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MIJLTISPECIFICANTIBODIESFORTARGETINGCD28ANDPD-LiANDMETHODSOFUSE 

THEREOF 

CR0SS-REFERENCE 

100011ThisapplicationclaimsthebenefitofU.S.ProvisionalApplicationNo.63/107,942,filedOctober30, 
2020,U.S.ProvisionalApplicationNo.63/141,268,filedJanuary25,2021,U.S.ProvisionalApplicationNo.  

63/189,843,filedMay18,2021,U.S.ProvisionalApplicationNo.63/123,327,filedDecember9,2020,U.S.  

ProvisionalApplicationNo.63/187,719,filedMay12,2021,U.S.ProvisionalApplicationNo.63/123,329, 

filedDecember9,2020,U.S.ProvisionalApplicationNo.63/187,699,filedMay12,2021,U.S.Provisional 

ApplicationNo.63/187,690,filedMay12,2021,eachofwhichisincorporatedhereinbyreferenceinits 

entirety.  

SEQUENCELISTING 

100021TheinstantapplicationcontainsaSequenceListingwhichhasbeensubmittedelectronicallyinASCII 

formatandisherebyincorporatedbyreferenceinitsentirety.SaidASCIIcopycreatedonOctober27,2021, 

isnamed52426-726601SL.txtandis483,304bytesinsize.  

SUMMARY 

100031DisclosedhereinincertainembodimentsaremultispecificantibodiescomprisingaCD28binding 
domainandaPD-LibindingdomainwhereinwhentheCD2Sbindingdomainisasinglechainvariable 

fragment(scFv),thenthePD-LibindingdomainisnotascFv.Insomeinstancesthemultispecific 

antibodyisaccordingtothefollowingformula: 

whereinAcomprisestheCD28bindingdomaimBcomprisesthePD-LibindingdomaimandLcomprises 

alinkerthatconnectsAtoB.InsomeinstancestheCD28bindingdomaincomprisesasinglechain 

variablefragmentasingledomainantibodyaFaboraFab'.InsomeinstancestheCD28bindingdomain 

composesthesinglechainvariablefragment.InsomeinstancestheCD28bindingdomaincompnsesthe 

singledomainantibody.InsomeinstancestheCD2SbindingdomaincomprisestheFabortheFab'.In 

someinstancesthePD-LibindingdomaincomprisesasingledomainantibodyaFaboraFab'.Insome 

instancesthePD-L1bindingdomaincomprisestheFabortheFab'.InsomeinstancesthePD-Libinding 

domaincomprisestheFabortheFab'andtheCD28bindingdomaincompnsesthesinglechainvariable 

fragment.InsomeinstancesthePD-LibindingdomainthatcomprisestheFabortheFab'comprisesaFab 

heavychainpolypeptidecomprisingaFabheavychainvariabledomainandaFablightchainpolypeptide 

comprisingaFablightchainvariabledomain.InsomeinstancestheCD28bindingdomainthatcomprises 

thesinglechainvariablefragmentcomprisesascFvheavychainvariabledomainandascFvlightchain 

variabledomain.InsomeinstancesthelinkerconnectstheC-terminusofAtoanN-terminusofB. Income 

instancesthelinkerconnectstheN-terminusofAtoaC-terminusofB. Insomeinstancesthelinker 
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connectstheC-terminusofAtotheN-terminusofifieFabheavychainpolypeptide.Insomeinstancesthe 

linkerconnectstheN-terminusofAtotheC-terminusoftheFabheavychainpolypeptide. Income 

instancesthelinkerconnectstheC-terminusofAtotheN-terminusoftheFablightchainpolypcptide.In 

someinstancesthelinkerconnectstheN-terminusofAtotheC-terminusoftheFablightchain 

polypeptide.InsomeinstancesthelinkerconnectstheFablightchainpolypeptidetothescFvlightchain 

variablcdomain.InsomeinstanecsthelinkerconncctstheFablightchainpolypeptidetothcscFvheavy 

chainvariable 9 InsomeinstancesthelinkerconnectstheFabheavychainpolypeptidetothescFv 

lightchainvariabledomain.InsomeinstancesthelinkerconnectstheFabheavychainpolypeptidetothe 

scFvhcavychainvariablcdomain.InsomeinstanccsthelinkerconncctstheFablightchainpolypeptideto 

theN-terminusofthescFvlightchainvariabledomain.InsomeinstancesthelinkerconnectstheFablight 

chainpolypeptidetotheC-terminusofthescFvlightchainvariabledomain.Insomeinstancesthelinker 

connectstheFablightchainpolypcptidetotheN-terminusofthescFvhcavychainvariabicdomain.Insomc 

instancesthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvheavychain 

variabledomain.InsomeinstancesthelinkerconnectstheFabheavychainpolypeptidetotheN-terminus 

ofthescFvlightchainvariabledomain.InsomeinstancesthelinkerconnectstheFabheavychain 
9 

polypeptidetotheC-terminusofthescFvlightchainvariabledomain.Insomeinstancesthelinkerconnects 

theFabheavychainpolypeptidetotheN-terminusofthcscFvheavychainvariabledomain.Insomc 

instancesthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvheavychain 

variabledomain.Insomeinstancesthelinkerisatleast5aminoacidsinlength.Insomeinstancesthe 

linkerisnomorethan30aminoacidsinlcngth.Insomeinstancesthelinkcrisatleast5aminoacidsand 

nomorethan30aminoacidsinlength.Insomeinstancesthelinkeris5aminoacidsinlength.Insome 

instancesthelinkeris15aminoacidsinlength.Insomeinstancesthelinkerisselectedfromthegroup 

consistingof(0 2 S)1 1 ,(OS)1 1 ,(GSGGS)1 1 (SEQIDNO:58),(GGGS) 11(SEQIDNO:59),(GGGGS)~(SEQID 

formulacomprising(0 2 S)1 1 (SEQIDNO:233),whereinnisanintegerfrom1to3.Insomeinstancesthe 

linkercomprisesanaminoacidsequenceofSEQIDNO:18(GOGOSOGGOSOGOGS)orSEQIDNO:19 
0 

(GGGGS).InsomeinstancesthescFvheavychainvariabledomaincompnsescomplementarity 

determiningregions(CDRs):HC-CDR1,HC-CDR2,andHC-CDR3,whereintheHC-CDR1,theHC

CDR2,andtheHC-CDR3ofthescFvhcavychainvariabicdomaincomprise:HC-CDR1. SEQIDNO:1~ 

HC-CDR2SEQIDNO:IHC-CDR3:SEQIDNO:3andwhereinsaidCDRScomprisefrom0-2amino 

acidmodificationsinatleastoneofsaidHC-CDR1, HC-CDR2,or R3.InsomeinstancesthescFv 

lightchainvariabledomaincomprisescomplementaritydcterminingregions(CDRs):LC-CDR1,LC-CDR2 

andLC-CDR3,whereintheLC-CDR1,theLC-CDR2,andtheLC-CDR3ofthescFvlightchainvariable 

domaincomprise:LC-CDR1:SEQIDNO:ILC-CDR2:SEQIDNO:5andLC-CDR3:SEQIDNO:6, 

andwhereintheCDRscomprisefrom0-2aminoacidmodificationsinatleastoneofsaidLC-CDR1,LC

CDR2,or R3.InsomeinstancestheFabheavychainvariabledomaincomprisescomplementarity 

determiningregion(CDRs):HC-CDR1,HC-CDR2,andHC-CDR3whereintheHC-CDR1,theHC-CDR2 

2 

NO:60),and(GSSGGS)II(SEQIDNO:61),whereinnisanintegerofatleast1. InsomeinstancesLhasa
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andtheHC-CDR3ofiheFabheavychainvariabledomaincomprise:HC-CDR1:SEQIDNO:10HC

CDR2:SEQIDNO:11'HC-CDR3:SEQIDNO:itHC-CDR1:SEQIDNO:24 9 SEQIDNO: 

25HC-CDR3:SEQIDNO:2&HC-CDR1:SEQIDNO:2THC-CDR2:SEQIDNO:28;HC-CDR3:SEQ 

IDNO:29;orHC-CDR1:SEQIDNO:30HC-CDR2:SEQIDNO:31HC-CDR3:SEQIDNO:32and 

whereinsaidCDRScomprisefrom0-2aminoacidmodificationsinatleastoneofsaidHC-CDR1, HC

CDR2,or R3.InsomcinstancesIlicFablightchainvariabledomaincompriscscomplementarity 

determiningregions(CDRs):LC-CDR1,LC-CDR2,andLC-CDR3whereintheLC-CDRitheLC-CDR2 

andtheLC-CDR3oftheFablightchainvariabledomaincomprise:LC-CDR1:SEQIDNO:13LC-CDR2: 

SEQIDNO:11andLC-CDR3SEQIDNO:15LC-CDR1:SEQIDNO:33'I LC-CDR2:SEQIDNO:31 
aridLC-CDR3:SEQIDNO:35LC-CDR1:SEQIDNO: 'I 

36LC-CDR2:SEQIDNO:3TandLC-CDR3: 

SEQIDNO:38orLC-CDR1:SEQIDNO:39LC-CDR2:SEQIDNO:40andLC-CDR3:SEQIDNO: 

41andwhcrcintheCDRScomprisefrom0-2aminoacidmodificationsinatleastoneofsaidLC-CDR1, 

LC-CDR2,or . InsomeinstancesthescFvheavychainvariabledomaincomprisesanaminoacid 

sequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:7.In 

someinstancesthescFvheavychainvariabledomaincomprisesanaminoacidsequenceofatleast75 

consecutiveaminoacidresiduesofSEQIDNO:7InsomeinstancesthescFvheavychainvariabledomain 

comprisesanaminoacidsequenceofatleast110consecutivcaminoacidresiducsofSEQIDNO:7.In 

someinstancesthescFvheavychainvariabledomaincomprisesanaminoacidsequenceofatleast110 

consecutiveaminoacidresiduesofSEQIDNO:7andhasatleast800osequenceidentitytotheatleast110 

consccutivcammoacidresiduesofSEQIDNO:7.InsomeinstancesthescFvheavychainvariabledomain 

comprisesanaminoacidsequenceaccordingtoSEQIDNO:7.InsomeinstancesthescFvlightchain 

variabledomain 9 0 

compnsesanaminoacidsequencethathasatleast80osequenceidentitytotheaminoacid 
sequenceaccordingtoSEQIDNO:8.InsomeinstanccsthescFvlightchainvariablcdomaincomprisesan 

scFvlightchainvariabledomaincomprisesanaminoacidsequenceofatleast100consecutiveaminoacid 

residuesofSEQIDNO:8.InsomeinstancesthescFvlightchainvariabledomaincomprisesanaminoacid 

sequenceofatleast100consecutiveaminoacidresiduesofSEQIDNO:8andhasatleast800osequence 

identitytotheatleast100consecutiveaminoacidresiduesofSEQIDNO:8.InsomeinstancesthescFv 

lightchainvariabledomaincomprisesanaminoacidsequenceaccordingtoSEQIDNO:8.Insomc 

instancesthescFvcomprisesanaminoacidsequencethathasatleast800osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:9.InsomeinstancesthescFvcomprisesanaminoacidsequenceof 

atleast175consecutiveaminoacidresiduesofSEQIDNO:9.InsomeinstancesthescFvcomprisesan 

aminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO:9.Insomeinstances, 

thescFvcompriscsanaminoacidsequcnccofatleast210consccutivcaminoacidrcsiduesofSEQIDNO: 

9andhasatleast800osequenceidentitytotheatleast210consecutiveaminoacidresiduesofSEQIDNO: 

9,InsomeinstancesthescFvcomprisesanaminoacidsequenceaccordingtoSEQIDNO:9.Insome 

instancestheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast800osequence 
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aminoacidsequenceofatleast75consecutiveaminoacidresiduesofSEQIDNO:8. Insomeinstancesthe
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identitytotheaminoacidsequenceaccordingtoSEQIDNO:17,43,45,or47.InsomeinstancestheFab 

heavychainpolypeptidecomprisesanaminoacidsequenceofatleast175consecutiveaminoacidresidues 

ofSEQIDNO:17,43,45,or47.InsomeinstancestheFabheavychainpolypeptidecomprisesanamino 

acidsequenceofatleast215consecutiveaminoacidresiduesofSEQIDNO:17,43,45,or47.Insome 

instancestheFabheavychainpolypeptidecomprisesanaminoacidsequenceofatleast215consecutive 

aminoacidresiduesofSEQIDNO:17andhasatleast800 sequenceidentitytotheatleast215consecutive 

aminoacidresiduesofSEQIDNO:17,43,45,or47.InsomeinstancestheFabheavychainpolypeptide 

comprisesanaminoacidsequenceaccordingtoSEQIDNO:17,43,45,or47.InsomeinstancestheFab 

lightchainpolypeptidecomprisesanaminoacidsequencethathasatleast800osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:16,42,44,or46.InsomeinstancestheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast175consecutiveaminoacidresiduesofSEQID 

NO:16,42,44,or46.InsomeinstancestheFablightchainpolypeptidecomprisesanaminoacidsequence 

ofatleast200consecutiveaminoacidresiduesofSEQIDNO:16,42,44,or46.InsomeinstancestheFab 

lightchainpolypeptidecomprisesanaminoacidsequenceofatleast200consecutiveaminoacidresiduesof 

SEQIDNO:16andhasatleast800osequenceidentitytotheatleast200consecutiveaminoacidresiduesof 

SEQIDNO:16,42,44,or46.InsomeinstancestheFablightchainpolypeptidecomprisesanaminoacid 

sequenceaccordingtoSEQIDNO:16,42,44,or46.InsomeinstancesthelinkerconnectstheFabheavy 

chainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFablightchain 

polypeptidecomprisesanaminoacidsequencethathasatleast800osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:20,andanaminoacidsequenceoftheFabheavychainpolypeptidethat 

isconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequence 

thathasatleast8000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:21 Insome 

instancesthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchain 

200consecutiveaminoacidresiduesofSEQIDNO:20,andanaminoacidsequenceoftheFabheavychain 

polypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanamino 

acidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:21. Insomeinstancesthe 

linkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomain 

andwhereintheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast200consecutive 

aminoacidresiduesofSEQIDNO:20andhasatleast800osequenceidentitytotheatleast200consecutive 

aminoacidresiduesofSEQIDNO:20andanaminoacidsequenceoftheFabheavychainpolypeptidethat 

isconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceof 

atleast450consecutiveaminoacidresiduesofSEQIDNO:21andhasatleast800osequenceidentitytothe 

atleast450consecutiveaminoacidresiduesofSEQIDNO:21. Insomeinstancesthelinkerconnectsthe 

FabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFab 

lightchainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:20,andanaminoacid 

sequenceoftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

4 

variabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast



WO2022/094299 PCT/IJS20211057384 

variabledomain compnscsanaminoacidsequencetoSEQIDNO:21. Insomeinstancesthelinker 

connectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainand 

whereintheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast800osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:23,andanaminoacidsequenceoftheFab 

lightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprises 

anaminoacidsequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:22.InsomeinstancesthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthe 
scFvlightchainvariabledomainandwhereintheFabheavychainpolypeptide 9 

compnsesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:23,andanaminoacidsequenceof 

theFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:22.In 

someinstancesthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchain 

variabledomainandwhereintheFabheavychainpolypeptidecomprisesanaminoacidsequenceofatleast 

200consecutiveaminoacidresiduesofSEQIDNO:23andhasatleast800osequenceidentitytotheatleast 

200consecutiveaminoacidresiduesofSEQIDNO:23andanaminoacidsequenceoftheFablightchain 

polypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanamino 

acidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:22andhasatleast8000 

sequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO:22.Insomeinstances, 

thelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomain 

andwhereintheFabheavychainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO: 

23,andanaminoacidsequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencetoSEQIDNO:22.  

100041Disclosedhereinincertainembodimentsarepharmaceuticalcompositionscomprising:the 

100051Disclosedhereinincertainembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

apolypeptideofthemultispecificantibodydescribedherein.  

100061Disclosedhereinincertainembodimentsaremethodsoftreatingcancerinasubjectinneedthereof 

comprisingadministeringtothesubjectthemultispecificantibodydescribedhereinorthepharmaceutical 

compositiondescribedherein.Insomeinstancesthemultispecificantibodyisadministeredtothesubjectas 

asingleagenttherapy.Insomeinstancesthemultispecificantibodyisnotadministeredasapartofa 

treatmentregimenwithasecondtherapeuticagent.Insomeinstancesthemultispecificantibodyisnot 

administeredasapartofatreatmentregimenwithasecondtherapeuticagentcomprisingatumorbinding 

domain.Insomeinstancesthemultispecificantibodyisnotadministeredasapartofatreatmentregimen 

withasecondtherapeuticagentcomprisingananti-CD19antibody.Insomeinstancesthemultispecific 

antibodyisnotadministeredasapartofatreatmentregimenwithasecondtherapeuticagentcomprisingan 

antibodythathasananti-CD19bindingdomainandananti-CD3bindingdomainInsomeinstancesthe 

multispecificantibodyinducesTcellmediatedcytotoxicityoftumorcells.Insomeinstancesthe 

5 

multispecificantibodydescribedhereimandapharmaceuticallyacceptableexcipient.
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administeringtothesubjectofthemultispecificantibodyissufficienttoreduceoreliminatethecanceras 

comparedtoabaselinemeasurementofthecancertakenfromthesubjectpriortotheadministenngofthe 

multispecificantibody.Insomeinstancesthereductionisatleastabout1-fold,5-fold,10-fold,20-fold,40

fold,60-fold,80-foldoruptoabout100-fold.Insomeinstancesthecancerisahematologicalmalignancy.  

Insomeinstancesthecancerisleukemiaorlymphoma.Insomeinstancesthecancerislymphomaand 

whereinthelymphomaisB-celllymphoma.Insomeinstancesthecancerisasolidtumor.Insome 

instancesthesolidtumorexpresses 9 Insomeinstancesthesolidtumorissarcomabreastcancer 

lungcancerorcarcinoma.Insomeinstancesthesolidtumorislungcancerandwhereinthelungcanceris 

non-smallcelllungcancer.Disclosedhereinaremethodsoftreatingcancerinasubjectinneedthereof 

comprisingadministeringtothesubjectamultispecificantibodythatcomprisesaCD28bindingdomainand 

aPD-LibindingdomainwhereinthemultispecificantibodythatcomprisestheCD2Sbindingdomainand 

thePD-L1bindingdomainisnotadministeredaspartofatreatmentregimenwithanothermultispecific 

antibodythattargetsacancerantigendifferentfromPD-LiorCD28.Insomeembodimentsthe 

multispecificantibodythatcomprisestheCD28bindingdomainandthePD-Libindingdomainis 

administeredtothesubjectasasingleagenttherapy.Insomeembodimentsthemultispecificantibodythat 

comprisestheCD28bindingdomainandthePD-LibindingdomaincomprisesanIgOframeworkanIgA 

frameworkan1gBframeworkoran1gMframework.InsomeembodimentstheCD28bindingdomain 

comprisesasinglechainvariablefragmentasingledomainantibodyaFaboraFab'.Insome 

embodimentsthePD-Libindingdomaincomprisesasinglechainvariablefragmentasingledomain 

antibodyaFaboraFab'.InsomeembodimentsthePD-Libindingdomaincomprisesasinglechain 

variablefragmentandtheCD28bindingdomaincomprisesasinglechainvariablefragment.Insome 

embodimentstheCD28bindingdomaincomprisesananti-CD28lightchainpolypeptide.Insome 

embodimentstheanti-CD28lightchainpolypeptidecompnsesavariabledomainofanIgGi,1g02,1g03, 

polypeptide.Insomeembodimentstheanti-CD28heavychainpolypeptidecomprisesavariabledomainof 

anIgGiJgG2,1g03,orIgG4heavychain.InsomeembodimentsthePD-Libindingdomaincomprisesan 

anti-PD-L1lightchainpolypeptide.Insomeembodimentstheanti-PD-Lilightchainpolypeptidecomprises 

avariabledomainofanIgGi,1g02,1g03,or1g04lightchain.InsomeembodimentsthePD-Libinding 

domaincomprisesananti-PD-Liheavychainpolypeptide.Insomeembodimentstheanti-PD-Liheavy 

chainpolypeptidecomprisesavariabledomainofanIgGi,1g02,1g03,or1g04heavychain.Insome 

embodimentsthemultispecificantibodyfurthercomprisesafragmentcrystallizable(Fc)region.Insome 

embodimentstheFcregioncomprisesanIgOCH2domainandanIgOCH3domain.Insomeembodiments, 

theFcregioncompnsesaheterodimericFcregion.InsomeembodimentstheFcregioncomprisesatleast 

oneaminoacidmodificationthatincreasesthehalf-lifeofthemultispecificantibody.Insomeembodiments, 

theFcregioncompnsesatleastoneaminoacidmodificationthatmodulatesitsinteractionwithanFc 

receptor.InsomeembodimentstheFcregioncomprisesatleastoneaminoacidmodificationthatincreases 

bindingoftheFcregiontoanFcreceptor.InsomeembodimentstheFcregioncomprisesatleastoneamino 

6 

or1g04lightchain.InsomeembodimentstheCD28bindingdomaincomprisesananti-CD28heavychain
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acidmodificationthatdecreasesglycosylationoftheFcregion.Insomeembodimentsthemodificationisan 

aminoacidsubstitutiondeletionoradditionInsomeembodimentsthemodificationisanaminoacid 

substitution.Insomeembodimentstheatleastoneaminoacidmodificationthatdecreasesglycosylationof 

theFcregioncompnsesanaminoacidsubstitutionatapositioncorrespondingtopositionN297ofhuman 

IgGiwhereinthenumberingisaccordingtotheEUindexofKabat.InsomeembodimentstheFcregionis 

afucosylated.Insomeembodimentstheanti-CD2Slightchainpolypeptidecomprisescomplementarity 

determiningregions(CDRs):LC-CDR1,LC-CDR2,andLC-CDR3,whereintheLC-CDR1,theLC-CDR2 

andtheLC-CDR3theanti-CD28lightchainpolypeptide:LC-CDR1:SEQIDNO:4LC-CDR2:SEQID 

NO:5*andLC-CDR3:SEQIDNO:6andwhereintheCDRscomprisefrom0-2aminoacidmodifications 

inatleastoneofsaidLC-CDR1, LC-CDR2,orLC-CDR3. Insomeembodimentstheanti-CD28heavy 

chainpolypeptidecomprisescomplementaritydeterminingregions(CDRs):HC-CDR1,HC-CDR2and 

HC-CDR3whereintheHC-CDR1,theHC-CDR2andtheHC-CDR3oftheanti-CD2Sheavychain 

polypeptidecomprise:HC-CDR1:SEQIDNO:UHC-CDR2:SEQIDNO:IHC-CDR3:SEQIDNO:3, 

andwhereinsaidCDRscompnsefrom0-2aminoacidmodificationsinatleastoneofsaidHC-CDR1, HC

CDR2,orHC-CDR3. Insomeembodimentstheanti-PD-L1lightchainpolypeptidecomprises 

complementaritydeterminingregions(CDRs):LC-CDR1,LC-CDR2,andLC-CDR3whereintheLC

CDR1,theLC-CDR2andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptidecomprise:LC-CDR1: 

SEQIDNO:13LC-CDR2:SEQIDNO:11and . SEQIDNO:itLC-CDRi:SEQIDNO:33 

LC-CDR2:SEQIDNO:34;andLC-CDR3:SEQIDNO:35LC-CDRi:SEQIDNO:36LC-CDR2:SEQ 

IDNO:37;andLC-CDR3SEQIDNO:38orLC-CDR1:SEQIDNO:39LC-CDR2:SEQIDNO:40 
andLC-CDR3:SEQIDNO:41andwhereintheCDRs 4 

compnsefrom0-2aminoacidmodificationsinat 

leastoneofsaidLC-CDR1, LC-CDR2,or . Insomeembodimentstheanti-PD-L1heavychain 

polypeptidetheanti-PD-Liheavychainpolypeptidecompnsescomplementaritydeterminingregion 

oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDRi:SEQIDNO:10; 4 SEQID 

NO:ii*HC-CDR3SEQIDNO:itHC-CDRi:SEQIDNO:2{HC-CDR2:SEQIDNO:2tHC-CDR3 

SEQIDNO:2&HC-CDRi:SEQIDNO:2THC-CDR2:SEQIDNO:2& . SEQIDNO:29or 

HC-CDRi~SEQIDNO:30;HC-CDR2SEQIDNO:3iHC-CDR3:SEQIDNO:32andwhereinsaid 

CDRscomprisefrom0-2aminoacidmodificationsinatleastoneofsaidHC-CDR1, HC-CDR2,orHC

CDR3. InsomeembodimentsthemultispecificantibodyinducesTcellmediatedcytotoxicityoftumor 

cells.Insomeembodimentstheadministenngtothesubjectofthemultispecificantibodyissufficientto 

reduceoreliminatethecancerascomparedtoabaselinemeasurementofthecancertakenfromthesubject 

pnortotheadministeringofthemultispecificantibody.Insomeembodimentsthereductionisatleast 

abouti-fold,5-fold,10-fold,20-fold,40-fold,60-fold,80-foldoruptoabout100-fold.Insome 

embodimentsthecancerisahematologicalmalignancy.Insomeembodimentsthecancerisleukemiaor 

lymphoma.InsomeembodimentsthecancerislymphomaandwhereinthelymphomaisB-celllymphoma.  

Insomeembodimentsthecancerisasolidtumor.InsomeembodimentsthesolidtumorexpressesPD-Li.  

7 

(CDRs):HC-CDRiHC-CDR2andHC-CDR3whereintheHC-CDR1,theHC-CDR2,andtheHC-CDR3
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Insomeembodimentsthesolidtumorissarcomabreastcancerlungcancerorcarcinoma.Insome 

embodimentsthesolidtumorislungcancerandwhereinthelungcancerisnon-smallcelllungcancer.  

BRIEFDESCRIPTIONOFTHEDRAWINGS 

100071Thenovelfeaturesofthedisclosurearesetforthwithparticularityintheappendedclaims.Abetter 

understandingofthefeaturesandadvantagesofthepresentdisclosurewillbeobtainedbyreferencetothe 

followingdetaileddescriptionthatsetsforthillustrativeembodimentsinwhichthepnnciplesofthe 

disclosureareutilizedandtheaccompanyingdrawingsofwhich: 

100081Figs.lA-lBillustrateexemplaryschemasofPDL1xCD2Smultispecificantibodies.  

100091Fig.2illustratesanexemplaryschemaoftheinvitroimmunecellactivationassaysusingtarget 

coatedbeads.  

100101Fig.3AillustratesagraphofJFNycytokinereleasefromPBMCsculturedwithsingleagentPDL1x 

CD28multispecificAb-1.  

10011JFig.3BillustratesagraphofTNFacytokinereleasefromPBMCsculturedwithsingleagentPDL1 

xCD2SmultispecificAb-1.  

100121Fig.3CillustratesagraphofJL-2cytokinereleasefromPBMCsculturedwithsingleagentPDL1x 

CD28multispecificAb-1.  

100131Fig.4AillustratesagraphofthenumberofliveimmunecellsovertimeinresponsetoPBMCco

culturedwithPDL1targetcoatedbeadsandAb-1.  

100141Fig.4BillustratesagraphofthenumberofliveCD3+cellsovertimeinresponsetoPBMCco

culturedwithPDL1targetcoatedbeadsandAb-1.  

100151Fig.4CillustratesagraphofthenumberofliveCD4+cellsovertimeinresponsetoPBMCco

100161Fig.4DillustratesagraphofthenumberofliveCD8+cellsovertimeinresponsetoPBMCco

culturewithPDL1targetcoatedbeadsandAb-1.  

100171Fig.5AillustratesbindingkineticsofAb-1tobiotinylatedhumanPD-Li.  

100181Fig.5Billustratesbindingkineticsofanti-PD-L1Fab1tobiotinylatedhumanPD-L1.  

100191Fig.6AillustratesbindingkineticsofAb-1tobiotinylatedhumanCD28.  

100201Fig.6BillustratesbindingkineticsofAb-2tobiotinylatedhumanCD28.  

100211Fig.7AillustratesbindingkineticsofAb-1tohumanPD-LiFc.  

100221Fig.7BillustratesbindingkineticsofAb-itocynomolgusmonkeyPD-LiFc.  

100231Fig.8AillustratesbindingofAb-itoAb-6toPD-LiasmeasuredbyELISA.  

100241Fig.8BillustratesbindingofAb-itoAb-6toCD28asmeasuredbyELISA.  

100251Fig.9AillustratesacartoonconfigurationofamultispecificantibodythattargetsCD28andPD-Li 

thatisadministeredincombinationwithaTcellengagerthattargetsatumorassociatedantigensuchas 

TROP2andCD3ofTcell.  

8 

culturedwithPDL1targetcoatedbeadsandAb-1.
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100261Figs.9B- 9Dillustrateimmunecellactivationasmeasuredbycytokinereleaseafterco-cultureof 

targetcoatedbeadsandPBMCsandadministrationofAb-1andthecombinationofAb-1andTCE-1ananti

TROP2xCD3Tcelldilgager.  

100271Figs.9E- 9Hillustrateimmunecellproliferationafterco-cultureoftargetcoatedbeadsand 

PBMCsandadministrationofAb-1andthecombinationofAb-1andTCE-1ananti-TROP2xCD3Tcell 

engage.  

100281Figs.91- 9KillustratepolypeptidecomplexesofdifferentorientationharboringdifferentPD-L1 

bindingdomains(Ab-1throughAb-8)activatePBMCsasmeasuredbycytokinereleaseincombinationwith 

aTcellengager(TCE-3)againstnon-immunogenicbcadscoatedwithtumorassociatedantigenandPD-L1.  

100291Fig.9LillustratespolypeptidecomplexmediatedactivationofPBMCsincombinationwithaTcell 

engage.  

100301Fig.9M- 9SillustratepolypcptidecomplcxmediatcdactivationofPBMCsincombinationwithaT 

cellengagerisPDL1densitydependent.  

100311Figs.1OA-lOCillustrateresultsofaninvitrotumorcellkillingassayusingtheLNCaPPDL1 

positivetumorcelllineinwhichAb-1andTCE-2areco-administeredinthepresenceofliumanPBMCs.In 

vitrotumorcellkillingandPBMCactivationmeasuredbycytokinereleaseissynergizedwhenAb-1is 

combinedwitananti-PSMAxCD3TcellengagerTCE-2.  

100321Fig.lODillustratesagraphofPBMCmediatedinvitrokillingofH292tumorcellsusingAb-1and 

TCE-4.  

100331Fig.1OEillustratesagraphofPBMCmediatedinvitrokillingofH292tumorcellsusingAb-1and 

TRACTr-1.  

100341Fig.lOFillustratesagraphofPBMCmediatedinvitrokillingofH292tumorcellsusingAb-1and 

TRACTr-pre-trcatedwitMTSP1.  

1,andTCE-4.  

100361Fig.1OHillustratesagraphofJL-2cytokinercleascfromPBMCsco-culturedwithH292cellsAb

1andTRACTr-1.  

100371Fig.101illustratesagraphofJL-2cytokinereleasefromPBMCsco-culturedwithH292cellsAb-1, 

andTRACTr-1pre-trcatcclwithMTSP1.  

100381Fig.11illustratespharmacokineticsofAb-1incynomolgusmonkeyafterasingleIVbolus 

injection.  

100391Fig.12A- 12FillustratecytokincreleascincynomolgusmonkeyaftcrasinglcIVbolusinjectionof 

Ab-1.  

100401Fig.13A- 13BillustratcserumlivcrenzymesincynomolgusmonkcyafterasingleIVbolus 

injectionofAb-1.  

100411Fig.14illustratesaschematicforidentifyingP1orP2peptidesthatcanbeattachedtothePD-Li 

andCD28multispccificantibodicsforselectiveactivationintumormicroenvironments.Theschematic 
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100351Fig.lOGillustratesagraphofJL-2cytokinereleasefromPBMCsco-culturedwithH292cellsAb-
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illustratesadirectedevolutionandphagedisplaytechnologytoidentifypeptidesthatblockantigen 

recognitionbyantigenbindingdomains.  

100421Figs.15A-15CcxcmplifyschcmaticsforIlicmultispecificantibodiescomprisingaCD28binding 

domainandaPD-Libindingdomaindescribedhereincanincreaseactivationasamonotherapy.Fig.15A 

showsaTcellaftackingatumorcellandthepotentialsecondarysignalsarethePD-i(stop)andCD28(go).  

Fig.15BshowshowatumordcactivatcsTcellstrough 9 ThcPD-Li/PD-itriggersthestopsignal 

whiletheCD28(go)signalingisnotactivated.Fig.15CshowsareactivatedTcellinwhichthe 

multispecificantibodywithaPD-LibindingdomainandCD28bindingdomainreactivatetheTcellby 

convcrtingthePD-Li/PD-istopsignaltoaCD28gosignal.  

100431Fig.16exemplifiesaschematicofamultispecificantibodycomprisingaCD2Sbindingdomainand 

aPD-L1bindingdomainincombinationwithaTcellengager.  

DETAILEDDESCRIPTION 

100441BispccificantibodicsforredirectingTeclisformcdiatingcancercclikillinghaveshownpromisein 

bothpre-clinicalandinclinicalstudies.EfficientTcellactivationhasbeenobtainedwithsinglechain 

variablcfragmcnts(scFv),notablythcBispecificT-ccllEngagers(BiTEs)formatinwhichonescFvtargcts 

atumorcellantigenandtheotherscFvtargetsanepitopesuchasCD3thatisinvolvedinTcellactivation.  

OnesuchexampleofaBiTEisblinatumomabthattargetsCD19andCD3whichhasbeenapprovedin 

EuropeandtheUnitedStatesfortreatmentofchemotherapy-resistantCD19+Bcdlacutelymphoblastic 

0 DespiteadvanceswithTcellengagerssuchasblinatumomabsomepatientsrespondpoorlyto 

treatmentevenifthepatientexpressesthetumorantigenforreasonsthatarenotentirelyunderstood.  

100451StrategicsforincrcasingTcdlcytotoxicityofTcellengagcrshavebcenexplorcdthroughco

administrationwitasecondantibodythattargetstheco-inhibitoryimmunecheckpointprogrammeddeath

requiredforTcellactivationandsurvival.ItisknownthatstimulatorysignalingthroughCD28in 

combinationswithBiTEsincreaseTcell-inducedtumorcellcytotoxicity.HowevercentraltoobtainingT 

cellmediatedcytotoxicityoftumorcellsinpriorstudiesrequiredthepresenceofaBiTEthathasatumor 

bindingdomainsuchasananti-CD19antibodyandaCD3bindingdomainwhilcsingleagent 

administrationofananti-CD28andanti-PD-LiinascFv-scFvformatwasfoundtonotinduceTcell 

mediatedcytotoxicityagainsttumorcells.  

100461ActivationofTcellsisahighlyregulatcdprocessthattypicallyrequirestwosignalingcvcntsforfull 

functionality:thefirstsignalisinitiateduponbindingoftheMHC-antigericomplexwhichhelpsdistinguish 

'4self~fromnon-self'totheTcellreceptor(TCR)andthesecondsignalthroughactivationofa 

costimulatoryreceptor.WhilethefirstrecognitionsignalactivatesaTcellandtriggersTcellmediated 

toxicityoftherecognizedcelliftheTcelldoesnotreceiveasecondcostimulatorysignalitcanleadtoT 

celltolcrancewherebythcTcellscontinuetorecognizethetumorantigenbutdonotmountanimmune 

responseagainstthetumorcell.ThesecondcostimulatorysignalpreventsTcelltoleranceandfurther 

activatestheTcelltoenhanceTcellcytotoxicitytowardsthetargetedcell.  

10 

ligand1(PD-Li)and/orCD28.CD28isaproteinexpressedonTcellsthatprovideco-stimulatorysignals
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100471MultispecificantibodiescomprisingaCD28bindingdomainandPD-Libindingdomainas 

describedhereinarcdesignedtoactbothasanantagonistofPD-L1andaconditionalagonistofC28. While 

CD28agonismhasshownsomeclinicalpromisetheefficacyseenwiththisapproachhasbeenlimiteddue 

todose-limitingtoxicitiesthatresultfromsystemicactivationofCD28.Themultispecificantibodies 

comprisingaCD2SbindingdomainandPD-Libindingdomaindescribedhereinaredesignedto 

conditionallyagonizeCD2SonlyinthepresenceofPD-L1, whichisoftenoverexpressedbytumorstoavoid 

Tcellmediatedkilling. InadditionengagementofPD-L1isdesignedtoblockPD-1bindingandprovide 

checkpointinhibiton.Thiscombinationprovidesamechanismofactionthatenhancesanti-tumorresponses 

andlimitsthesystemictoxicityofCD28agonism.AsshowninFig.11,studiesofmultispecificantibodies 

describedhereindemonstratealackofsystemicimmunesystemactivationasevidencedbythelackof 

cytokinerelease.Despiteunprecedentedclinicalresponseratesmostpatientsfailtorespondtotherapies 

targetingPD-iandPD-LiwhichisdueinpartbecauseTcellsrequirecostimulationforfullfunctionality.  

Assuchcheckpointinhibitionaloneislikelyinsufficienttofullyenabletheimmunesystemtoattacka 

tumor.Furtherbenefitcanbederivedbytheadditionofthemultispecificantibodiesasdescribedherein.  

100481DisclosedhereinareantibodiesthatbindspecificallytoPD-LiandCD2SwhichareabletoinduceT 

cellmediatedcytotoxicityoftumorcellsasasingleagent(Fig.15CJorincombinationwithaTcellengager 

(Fig.16).SignificantlysuchantibodiesthattargetPD-LiandCD2SareabletoinduceTcellmediated 

cytotoxicityoftumorcellsasasingleagentevenwhennotadministeredwithasecondagentthat 

specificallytargetsatumorcellantigenasexemplifiedintheschematicsofFigs.15A-15C.Suchantibodies 

thatbindspecificallytoPD-LiandCD28arenotinascFv-scFvformat.  

100491DisclosedhereinaremultispecificantibodiesthatcompriseaCD2SbindingdomainandaPD-Li 

bindingdomainwhereinwhentheCD28bindingdomainisasinglechainvariablefragment(scFv),thenthe 

PD-LibindingdomainisnotascFv.Insomeembodimentsthemultispecificantibodyisaccordingtothe 

A-L-B(FormulaI) 

whereinAcomprisestheCD28bindingdomaimBcomprisesthePD-LibindingdomaiwandLcomprisesa 

linkerthatconnectsAtoB. Insomeembodimentsthemultispecificantibodycomprisestheformula: 

A-L-B(FormulaI) 

whereinAcomprisestheCD28bindingdomaimBcomprisesthePD-LibindingdomaiwandLcomprisesa 

linkerthatconnectsAtoB. Insomeembodimentsthemultispecificantibodycomprisestheformula: 

A-L-B(FormulaI) 

whereinAistheCD28bindingdomaiwBisthePD-LibindingdomaiwandListhelinkerthatconnectsA 

toB.Insomeembodimentsthemultispecificantibodyisaccordingtotheformula: 

A-L-B(FormulaI) 

whereinAistheCD28bindingdomaiwBisthePD-LibindingdomaiwandListhelinkerthatconnectsA 

toB.  

11 
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100501Whilepreferredembodimentsofificpresentdisclosurehavebeenshownanddescribedhereinit 

willbeobvioustothoseskilledintheartthatsuchembodimentsareprovidedbywayofexampleonly.  

Numerousvariationschangesandsubstitutionswillnowoccurtothoseskilledintheartwithoutdeparting 

fromthedisclosure.Itshouldbeunderstoodthatvariousalternativestotheembodimentsofthedisclosure 

describedhereinmaybeemployedinpracticingthedisclosure.Itisintendedthatthefollowingclaims 

dcfincthcscopeofthcdisclosureandthatmethodsandstructureswithinthcscopeofthcscclaimsandthcir 

equivalentsbecoveredthereby.  

Definitions 

100511Theterminologyusedhereinisforthepurposeofdcscribingparticularcasesonlyandisnotintended 

tobelimiting.Asusedhereinthesingularformscca~ccanand"the"areintendedtoincludethepluralforms 

~~1 aswellunlessthecontextclearlyindicatesotherwise. Furthermoretotheextentthatthetermsincluding 

includes""having', '~has""with"orvariantsthereofareusedineitherthedetaileddescriptionand/orthe 

claimssuchtermsareintendedtobeinclusiveinamannersimilartothetermcomprising.  

100521Theterm"antibody"isusedinthebroadestsenseandcoversfullyassembledantibodiesantibody 

fragmentsthatcanbindantigenforexampleFabF(ab')2,Fvsinglechainantibodies(scFv),diabodies, 

antibodychimerashybridantibodiesbispecificantibodiesandthelike.  
9 

100531Thetermcomplementaritydeterminingregion"or"CDII"isasegmentofthevariableregionofan 

antibodythatiscomplementaryinstructuretotheepitopetowhichtheantibodybindsandismorevariable 

thantherestofthevariableregion.AccordinglyaCDRissometimesreferredtoashypervariableregion.A 

variableregioncomprisesthreeCDRS.CDRpeptidescanbeobtainedbyconstructinggencsencodingthe 

CDRofanantibodyofinterest.Suchgenesarepreparedforexamplebyusingthepolymerasechainreaction 

tosynthesizethevariableregionfromRNAofantibody-producingcells. SeeforexampleLarricketal., 

Methods:ACompaniontoMethodsinEnzymology2:106(1991);Courtenay-Luck,"GeneticManipulationof 

etal.(eds.),pages166-179(CambridgeUniversityPress1995);andWardetal."GeneticManipulationand 
,I, ~ 

ExpressionofAntibodiesinMonoclonalAntibodies:PrinciplesandApplicationsBirchetal.,(eds.),pages 

137-185(Wiley-LissInc.1995).  

100541InsomeinstancestheCDRsofanantibodyaredeterminedaccordingto(i)theKabatnumbering 

system(Kabatetal.(197)Ann.NYAcad.Sci.190:382-391andKabatetal.(1991)SequencesofProteins 

ofImmunologicalInterestFifthEditionU.S.DepartmentofHealthandHumanServicesNIHPublication 

No.91-3242);or(ii)theChothianumberingschemewhichwillbereferredtohereinasthe"ChothiaCDRs" 

(sece.g.,ChothiaandLesk,1987,1.Mol.Biol.,196:901-917Al-Lazikanietal.,1997,1.Mol.Biol.,273 

:927-948Chothiaetal0, 1992,1.Mol.Biol.,227:799-SiTTramontanoAetal. 1990,1.Md.Biol.215(1): 

175-StandU.S.PatentNo.7,709,226);or(iii)theImMunoGeneTics(IMOT)numberingsystemfor 

exampleasdescribedinLefrancM.-P 1999,TheImmunologist,7:132-136andLefraneM.-P.et4,1999, 

NucleicAcidsRes,,27:209-212("IMOTCDRs");or(iv)MacCallumetal,1996,1.Mol.Biol,,262:732-745.  

Seealsoe.g.,Martin, A "ProteinSequenceandStructurcAnalysisofAntibodyVariableDomains in 

12 

MonoclonalAntibodies''inMonoclonalAntibodies:ProductionEngineeringandClinicalApplicationRitter
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AntibodyEngineeringKontcrmannandDiibeleds.Chapter31,pp.422-439,Springer-VerlagBerlin 

(2001).  

100551WithrespecttotheKabatnumberingsystemCDRswithinanantibodyheavychainmoleculeare 

typicallypresentataminoacidpositions31to35whichoptionallycanincludeoneortwoadditionalamino 

acidsfollowing35(referredtointheKabatnumberingschemeas35Aand35B)(CDRl),aminoacidpositions 

50to65(CDR2),andaminoacidpositions95to102(CDR3).UsingtheKabatnumberingsystemCDRs 

withinanantibodylightchainmoleculearetypicallypresentataminoacidpositions24to34(CDRl),amino 

acidpositions50to56(CDR2),andaminoacidpositions89to97(CDR3).Asiswellknowntothoseofskill 

intheartusingtheKabatnumberingsystemtheactuallinearaminoacidsequenceoftheantibodyvariable 

domaincancontainfeweroradditionalaminoacidsduetoashorteningorlengtheningofaFRand/orCDR 

andassuchanaminoacid'sKabatnumberisnotnecessarilythesameasitslinearaminoacidnumber.  

100561Theterm'Tab"referstoaproteinthatcontainstheconstantdomainofthelightchainandthefirst 

constantdomain(CHi)oftheheavychain.FabfragmentsdifferfromFab'fragmentsbytheadditionofafew 

residuesatthecarboxyterminusoftheheavychainCHidomainincludingoneormorecysteinesfromthe 

antibodyhingeregion.Fab'-SHisthedesignationhereinforFab'inwhichthecysteineresidue(s)ofthe 

constantdomainsbearafreethiolgroup.Fab'fragmentsareproducedbyreducingtheF(ab')2fragment's 

heavychaindisulfidebridge.Otherchemicalcouplingsofantibodyfragmentsarealsoknown.  

100571A"single-chainvariablefragment(scFv)"isafusionproteinofthevariableregionsoftheheavy(VH) 

andlightchains(VL)ofanantibodyconnectedwithashortlinkerpeptideoftentoabout25aminoacids.  

Thelinkerisusuallyrichinglycineforflexibilityaswellasserineorthreonineforsolubilityandcaneither 

connecttheN-terminusoftheVHwiththeC-terminusoftheVLorviceversa. Thisproteinretainsthe 

specificityoftheoriginalantibodydespiteremovaloftheconstantregionsandtheintroductionofthelinker.  

scFvantibodiesaree.g.describedinHoustonI.S MethodsinEnzymol.203(1991)46-96).Inaddition 

beingabletoassembletogetherwithaVLdomainorofaVLdomainnamelybeingabletoassembletogether 

withaVHdomaintoafunctionalantigenbindingsiteandtherebyprovidingtheantigenbindingpropertyof 

fulllengthantibodies.  

100581Thetermmultispecific"meansthattheantibodyisabletospecificallybindtotwoormoredistinct 

antigenicdeterminantsforexampletwoormorebindingsiteseachformedbyapairofanantibodyheavy 

chainvariabledomain(VH)andanantibodylightchainvariabledomain(VL),orinthecaseofasingle 

domainantibodyasinglevariabledomainbindingtodifferentantigens.  
C' 

100591Asusedhereinthetermpercent(0o)aminoacidsequenceidentity"withrespecttoasequenceis 

definedasthepercentageofaminoacidresiduesinacandidatesequencetatareidenticalwiththeaminoacid 

residuesinthespecificsequenceafteraligningthesequencesandintroducinggapsifnecessarytoachieve 

themaximumpercentsequenceidentityandnotconsidennganyconservativesubstitutionsaspartofthe 

sequenceidentity. Alignmentforpurposesofdeterminingpercentaminoacidsequenceidentitycanbe 

achievedinvariouswaysthatarewithintheskillintheartforinstanceusingpubliclyavailablecomputer 

13 

antibodyfragmentscomprisesinglechainpolypeptideshavingthecharacteristicsofaVHdomainnamely
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softwaresuchasEMBOSSMATCHEREMBOSSWATEREMBOSSSTRETCHEREMBOSSNEEDLE, 

EMBOSSLALIONBLASTBLAST-2,ALIGNorMcgalign(DNASTAR)software.Thoseskilledinthe 

artcandetermineappropriatcparametcrsformeasuringalignmentincludinganyalgorithmsncedcdtoachievc 

maximalalignmentoverthefulllengthofthesequencesbeingcompared.  

100601InsituationswhereALJGN-2isemployedforaminoacidsequencecomparisonsthe00~7Ifl1~flOacid 

sequenceidentityofagivenaminoacidscqucnceAtowithoragainstagivdnaminoacidsequenceB(which 

canalternativelybephrasedasagivenaminoacidsequenceAthathasorcomprisesacertain0oaminoacid 

sequenceidentitytowithoragainstagivenaminoacidsequenceB)iscalculatedasfollows:100timesthe 

fractionX/YwhereXisthenumberofaminoacidresiducsscorcdasidcnticalmatchesbythesequence 

alignmentprogramALIGN-2inthatprogramsalignmentofAandBandwhereYisthetotalnumberof 

aminoacidresiduesinB.ItwillbeappreciatedthatwherethelengthofaminoacidsequenceAisnotequal 
tothclengthofaminoacidsequenceBthc0 0 

0aminoacidsequenccidcntityofAtoBwillnotcqualthe 

aminoacidsequenceidentityofBtoA.Unlessspecificallystatedotherwiseall00 aminoacidsequence 

identityvaluesusedhereinareobtainedasdescribedintheimmediatelyprecedingparagraphusingthe 

ALJGN-2computerprogram.  
" '~ 

[0061J Thetermsindividual(s), subject(s)"and'~patient(s)"areusedinterchangeablyhereinandreferto 
anymammal.Insomecmbodimentsthemammalisahuman.Insomecmbodimentsthemammalisanon

human.Noneofihetermsrequireorarelimitedtosituationscharacterizedbythesupervision(e.g.constant 

orintermittent)ofahealthcareworker(e.g. adoctoraregisterednurseanursepractitioneraphysicians 

assistantanordcrlyorahospiceworker).  

CD28 Bindin2 Domains 

[0062JDisclosedhereinaremultispecificantibodiesthatcompriseaCD2Sbindingdomain.Insome 

embodimcntstheCD28bindingdomaincompriscsanantibodyorantigenbindingfragment.Insome 

theantibodyorantigenbindingfragmentisahumanantibodyamurineantibodyahumanizedantibodyor 

achimericantibody.Insomeembodimentsantibodyorantigenbindingfragmentthatbindsspecificallyto 

CD2Scomprisesan 0 

anti-CD2Sheavychainpolypeptideandananti-CD2Slightchainpolypeptide.  
[0063JInsomeembodimentstheanti-CD28heavychainpolypeptidecompnsesananti-CD28heavychain 

variablcdomain.Insomcembodimentstheanti-CD2SheavychainvariabledomaincomprisesanIgO 
4 

frameworkanIgAframeworkan1gBframeworkoran1gMframework.Insomeembodimentstheanti
CD28heavychainvariabledomaincomprisesavariabledomainofanIgGiJgG2,1g03,or1g04heavy 

chain.Insomeembodimentstheanti-CD28lightchainpolypcptidccompriscsananti-CD28lightchain 

variabledomain.Insomeembodimentstheanti-CD2SlightchainvariabledomaincomprisesanIgO 

frameworkanIgAframeworkan1gBframcworkoran1gMframework.Insomccmbodimentsthcanti

CD2SlightchainvariabledomaincomprisesavariabledomainofanIgGi, 1g02,1gWor1g04lightchain.  

[0064JInsomeembodimentstheCD28bindingdomaincomprisesasinglechainvariablefragmenta 

singledomainantibodyaFaboraFab'.InsomeembodimentstheCD28bindingdomaincompriscsthe 
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embodimentstheantibodyorantigenbindingfragmentisamonoclonalantibody.Insomeembodiments,
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singlechainvariablefragment.InsomeembodimentstheCD28bindingdomaincomprisesthesingle 

domainantibody.InsomeembodimentstheCD28bindingdomaincomprisestheFabortheFab'.Insome 

embodimentstheCD28bindingdomainthatcomprisesthesinglechainvariablefragmentcomprisesascFv 

heavychainvariabledomainandascFvlightchainvariabledomain.Insomeembodimentstheanti-CD28 

heavychainpolypeptidecomprisesthescFvheavychainvariabledomain.Insomeembodimentstheanti

CD2SlightchainpolypeptidecomprisesthescFvlightchainvariabledomain.  

100651Insomeembodimentstheanti-CD28heavychainpolypeptidecompnsescomplementanty 

determiningregions(CDRs):HC-CDR1,HC-CDR2andHC-CDR3,whereintheHC-CDR1,theHC

CDR2,andtheHC-CDR3oftheanti-CD28heavychainpolypeptidecomprise:HC-CDR1:SEQIDNO:1~ 

HC-CDR2SEQIDNO:PHC-CDR3:SEQIDNO:3andwhereinsaidCDRScomprisefrom0-2amino 

acidmodificationsinatleastoneofsaidHC-CDR1, HC-CDR2,orHC-CDR3. Insomeembodimentsthe 

anti-CD2Sheavychainpolypeptidecomprisescomplementaritydeterminingregions(CDRs):HC-CDR1, 

HC-CDR2,andHC-CDR3,whereintheHC-CDR1,theHC-CDR2,andtheHC-CDR3oftheanti-CD28 

HC-CDR2 
heavychainpolypeptidecomprise:HC-CDRi:SEQIDNO:1 , SEQIDNO:PHC-CDR3:SEQ 
IDNO:3.  

100661Insomeembodimentstheanti-CD28lightchainpolypeptidecomprisescomplementarity 

determiningregions(CDRs):LC-CDR1,LC-CDR2,andLC-CDR3,whereintheLC-CDR1,theLC-CDR2 

andtheLC-CDR3theanti-CD28lightchainpolypeptide:LC-CDR1:SEQIDNO:ILC-CDR2:SEQID 

NO:5'andLC-CDR3:SEQIDNO:6,andwhereintheCDRScomprisefrom0-2aminoacidmodifications 

inatleastoneofsaidLC-CDR1, LC-CDR2,orLC-CDR3. Insomeembodimentstheanti-CD28lightchain 

polypeptidecomprisescomplementaritydeterminingregions(CDRs):LC-CDR1,LC-CDR2,andLC

CDR3,whereintheLC-CDR1,theLC-CDR2,andtheLC-CDR3oftheanti-CD2Slightchainpolypeptide: 

LC-CDR1:SEQIDNO:4.LC-CDR2:SEQIDNO:5andLC-CDR3:SEQIDNO:6.  

regions(CDRs):HC-CDR1,HC-CDR2,andHC-CDR3,whereintheHC-CDR1,theHC-CDR2,andthe 

HC-CDR3oftheanti-CD28heavychainpolypeptidecomprise:HC-CDR1:SEQIDNO:1~HC-CDR2: 

SEQIDNO:PHC-CDR3:SEQIDNO:3,andwhereinsaidCDRscomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidHC-CDR1, HC-CDR2,orHC-CDR3. andtheanti-CD2Slightchain 

polypeptidecomprisescomplementaritydeterminingregions(CDRs):LC-CDR1,LC-CDR2,andLC

CDR3,whereintheLC-CDR1,theLC-CDR2,andtheLC-CDR3oftheanti-CD28lightchainpolypeptide 

comprise:LC-CDR1:SEQIDNO:4,LC-CDR2:SEQIDNO:5andLC-CDR3:SEQIDNO:6and 

whereintheCDRscompnsefrom0-2aminoacidmodificationsinatleastoneofsaidLC-CDR1, LC-CDR2 

orLC-CDR3.  

100681Insomeembodimentstheanti-CD28heavychainpolypeptidecompnsescomplementanty 

determiningregions(CDRs):HC-CDR1,HC-CDR2andHC-CDR3,whereintheHC-CDR1,theHC

CDR2,andtheHC-CDR3oftheanti-CD28heavychainpolypeptidecomprise:HC-CDR1:SEQIDNO:1~ 

HC-CDR2SEQIDNO:PHC-CDR3:SEQIDNO:3andtheanti-CD28lightchainpolypeptide 
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100671Insomeembodimentsanti-CD28heavychainpolypeptidecomprisescomplementaritydetermining
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comprisescomplementantydeterminingregions(CDRs):LC-CDR1,LC-CDR2andLC-CDR3wherein 

theLC-CDR1,theLC-CDR2andtheLC-CDR3ofiheanti-CD28lightchainpolypeptidecomprise:LC

CDR1:SEQIDNO:ILC-CDR2SEQIDNO: 'I andLC-CDR3SEQIDNO:6.  

Table1.anti-CD28heavychainpolypeptidecomplementaritydeterminingregions(CDRJsas 
determinedbyIMGTdefinition.  

ConstructDescription AminoAcidSequence SEQID 
___________________________ (NtoCJ NO: 
anti-CD28:HC:CDRI GYTFTSYY 1 

anti-CD2S:HC:CDR2 IYPGNVNT 2 

anti-CD28:HC:CDR3 TRSHYGLDWNFDV 3 

Table2.anti-CD28lightchainpolypeptidecomplementaritydeterminingregions(CDRJsas 
determined by IMGT definition. ______________________________________ 

ConstructDescription AminoAcidSequence SEQID 
___________________________ (NtoCJ NO: 
anti-CD28:LC:CDR1 QNIYVW 4 

anti-CD28:LC:CDL? KA 5 

anti-CD2S:LC:CDR3 QQGQTYPYT 6 

100691InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacidsequencethat 

hasatleast700osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:7.Insome 

0 

embodimentsthescFvheavychainvariabledomaincompnsesanaminoacidsequencethathasatleast80 
sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:7.InsomeembodimentsthescFv 

heavychainvariabledomaincomprisesanaminoacidsequencethathasatleast85osequenceidentityto 

domaincomprisesanaminoacidsequencethathasatleast900osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:7.InsomeembodimentsthescFvheavychainvariabledomain 

composesanaminoacidsequencetathasatleast950osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:7.InsomeembodimentsthescFvheavychainvariabledomaincomprisesan 

aminoacidsequencethathasatleast960osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:7.InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacidsequence 

thathasatleast9700sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:7.Insome 

0 

embodimentsthescFvheavychainvariabledomaincompnsesanaminoacidsequencethathasatleast98 
sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:7.InsomeembodimentsthescFv 

heavychainvariabledomaincomprisesanaminoacidsequencethathasatleast99osequenceidentityto 

theaminoacidsequenceaccordingtoSEQIDNO:7.InsomeembodimentsthescFvheavychainvariable 

domaincomprisesanaminoacidsequenceaccordingtoSEQIDNO:7.  
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theaminoacidsequenceaccordingtoSEQIDNO:7.InsomeembodimentsthescFvheavychainvariable
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100701InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacidsequenceof 

atleast75consecutiveaminoacidresiduesofSEQIDNO:7.InsomeembodimentsthescFvheavychain 

variabledomaincompnsesanaminoacidsequenceofatleast100consecutiveaminoacidresiduesofSEQ 

IDNO:7InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacidsequence 

ofatleast105consecutiveaminoacidresiduesofSEQIDNO:7InsomeembodimentsthescFvheavy 

chainvariabledomaincomprisesanaminoacidsequenceofatleast110consecutiveaminoacidresiduesof 

SEQIDNO:7.InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacid 

sequenceofatleast115consecutiveaminoacidresiduesofSEQIDNO:7.  

100711InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacidsequenceof 

atleast75consecutiveaminoacidresiduesofSEQIDNO:7,andhasatleast8000sequenceidentitytothe 

atleast75consecutiveaminoacidresiduesofSEQIDNO:7.InsomeembodimentsthescFvheavychain 

variabledomain compnsesanaminoacidsequenceofatleast100consecutiveaminoacidresiduesofSEQ 

IDNO:7,andhasatleast800osequenceidentitytotheatleast100consecutiveaminoacidresiduesofSEQ 

IDNO:7.InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacidsequence 

ofatleast105consecutiveaminoacidresiduesofSEQIDNO:7,andhasatleast800osequenceidentityto 

theatleast105consecutiveaminoacidresiduesofSEQIDNO:7.InsomeembodimentsthescFvheavy 

chainvariabledomaincomprisesanaminoacidsequenceofatleast110consecutiveaminoacidresiduesof 

SEQIDNO:7,andhasatleast800osequenceidentitytotheatleast110consecutiveaminoacidresiduesof 

SEQIDNO:7.InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacid 

sequenceofatleast115consecutiveaminoacidresiduesofSEQIDNO:7,andhasatleast800osequence 

identitytotheatleast115consecutiveaminoacidresiduesofSEQIDNO:7.  

100721InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacidsequenceof 

atleast75consecutiveaminoacidresiduesofSEQIDNO:7,andhasatleast9000sequenceidentitytothe 

variabledomain compnsesanaminoacidsequenceofatleast100consecutiveaminoacidresiduesofSEQ 

IDNO:7,andhasatleast900~sequenceidentitytotheatleast100consecutiveaminoacidresiduesofSEQ 

IDNO:7.InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacidsequence 

ofatleast105consecutiveaminoacidresiduesofSEQIDNO:7,andhasatleast900osequenceidentityto 

theatleast105consecutiveaminoacidresiduesofSEQIDNO:7.InsomeembodimentsthescFvheavy 

chainvariabledomaincomprisesanaminoacidsequenceofatleast110consecutiveaminoacidresiduesof 

SEQIDNO:7,andhasatleast900osequenceidentitytotheatleast110consecutiveaminoacidresiduesof 

SEQIDNO:7.InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacid 

sequenceofatleast115consecutiveaminoacidresiduesofSEQIDNO:7,andhasatleast900osequence 

identitytotheatleast115consecutiveaminoacidresiduesofSEQIDNO:7.  

100731InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacidsequenceof 

atleast75consecutiveaminoacidresiduesofSEQIDNO:7,andhasatleast950~sequenceidentitytothe 

atleast75consecutiveaminoacidresiduesofSEQIDNO:7.InsomeembodimentsthescFvheavychain 
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atleast75consecutiveaminoacidresiduesofSEQIDNO:7.InsomeembodimentsthescFvheavychain
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variabledomain compnscsanaminoacidsequenceofatleast100consecutiveaminoacidresiduesofSEQ 

IDNO:7,andhasatleast950~sequenceidentitytotheatleast100consecutiveaminoacidresiduesofSEQ 

IDNO:7.InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacidsequence 

ofatleast105consecutiveaminoacidresiduesofSEQIDNO:7,andhasatleast950osequenceidentityto 

theatleast105consecutiveaminoacidresiduesofSEQIDNO:7.InsomeembodimentsthescFvheavy 

chainvariabledomaincomprisesanaminoacidsequenceofatleast110consecutiveaminoacidresiduesof 

SEQIDNO:7,andhasatleast950osequenceidentitytotheatleast110consecutiveaminoacidresiduesof 

SEQIDNO:7.InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacid 

sequenceofatleast115consecutiveaminoacidresiduesofSEQIDNO:7,andhasatleast950osequence 

identitytotheatleast115consecutiveaminoacidresiduesofSEQIDNO:7.  

100741InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacidsequenceof 
atleast75consecutiveaminoacidresiduesofSEQIDNO:7,andhasatleast9900sequenceidentitytothe 

atleast75consecutiveaminoacidresiduesofSEQIDNO:7.InsomeembodimentsthescFvheavychain 

variabledomain compnsesanaminoacidsequenceofatleast100consecutiveaminoacidresiduesofSEQ 

IDNO:7,andhasatleast990osequenceidentitytotheatleast100consecutiveaminoacidresiduesofSEQ 

IDNO:7.InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacidsequence 

ofatleast105consecutiveaminoacidresiduesofSEQIDNO:7,andhasatleast990~sequenceidentityto 

theatleast105consecutiveaminoacidresiduesofSEQIDNO:7.InsomeembodimentsthescFvheavy 

chainvariabledomaincomprisesanaminoacidsequenceofatleast110consecutiveaminoacidresiduesof 

SEQIDNO:7,andhasatleast990osequenceidentitytotheatleast110consecutiveaminoacidresiduesof 

SEQIDNO:7.InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacid 

sequenceofatleast115consecutiveaminoacidresiduesofSEQIDNO:7,andhasatleast990osequence 

identitytotheatleast115consecutiveaminoacidresiduesofSEQIDNO:7.  

hasatleast700osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:8. Income 

embodimentsthescFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast8000 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:8.InsomeembodimentsthescFv 

lightchainvariabledomaincomprisesanaminoacidsequencethathasatleast350osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:8. InsomeembodimentsthescFvlightchainvariable 

domaincomprisesanaminoacidsequencethathasatleast900osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:8.InsomeembodimentsthescFvlightchainvariabledomain 

comprisesanaminoacidsequencethathasatleast950osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:8.InsomeembodimentsthescFvlightchainvariabledomaincomprisesan 

aminoacidsequencethathasatleast960osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:8.InsomeembodimentsthescFvlightchainvariabledomain 9 

compnsesanaminoacidsequence 
thathasatleast970 sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:8. Income 

embodimentsthescFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast9~0 
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100751InsomeembodimentsthescFvlightchainvariabledomaincomprisesanaminoacidsequencethat
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sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:8.InsomeembodimentsthescFv 

lightchainvariabledomaincomprisesanaminoacidsequencethathasatleast990~sequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:8. InsomeembodimentsthescFvlightchainvariable 

domaincomprisesanaminoacidsequenceaccordingtoSEQIDNO:8.  

100761InsomeembodimentsthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofat 

icast75consecutivcaminoacidresiducsofSEQIDNO:8.InsomcembodimentsthescFvlightchain 

variabledomain compnsesanaminoacidsequenceofatleast80consecutiveaminoacidresiduesofSEQID 

NO:8. InsomeembodimentsthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofat 

icast90consccutivcaminoacidresiduesofSEQIDNO:8.InsomeembodimentsthescFvlightchain 

variabledomaincompnsesanaminoacidsequenceofatleast95consecutiveaminoacidresiduesofSEQID 

NO:8. InsomeembodimentsthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofat 

icast100consecutiveaminoacidresiduesofSEQIDNO:8.InsomeembodimcntsthescFvlightchain 

variabledomain compnsesanaminoacidsequenceofatleast105consecutiveaminoacidresiduesofSEQ 

IDNO:8.  

100771InsomeembodimentsthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofat 

least75consecutiveaminoacidresiduesofSEQIDNO:8,andhasatleast800osequenceidentitytotheat 

lcast75consecutivcaminoacidresiducsofSEQIDNO:8.InsomcembodimentsthescFvlightchain 

variabledomain compnsesanaminoacidsequenceofatleast80consecutiveaminoacidresiduesofSEQID 

NO:8,andhasatleast800osequenceidentitytotheatleast80consecutiveaminoacidresiduesofSEQID 

NO:8. InsomeembodimentsthescFvlightchainvariabledomaincompnsesanaminoacidsequenceofat 

least90consecutiveaminoacidresiduesofSEQIDNO:8,andhasatleast800osequenceidentitytotheat 

least90consecutiveaminoacidresiduesofSEQIDNO:8.InsomeembodimentsthescFvlightchain 

variabicdomain compnsesanaminoacidsequenceofaticast95consecutivcaminoacidresiduesofSEQID 

NO:8. InsomeembodimentsthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofat 

icast100consecutiveaminoacidresiduesofSEQIDNO:8andhasatleast800osequenceidentitytotheat 

least100consecutiveaminoacidresiduesofSEQIDNO:8.InsomeembodimentsthescFvlightchain 

variabledomain compnsesanaminoacidsequenceofatleast105consecutiveaminoacidresiduesofSEQ 

IDNO:8,andhasatleast800~sequenceidcntitytotheaticast105consecutiveaminoacidresiduesofSEQ 

IDNO:8.  

100781InsomeembodimentsthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofat 

icast75consecutiveaminoacidresiduesofSEQIDNO:8,andhasatleast900osequenceidentitytotheat 

least75consecutiveaminoacidresiduesofSEQIDNO:8.InsomeembodimentsthescFvlightchain 

variabledomain compnsesanaminoacidsequenceofaticast80consecutivcaminoacidresiduesofSEQID 

NO:8,andhasatleast900osequenceidentitytotheatleast80consecutiveaminoacidresiduesofSEQID 

NO:8. InsomeembodimentsthescFvlightchainvariabledomaincompnsesanaminoacidsequenceofat 

least90consecutiveaminoacidresiduesofSEQIDNO:8,andhasatleast900osequenceidentitytotheat 
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NO:8,andhasatleast800osequenceidentitytotheatleast95consecutiveaminoacidresiduesofSEQID
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least90consecutiveaminoacidresiduesofSEQIDNO:8.InsomeembodimentsthescFvlightchain 

variabledomaincompnscsanaminoacidsequenceofatleast95consecutiveaminoacidresiduesofSEQID 

NO:8,andhasatleast900oscquenccidcntitytothcatleast95consecutiveaminoacidresiduesofSEQID 

NO:8. InsomeembodimentsthescFvlightchainvariabledomain 4 

compnsesanaminoacidsequenceofat 
least100consecutiveaminoacidresiduesofSEQIDNO:8andhasatleast900osequenceidentitytotheat 

least100consecutiveaminoacidresiduesofSEQIDNO:8.InsomeembodimentsthescFvlightchain 

variabledomaincompnsesanaminoacidsequenceofatleast105consecutiveaminoacidresiduesofSEQ 

IDNO:8,andhasatleast900~sequenceidentitytotheatleast105consecutiveaminoacidresiduesofSEQ 

IDNO:8.  

100791InsomeembodimentsthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofat 

least75consecutiveaminoacidresiduesofSEQIDNO:8,andhasatleast950osequenceidentitytotheat 

least75consecutiveaminoacidresiduesofSEQIDNO:8.InsomeembodimentsthescFvlightchain 

variabledomain compnsesanaminoacidsequenceofatleast80consecutiveaminoacidresiduesofSEQID 

NO:8,andhasatleast950osequenceidentitytotheatleast80consecutiveaminoacidresiduesofSEQID 

NO:8. InsomeembodimentsthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofat 

least90consecutiveaminoacidresiduesofSEQIDNO:8,andhasatleast950osequenceidentitytotheat 

least90consecutiveaminoacidresiduesofSEQIDNO:8.InsomeembodimentsthescFvlightchain 

variabledomain compnsesanaminoacidsequenceofatleast95consecutiveaminoacidresiduesofSEQID 

NO:8,andhasatleast950osequenceidentitytotheatleast95consecutiveaminoacidresiduesofSEQID 

NO:8. InsomeembodimentsthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofat 

least100consecutiveaminoacidresiduesofSEQIDNO:8andhasatleast950osequenceidentitytotheat 

least100consecutiveaminoacidresiduesofSEQIDNO:8.InsomeembodimentsthescFvlightchain 

variabledomain compnscsanaminoacidsequenceofatleast105consecutiveaminoacidresiduesofSEQ 

IDNO:8.  

100801InsomeembodimentsthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofat 

least75consecutiveaminoacidresiduesofSEQIDNO:8,andhasatleast990osequenceidentitytotheat 

least75consecutiveaminoacidresiduesofSEQIDNO:8.InsomeembodimentsthescFvlightchain 

variabledomain compnscsanaminoacidsequenceofatleast80consecutiveaminoacidresiduesofSEQID 

NO:8,andhasatleast990osequenceidentitytotheatleast80consecutiveaminoacidresiduesofSEQID 

NO:8. InsomeembodimentsthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofat 

least90consecutiveaminoacidresiduesofSEQIDNO:8,andhasatleast990osequenceidentitytotheat 

least90consecutiveaminoacidresiduesofSEQIDNO:8.InsomeembodimentsthescFvlightchain 

variabledomain compnscsanaminoacidsequenceofatleast95consecutiveaminoacidresiduesofSEQID 

NO:8,andhasatleast990osequenceidentitytotheatleast95consecutiveaminoacidresiduesofSEQID 

NO:8. InsomeembodimentsthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofat 

least100consecutiveaminoacidresiduesofSEQIDNO:8andhasatleast990osequenceidentitytotheat 

20 

IDNO:8,andhasatleast950osequenceidentitytotheatleast105consecutiveaminoacidresiduesofSEQ
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least100consecutiveaminoacidresiduesofSEQIDNO:8.InsomeembodimentsthescFvlightchain 

variabledomaincompnsesanaminoacidsequenceofatleast105consecutiveaminoacidresiduesofSEQ 

IDNO:8,andhasatleast990~sequenceidentitytotheatleast105consecutiveaminoacidresiduesofSEQ 

IDNO:8.  

100811 InsomeembodimentsthescFvcomprisesanaminoacidsequencethathasatleast700osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:9.InsomeembodimentsthescFvcomprises 

anaminoacidsequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequencethathasatleast850~ 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:9.InsomeembodimentsthescFv 

comprisesanaminoacidsequencethathasatleast900osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequencethathasat 

least9100sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:9Insomeembodiments, 

thescFvcomprisesanaminoacidsequencethathasatleast920osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequence 

thathasatleast9300sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:9.Insome 

embodimentsthescFvcomprisesanaminoacidsequencethathasatleast940osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacid 

sequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:9.In 

someembodimentsthescFvcompnsesanaminoacidsequencethathasatleast960~sequenceidentityto 

theaminoacidsequenceaccordingtoSEQIDNO:9.InsomeembodimentsthescFvcomprisesanamino 

acidsequencethathasatleast970osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

9,InsomeembodimentsthescFvcomprisesanaminoacidsequencethathasatleast9800sequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:9.InsomeembodimentsthescFvcomprises 

IDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceaccordingtoSEQIDNO:9.  

100821InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast175consecutiveamino 

acidresiduesofSEQIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofat 

least190consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFvcomprisesan 

aminoacidsequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:9.Insome 

embodimentsthescFvcomprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesof 

SEQIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast210 

consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFvcompnsesanamino 

acidsequenceofatleast215consecutiveaminoacidresiduesofSEQIDNO:9.  

100831InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast175consecutiveamino 

acidresiduesofSEQIDNO:9,andhasatleast800osequenceidentitytotheatleast175consecutiveamino 

acidresiduesofSEQIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofat 

least190consecutiveaminoacidresiduesofSEQIDNO:9andhasatleast800osequenceidentitytotheat 
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least190consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFvcomprisesan 

aminoacidsequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:9,andhasatleast800~ 

sequenceidentitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:9.Insome 

embodimentsthescFvcomprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesof 

SEQIDNO:9,andhasatleast800osequenceidentitytotheatleast205consecutiveaminoacidresiduesof 

SEQIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast210 

consecutiveaminoacidresiduesofSEQIDNO:9,andhasatleast800osequenceidentitytotheatleast210 

consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFvcomprisesanamino 

acidsequenceofatleast215consecutiveaminoacidresiduesofSEQIDNO:9,andhasatleast8000 

sequenceidentitytotheatleast215consecutiveaminoacidresiduesofSEQIDNO:9.  

100841InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast175consecutiveamino 

acidresiduesofSEQIDNO:9,andhasatleast900osequenceidentitytotheatleast175consecutiveamino 

acidresiduesofSEQIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofat 

least190consecutiveaminoacidresiduesofSEQIDNO:9andhasatleast900osequenceidentitytotheat 

least190consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFvcomprisesan 

aminoacidsequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:9,andhasatleast9000 

sequenceidentitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:9.Insome 

embodimentsthescFvcomprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesof 

SEQIDNO:9,andhasatleast900osequenceidentitytotheatleast205consecutiveaminoacidresiduesof 

SEQIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast210 

consecutiveaminoacidresiduesofSEQIDNO:9,andhasatleast9000sequenceidentitytotheatleast210 

consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFvcomprisesanamino 

acidsequenceofatleast215consecutiveaminoacidresiduesofSEQIDNO:9,andhasatleast9000 

100851InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast175consecutiveamino 

acidresiduesofSEQIDNO:9,andhasatleast950osequenceidentitytotheatleast175consecutiveamino 

acidresiduesofSEQIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofat 

least190consecutiveaminoacidresiduesofSEQIDNO:9andhasatleast950osequenceidentitytotheat 

least190consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFvcomprisesan 

aminoacidsequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:9,andhasatleast9500 

sequenceidentitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:9.Insome 

embodimentsthescFvcomprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesof 

SEQIDNO:9,andhasatleast950osequenceidentitytotheatleast205consecutiveaminoacidresiduesof 

SEQIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast210 

consecutiveaminoacidresiduesofSEQIDNO:9,andhasatleast950osequenceidentitytotheatleast210 

consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFvcomprisesanamino 
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acidsequenceofatleast215consecutiveaminoacidresiduesofSEQIDNO:9,andhasatleast9500 

sequenceidentitytotheatleast215consecutiveaminoacidresiduesofSEQIDNO:9.  

100861InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast175consecutiveamino 

acidresiduesofSEQIDNO:9,andhasatleast990osequenceidentitytotheatleast175consecutiveamino 

acidresiduesofSEQIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofat 

least190consecutiveaminoacidresiduesofSEQIDNO:9andhasatleast990osequenceidentitytotheat 

least190consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFvcomprisesan 

aminoacidsequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:9,andhasatleast9900 

sequenceidentitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:9.Insome 

embodimentsthescFvcomprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesof 

SEQIDNO:9,andhasatleast990osequenceidentitytotheatleast205consecutiveaminoacidresiduesof 

SEQIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast210 

consecutiveaminoacidresiduesofSEQIDNO:9,andhasatleast990osequenceidentitytotheatleast210 

consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFvcomprisesanamino 

acidsequenceofatleast215consecutiveaminoacidresiduesofSEQIDNO:9,andhasatleast9900 

sequenceidentitytotheatleast215consecutiveaminoacidresiduesofSEQIDNO:9.  

Table3.anti-CD28lightchainvariabledomainheavychainvariabledomainsequencesandfull 
lengthsequence.CDRsequencesareunderlinedandweredeterminedusingIMGTdefinition.  

ConstructDescription AminoAcidSequence SEQID 
__________________________ (iNto C) NO.  
anti-CD28.HC QVQLVQSGAEVKKPGASVKV 7 

SCKASGYTFTSYYIHWVRAP 
_________ 

GQGLEWJGSIYPGNVNTNYNE 
KFKDRATLTVDTSISTAYMEL 

_______________________WNFDVWGQGTTVTVSS _______ 

anti-CD28.LC DIQMTQSPSSLSASVGDRVTJT 8 
CHASQNIYVWL 

______ NWYQQKPG 
KAPKLLWKASNLHTGVPSRFS 
GSGSGTDFTLTISSLQPEDFAT 
YYCQQGQTYPYTFGGGTKVE 

_________________________1K ________ 
Anti-CD28scFv QVQLVQSGAEVKKPGASVKV 9 
(VH- linker1- VL) SCKASGYIFTSYYIHWVRQAP 

GQGLEWIGSIYPGNVNTNYNE 
KFKDRATLTVDTSISTAYMEL 
SRLRSDDTAVYFCTRSHYGLD 
WNFDVWGQGTTVTVSSGGG 
GSGGGGSGGGGSDIQMTQSPS 
SLSASVGDRVTITCHASQNIYV 
WLNWYQQKPGKAPKLLIYKA 
SNLHTGVPSRFSOSGSGTDFTL 
TISSLQPEDFATYYCOOGOTY 

____________________________PYTFGGGTKVEIK _________ 
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100871InsomeembodimentstheCD28bindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):HC-CDRiHC-CDR2andHC-CDR3,whereintheHC-CDRItheHC-CDR2,andtheHC-CDR3 

oftheCD28bindingdomaincomprise:HC-CDR1:SEQIDNO:1HC-CDR2:SEQIDNO:2HC-CDR3: 

SEQIDNO:3,andwhereinsaidCDRscompnsefrom0-2aminoacidmodificationsinatleastoneofsaid 

HC-CDR1HC-CDR2,orHC-CDR3. InsomeembodimentstheCD28bindingdomaincomprises 

complementaritydeterminingregions(CDRs):HC-CDRlHC-CDR2andHC-CDR3,whereintheHC

CDR1,theHC-CDR2andtheHC-CDR3oftheCD28bindingdomaincomprise:HC-CDRl:SEQIDNO: 

1~HC-CDR2:SEQIDNO:2HC-CDR3:SEQIDNO:3.  

100881InsomeembodimentstheCD28bindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):LC-CDR1,LC-CDR2andLC-CDR3,whereintheLC-CDRltheLC-CDR2andtheLC-CDR3 

theanti-CD28lightchainpolypeptide:LC-CDR1:SEQIDNO:4,LC-CDR2:SEQIDNO:5andLC

CDR3:SEQIDNO:6,andwhereintheCDRscomprisefrom0-2aminoacidmodificationsinatleastoneof 

saidLC-CDRlLC-CDR2orLC-CDR3.InsomeembodimentstheCD28bindingdomaincomprises 

complementaritydeterminingregions(CDRs):LC-CDR1,LC-CDR2,andLC-CDR3whereintheLC

CDR1,theLC-CDR2andtheLC-CDR3oftheanti-CD28lightchainpolypeptide:LC-CDRl:SEQIDNO.  

4,LC-CDR2:SEQIDNO:5,andLC-CDR3SEQIDNO:6.  

100891InsomeembodimentsCD28bindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):HC-CDRiHC-CDR2andHC-CDR3,whereintheHC-CDRItheHC-CDR2,andtheHC-CDR3 

oftheCD28bindingdomaincomprise:HC-CDR1:SEQIDNO:1HC-CDR2:SEQIDNO:tHC-CDR3: 

SEQIDNO:3,andwhereinsaidCDRscompnsefrom0-2aminoacidmodificationsinatleastoneofsaid 

HC-CDR1HC-CDR2,orHC-CDR3'. andtheCD28bindingdomaincomprisescomplementarity 

determiningregions(CDRs):LC-CDRlLC-CDR2,andLC-CDR3,whereintheLC-CDR1,theLC-CDR2 

andtheLC-CDR3oftheCD28bindingdomaincomprise:LC-CDR1:SEQIDNO:4' 4 SEQID 

inatleastoneofsaidLC-CDR1, LC-CDR2,or.  

100901InsomeembodimentstheCD28bindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):HC-CDR1,HC-CDR2andHC-CDR3,whereintheHC-CDR1,theHC-CDR2,andtheHC-CDR3 

oftheCD2Sbindingdomaincomprise:HC-CDR1:SEQIDNO:1HC-CDR2:SEQIDNO:PHC-CDR3: 
9 

SEQIDNO:3andtheCD28bindingdomaincomprisescomplementantydeterminingregions(CDRs): 

LC-CDR1,LC-CDR2,andLC-CDR3,whereintheLC-CDRitheLC-CDR2,andtheLC-CDR3ofthe 

CD28bindingdomaincomprise:LC-CDRi:SEQIDNO:4 9 SEQIDNO:tandLC-CDR3: 

SEQIDNO:6.  

100911InsomeembodimentstheCD2Sbindingdomaincomprisesanaminoacidsequencethat 

hasatleast700osequenceidentitytotheaminoacidsequenceaccordingtoSEQEDNO:7.In 

someembodimentstheCD2Sbindingdomaincomprisesanaminoacidsequencethathasatleast 

8000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:7.Insome 

embodimentstheCD28bindingdomaincomprisesanaminoacidsequencethathasatleast850 
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sequenceidentitytotheaminoacidsequenceaccordingtoSEQlIDNO:7.Insomeembodiments, 

theCD28bindingdomaincomprisesanaminoacidsequencethathasatleast900osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:7.InsomeembodimentstheCD2S 

bindingdomaincomprisesanaminoacidsequencethathasatleast950osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQlIDNO:7.InsomeembodimentstheCD28binding 

domaincomprisesanaminoacidsequencethathasatleast960osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:7.InsomeembodimentstheCD28bindingdomaincomprises 

anaminoacidsequencethathasatleast970osequenceidentitytotheaminoacidsequence 

accordingtoSEQlIDNO:7.InsomeembodimentstheCD2Sbindingdomaincomprisesanamino 

acidsequencethathasatleast980~sequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:7.InsomeembodimentstheCD2Sbindingdomaincomprisesanaminoacidsequence 

thathasatleast990osequenceidentitytotheaminoacidsequenceaccordingtoSEQlIDNO:7.In 

someembodimentstheCD2Sbindingdomaincomprisesanaminoacidsequenceaccordingto 

SEQDNO:7.  

100921InsomeembodimentstheCD2Sbindingdomaincomprisesanaminoacidsequenceofat 

least75consecutiveaminoacidresiduesofSEQIDNO:7.InsomeembodimentstheCD2S 

bindingdomaincomprisesanaminoacidsequenceofatleast100consecutiveaminoacidresidues 

ofSEQlIDNO:7InsomeembodimentstheCD2Sbindingdomaincomprisesanaminoacid 

sequenceofatleast105consecutiveaminoacidresiduesofSEQTEDNO:7Insomeembodiments 

theCD28bindingdomaincomprisesanaminoacidsequenceofatleast110consecutiveaminoacid 

residuesofSEQIDNO:7.InsomeembodimentstheCD28bindingdomaincomprisesanamino 

100931InsomeembodimentstheCD2Sbindingdomaincomprisesanaminoacidsequenceofat 

least75consecutiveaminoacidresiduesofSEQIDNO:7,andhasatleast 0sequenceidentity 

totheatleast75consecutiveaminoacidresiduesofSEQEDNO:7.Insomeembodimentsthe 

CD28bindingdomaincomprisesanaminoacidsequenceofatleast100consecutiveaminoacid 

residuesofSEQEDNO:7,andhasatleast osequenceidentitytothcatleast100consecutive 

aminoacidresiduesofSEQIDNO:7.InsomeembodimentstheCD28bindingdomaincomprises 

anaminoacidsequenceofatleast105consecutiveaminoacidresiduesofSEQEDNO:7,andhas 

atleast osequenceidentitytotheatleast105consecutiveaminoacidresiduesofSEQTEDNO: 

7.InsomeembodimentstheCD28bindingdomaincomprisesanaminoacidsequenceofatleast 

110consecutiveaminoacidresiduesofSEQlIDNO:7,andhasatleast800osequenceidentityto 

theatleast110consecutiveaminoacidresiduesofSEQEDNO:7.Insomeembodimentsthe 

CD28bindingdomaincomprisesanaminoacidsequenceofatleast115consecutiveaminoacid 
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residuesofSEQlIDNO:7,andhasatleast800osequenceidentitytotheatleast115consecutive 

aminoacidresiduesofSEQIDNO:7.  

100941InsomeembodimentstheCD2Sbindingdomaincomprisesanaminoacidsequenceofat 

least75consecutiveaminoacidresiduesofSEQIDNO:7,andhasatleast900osequenceidentity 

totheatleast75consecutiveaminoacidresiduesofSEQlIDNO:7.Insomeembodimentsthe 

CD2Sbindingdomaincomprisesanaminoacidsequenceofatleast100consecutiveaminoacid 

residuesofSEQEDNO:7,andhasatleast900osequenceidentitytotheatleast100consecutive 

aminoacidresiduesofSEQIDNO:7.InsomeembodimentstheCD28bindingdomaincomprises 

anaminoacidsequenceofatleast105consecutiveaminoacidresiduesofSEQEDNO:7,andhas 

atleast900osequenceidentitytotheatleast105consecutiveaminoacidresiduesofSEQlIDNO: 
7.InsomeembodimentstheCD2Sbindingdomain S 

compnsesanaminoacidsequenceofatleast 

110consecutiveaminoacidresiduesofSEQEDNO:7,andhasatleast900osequenceidentityto 

theatleast110consecutiveaminoacidresiduesofSEQEDNO:7.Insomeembodimentsthe 

CD2Sbindingdomaincomprisesanaminoacidsequenceofatleast115consecutiveaminoacid 

residuesofSEQEDNO:7,andhasatleast900osequenceidentitytotheatleast115consecutive 

aminoacidresiduesofSEQIDNO:7.  

100951InsomeembodimentstheCD2Sbindingdomaincomprisesanaminoacidsequenceofat 

least75consecutiveaminoacidresiduesofSEQIDNO:7,andhasatleast950~sequenceidentity 

totheatleast75consecutiveaminoacidresiduesofSEQIDNO:7.Insomeembodimentsthe 

CD28bindingdomaincomprisesanaminoacidsequenceofatleast100consecutiveaminoacid 

residuesofSEQEDNO:7,andhasatleast950osequenceidentitytotheatleast100consecutive 

anaminoacidsequenceofatleast105consecutiveaminoacidresiduesofSEQEDNO:7,andhas 

atleast950osequenceidentitytotheatleast105consecutiveaminoacidresiduesofSEQIDNO: 
7.InsomeembodimentstheCD2Sbindingdomain S 

compnsesanaminoacidsequenceofatleast 

110consecutiveaminoacidresiduesofSEQEDNO:7,andhasatleast950osequenceidentityto 

theatleast110consecutiveaminoacidresiduesofSEQEDNO:7.Insomeembodimentsthe 

CD28bindingdomaincomprisesanaminoacidsequenceofatleast115consecutiveaminoacid 

residuesofSEQlIDNO:7,andhasatleast950osequenceidentitytotheatleast115consecutive 

aminoacidresiduesofSEQIDNO:7.  

100961InsomeembodimentstheCD2Sbindingdomaincomprisesanaminoacidsequenceofat 

least75consecutiveaminoacidresiduesofSEQIDNO:7,andhasatleast990osequenceidentity 

totheatleast75consecutiveaminoacidresiduesofSEQEDNO:7.Insomeembodimentsthe 

CD28bindingdomaincomprisesanaminoacidsequenceofatleast100consecutiveaminoacid 
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residuesofSEQlIDNO:7,andhasatleast990osequenceidentitytotheatleast100consecutive 

aminoacidresiduesofSEQIDNO:7.InsomeembodimentstheCD28bindingdomaincomprises 

anaminoacidsequenceofatleast105consecutiveaminoacidresiduesofSEQEDNO:7,andhas 

atleast990osequenceidentitytotheatleast105consecutiveaminoacidresiduesofSEQIDNO: 
7.InsomeembodimentstheCD28bindingdomain e 

compnsesanaminoacidsequenceofatleast 

110consecutiveaminoacidresiduesofSEQEDNO:7,andhasatleast990osequenceidentityto 

theatleast110consecutiveaminoacidresiduesofSEQEDNO:7.Insomeembodimentsthe 

CD28bindingdomaincomprisesanaminoacidsequenceofatleast115consecutiveaminoacid 

residuesofSEQlIDNO:7,andhasatleast990osequenceidentitytotheatleast115consecutive 

aminoacidresiduesofSEQIDNO:7.  

100971InsomeembodimentstheCD2Sbindingdomaincomprisesanaminoacidsequencethat 

hasatleast700osequenceidentitytotheaminoacidsequenceaccordingtoSEQEDNO:8.In 

someembodimentstheCD2Sbindingdomaincomprisesanaminoacidsequencethathasatleast 

8000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:8.Insome 

embodimentstheCD28bindingdomaincomprisesanaminoacidsequencethathasatleast850 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQlIDNO:8.Insomeembodiments, 

theCD2Sbindingdomaincomprisesanaminoacidsequencethathasatleast900osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:8.InsomeembodimentstheCD28 

bindingdomaincomprisesanaminoacidsequencethathasatleast950osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:8.InsomeembodimentstheCD2Sbinding 

domaincomprisesanaminoacidsequencethathasatleast960osequenceidentitytotheaminoacid 

anaminoacidsequencethathasatleast970osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:8.InsomeembodimentstheCD2Sbindingdomaincomprisesanamino 

acidsequencethathasatleast980osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:8.InsomeembodimentstheCD28bindingdomaincomprisesanaminoacidsequence 

thathasatleast990osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:8.In 

someembodimentstheCD28bindingdomaincomprisesanaminoacidsequenceaccordingto 

SEQDNO:8.  

100981InsomeembodimentstheCD28bindingdomaincomprisesanaminoacidsequenceofat 

least75consecutiveaminoacidresiduesofSEQIDNO:8.InsomeembodimentstheCD28 

bindingdomaincomprisesanaminoacidsequenceofatleast80consecutiveaminoacidresiduesof 

SEQlIDNO:8.InsomeembodimentstheCD28bindingdomaincomprisesanaminoacid 

sequenceofatleast90consecutiveaminoacidresiduesofSEQEDNO:8.Insomeembodiments, 
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theCD2Sbindingdomaincomprisesanaminoacidsequenceofatleast95consecutiveaminoacid 

residuesofSEQIDNO:8.InsomeembodimentstheCD2Sbindingdomaincomprisesanamino 

acidsequenceofatleast100consecutiveaminoacidresiduesofSEQIDNO:8.Insome 

embodimentstheCD28bindingdomaincomprisesanaminoacidsequenceofatleast105 

consecutiveaminoacidresiduesofSEQlIDNO:8.  

100991InsomeembodimentstheCD28bindingdomaincomprisesanaminoacidsequenceofat 

least75consecutiveaminoacidresiduesofSEQIDNO:8,andhasatleast80~~~sequenceidentity 

totheatleast75consecutiveaminoacidresiduesofSEQIDNO:8.Insomeembodimentsthe 

CD28bindingdomaincomprisesanaminoacidsequenceofatleast80consecutiveaminoacid 

residuesofSEQlIDNO:8,andhasatleast800osequenceidentitytotheatleast80consecutive 

aminoacidresiduesofSEQIDNO:8.InsomeembodimentstheCD28bindingdomain 

compnsesanaminoacidsequenceofatleast90consecutiveaminoacidresiduesofSEQEDNO:8, 

andhasatleast800osequenceidentitytotheatleast90consecutiveaminoacidresiduesofSEQID 

NO:8.InsomeembodimentstheCD28bindingdomaincomprisesanaminoacidsequenceofat 

least95consecutiveaminoacidresiduesofSEQIDNO:8,andhasatleast800osequenceidentity 

totheatleast95consecutiveaminoacidresiduesofSEQlIDNO:8.Insomeembodimentsthe 

CD28bindingdomaincomprisesanaminoacidsequenceofatleast100consecutiveaminoacid 

residuesofSEQIDNO:8,andhasatleast800osequenceidentitytotheatleast100consecutive 

aminoacidresiduesofSEQIDNO:8.InsomeembodimentstheCD28bindingdomain 

compnsesanaminoacidsequenceofatleast105consecutiveaminoacidresiduesofSEQIDNO: 

8,andhasatleast800~sequenceidentitytotheatleast105consecutiveaminoacidresiduesof 

101001InsomeembodimentstheCD28bindingdomaincomprisesanaminoacidsequenceofat 

least75consecutiveaminoacidresiduesofSEQIDNO:8,andhasatleast900osequenceidentity 

totheatleast75consecutiveaminoacidresiduesofSEQIDNO:8.Insomeembodimentsthe 

CD28bindingdomaincomprisesanaminoacidsequenceofatleast80consecutiveaminoacid 

residuesofSEQIDNO:8,andhasatleast900osequenceidentitytotheatleast80consecutive 

aminoacidresiduesofSEQIDNO:8.InsomeembodimentstheCD28bindingdomain 

compnsesanaminoacidsequenceofatleast90consecutiveaminoacidresiduesofSEQIDNO:8, 

andhasatleast900osequenceidentitytotheatleast90consecutiveaminoacidresiduesofSEQID 

NO:8.InsomeembodimentstheCD28bindingdomaincomprisesanaminoacidsequenceofat 

least95consecutiveaminoacidresiduesofSEQIDNO:8,andhasatleast900osequenceidentity 

totheatleast95consecutiveaminoacidresiduesofSEQIDNO:8.Insomeembodimentsthe 

CD28bindingdomaincomprisesanaminoacidsequenceofatleast100consecutiveaminoacid 
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residuesofSEQlIDNO:8,andhasatleast900osequenceidentitytotheatleast100consecutive 

aminoacidresiduesofSEQIDNO:8.InsomeembodimentstheCD28bindingdomain 

comprisesanaminoacidsequenceofatleast105consecutiveaminoacidresiduesofSEQEDNO: 

8,andhasatleast osequenceidentitytotheatleast105consecutiveaminoacidresiduesof 

SEQDNO:8.  

101011InsomeembodimentstheCD28bindingdomaincomprisesanaminoacidsequenceofat 

least75consecutiveaminoacidresiduesofSEQIDNO:8,andhasatleast950~sequenceidentity 

totheatleast75consecutiveaminoacidresiduesofSEQIDNO:8.Insomeembodimentsthe 

CD28bindingdomaincomprisesanaminoacidsequenceofatleast80consecutiveaminoacid 

residuesofSEQlIDNO:8,andhasatleast950osequenceidentitytotheatleast80consecutive 

aminoacidresiduesofSEQIDNO:8.InsomeembodimentstheCD28bindingdomaincomprises 

anaminoacidsequenceofatleast90consecutiveaminoacidresiduesofSEQEDNO:8,andhasat 

least950osequenceidentitytotheatleast90consecutiveaminoacidresiduesofSEQlIDNO:8.  

InsomeembodimentstheCD28bindingdomaincomprisesanaminoacidsequenceofatleast95 

consecutiveaminoacidresiduesofSEQEDNO:8,andhasatleast950~sequenceidentitytotheat 

least95consecutiveaminoacidresiduesofSEQIDNO:8.InsomeembodimentstheCD28 

bindingdomaincomprisesanaminoacidsequenceofatleast100consecutiveaminoacidresidues 

ofSEQEDNO:8,andhasatleast950osequenceidentitytotheatleast100consecutiveaminoacid 

residuesofSEQIDNO:8.InsomeembodimentstheCD28bindingdomaincomprisesanamino 

acidsequenceofatleast105consecutiveaminoacidresiduesofSEQIDNO:8,andhasatleast 
9500sequenceidentitytotheatleast105consecutiveaminoacidresiduesofSEQlIDNO:8.  

least75consecutiveaminoacidresiduesofSEQIDNO:8,andhasatleast990~sequenceidentity 

totheatleast75consecutiveaminoacidresiduesofSEQIDNO:8.Insomeembodimentsthe 

CD28bindingdomaincomprisesanaminoacidsequenceofatleast80consecutiveaminoacid 

residuesofSEQEDNO:8,andhasatleast990osequenceidentitytotheatleast80consecutive 

aminoacidresiduesofSEQIDNO:8.InsomeembodimentstheCD28bindingdomaincomprises 

anaminoacidsequenceofatleast90consecutiveaminoacidresiduesofSEQEDNO:8,andhasat 

least990osequenceidentitytotheatleast90consecutiveaminoacidresiduesofSEQEDNO:8.  

InsomeembodimentstheCD28bindingdomaincomprisesanaminoacidsequenceofatleast95 

consecutiveaminoacidresiduesofSEQEDNO:8,andhasatleast990~sequenceidentitytotheat 

least95consecutiveaminoacidresiduesofSEQIDNO:8.InsomeembodimentstheCD28 

bindingdomaincomprisesanaminoacidsequenceofatleast100consecutiveaminoacidresidues 

ofSEQEDNO:8,andhasatleast990osequenceidentitytotheatleast100consecutiveaminoacid 
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residuesofSEQlIDNO:8.InsomeembodimentstheCD2Sbindingdomaincomprisesanamino 

acidsequenceofatleast105consecutiveaminoacidresiduesofSEQIDNO:8,andhasatleast 

9900sequenceidentitytotheatleast105consecutiveaminoacidresiduesofSEQEDNO:8.  

101031InsomeembodimentsthescFvcomprisesanaminoacidsequencethathasatleast700o 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQlIDNO:9.Insomeembodiments, 

thescFvcomprisesanaminoacidsequencethathasatleast80~osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:9.InsomeembodimentsthescFvcomprisesanamino 

acidsequencethathasatleast850osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

lIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequencethathasatleast9000 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQlIDNO:9.Insomeembodiments, 

thescFvcomprisesanaminoacidsequencethathasatleast910osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:9.InsomeembodimentsthescFvcomprisesanamino 

acidsequencethathasatleast920~sequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

lIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequencethathasatleast9300 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQlIDNO:9.Insomeembodiments, 

thescFvcomprisesanaminoacidsequencethathasatleast940osequenceidentitytotheamino 

acidsequenceaccordingtoSEQEDNO:9.InsomeembodimentsthescFvcomprisesanamino 

acidsequencethathasatleast950~sequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

lIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequencethathasatleast9600 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:9.Insomeembodiments, 

thescFvcomprisesanaminoacidsequencethathasatleast970osequenceidentitytotheamino 

acidsequencethathasatleast980~sequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

lIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequencethathasatleast9900 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:9.Insomeembodiments, 

thescFvcomprisesanaminoacidsequenceaccordingtoSEQlIDNO:9.  

[0104J InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast175 

consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFvcomprisesan 

aminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQIDNO:9.Insome 

embodimentsthescFvcomprisesanaminoacidsequenceofatleast200consecutiveaminoacid 

residuesofSEQIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofat 

least205consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFv 

comprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQEDNO: 
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9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast215consecutive 

aminoacidresiduesofSEQIDNO:9.  

101051InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast175 

consecutiveaminoacidresiduesofSEQlIDNO:9,andhasatleast800osequenceidentitytotheat 

least175consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFv 

comprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQEDNO: 

9,andhasatleast osequenceidentitytotheatleast190consecutiveaminoacidresiduesof 

SEQlIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQlIDNO:9,andhasatleast osequenceidentitytotheat 

least200consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFv 

comprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQEDNO: 

9,andhasatleast osequenceidentitytotheatleast205consecutiveaminoacidresiduesof 

SEQlIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast210 

consecutiveaminoacidresiduesofSEQEDNO:9,andhasatleast osequenceidentitytotheat 

least210consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFv 

comprisesanaminoacidsequenceofatleast215consecutiveaminoacidresiduesofSEQlIDNO: 

9,andhasatleast osequenceidentitytotheatleast215consecutiveaminoacidresiduesof 

SEQDNO:9.  

101061InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast175 

consecutiveaminoacidresiduesofSEQEDNO:9,andhasatleast900osequenceidentitytotheat 

least175consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFv 

9,andhasatleast osequenceidentitytotheatleast190consecutiveaminoacidresiduesof 

SEQlIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQEDNO:9,andhasatleast900osequenceidentitytotheat 

least200consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFv 

comprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQEDNO: 

9,andhasatleast osequenceidentitytotheatleast205consecutiveaminoacidresiduesof 

SEQlIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast210 

consecutiveaminoacidresiduesofSEQEDNO:9,andhasatleast900osequenceidentitytotheat 

least210consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFv 

comprisesanaminoacidsequenceofatleast215consecutiveaminoacidresiduesofSEQEDNO: 

9,andhasatleast900osequenceidentitytotheatleast215consecutiveaminoacidresiduesof 

SEQDNO:9.  
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comprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQEDNO:



WO2022/094299 PCT/IJS20211057384 

101071InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast175 

consecutiveaminoacidresiduesofSEQEDNO:9,andhasatleast950~sequenceidentitytotheat 

least175consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFv 

compnsesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQEDNO: 

9,andhasatleast950~sequenceidentitytotheatleast190consecutiveaminoacidresiduesof 

SEQTEDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQEDNO:9,andhasatleast950~sequenceidentitytotheat 

least200consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFv 

comprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQEDNO: 

9,andhasatleast950osequenceidentitytotheatleast205consecutiveaminoacidresiduesof 

SEQTEDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast210 

consecutiveaminoacidresiduesofSEQEDNO:9,andhasatleast950osequenceidentitytotheat 

least210consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFv 

comprisesanaminoacidsequenceofatleast215consecutiveaminoacidresiduesofSEQEDNO: 

9,andhasatleast950osequenceidentitytotheatleast215consecutiveaminoacidresiduesof 

SEQDNO:9.  

101081InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast175 

consecutiveaminoacidresiduesofSEQEDNO:9,andhasatleast990~sequenceidentitytotheat 

least175consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFv 

compnsesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQEDNO: 

9,andhasatleast990~sequenceidentitytotheatleast190consecutiveaminoacidresiduesof 

consecutiveaminoacidresiduesofSEQEDNO:9,andhasatleast990~sequenceidentitytotheat 

least200consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFv 

comprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQEDNO: 

9,andhasatleast990osequenceidentitytotheatleast205consecutiveaminoacidresiduesof 

SEQTEDNO:9.InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast210 

consecutiveaminoacidresiduesofSEQEDNO:9,andhasatleast990osequenceidentitytotheat 

least210consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFv 

comprisesanaminoacidsequenceofatleast215consecutiveaminoacidresiduesofSEQEDNO: 

9,andhasatleast990osequenceidentitytotheatleast215consecutiveaminoacidresiduesof 

SEQDNO:9.  
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PD-Li Bindinu Domains 

101091DisclosedherearemultispecificantibodiesthatcompriseaPD-Libindingdomain.Insome 

embodimentsthePD-Libindingdomaincompriscsanantibodyorantigenbindingfragment.Insome 

embodimentstheantibodyorantigenbindingfragmentisamonoclonalantibody.Insomeembodiments, 

theantibodyorantigenbindingfragmentisahumanantibodyamurineantibodyahumanizedantibodyor 

achimericantibody.Insomecmbodimcntsantibodyorantigcnbindingfragmentthatbindsspecificallyto 

PD-L1comprisesananti-PD-L1heavychainpolypeptideandananti-PD-L1lightchainpolypeptide.  

101101InsomeembodimentsthePD-LibindingdomainisderivedfromBMS-936559.Insome 

embodimentsthePD-LibindingdomainisdcrivcdfromatezolizumabdurvalumabandavclumabCK

301,CS-lOO1,SHR-1316,CBT-502,envafolimaborBGB-A333.Insomeembodimentstheanti-PD-Li 

heavychainpolypeptidecomprisesananti-PD-Liheavychainvariabledomain.Insomeembodimentsthe 

anti-PD-L1heavychainvariabledomaincomprisesanIgOframcworkanIgAframeworkan1gB 

frameworkoran1gMframework.Insomeembodimentstheanti-PD-Liheavychainvariabledomain 

comprisesavariabledomainofanIgGi,1g02,1g03,orIgG4heavychain.Insomeembodimentstheanti

PD-L1lightchainpolypeptidecomprisesananti-PD-L1lightchainvariabledomain.Insomeembodiments, 

theanti-PD-LilightchainvariabledomaincomprisesanIgOframeworkanIgAframeworkan1gB 

frameworkoran1gMframework.Insomeembodimentstheanti-PD-Lilightchainvariabledomain 

comprisesavariabledomainofanIgGi,1g02,1g03,or1g04lightchain.  

101111InsomeembodimentsthePD-LibindingdomaincomprisesasingledomainantibodyaFabora 

Fab'.InsomeembodimcntsthePD-LibindingdomaincomprisestheFabortheFall.Insomc 

embodimentsthePD-LibindingdomaincomprisestheFabortheFall.InsomeembodimentsthePD-Li 

bindingdomainthatcomprisestheFabortheFab'comprisesaFabheavychainpolypeptidecomprisinga 

FabheavychainvariabledomainandaFablightchainpolypeptidecomprisingaFablightchainvariable 

polypeptidecomprisingtheFabheavychainvariabledomainInsomeembodimentstheanti-PD-Lilight 

chainpolypeptidccompriscstheFablightchainpolypeptidecomprisingtheFablightchainvariabledomain.  

InsomeembodimentsthePD-Libindingdomaincompnsesthesinglechainvariablefragment.Insome 

embodimentsthePD-Libindingdomainthatcomprisesthesinglechainvariablefragmentcomprisesa 

scFvheavychainvariabledomainandascFvlightchainvariabledomain.Insomeembodimentstheanti

PD-L1heavychainpolypepticlecomprisesthescFvheavychainvariabledomain.Insomeembodiments, 

theanti-PD-LilightchainpolypeptidecompnsesthescFvlightchainvariabledomain.  

101121Insomcembodimentsthcanti-PD-Liheavychainpolypcptidccomprisescomplcmcntarity 

determiningregion(CDRs):HC-CDRiHC-CDR2,andHC-CDR3whereintheHC-CDRitheHC-CDR2 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDRi:SEQIDNO:i0HC

CDR2:SEQIDNO:1UHC-CDR3:SEQIDNO:12,andwhereinsaidCDRScomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidHC-CDRi, HC-CDR2,orHC-CDR3. Insomeembodimentstheanti

PD-Liheavychainpolypeptidecomprisescomplementaritydetcrminingrcgion(CDRs):HC-CDR1,HC
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CDR2,andHC-CDR3,whereintheHC-CDRitheHC-CDR2,andtheHC-CDR3oftheanti-PD-Liheavy 

chainpolypeptidecomprises:HC-CDR1:SEQIDNO:iG'HC-CDR2:SEQIDNO:11HC-CDR3:SEQID 

NO:12.  

101131Insomeembodimentstheanti-PD-Lilightchainpolypeptidecomprisescomplementarity 

determiningregions(CDRs):LC-CDR1,LC-CDR2,andLC-CDR3,whereintheLC-CDR1,theLC-CDR2 
andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptide 9 

compnse:LC-CDR1:SEQIDNO:13;LC

CDR2:SEQIDNO:itandLC-CDR3:SEQIDNO:15,andwhereintheCDRScomprisefrom0-2amino 

acidmodificationsinatleastoneofsaidLC-CDR1, LC-CDR2,or . Insomeembodimentsthe 

anti-PD-L1lightchainpolypeptidecomprisescomplementaritydeterminingregions(CDRs):LC-CDR1 

LC-CDR2,andLC-CDR3whereintheLC-CDR1,theLC-CDR2andtheLC-CDR3oftheanti-PD-Lilight 

chainpolypeptidecomprise:LC-CDRi:SEQIDNO:13LC-CDR2:SEQIDNO:14andLC-CDR3:SEQ 

IDNO:15.  

101141Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDRiHC-CDR2,andHC-CDR3whereintheHC-CDRitheHC-CDR2 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDRi:SEQIDNO:i0HC

CDR2:SEQIDNO:1UHC-CDR3:SEQIDNO:12,andwhereinsaidCDRScomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidHC-CDRi, HC-CDR2,orHC-CDR39 andtheanti-PD-L1lightchain 

polypeptidecomprisescomplementaritydeterminingregions(CDRs):LC-CDRiLC-CDR2,andLC

CDR3,whereintheLC-CDRitheLC-CDR2,andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptide 

comprise:LC-CDRi:SEQIDNO:13; 9 SEQIDNO:itandLC-CDR3:SEQIDNO:15,and 

whereintheCDRs compnsefrom0-2aminoacidmodificationsinatleastoneofsaidLC-CDRi, LC-CDR2 

orLC-CDR3.  

101151Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDRi:SEQIDNO:i0HC

CDR2:SEQIDNO:11HC-CDR3:SEQIDNO:12andtheanti-PD-L1lightchainpolypeptidecomprises 

complementaritydeterminingregions(CDRs):LC-CDRiLC-CDR2,andLC-CDR3whereintheLC

CDR1,theLC-CDR2andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptidecomprise:LC-CDRi~0 

SEQIDNO:13'LC-CDR2:SEQIDNO:iiand 4 SEQIDNO:15.  

101161Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDRiHC-CDR2,andHC-CDR3whereintheHC-CDRitheHC-CDR2 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDRi:SEQIDNO:2{HC

CDR2:SEQIDNO:25HC-CDR3:SEQIDNO:26,andwhereinsaidCDRScomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidHC-CDRi, HC-CDR2,or . Insomeembodimentstheanti

PD-Liheavychainpolypeptidecomprisescomplementaritydeterminingregion(CDRs):HC-CDRiHC

CDR2,andHC-CDR3,whereintheHC-CDRitheHC-CDR2,andtheHC-CDR3oftheanti-PD-Liheavy 
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chainpolypeptidecomprises:HC-CDR1:SEQIDNO:24HC-CDR2:SEQIDNO:25HC-CDR3:SEQID 

NO:26.  

101171Insomcembodimentstheanti-PD-Lilightchainpolypeptidecomprisescomplementarity 

determiningregions(CDRs):LC-CDR1,LC-CDR2,andLC-CDR3,whereintheLC-CDR1,theLC-CDR2 
andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptide 9 

compnse:LC-CDR1:SEQIDNO:33;LC

CDR2:SEQIDNO:31andLC-CDR3:SEQIDNO:35,andwhereintheCDRScomprisefrom0-2amino 

acidmodificationsinatleastoneofsaidLC-CDR1, LC-CDR2,or . Insomeembodimentsthe 

anti-PD-L1lightchainpolypeptidecomprisescomplementaritydeterminingregions(CDRs):LC-CDR1 

LC-CDR2,andLC-CDR3whereintheLC-CDR1,theLC-CDR2andtheLC-CDR3oftheanti-PD-Lilight 

chainpolypeptidecomprise:LC-CDRi:SEQIDNO:33LC-CDR2:SEQIDNO:34andLC-CDR3:SEQ 

IDNO:35.  

101181Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDRiHC-CDR2,andHC-CDR3whereintheHC-CDRitheHC-CDR2 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDRi:SEQIDNO:24HC

CDR2:SEQIDNO:25HC-CDR3:SEQIDNO:26,andwhereinsaidCDRScomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidHC-CDRi, HC-CDR2,orHC-CDR30 andtheanti-PD-L1lightchain 

polypeptidecomprisescomplementaritydeterminingregions(CDRs):LC-CDRiLC-CDR2,andLC

CDR3,whereintheLC-CDRitheLC-CDR2,andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptide 

comprise:LC-CDRi:SEQIDNO:33; 4 SEQIDNO:31andLC-CDR3:SEQIDNO:35,and 

whereintheCDRs compnsefrom0-2aminoacidmodificationsinatleastoneofsaidLC-CDRi, LC-CDR2 

orLC-CDR3.  

101191Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDRiHC-CDR2,andHC-CDR3whereintheHC-CDRitheHC-CDR2 

CDR2:SEQIDNO:25HC-CDR3:SEQIDNO:26andtheanti-PD-L1lightchainpolypeptidecomprises 

complementaritydeterminingregions(CDRs):LC-CDRiLC-CDR2,andLC-CDR3whereintheLC

CDR1,theLC-CDR2andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptidecomprise:LC-CDRi* 
9 

SEQIDNO:33LC-CDR2:SEQIDNO:31and 9 SEQIDNO:35.  

101201Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDRiHC-CDR2,andHC-CDR3whereintheHC-CDRitheHC-CDR2 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDRi:SEQIDNO:2THC

CDR2:SEQIDNO:2&HC-CDR3:SEQIDNO:29,andwhereinsaidCDRscomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidHC-CDRi, HC-CDR2,or . Insomeembodimentstheanti

PD-Liheavychainpolypeptidecomprisescomplementaritydeterminingregion(CDRs):HC-CDRiHC

CDR2,andHC-CDR3,whereintheHC-CDRitheHC-CDR2,andtheHC-CDR3oftheanti-PD-Liheavy 

chainpolypeptidecomprises:HC-CDRi:SEQIDNO:2THC-CDR2:SEQIDNO:2&HC-CDR3:SEQID 

NO:29.  
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andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDRi:SEQIDNO:24HC-
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101211Insomeembodimentstheanti-PD-Lilightchainpolypeptidecomprisescomplementarity 

determiningregions(CDRs):LC-CDR1,LC-CDR2,andLC-CDR3,whereintheLC-CDR1,theLC-CDR2 

andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptidecompnse:LC-CDR1:SEQIDNO:36;LC

CDR2:SEQIDNO:37andLC-CDR3:SEQIDNO:38,andwhereintheCDRScomprisefrom0-2amino 

acidmodificationsinatleastoneofsaidLC-CDRl, LC-CDR2,or . Insomeembodimentsthe 

anti-PD-L1lightchainpolypeptidecomprisescomplementaritydeterminingregions(CDRs):LC-CDR1 

LC-CDR2,andLC-CDR3whereintheLC-CDR1,theLC-CDR2andtheLC-CDR3oftheanti-PD-Lilight 

chainpolypeptidecomprise:LC-CDR1:SEQIDNO:3&LC-CDR2:SEQIDNO:3TandLC-CDR3:SEQ 

IDNO:38.  

101221Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDR1,HC-CDR2,andHC-CDR3whereintheHC-CDR1,theHC-CDR2 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDR1:SEQIDNO:2THC

CDR2:SEQIDNO:2&HC-CDR3:SEQIDNO:29,andwhereinsaidCDRScomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidHC-CDR1, HC-CDR2,orHC-CDR3andtheanti-PD-L1lightchain 

polypeptidecomprisescomplementaritydeterminingregions(CDRs):LC-CDR1,LC-CDR2,andLC

CDR3,whereintheLC-CDR1,theLC-CDR2,andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptide 

comprise:LC-CDRi:SEQIDNO:36; 4 SEQIDNO:37andLC-CDR3:SEQIDNO:38,and 

whereintheCDRs 9 

compnsefrom0-2aminoacidmodificationsinatleastoneofsaidLC-CDRi, LC-CDR2 
orLC-CDR3.  

101231Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDRiHC-CDR2,andHC-CDR3whereintheHC-CDRitheHC-CDR2 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDRi:SEQIDNO:2THC

CDR2:SEQIDNO:28HC-CDR3:SEQIDNO:29andtheanti-PD-L1lightchainpolypeptidecomprises 

CDRitheLC-CDR2andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptidecomprise:LC-CDRi*9 

SEQIDNO:36LC-CDR2:SEQIDNO:3Tand 9 SEQIDNO:38.  

101241Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDRiHC-CDR2,andHC-CDR3whereintheHC-CDRitheHC-CDR2 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDRi:SEQIDNO:30HC

CDR2:SEQIDNO:31HC-CDR3:SEQIDNO:32,andwhereinsaidCDRScomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidHC-CDRi, HC-CDR2,or . Insomeembodimentstheanti

PD-Liheavychainpolypeptidecomprisescomplementaritydeterminingregion(CDRs):HC-CDRiHC

CDR2,andHC-CDR3,whereintheHC-CDRitheHC-CDR2,andtheHC-CDR3oftheanti-PD-Liheavy 

chainpolypeptidecomprises:HC-CDRi:SEQIDNO:30HC-CDR2:SEQIDNO:3iHC-CDR3:SEQID 

NO:32.  

101251Insomeembodimentstheanti-PD-Lilightchainpolypeptidecomprisescomplementarity 

determiningregions(CDRs):LC-CDRiLC-CDR2,andLC-CDR3,whereintheLC-CDRitheLC-CDR2 

36 

complementaritydeterminingregions(CDRs):LC-CDRiLC-CDR2,andLC-CDR3whereintheLC-
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andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptide 9 

compnsc:LC-CDR1:SEQIDNO:39;LC

CDR2:SEQIDNO:40andLC-CDR3:SEQIDNO:41,andwhereintheCDRScomprisefrom0-2amino 

acidmodificationsinaticastoneofsaidLC-CDR1, LC-CDR2,orLC-CDR3. Insomeembodimentsthe 

anti-PD-L1lightchainpolypeptidecomprisescomplementaritydeterminingregions(CDRs):LC-CDR1 

LC-CDR2,andLC-CDR3whereintheLC-CDR1,theLC-CDR2andtheLC-CDR3oftheanti-PD-Lilight 

chainpolypcptidccomprisc:LC-CDR1:SEQIDNO:39LC-CDR2:SEQIDNO:40andLC-CDR3:SEQ 

IDNO:41.  

101261Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

dcterminingregion(CDRs):HC-CDR1,HC-CDR2,andHC-CDR3whcrcinIlicHC-CDR1,theHC-CDR2 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDR1:SEQIDNO:30HC

CDR2:SEQIDNO:31HC-CDR3:SEQIDNO:32,andwhereinsaidCDRScomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidHC-CDR1, HC-CDR2,orHC-CDR3andtheanti-PD-L1lightchain 

polypeptidecomprisescomplementaritydeterminingregions(CDRs):LC-CDR1,LC-CDR2,andLC

CDR3,whereintheLC-CDR1,theLC-CDR2,andtheLC-CDR3ofthcanti-PD-Lilightchainpolypeptide 

comprise:LC-CDR1:SEQIDNO:39;LC-CDR2SEQIDNO:40andLC-CDR3:SEQIDNO:41,and 

whereintheCDRscompnsefrom0-2aminoacidmodificationsinatleastoneofsaidLC-CDR1, LC-CDR2 

orLC-CDR3.  

101271Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDR1,HC-CDR2,andHC-CDR3whereintheHC-CDR1,theHC-CDR2 

andIlicHC-CDR3ofilicanti-PD-Liheavychainpolypcptidecomprises:HC-CDR1:SEQIDNO:30HC

CDR2:SEQIDNO:31HC-CDR3:SEQIDNO:32andtheanti-PD-L1lightchainpolypeptidecomprises 

complementaritydeterminingregions(CDRs):LC-CDR1,LC-CDR2,andLC-CDR3whereintheLC

CDR1,theLC-CDR2andthcLC-CDR3oftheanti-PD-Lilightchainpolypcptidecomprise:LC-CDR1* 
9 

Table4.anti-PD-Liheavychainpolypeptidecomplementaritydeterminingregions(CDRJsas 
determinedbyIMGT definition. ______________________________________ 

Construct AminoAcidSequence(NtoQ SEQID 
Description __________________________________ 0 

anti-PD-LiFab1: GDTFSTYA 10 
HC: CDR1 _____________________________ 
anti-PD-LiFab1: JJPJFGKA 11 
HC: CDR2 _____________________________ 
anti-PD-LiFab1: ARKFHFVSGSPFGMDV 12 
HC: CDR3 _____________________________ 
anti-PD-LiFab2: GFTFSDSW 24 
HC: CDR1 _____________________________ 
anti-PD-LiFab2: ISPYGOST 25 
HC: CDR2 _____________________________ 
anti-PD-LiFab2: ARRHWPGGFDY 26 
HC: CDR3 _____________________________ 
anti-PD-LiFab3: GFTFSSYI 27 
HC: CDR1 _____________________________ 
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SEQIDNO:39LC-CDR2:SEQIDNO:40and 4 SEQIDNO:41.
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anti-PD-LiFab3: LYPSOGIT 28 
HC: CDR2 _____________________________ 

anti-PD-LiFab3: ARIKLGTVTTVDY 29 
HC: CDR3 _____________________________ 

anti-PD-LiFab4: GFTFSRYW 30 
HC: CDR1 _____________________________ 

anti-PD-LiFab4: JKQDGSEK 31 
HC: CDR2 _____________________________ 

anti-PD-LiFab4: AREGGWFGELAFDY 32 
HC: CDR3 _____________________________ 

Table5.anti-PD-Lilightchainpolypeptidecomplementaritydeterminingregions(CDRJsas 
determinedbyIMGTdefinition.  

Construct AminoAcidSequence(NtoC) SEQID 
Descri tion 0 

p ___________________________________________ 
anti-PD-LiFab1: QSVSSY 13 
LC: CDR1 _______________________________ 

anti-PD-LiFab1: DA 14 
LC: CDL? _________ 
anti-PD-LiFab1: QQRSNWPT 15 
LC: CDR3 ________________________________ 

anti-PD-LiFab2: QDVSTA 33 
LC: CDR1 _______________________________ 

anti-PD-LiFab2: SA 34 
LC: CDL? _________ 
anti-PD-LiFab2: QQYLYHPAT 35 
LC: CDR3 ________________________________ 

anti-PD-LiFab3: SSDVGGYNY 36 
LC: CDR1 _______________________________ 

anti-PD-LiFab3: DV 37 
LC: CDR2 ________________________________ 

anti-PD-LiFab3: FGTGTKVTVLGQP 38 
LC: CDR3 ________________________________ 

LC: CDR1 _______________________________ 

anti-PD-LiFab4: DA 40 
LC: CDL? _________ 
anti-PD-LiFab4: QQYGSLPWT 41 
LC: CDR3 ________________________________ 

101281InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathas 

atleast700osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:17.Insome 
0 

cmbodimcntsIlicFabheavychainpolypcptidccompriscsanaminoacidscqucncethathasaticast80 
sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:17.InsomeembodimentstheFab 

heavychainpolypeptidocomprisesanaminoacidsequencethathasatleast850~sequenceidentitytothe 

ammoacidsequenceaccordingtoSEQIDNO:17.InsomeembodimentstheFabheavychainpolypeptide 

comprisesanaminoacidsequencethathasatleast900osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:17.InsomeembodimentstheFabheavychainpolypeptidecomprisesanamino 

acidsequencethathasatleast950oscqucnccidcntitytothcaminoacidscqucnccaccordingtoSEQIDNO: 
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anti-PD-LiFab4: QRVSSSY 39



WO2022/094299 PCT/IJS20211057384 

17.InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasat 

least960 sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:17. Income 

0 

embodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast97 
sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:17.InsomeembodimentstheFab 

heavychainpolypeptidecomprisesanaminoacidsequencethathasatleast980osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:17.InsomeembodimentstheFabheavychainpolypeptide 

comprisesanaminoacidsequencetathasatleast990osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:17.InsomeembodimentstheFabheavychainpolypeptidecomprisesanamino 

acidsequenceaccordingtoSEQIDNO:17.  

101291InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequenceofat 

least175consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentstheFabheavychain 

polypeptidecomprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQID 

NO:17.InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequenceofat 

least200consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentstheFabheavychain 

polypeptidecomprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQID 

NO:17. InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequenceofat 

least215consecutiveaminoacidresiduesofSEQIDNO:17. InsomeembodimentstheFabheavychain 

polypeptidecomprisesanaminoacidsequenceofatleast220consecutiveaminoacidresiduesofSEQID 

NO:17.  

101301InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequenceofat 

least175consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast8000sequenceidentitytothe 

atleast175consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentstheFabheavychain 

polypeptidecomprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQID 

IDNO:17. InsomeembodimentstheFabheavychainpolypeptidecompnsesanaminoacidsequenceofat 

least200consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast8000sequenceidentitytothe 

atleast200consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentstheFabheavychain 

polypeptidecomprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQID 

NO:17,andhasatleast800~sequenceidentitytotheatleast210consecutiveaminoacidresiduesofSEQ 

IDNO:17.InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequenceof 

atleast215consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast800osequenceidentityto 

theatleast215consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentstheFabheavy 

chainpolypeptidecomprisesanaminoacidsequenceofatleast220consecutiveaminoacidresiduesofSEQ 

IDNO:17,andhasatleast800~sequenceidentitytotheatleast220consecutiveaminoacidresiduesof 

SEQIDNO:17.  

101311InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequenceofat 

least175consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast9000sequenceidentitytothe 
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atleast175consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentstheFabheavychain 

polypoptidecomprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQID 

NO:17,andhasatleast900~sequenceidentitytotheatleast190consecutiveaminoacidrcsiducsofSEQ 
IDNO:17. InsomeembodimentstheFabheavychainpolypeptide 0 

compnsesanaminoacidsequenceofat 

least200consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast900osequenceidentitytothe 

atleast200consecutiveaminoacidrcsiducsofSEQIDNO:17.InsomeembodimentstheFabheavychain 

polypeptidecomprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQID 

NO:17,andhasatleast900~sequenceidentitytotheatleast210consecutiveaminoacidresiduesofSEQ 

IDNO:17.InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequeriecof 

atleast215consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast900osequenceidentityto 

theatleast215consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentstheFabheavy 

chainpolypeptidccompriscsanaminoacidscquenceofaticast220consecutiveaminoacidresiducsofSEQ 

IDNO:17,andhasatleast900osequenceidentitytotheatleast220consecutiveaminoacidresiduesof 

SEQIDNO:17.  

101321InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequenceofat 

least175consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast950osequenceidentitytothe 

atleast175consecutiveaminoacidrcsiduesofSEQIDNO:17.InsomeembodimentstheFabheavychain 

polypeptidecomprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQID 

NO:17,andhasatleast950~sequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQ 

IDNO:17. InsomeembodimentstheFabheavychainpolypeptidecompnsesanaminoacidsequeriecofat 

least200consecutiveaminoacidresiduesofSEQIDNO:17,aridhasatleast950osequenceidentitytothe 

atleast200consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentstheFabheavychain 

polypeptidccomprisesanaminoacidsequenceofatleast210consecutivcaminoacidresiducsofSEQID 

IDNO:17.InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequenceof 

atleast215consecutiveaminoacidresiducsofSEQIDNO:17,andhasatleast950osequenceidentityto 

theatleast215consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentstheFabheavy 

chainpolypeptidecomprisesanaminoacidsequenceofatleast220consecutiveaminoacidresiduesofSEQ 

IDNO:17,andhasatlcast950~scqucnceidentitytotheatleast220consccutiveaminoacidrcsiduesof 

SEQIDNO:17.  

101331InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequenceofat 

least175consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast990osequenceidentitytothe 

atleast175consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentstheFabheavychain 

polypeptidccomprisesanaminoacidsequenceofatleast190consecutivcaminoacidresiducsofSEQID 

NO:17,andhasatleast990osequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQ 

IDNO:17. InsomeembodimentstheFabheavychainpolypeptidecompnsesanaminoacidsequenceofat 

least200consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast990osequenceidentitytothe 
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atleast200consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentstheFabheavychain 

polypoptidecomprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQID 

NO:17,andhasatleast990~sequenceidentitytotheatleast210consecutiveaminoacidrcsiducsofSEQ 

IDNO:17.InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequenceof 

atleast215consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast990osequenceidentityto 

theaticast215consecutiveaminoacidrcsiducsofSEQIDNO:17.InsomeembodimentsthcFabheavy 

chainpolypeptidecomprisesanaminoacidsequenceofatleast220consecutiveaminoacidresiduesofSEQ 

IDNO:17,andhasatleast990~sequenceidentitytotheatleast220consecutiveaminoacidresiduesof 

SEQIDNO:17.  

101341InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequencethathasat 

least700osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:16.Insome 

embodimcntstheFablightchainpolypeptidecomprisesanaminoacidsequenccthathasatleast800 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:16.InsomeembodimentstheFab 

lightchainpolypeptidecomprisesanaminoacidsequencethathasatleast850osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:16.InsomeembodimentstheFablightchainpolypeptide 

comprisesanaminoacidsequencetathasatleast900osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:16.InsomeembodimcntstheFablightchainpolypeptidecomprisesanamino 

acidsequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

16.InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequencethathasat 

least960osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:16.Insome 

embodimentstheFablightchainpolypeptidecomprisesanaminoacidsequencethathasatleast970 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:16.InsomeembodimentstheFab 

lightchainpolypcptidecomprisesanaminoacidsequencethathasatleast980osequenccidentitytothe 

comprisesanaminoacidsequencetathasatleast990osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:16.InsomecmbodimentsthcFablightchainpolypeptidecomprisesanamino 

acidsequenceaccordingtoSEQIDNO:16.  

101351InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast 

175consecutivcaminoacidresiduesofSEQIDNO:16.InsomcembodimentstheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQID 

NO:16. InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofat 

least200consecutivcaminoacidresiduesofSEQIDNO:16.InsomeembodimcntstheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQID 

NO:16. InsomecmbodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenccofat 

least210consecutiveaminoacidresiduesofSEQIDNO:16.  

101361InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast 

175consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast800osequenccidentitytotheat 
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least175consecutiveaminoacidresiduesofSEQIDNO:16.InsomeembodimentstheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQID 

NO:16,andhasatleast800~sequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQ 

IDNO:16. InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofat 

least200consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast8000sequenceidentitytothe 

atleast200consecutiveaminoacidresiduesofSEQIDNO:16.InsomeembodimentstheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQID 

NO:16,andhasatleast800~sequenceidentitytotheatleast205consecutiveaminoacidresiduesofSEQ 

IDNO:16. InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofat 

least210consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast8000sequenceidentitytothe 

atleast210consecutiveaminoacidresiduesofSEQIDNO:16.  

101371InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast 

175consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast900osequenceidentitytotheat 

least175consecutiveaminoacidresiduesofSEQIDNO:16.InsomeembodimentstheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQID 

NO:16,andhasatleast900osequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQ 

IDNO:16. InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofat 

least200consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast900osequenceidentitytothe 

atleast200consecutiveaminoacidresiduesofSEQIDNO:16.InsomeembodimentstheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQID 

NO:16,andhasatleast900osequenceidentitytotheatleast205consecutiveaminoacidresiduesofSEQ 

IDNO:16. InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofat 

least210consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast9000sequenceidentitytothe 

101381InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast 

175consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast9500sequenceidentitytotheat 

least175consecutiveaminoacidresiduesofSEQIDNO:16.InsomeembodimentstheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQID 

NO:16,andhasatleast950~sequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQ 

IDNO:16. InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofat 

least200consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast950osequenceidentitytothe 

atleast200consecutiveaminoacidresiduesofSEQIDNO:16.InsomeembodimentstheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQID 

NO:16,andhasatleast950~sequenceidentitytotheatleast205consecutiveaminoacidresiduesofSEQ 

IDNO:16. InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofat 

least210consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast950osequenceidentitytothe 

atleast210consecutiveaminoacidresiduesofSEQIDNO:16.  
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101391InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast 

175consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast990osequenceidentitytotheat 

least175consecutiveaminoacidresiduesofSEQIDNO:16.InsomeembodimentstheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQID 

NO:16,andhasatleast990osequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQ 

IDNO:16. InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofat 

least200consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast990osequenceidentitytothe 

atleast200consecutiveaminoacidresiduesofSEQIDNO:16.InsomeembodimentstheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQID 

NO:16,andhasatleast990osequenceidentitytotheatleast205consecutiveaminoacidresiduesofSEQ 

IDNO:16. InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofat 

least210consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast9900sequenceidentitytothe 

atleast210consecutiveaminoacidresiduesofSEQIDNO:16.  

101401InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathas 

atleast7000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:iTandtheFablight 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast700osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:16.InsomeembodimentstheFabheavychainpolypeptide 

comprisesanaminoacidsequencetathasatleast800osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:17andtheFablightchainpolypeptidecomprisesanaminoacidsequencethat 

hasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:16. Income 

0 

embodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast85 
sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:17;andtheFablightchain 

polypeptidecomprisesanaminoacidsequencethathasatleast850osequenceidentitytotheaminoacid 

anaminoacidsequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:17;andtheFablightchainpolypeptidecompnsesanaminoacidsequencethathasatleast9000 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:16.InsomeembodimentstheFab 

0 

heavychainpolypeptidecomprisesanaminoacidsequencethathasatleast95osequenceidentitytothe 
aminoacidsequenceaccordingtoSEQIDNO:iTandtheFablightchainpolypeptidecomprisesanamino 

acidsequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

16.InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasat 

least9600sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:17;andtheFablight 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast960osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:16.InsomeembodimentstheFabheavychainpolypeptide 

comprisesanaminoacidsequencethathasatleast970osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:17andtheFablightchainpolypeptidecomprisesanaminoacidsequencethat 

hasatleast970osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:16. Income 
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embodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast9800 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:17;andtheFablightchain 

polypeptidecomprisesanaminoacidsequencethathasatleast9~Oosequenceidcntitytothcaminoacid 

sequenceaccordingtoSEQIDNO:16.InsomeembodimentstheFabheavychainpolypeptidecomprises 

anaminoacidsequencethathasatleast990osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:17;andtheFablightchainpolypeptide 9 0 

compnscsanaminoacidsequencethathasaticast99o 
sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:16.  

101411InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathas 

atleast700oscquenccidcntitytothcaminoacidscqucnceaccordingtoSEQIDNO:43Insome 

0 

embodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast80 
sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:43. InsomeembodimentstheFab 

0 

hcavychainpolypcptidecomprisesanaminoacidsequencethathasatleast85oscquenceidcntitytothc 
aminoacidsequenceaccordingtoSEQIDNO:43. InsomeembodimentstheFabheavychainpolypeptide 

comprisesanaminoacidsequencetathasatleast900osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:43. InsomeembodimentstheFabheavychainpolypeptidecomprisesanamino 

acidsequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

434 InsomecmbodimentstheFabhcavychainpolypeptidecomprisesanaminoacidsequencethathasat 

least960osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:43. Income 

embodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast9700 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:43. InsomeembodimentstheFab 

heavychainpolypeptidecomprisesanaminoacidsequencethathasatleast980osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:43. InsomeembodimentstheFabheavychainpolypeptide 

comprisesanaminoacidsequencetathasatleast990osequenceidcntitytotheaminoacidscqucncc 

acidsequenceaccordingtoSEQIDNO:43.  

101421InsomcembodimentsthcFabheavychainpolypeptidccompriscsanaminoacidscqucnccofat 

least175consecutiveaminoacidresiduesofSEQIDNO:43,andhasatleast950osequenceidentitytothe 

atleast175consecutiveaminoacidresiduesofSEQIDNO:43. InsomeembodimentstheFabheavychain 

polypeptidccomprisesanaminoacidsequenceofatleast190consecutivcaminoacidresiclucsofSEQID 

NO:43,andhasatleast950osequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQ 

IDNO:43. InsomeembodimentstheFabheavychainpolypeptidecompnsesanaminoacidsequenceofat 

icast200consecutiveaminoacidresiduesofSEQIDNO:43,andhasatleast950osequenceidentitytothe 

atleast200consecutiveaminoacidresiduesofSEQIDNO:43. InsomeembodimentstheFabheavychain 

polypeptidccomprisesanaminoacidsequenceofatleast210consecutivcaminoacidresiclucsofSEQID 

NO:43,andhasatleast950osequenceidentitytotheatleast210consecutiveaminoacidresiduesofSEQ 

IDNO:43. InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequenceof 

atleast215consecutiveaminoacidresiduesofSEQIDNO:43,andhasatleast950osequenceidentityto 

44 
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theatleast215consecutiveaminoacidresiduesofSEQIDNO:43. InsomeembodimentstheFabheavy 

chainpolypeptidecomprisesanaminoacidsequenceofatleast220consecutiveaminoacidresiduesofSEQ 

IDNO:43andhasatleast950 sequenceidentitytotheatleast220consecutiveaminoacidresiduesof 

SEQIDNO:43.  

101431InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequencethathasat 

least7000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:42.Insome 

embodimentstheFablightchainpolypeptidecomprisesanaminoacidsequencethathasatleast8000 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:42.InsomeembodimentstheFab 

lightchainpolypeptidecomprisesanaminoacidsequencethathasatleast850osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:42.InsomeembodimentstheFablightchainpolypeptide 

comprisesanaminoacidsequencetathasatleast900osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:42.InsomeembodimentstheFablightchainpolypeptidecomprisesanamino 

acidsequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

42.InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequencethathasat 

least9600sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:42.Insome 

embodimentstheFablightchainpolypeptidecomprisesanaminoacidsequencetathasatleast9700 

sequenceidentitytoteaminoacidsequenceaccordingtoSEQIDNO:42.InsomeembodimentstheFab 

lightchainpolypeptidecomprisesanaminoacidsequencethathasatleast980osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:42.InsomeembodimentstheFablightchainpolypeptide 

comprisesanaminoacidsequencetathasatleast990osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:42.InsomeembodimentstheFablightchainpolypeptidecomprisesanamino 

acidsequenceaccordingtoSEQIDNO:42.  

101441InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast 

least175consecutiveaminoacidresiduesofSEQIDNO:42.InsomeembodimentstheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQID 

NO:42,andhasatleast950osequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQ 

IDNO:42.InsomeembodimentsteFablightchainpolypeptidecomprisesanaminoacidsequenceofat 

least200consecutiveaminoacidresiduesofSEQIDNO:42,andhasatleast9500sequenceidentitytothe 

atleast200consecutiveaminoacidresiduesofSEQIDNO:42.InsomeembodimentstheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQID 

NO:42,andhasatleast950~sequenceidentitytotheatleast205consecutiveaminoacidresiduesofSEQ 

IDNO:42.InsomeembodimentsteFablightchainpolypeptidecomprisesanaminoacidsequenceofat 

least210consecutiveaminoacidresiduesofSEQIDNO:42,andhasatleast9500sequenceidentitytothe 

atleast210consecutiveaminoacidresiduesofSEQIDNO:42.  

101451InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathas 

atleast7000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:43andtheFablight 

45 
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chainpolypeptidecomprisesanaminoacidsequencethathasatleast700osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:42.InsomeembodimentstheFabheavychainpolypeptide 

comprisesanaminoacidsequencethathasatleast800osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:43andtheFablightchainpolypeptidecomprisesanaminoacidsequencethat 

hasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:42.Insome 

0 

embodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast85 
sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:43;andtheFablightchain 

polypeptidecomprisesanaminoacidsequencethathasatleast850osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:42.InsomeembodimentstheFabheavychainpolypeptidecomprises 

anaminoacidsequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:43andtheFablightchainpolypeptide 9 0 

compnsesanaminoacidsequencethathasatleast90o 
sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:42.InsomeembodimentstheFab 

heavychainpolypeptidecomprisesanaminoacidsequencethathasatleast950osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:43andtheFablightchainpolypeptidecomprisesanamino 

acidsequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

42.InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasat 

least9600sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:43;andtheFablight 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast960osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:42.InsomeembodimentstheFabheavychainpolypeptide 

comprisesanaminoacidsequencethathasatleast970osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:43andtheFablightchainpolypeptidecomprisesanaminoacidsequencethat 

hasatleast970osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:42.Insome 

0 

embodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast98 

polypeptidecomprisesanaminoacidsequencethathasatleast980osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:42.InsomeembodimentstheFabheavychainpolypeptidecomprises 

anaminoacidsequencethathasatleast990osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:43andtheFablightchainpolypeptide 9 0 

compnsesanaminoacidsequencethathasatleast99o 
sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:42.  

101461InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathas 

atleast700osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:45. Income 

0 

embodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast80 
sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:45. InsomeembodimentstheFab 

0 

heavychainpolypeptidecomprisesanaminoacidsequencethathasatleast85osequenceidentitytothe 
aminoacidsequenceaccordingtoSEQIDNO:45. InsomeembodimentstheFabheavychainpolypeptide 

comprisesanaminoacidsequencetathasatleast900osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:45. InsomeembodimentstheFabheavychainpolypeptidecomprisesanamino 
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acidsequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

454 InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasat 

least9600sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:45Insome 

0 

embodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast97 
sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:45. InsomeembodimentstheFab 

heavychainpolypeptidecomprisesanaminoacidsequencethathasatleast980~sequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:45. InsomeembodimentstheFabheavychainpolypeptide 

comprisesanaminoacidsequencetathasatleast990osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:45. InsomeembodimentstheFabheavychainpolypeptidecomprisesanamino 

acidsequenceaccordingtoSEQIDNO:45.  

101471InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequenceofat 

least175consecutiveaminoacidresiduesofSEQIDNO:45,andhasatleast9500sequenceidentitytothe 

atleast175consecutiveaminoacidresiduesofSEQIDNO:45. InsomeembodimentstheFabheavychain 

polypeptidecomprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQID 

NO:45,andhasatleast950osequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQ 

IDNO:45. InsomeembodimentstheFabheavychainpolypeptidecompnsesanaminoacidsequenceofat 

least200consecutiveaminoacidresiduesofSEQIDNO:45,andhasatleast9500sequenceidentitytothe 

atleast200consecutiveaminoacidresiduesofSEQIDNO:45. InsomeembodimentstheFabheavychain 

polypeptidecomprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQID 

NO:45,andhasatleast950~sequenceidentitytotheatleast210consecutiveaminoacidresiduesofSEQ 

IDNO:45. InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequenceof 

atleast215consecutiveaminoacidresiduesofSEQIDNO:45,andhasatleast9500sequenceidentityto 

theatleast215consecutiveaminoacidresiduesofSEQIDNO:45. InsomeembodimentstheFabheavy 

IDNO:45andhasatleast950 sequenceidentitytotheatleast220consecutiveaminoacidresiduesof 

SEQIDNO:45.  

101481InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequencethathasat 

least7000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:44.Insome 

embodimentstheFablightchainpolypeptidecomprisesanaminoacidsequencetathasatleast8000 

sequenceidentitytoteaminoacidsequenceaccordingtoSEQIDNO:44.InsomeembodimentstheFab 

lightchainpolypeptidecomprisesanaminoacidsequencethathasatleast850osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:44.InsomeembodimentstheFablightchainpolypeptide 

comprisesanaminoacidsequencetathasatleast900osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:44.InsomeembodimentstheFablightchainpolypeptidecomprisesanamino 

acidsequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

44,InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequencethathasat 

least9600sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:44.Insome 
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embodimentstheFablightchainpolypeptidecomprisesanaminoacidsequencethathasatleast970 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:44.InsomeembodimentstheFab 

lightchainpolypeptidecomprisesanaminoacidsequencethathasatleast9~Oosequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:44.InsomeembodimentstheFablightchainpolypeptide 

comprisesanaminoacidsequencetathasatleast990osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:44.InsomeembodimentstheFablightchainpolypeptidecomprisesanamino 

acidsequenceaccordingtoSEQIDNO:44.  

101491InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast 

175consecutiveaminoacidresiduesofSEQIDNO:44,andhasatleast9500sequenceidentitytotheat 

least175consecutiveaminoacidresiduesofSEQIDNO:44.InsomeembodimentstheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQID 

NO:44,andhasatleast950~sequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQ 

IDNO:44.InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofat 

least200consecutiveaminoacidresiduesofSEQIDNO:44,andhasatleast950osequenceidentitytothe 

atleast200consecutiveaminoacidresiduesofSEQIDNO:44.InsomeembodimentstheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQID 

NO:44,andhasatleast950~sequenceidentitytotheatleast205consecutiveaminoacidresiduesofSEQ 

IDNO:44.InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofat 

least210consecutiveaminoacidresiduesofSEQIDNO:44,andhasatleast950osequenceidentitytothe 

atleast210consecutiveaminoacidresiduesofSEQIDNO:44.  

101501InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathas 

atleast7000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:45andtheFablight 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast700osequenceidentitytotheamino 

comprisesanaminoacidsequencetathasatleast800osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:45andteFablightchainpolypeptidecomprisesanaminoacidsequencethat 

hasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:44.Insome 

0 

embodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast85 
sequenceidentitytoteaminoacidsequenceaccordingtoSEQIDNO:45;andtheFablightchain 

polypeptidecomprisesanaminoacidsequencethathasatleast850osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:44.InsomeembodimentsteFabheavychainpolypeptidecomprises 

anaminoacidsequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:45andtheFablightchainpolypeptide 9 0 

compnsesanaminoacidsequencetathasatleast90o 
sequenceidentitytoteaminoacidsequenceaccordingtoSEQIDNO:44.InsomeembodimentstheFab 

heavychainpolypeptidecomprisesanaminoacidsequencethathasatleast950osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:45andtheFablightchainpolypeptidecomprisesanamino 

acidsequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 
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44.InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasat 

least960 sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:45;andtheFablight 

chainpolypcptidccomprisesanaminoacidscqucnccthathasaticast960osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:44.InsomeembodimentstheFabheavychainpolypeptide 

comprisesanaminoacidsequencetathasatleast970osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:45andthcFablightchainpolypeptidecomprisesanaminoacidsequencethat 

hasatleast970osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:44.Insome 

embodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast9800 

scqucnccidcntitytothcaminoacidscqucnccaccordingtoSEQIDNO:45;andtheFablightchain 

polypeptidecomprisesanaminoacidsequencethathasatleast930osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:44.InsomeembodimentstheFabheavychainpolypeptidecomprises 

anaminoacidsequencethathasatleast990osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:45andtheFablightchainpolypeptide 9 0 

compnsesanaminoacidsequencethathasatleast990 
sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:44.  

101511InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathas 

atleast700osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:47.Insome 

0 

embodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast80 
sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:47.InsomeembodimentstheFab 

heavychainpolypeptidecomprisesanaminoacidsequencethathasatleast850~sequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:47.InsomeembodimentstheFabhcavychainpolypeptide 

comprisesanaminoacidsequencethathasatleast900osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:47.InsomeembodimentstheFabheavychainpolypeptidecomprisesanamino 

acidsequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

least960 sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:47.Insome 

0 

cmbodimentsthcFabheavychainpolypcptidccomprisesanaminoacidsequencethathasatleast97 
sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:47.InsomeembodimentstheFab 

heavychainpolypeptidecomprisesanaminoacidsequencethathasatleast980osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:47.InsomeembodimentstheFabheavychainpolypeptide 

comprisesanaminoacidsequencetathasatleast990osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:47.InsomeembodimentstheFabheavychainpolypeptidecomprisesanamino 

acidsequenceaccordingtoSEQIDNO:47.  

101521InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequenceofat 

least175consecutiveaminoacidresiduesofSEQIDNO:47,andhasatleast950osequenceidentitytothe 

atleast175consecutiveaminoacidresiduesofSEQIDNO:47.InsomeembodimentstheFabheavychain 

polypeptidecomprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQID 

NO:47,andhasatleast950~sequenceidentitytotheatleast190consecutiveaminoacidrcsiducsofSEQ 
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IDNO:47.InsomeembodimentstheFabheavychainpolypeptidecompnsesanaminoacidsequenceofat 

least200consecutiveaminoacidresiduesofSEQIDNO:47,andhasatleast950osequenceidentitytothe 

atleast200consecutiveaminoacidresiduesofSEQIDNO:47.InsomeembodimentstheFabheavychain 

polypeptidecomprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQID 

NO:47,andhasatleast950osequenceidentitytotheatleast210consecutiveaminoacidresiduesofSEQ 

IDNO:47.InsomeembodimentstheFablicavychainpolypcptidecomprisesanaminoacidsequenceof 

atleast215consecutiveaminoacidresiduesofSEQIDNO:47,andhasatleast950osequenceidentityto 

theatleast215consecutiveaminoacidresiduesofSEQIDNO:47.InsomeembodimentstheFabheavy 

chainpolypeptidecomprisesanaminoacidsequenceofatleast220consecutiveaminoacidresiduesofSEQ 

IDNO:47,andhasatleast950osequenceidentitytotheatleast220consecutiveaminoacidresiduesof 

SEQIDNO:47.  

101531InsomcembodimentsthcFablightchainpolypeptidecompriscsanaminoacidscquencethathasat 

least700osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:46.Insome 

embodimentstheFablightchainpolypeptidecomprisesanaminoacidsequencethathasatleast800 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:46.InsomeembodimentstheFab 

lightchainpolypeptidecomprisesanaminoacidsequencethathasatleast~5Oosequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:46.InsomcembodimentstheFablightchainpolypeptidc 

comprisesanaminoacidsequencetathasatleast900osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:46.InsomeembodimentstheFablightchainpolypeptidecomprisesanamino 

acidsequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

46.InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequencethathasat 

least960osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:46.Insome 

embodimcntstheFablightchainpolypeptidecomprisesanaminoacidsequenccthathasatleast970 

lightchainpolypeptidecomprisesanaminoacidsequencethathasatleast980osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:46.InsomeembodimentstheFablightchainpolypeptide 

comprisesanaminoacidsequencethathasatleast990osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:46.InsomeembodimentstheFablightchainpolypeptidecomprisesanamino 

acidsequenceaccordingtoSEQIDNO:46.  

101541InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast 

175consecutiveaminoacidresiduesofSEQIDNO:46,andhasatleast950osequenceidentitytotheat 

least175consecutiveaminoacidresiduesofSEQIDNO:46.InsomeembodimentstheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQID 

NO:46,andhasatlcast950~scqucnceidentitytothcatleast190consccutiveaminoacidresiduesofSEQ 

IDNO:46.InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofat 

least200consecutiveaminoacidresiduesofSEQIDNO:46,andhasatleast950osequenceidentitytothe 

atleast200consecutiveaminoacidresiduesofSEQIDNO:46.InsomeembodimentstheFablightchain 
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polypeptidecomprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQID 

NO:46,andhasatleast950~sequenceidentitytotheatleast205consecutiveaminoacidresiduesofSEQ 

IDNO:46.InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofat 

least210consecutiveaminoacidresiduesofSEQIDNO:46,andhasatleast9500sequenceidentitytothe 

atleast210consecutiveaminoacidresiduesofSEQIDNO:46.  

101551InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathas 

atleast700osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:4TandtheFablight 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast700osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:46.InsomeembodimentstheFabheavychainpolypeptide 

comprisesanaminoacidsequencethathasatleast800osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:47andtheFablightchainpolypeptidecomprisesanaminoacidsequencethat 

hasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:46.Insome 

embodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast8500 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:47;andtheFablightchain 

polypeptidecomprisesanaminoacidsequencethathasatleast350osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:46.InsomeembodimentstheFabheavychainpolypeptidecomprises 

anaminoacidsequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:47;andtheFablightchainpolypeptide 9compnsesanaminoacidsequencethathasatleast9000 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:46.InsomeembodimentstheFab 

0 

heavychainpolypeptidecomprisesanaminoacidsequencethathasatleast95osequenceidentitytothe 
aminoacidsequenceaccordingtoSEQIDNO:47andtheFablightchainpolypeptidecomprisesanamino 

acidsequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

46.InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasat 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast960osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:46.InsomeembodimentstheFabheavychainpolypeptide 

comprisesanaminoacidsequencethathasatleast970osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:47andtheFablightchainpolypeptidecomprisesanaminoacidsequencethat 

hasatleast970osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:46.Insome 

embodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast9800 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:47;andtheFablightchain 

polypeptidecomprisesanaminoacidsequencethathasatleast9~0osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:46.InsomeembodimentstheFabheavychainpolypeptidecomprises 

anaminoacidsequencethathasatleast990osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:47;andtheFablightchainpolypeptide 9compnsesanaminoacidsequencethathasatleast9900 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:46.  

51 

least960osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:47;andtheFablight



WO2022/094299 PCT/IJS20211057384 

Table6.anti-PD-LiFablightchainpolypeptideandFabheavychainpolypeptidesequences.CDR 
sequencesareunderlinedandweredeterminedusingIMGTdefinition 

ConstructDescription AminoAcidSequence SEQID 
_________________________________ (NtoCJ NO: 
anti-PD-LiFab1:LC EJVLTQSPATLSLSPGERATLSC 16 

RASOSVSSYLAWYQQKPGQA 
PRLLIYDASNRATGIPARFSOS 
GSGTDFTLTJSSLEPEDFAVYY 
CQQRSNWPTFGQGTKVEJKR 
TVAAPSVFIFPPSDEQLKSGTA 
SVVCLLNNFYPREAKVQWKV 
DNALQSGNSQESVTEQDSKDS 

TYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGE 

________________________________ C _________ 
anti-PD-LiFab1:HC QVQLVQSGAEVKKPGSSVKVS 17 

CKTSGDIFSTYAJSWVRQAPG 
QGLEWMGGIIPIFGKAHYAQ 
REQGRVTJTADESTSTAYMEL 
SSLRSEDTAVYFCARKFHFVS 
GSPFGMDVWGQGTTVTVSSA 
STKGPSVFPLAPSSKSTSGGTA 
ALGCLVKDYFPEPVTVSWNSO 
ALTSGVHTFPAVLQSSGLYSLS 

SVVTVPSSSLGTQTYJCNVNH 
___________________________I(PSNTKVDKKVEPKSC ________ 
anti-PD-LiFab2:LC DIQMTQSPSSLSASVGDRVTJT 42 

CRASQDVSTAVAWYQQKPGK 
APKLLIYSASFLYSGVPSRFSG 

SGSGTDFTLTJSSLQPEDFATY 
Y~QQYLYHPATFGQGTKVEJ 
KRTVAAPSVFJFPPSDEQLKSG 

TASVVCLLNNFYPREAKVQW 

DSTYSLSSTLTLSKADYEKHK 
VYACEVTHQGLSSPVTKSFNR 

__________________________GEC _______ 

anti-PD-LiFab2:HC EVQLVESGGGLVQPGGSLRLS 43 
CAASGFTFSDSWIHWV 

________ RQAP 
GKGLEWVAWISPYGGSTYYA 
DSVKGRFTISADTSKNTAYLQ 
MNSLRAEDTAVYYCARRHW 
PGGFDYWGQGTLVTVSSAST 

KOPSVFPLAPSSKSTSGGTAAL 

GCLVKDYFPEPVTVSWNSOAL 
TSGVHTFPAVLQSSGLYSLSSV 
VTVPSSSLGTQTYJCNVNHKPS 

___________________________NTKVDKKVEPKSC ________ 

anti-PD-LiFab3:LC QSALTQPASVSGSPGQSITISCT 44 
GTSSDVGGYNYVSWYQQHPG 

KAPKLMIYDVSNRPSGVSNRF 
SGSKSGNTASLTISGLQAEDEA 
DYYCSSYTSSSTRVFGTGTKV 

TVLGOPKANPTVTLFPPSSEEL 

__________________________QANKATLVCLJSDFYPGAVTV ________ 
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AWKADGSPVKAGVETTKPSK 
QSNNKYAASSYLSLTPEQWKS 
HRSYSCQVTHEGSTVEKTVAP 

______________________________TECS _________ 

anti-PD-LiFab3:HC EVQLLESGGGLVQPGGSLRLS 45 
CAASGFTFSSYIMMWVRQAP 
GKGLEWVSSIYPSGGITFYAD 
TVKGRFTISRDNSKNTLYLQM 
NSLRAEDTAVYYCARIKLGI 
VTTVDYWGQGTLVTVSSAST 
KGPSVFPLAPSSKSTSGGTAAL 

GCLVKDYFPEPVTVSWNSGAL 
TSGVHTFPAVLQSSGLYSLSSV 
VTVPSSSLGTQTYJCNVNHKPS 

___________________________ NTKVDKKVEPKSC ________ 

anti-PD-LiFab4:LC EJVLTQSPGTLSLSPGERATLSC 46 
RASORVSSSYLAWYQQKPGQ 
APRLJLJYDASSRATGJPDRISO 
SOSGTDFTLTJSRLJEPEDFAVY 
YC0OYGSLPWTFGQGTKVEJ 
KRTVAAPSVFJFPPSDEQLKSG 
TASVVCLLNNFYPREAKVQW 
KVDNALQSGNSQESVTEQDSK 
DS7EYSLSSTLTLSKADYEKHK 
VYACEV1THQGLSSPVTKSFNR 

__________________________ GEC _______ 

anti-PD-LiFab4:HC EVQLVE5GGGLVQPGGSLRL5 47 
CAASGFIFSRYWMSWVRQAP 
GKGLEWVANIKQDGSEKYYV 
DSVKGRFTISRDNAKNSLYLQ 
MNSLRAEDTAVYYCAREGG 
WFGELAFDYWGQGTLVTVSS 
ASTKGPSVFPLAPSSKSTSGGT 
AALGCLVKDYFPEPVTVSWNS 

LSSVVTVPSSSLGTQTEYJCNVN 
___________________________HKPSNTKVDKRVEPKSC ________ 

101561InsomcembodimentsthePD-Libindingdomaincomprisescomplementaritydeterminingregion 

(CDRs):HC-CDRiHC-CDR2andHC-CDR3whereintheHC-CDRitheHC-CDR2,andtheHC-CDR3 

HC-CDR2 
ofthePD-Libindingdomaincomprises:HC-CDRi:SEQIDNO:iG; .SEQIDNO:iiHC
CDR3:SEQIDNO:12,andwhereinsaidCDRscomprisefrom0-2aminoacidmodificationsinatleastone 

ofsaidHC-CDRi, HC-CDR2,orHC-CDR3. InsomeembodimentsthePD-Libindingdomaincomprises 

complementaritydeterminingregion(CDRs):HC-CDRiHC-CDR2andHC-CDR3,whereintheHC

CDR1,theHC-CDR2andtheHC-CDR3ofthePD-Libindingdomaincomprises:HC-CDRi:SEQIDNO: 

ioHC-CDR2:SEQIDNO:iFHC-CDR3:SEQIDNO:12.  
101571InsomeembodimentsthePD-Libindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):LC-CDRiLC-CDR2andLC-CDR3,whereintheLC-CDRitheLC-CDR2andtheLC-CDR3 

ofthePD-L1bindingdomaincomprise:LC-CDRi:SEQIDNO:13LC-CDR2, SEQIDNO:i4andLC

CDR3:SEQIDNO:15, andwhereintheCDRscomprisefrom0-2aminoacidmodificationsinatleastone 
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ofsaidLC-CDR1, LC-CDR2or R3.InsomeembodimentsthePD-L1bindingdomaincomprises 

complementaritydeterminingregions(CDRs):LC-CDR1,LC-CDR2,andLC-CDR3whereintheLC

CDR1,theLC-CDR2andtheLC-CDR3ofthePD-Libindingdomaincomprise:LC-CDR1:SEQIDNO: 

13LC-CDR2:SEQIDNO:11and . SEQIDNO:15.  

101581InsomeembodimentsthePD-Libindingdomaincomprisescomplementaritydeterminingregion 

(CDRs):HC-CDR1,HC-CDR2andHC-CDR3whereintheHC-CDR1,theHC-CDR2,andtheHC-CDR3 

HC-CDR2 
ofthePD-Libindingdomaincomprises:HC-CDRi:SEQIDNO:10; .SEQIDNO:1LHC
CDR3:SEQIDNO:12,andwhereinsaidCDRscomprisefrom0-2aminoacidmodificationsinatleastone 

ofsaidHC-CDRi, HC-CDR2,orHC-CDR3andthePD-L1bindingdomaincomprisescomplementarity 

determiningregions(CDRs):LC-CDRiLC-CDR2,andLC-CDR3,whereintheLC-CDRitheLC-CDR2 

andtheLC-CDR3ofthePD-Libindingdomaincomprise:LC-CDRi:SEQIDNO:i3LC-CDR2:SEQID 

NO:14andLC-CDR3:SEQIDNO:15, andwhereintheCDRScomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidLC-CDRi, LC-CDR2,or R3.  

101591InsomeembodimentsthePD-Libindingdomaincomprisescomplementaritydeterminingregion 

(CDRs):HC-CDRiHC-CDR2andHC-CDR3whereintheHC-CDRitheHC-CDR2,andtheHC-CDR3 

HC-CDR2 
ofthePD-Libindingdomaincomprises:HC-CDRi:SEQIDNO:10; .SEQIDNO:iiHC
CDR3:SEQIDNO:itandthePD-Libindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):LC-CDRiLC-CDR2andLC-CDR3,whereintheLC-CDRitheLC-CDR2andtheLC-CDR3 

ofthePD-Libindingdomaincomprise:LC-CDRi:SEQIDNO:13'LC-CDR2:SEQIDNO:14'andLC

CDR3:SEQIDNO:15.  

101601InsomeembodimentsthePD-Libindingdomaincomprisescomplementaritydeterminingregion 

(CDRs):HC-CDRiHC-CDR2andHC-CDR3whereintheHC-CDRitheHC-CDR2,andtheHC-CDR3 

ofthePD-Libindingdomaincomprises:HC-CDRi:SEQIDNO:24; 4 SEQIDNO:2tHC

ofsaidHC-CDRi, HC-CDR2,orHC-CDR3. InsomeembodimentsthePD-L1bindingdomaincomprises 

complementaritydeterminingregion(CDRs):HC-CDRiHC-CDR2andHC-CDR3,whereintheHC

CDR1,theHC-CDR2andtheHC-CDR3ofthePD-Libindingdomaincomprises:HC-CDRi:SEQIDNO: 

24HC-CDR2:SEQIDNO:25HC-CDR3:SEQIDNO:26.  

101611InsomeembodimentsthePD-Libindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):LC-CDRiLC-CDR2andLC-CDR3,whereintheLC-CDRitheLC-CDR2andtheLC-CDR3 

ofthePD-L1bindingdomaincomprise:LC-CDRi:SEQIDNO:33LC-CDR29 SEQIDNO:34andLC

CDR3:SEQIDNO:35,andwhereintheCDRscomprisefrom0-2aminoacidmodificationsinatleastone 

ofsaidLC-CDRiLC-CDR2'I orLC-CDR3 InsomeembodimentsthePD-L1bindingdomaincomprises 

complementaritydeterminingregions(CDRs):LC-CDRiLC-CDR2,andLC-CDR3whereintheLC

CDR1,theLC-CDR2andtheLC-CDR3ofthePD-Libindingdomaincomprise:LC-CDRi:SEQIDNO: 

33LC-CDR2:SEQIDNO:34and . SEQIDNO:35.  
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101621InsomeembodimentsthePD-Libindingdomaincomprisescomplementaritydeterminingregion 

(CDRs):HC-CDRiHC-CDR2andHC-CDR3whereintheHC-CDR1,theHC-CDR2,andtheHC-CDR3 

ofthePD-Libindingdomaincomprises:HC-CDRi:SEQIDNO:24; . SEQIDNO:25HC

CDR3:SEQIDNO:26,andwhereinsaidCDRscomprisefrom0-2aminoacidmodificationsinatleastone 

ofsaidHC-CDRi, HC-CDR2,orHC-CDR30 andthePD-L1bindingdomaincomprisescomplementarity 

determiningregions(CDRs):LC-CDRiLC-CDR2,andLC-CDR3,whereintheLC-CDRitheLC-CDR2 

andtheLC-CDR3ofthePD-Libindingdomaincomprise:LC-CDRi:SEQIDNO:33LC-CDR2:SEQID 

NO:34~andLC-CDR3:SEQIDNO:35,andwhereintheCDRScomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidLC-CDRi, LC-CDR2,orLC-CDR3.  

101631InsomeembodimentsthePD-Libindingdomaincomprisescomplementaritydeterminingregion 

(CDRs):HC-CDRiHC-CDR2andHC-CDR3whereintheHC-CDRitheHC-CDR2,andtheHC-CDR3 

ofthePD-Libindingdomaincomprises:HC-CDRi:SEQIDNO:24; 4 SEQIDNO:2tHC

CDR3:SEQIDNO:2&andthePD-Libindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):LC-CDRiLC-CDR2andLC-CDR3,whereintheLC-CDRitheLC-CDR2andtheLC-CDR3 

ofthePD-Libindingdomaincomprise:LC-CDRi:SEQIDNO:33LC-CDR2:SEQIDNO:31andLC

CDR3:SEQIDNO:35.  

101641InsomeembodimentsthePD-Libindingdomaincomprisescomplementaritydeterminingregion 

(CDRs):HC-CDRiHC-CDR2andHC-CDR3whereintheHC-CDRitheHC-CDR2,andtheHC-CDR3 

ofthePD-Libindingdomaincomprises:HC-CDRi:SEQIDNO:27; 4 SEQIDNO:28HC

CDR3:SEQIDNO:29,andwhereinsaidCDRscomprisefrom0-2aminoacidmodificationsinatleastone 

ofsaidHC-CDRi, HC-CDR2,orHC-CDR3. InsomeembodimentsthePD-L1bindingdomaincomprises 

complementaritydeterminingregion(CDRs):HC-CDRiHC-CDR2andHC-CDR3,whereintheHC

CDR1,theHC-CDR2andtheHC-CDR3ofthePD-Libindingdomaincomprises:HC-CDRi:SEQIDNO: 

101651InsomeembodimentsthePD-Libindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):LC-CDRiLC-CDR2andLC-CDR3,whereintheLC-CDRitheLC-CDR2andtheLC-CDR3 

ofthePD-Libindingdomaincomprise:LC-CDRi:SEQIDNO:36 . SEQIDNO:3TandLC

CDR3:SEQIDNO:38,andwhereintheCDRscomprisefrom0-2aminoacidmodificationsinatleastone 

ofsaidLC-CDRi, LC-CDR2or R3.InsomeembodimentsthePD-Libindingdomaincomprises 

complementaritydeterminingregions(CDRs):LC-CDRiLC-CDR2,andLC-CDR3whereintheLC

CDR1,theLC-CDR2andtheLC-CDR3ofthePD-Libindingdomaincomprise:LC-CDRi:SEQIDNO: 

36LC-CDR2:SEQIDNO:3Tand . SEQIDNO:38.  

101661InsomeembodimentsthePD-Libindingdomaincomprisescomplementaritydeterminingregion 

(CDRs):HC-CDRiHC-CDR2andHC-CDR3whereintheHC-CDRitheHC-CDR2,andtheHC-CDR3 

ofthePD-Libindingdomaincomprises:HC-CDRi:SEQIDNO:27; 4 SEQIDNO:2&HC

CDR3:SEQIDNO:29,andwhereinsaidCDRscomprisefrom0-2aminoacidmodificationsinatleastone 

ofsaidHC-CDRi, HC-CDR2,orHC-CDR3andthePD-L1bindingdomaincomprisescomplementarity 
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determiningregions(CDRs):LC-CDR1,LC-CDR2,andLC-CDR3,whereintheLC-CDR1,theLC-CDR2 

andtheLC-CDR3ofthePD-Libindingdomaincomprise:LC-CDR1:SEQIDNO:36LC-CDR2:SEQID 

NO:37*andLC-CDR3:SEQIDNO:38,andwhereintheCDRScomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidLC-CDR1, LC-CDR2,orLC-CDR3.  

101671InsomeembodimentsthePD-Libindingdomaincomprisescomplementaritydeterminingregion 

(CDRs):HC-CDRiHC-CDR2andHC-CDR3whereintheHC-CDRitheHC-CDR2,andtheHC-CDR3 

ofthePD-Libindingdomaincomprises:HC-CDRi:SEQIDNO:27; 4 SEQIDNO:2&HC

CDR3:SEQIDNO:29andthePD-Libindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):LC-CDRiLC-CDR2andLC-CDR3,whereintheLC-CDRitheLC-CDR2andtheLC-CDR3 

ofthePD-Libindingdomaincomprise:LC-CDRi:SEQIDNO:36LC-CDR2:SEQIDNO:3TandLC

CDR3:SEQIDNO:38.  

101681InsomeembodimentsthePD-Libindingdomaincomprisescomplementaritydeterminingregion 

(CDRs):HC-CDRiHC-CDR2andHC-CDR3whereintheHC-CDRitheHC-CDR2,andtheHC-CDR3 

ofthePD-Libindingdomaincomprises:HC-CDRi:SEQIDNO:30; 4 SEQIDNO:3iHC

CDR3:SEQIDNO:32,andwhereinsaidCDRscomprisefrom0-2aminoacidmodificationsinatleastone 

ofsaidHC-CDRi, HC-CDR2,or R3.InsomeembodimentsthePD-L1bindingdomaincomprises 

complementaritydeterminingregion(CDRs):HC-CDRiHC-CDR2andHC-CDR3,whereintheHC

CDR1,theHC-CDR2andtheHC-CDR3ofthePD-Libindingdomaincomprises:HC-CDRi:SEQIDNO: 

30HC-CDR2:SEQIDNO:3kHC-CDR3:SEQIDNO:32.  

101691InsomeembodimentsthePD-Libindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):LC-CDRiLC-CDR2andLC-CDR3,whereintheLC-CDRitheLC-CDR2andtheLC-CDR3 

ofthePD-Libindingdomaincomprise:LC-CDRi:SEQIDNO:39 , SEQIDNO:40andLC

CDR3:SEQIDNO:41, andwhereintheCDRscomprisefrom0-2aminoacidmodificationsinatleastone 

complementaritydeterminingregions(CDRs):LC-CDRiLC-CDR2,andLC-CDR3whereintheLC

CDR1,theLC-CDR2andtheLC-CDR3ofthePD-Libindingdomaincomprise:LC-CDRi:SEQIDNO: 

39LC-CDR2:SEQIDNO:40and . SEQIDNO:41.  

101701InsomeembodimentsthePD-Libindingdomaincomprisescomplementaritydeterminingregion 

(CDRs):HC-CDRiHC-CDR2andHC-CDR3whereintheHC-CDRitheHC-CDR2,andtheHC-CDR3 

ofthePD-Libindingdomaincomprises:HC-CDRi:SEQIDNO:30; 4 SEQIDNO:3kHC

CDR3:SEQIDNO:32,andwhereinsaidCDRscomprisefrom0-2aminoacidmodificationsinatleastone 

ofsaidHC-CDRi, HC-CDR2,orHC-CDR3andthePD-L1bindingdomaincomprisescomplementarity 

determiningregions(CDRs):LC-CDRiLC-CDR2,andLC-CDR3,whereintheLC-CDRitheLC-CDR2 

andtheLC-CDR3ofthePD-Libindingdomaincomprise:LC-CDRi:SEQIDNO:39LC-CDR2:SEQID 

NO:40andLC-CDR3:SEQIDNO:41, andwhereintheCDRScomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidLC-CDRi, LC-CDR2,or R3.  
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101711InsomeembodimentsthePD-Libindingdomaincomprisescomplementaritydeterminingregion 

(CDRs):HC-CDRiHC-CDR2andHC-CDR3whereintheHC-CDR1,theHC-CDR2,andtheHC-CDR3 

ofthePD-Libindingdomaincomprises:HC-CDRi:SEQIDNO:30; . SEQIDNO:3kHC

CDR3:SEQIDNO:32andthePD-Libindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):LC-CDRiLC-CDR2andLC-CDR3,whereintheLC-CDRitheLC-CDR2andtheLC-CDR3 

ofthePD-Libindingdomaincomprise:LC-CDRi:SEQIDNO:39LC-CDR2:SEQIDNO:40andLC

CDR3:SEQIDNO:41.  

101721InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least7000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:17.Insome 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast800osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:17.InsomeembodimentsthePD-Libinding 

domaincomprisesanaminoacidsequencethathasatleast850osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:17.InsomeembodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:17.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least9500sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:17.Insome 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast960osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:17.InsomeembodimentsthePD-Libinding 

domaincomprisesanaminoacidsequencethathasatleast970osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:17.InsomeembodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast930osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:17.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least9900sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:17.Insome 

1017311InsomeembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast175 
consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQIDNO:17.In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO:17.In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast215 

consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentsthePD-L1bindingdomain 

comprisesanaminoacidsequenceofatleast220consecutiveaminoacidresiduesofSEQIDNO:17.  

1017411InsomeembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast175 
consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast800osequenceidentitytotheatleast 

175consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQIDNO:17,and 
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hasatleast800osequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQIDNO:17.In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast800osequenceidentitytotheatleast 

200consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO:17,and 

hasatleast800osequenceidentitytotheatleast210consecutiveaminoacidresiduesofSEQIDNO:17.  

InsomeembodimentsthePD-L1bindingdomain 9 

compnsesanaminoacidsequenceofatleast215 
consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast800osequenceidentitytotheatleast 

215consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentsthePD-L1bindingdomain 

comprisesanaminoacidsequenceofatleast220consecutiveaminoacidresiduesofSEQIDNO:17,and 

hasatleast800osequenceidentitytotheatleast220consecutiveaminoacidresiduesofSEQIDNO:17.  

1017~IIInsomeembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast175 
consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast900osequenceidentitytotheatleast 

175consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQIDNO:17,and 

hasatleast900osequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQIDNO:17. In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast900osequenceidentitytotheatleast 

200consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO:17,and 

hasatleast900osequenceidentitytotheatleast210consecutiveaminoacidresiduesofSEQIDNO:17.  

InsomeembodimentsthePD-L1bindingdomain 9 

compnsesanaminoacidsequenceofatleast215 
consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast900osequenceidentitytotheatleast 

comprisesanaminoacidsequenceofatleast220consecutiveaminoacidresiduesofSEQIDNO:17,and 

hasatleast900osequenceidentitytotheatleast220consecutiveaminoacidresiduesofSEQIDNO:17.  

10176JInsomeembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast175 
consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast950osequenceidentitytotheatleast 

175consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQIDNO:17,and 

hasatleast950osequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQIDNO:17. In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast950osequenceidentitytotheatleast 

200consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO:17,and 

hasatleast950osequenceidentitytotheatleast210consecutiveaminoacidresiduesofSEQIDNO:17.  

InsomeembodimentsthePD-L1bindingdomain 9 

compnsesanaminoacidsequenceofatleast215 
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consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast950osequenceidentityto4watleast 

215consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentsthePD-L1bindingdomain 

comprisesanaminoacidsequenceofatleast220consecutiveaminoacidresiducsofSEQIDNO:17,and 

hasatleast950osequenceidentitytotheatleast220consecutiveaminoacidresiduesofSEQIDNO:17.  

1017711InsomeembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast175 
consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast990osequenceidentitytotheatleast 

175consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQIDNO:17,and 

hasatleast990osequenecidentitytotheatleast190consecutivcaminoacidresiduesofSEQIDNO:17. In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast990osequenceidentitytotheatleast 

200consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO:17,and 

hasatleast990osequenceidentitytotheatleast210consecutiveaminoacidresiduesofSEQIDNO:17.  

InsomeembodimentsthePD-L1bindingdomaincompnsesanaminoacidsequenceofatleast215 

consecutiveaminoacidresiduesofSEQIDNO:17,andhasatleast990osequenceidentitytotheatleast 

215consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentsthePD-L1bindingdomain 

comprisesanaminoacidsequenceofatleast220consecutiveaminoacidresiduesofSEQIDNO:17,and 

hasatleast990osequenceidentitytotheatleast220consecutiveaminoacidresiduesofSEQIDNO:17.  

101781InsomeembodimentsthePD-Libindingdomaincompriscsanaminoacidscqucncethathasat 
least700osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:16.Insome 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast800osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:16.InsomeembodimentsthePD-Libinding 

sequenceaccordingtoSEQIDNO:16.InsomeembodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast900osequenceidcntitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:16.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least950~sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:16.Insome 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast960osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:16.InsomeembodimentsthePD-Libinding 

domaincomprisesanaminoacidsequencethathasatleast970osequenceidentitytotheaminoacid 

scqucnccaccordingtoSEQIDNO:16.InsomecmbodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast930osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:16.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least990~sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:16. Income 

embodimentsthePD-LibindingdomaincomprisesanaminoacidsequenceaccordingtoSEQIDNO:16.  
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1017911InsomeembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast175 

consecutiveaminoacidresiduesofSEQIDNO:16.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQIDNO:16.In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:16.InsomeembodimentsthePD-L1bindingdomain 

comprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQIDNO:16.In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast210 

consecutiveaminoacidresiduesofSEQIDNO:16.  

101801InsomeembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast175 

consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast800osequenceidentitytotheatleast 

175consecutiveaminoacidresiduesofSEQIDNO:16.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQIDNO:16,and 

hasatleast800osequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQIDNO:16.In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast800osequenceidentitytotheatleast 

200consecutiveaminoacidresiduesofSEQIDNO:16.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQIDNO:16,and 

hasatleast800osequenceidentitytotheatleast205consecutiveaminoacidresiduesofSEQIDNO:16.In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast210 

consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast800osequenceidentitytotheatleast 

210consecutiveaminoacidresiduesofSEQIDNO:16.  

101811InsomeembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast175 
consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast900osequenceidentitytotheatleast 

comprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQIDNO:16,and 

hasatleast900osequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQIDNO:16. In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast900osequenceidentitytotheatleast 

200consecutiveaminoacidresiduesofSEQIDNO:16.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQIDNO:16,and 

hasatleast900osequenceidentitytotheatleast205consecutiveaminoacidresiduesofSEQIDNO:16. In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast210 

consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast900osequenceidentitytotheatleast 

210consecutiveaminoacidresiduesofSEQIDNO:16.  

101821InsomeembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast175 

consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast950osequenceidentitytotheatleast 

175consecutiveaminoacidresiduesofSEQIDNO:16.InsomeembodimentsthePD-Libindingdomain 
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comprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQIDNO:16,and 

hasatleast950osequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQIDNO:16. In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast950osequenceidentitytotheatleast 

200consecutiveaminoacidresiduesofSEQIDNO:16.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQIDNO:16,and 

hasatleast950osequenceidentitytotheatleast205consecutiveaminoacidresiduesofSEQIDNO:16. In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast210 

consceutiveaminoacidresiduesofSEQIDNO:16,andhasatleast950osequcnccidentitytotheatleast 

210consecutiveaminoacidresiduesofSEQIDNO:16.  

101831InsomeembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast175 

consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast990osequenceidentitytotheatleast 

175consecutiveaminoacidresiduesofSEQIDNO:16.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQIDNO:16,and 

hasatleast990osequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQIDNO:16. In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast990osequenceidentitytotheatleast 

200consecutiveaminoacidresiduesofSEQIDNO:16.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQIDNO:16,and 

hasatleast990osequenceidcntitytotheaticast205consecutiveaminoacidresiduesofSEQIDNO:16. In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast210 

consecutiveaminoacidresiduesofSEQIDNO:16,andhasatleast990osequenceidentitytotheatleast 

210consecutiveaminoacidresiduesofSEQIDNO:16.  

least700 sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:17;andthePD-Li 

0 

bindingdomaincomprisesanaminoacidsequencethathasatleast70osequenceidentitytotheaminoacid 
sequenceaccordingtoSEQIDNO:16.InsomeembodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:17;andthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast8000 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:16.InsomeembodimentsthePD

L1bindingdomaincomprisesanaminoacidsequencethathasatleast850~sequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:17;andthePD-Libindingdomaincompnscsanaminoacid 

sequencethathasatleast850osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:16.  
InsomeembodimentsthePD-Libindingdomain 9 0 

compnscsanaminoacidsequencethathasatleast90o 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:17;andthePD-Libindingdomain 

comprisesanaminoacidsequencetathasatleast900osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:16.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacid 
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101841InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat
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sequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:17* 

andthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast950osequenceidentityto 

theaminoacidsequenceaccordingtoSEQIDNO:16.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequencethathasatleast960osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:17andthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least9600sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:16.Insome 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast970osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:17andthePD-Libindingdomaincomprises 

anaminoacidsequencethathasatleast970osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:16.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least9800sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:17;andthePD-Li 

0 

bindingdomaincomprisesanaminoacidsequencethathasatleast98osequenceidentitytotheaminoacid 
sequenceaccordingtoSEQIDNO:16.InsomeembodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast990osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:17;andthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast9900 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:16.  

101851InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least700osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:43. Income 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast800osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:43. InsomeembodimentsthePD-L1binding 

domaincomprisesanaminoacidsequencethathasatleast350osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:43. InsomeembodimentsthePD-L1bindingdomaincomprisesan 

aminoacidsequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

least950~sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:43. Income 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast960osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:43. InsomeembodimentsthePD-L1binding 

domaincomprisesanaminoacidsequencethathasatleast970osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:43. InsomeembodimentsthePD-L1bindingdomaincomprisesan 

aminoacidsequencethathasatleast980osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:43. InsomeembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasat 

least9900sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:43Insome 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceaccordingtoSEQIDNO:43.  

101861InsomeembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast175 

consecutiveaminoacidresiduesofSEQIDNO:43,andhasatleast950osequenceidentitytotheatleast 

175consecutiveaminoacidresiduesofSEQIDNO:43. InsomeembodimentsthePD-L1bindingdomain 

comprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQIDNO:43,and 
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IDNO:43. InsomeembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasat
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hasatleast950osequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQIDNO:43. In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:43,andhasatleast950osequenceidentitytotheatleast 

200consecutiveaminoacidresiduesofSEQIDNO:43. InsomeembodimentsthePD-L1bindingdomain 

comprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO:43,and 

hasatleast950osequenceidentitytotheatleast210consecutiveaminoacidresiduesofSEQIDNO:43.  

InsomeembodimentsthePD-L1bindingdomain 9 

compnsesanaminoacidsequenceofatleast215 
consecutiveaminoacidresiduesofSEQIDNO:43,andhasatleast950osequenceidentitytotheatleast 

215consecutiveaminoacidresiduesofSEQIDNO:43. InsomeembodimentsthePD-L1bindingdomain 

comprisesanaminoacidsequenceofatleast220consecutiveaminoacidresiduesofSEQIDNO:43,and 

hasatleast950osequenceidentitytotheatleast220consecutiveaminoacidresiduesofSEQIDNO:43.  

101871InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least700osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:42.Insome 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast800osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:42.InsomeembodimentsthePD-Libinding 

domaincomprisesanaminoacidsequencethathasatleast350osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:42.InsomeembodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:42.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least9500sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:42.Insome 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast960osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:42.InsomeembodimentsthePD-Libinding 

domaincomprisesanaminoacidsequencethathasatleast970osequenceidentitytotheaminoacid 

aminoacidsequencethathasatleast980osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:42.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least9900sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:42.Insome 

embodimentsthePD-LibindingdomaincomprisesanaminoacidsequenceaccordingtoSEQIDNO:42.  

101881InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequenceofatleast175 

consecutiveaminoacidresiduesofSEQIDNO:42,andhasatleast950osequenceidentitytotheatleast 

i75consecutiveaminoacidresiduesofSEQIDNO:42.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleasti90consecutiveaminoacidresiduesofSEQIDNO:42,and 

hasatleast950osequenceidentitytotheatleasti90consecutiveaminoacidresiduesofSEQIDNO:42. In 

someembodimentsthePD-Libindingdomaincomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:42,andhasatleast950osequenceidentitytotheatleast 

200consecutiveaminoacidresiduesofSEQIDNO:42.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQIDNO:42,and 
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sequenceaccordingtoSEQIDNO:42.InsomeembodimentsthePD-Libindingdomaincomprisesan



WO2022/094299 PCT/IJS20211057384 

hasatleast950osequenceidentitytotheatleast205consecutiveaminoacidresiduesofSEQIDNO:42.In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast210 

consecutiveaminoacidresiduesofSEQIDNO:42,andhasatleast950osequenceidentitytotheatleast 

210consecutiveaminoacidresiduesofSEQIDNO:42.  

101891InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least7000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:43;andthePD-Li 

bindingdomaincomprisesanaminoacidsequencethathasatleast700osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:42.InsomeembodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:43andthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast8000 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:42.InsomeembodimentsthePD

Libindingdomaincomprisesanaminoacidsequencethathasatleast8500sequenceidentitytotheamino 
acidsequenceaccordingtoSEQIDNO:43;andthePD-Libindingdomain 9 

compnsesanaminoacid 

sequencethathasatleast850osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:42.  
InsomeembodimentsthePD-Libindingdomain 9 0 

compnsesanaminoacidsequencethathasatleast90o 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:43;andthePD-Libindingdomain 

comprisesanaminoacidsequencethathasatleast900osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:42.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacid 

sequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:43* 

andthePD-Libindingdomaincomprisesanaminoacidsequencethathasatleast950osequenceidentityto 

theaminoacidsequenceaccordingtoSEQIDNO:42.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequencethathasatleast960osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:43andthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

embodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasatleast970osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:43andthePD-Libindingdomaincomprises 

anaminoacidsequencethathasatleast970osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:42.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least9800sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:43;andthePD-Li 

bindingdomaincomprisesanaminoacidsequencethathasatleast980osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:42.InsomeembodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast990osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:43andthePD-Libindingdomaincomprisesanaminoacidsequencethathasatleast9900 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:42.  

101901InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least700osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:45. Income 

embodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasatleast800osequence 
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least960osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:42.Insome
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identitytotheaminoacidsequenceaccordingtoSEQIDNO:45. InsomeembodimentsthePD-L1binding 

domaincomprisesanaminoacidsequencethathasatleast850osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:45. InsomeembodimentsthePD-L1bindingdomaincomprisesan 

aminoacidsequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:45. InsomeembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasat 

least9500sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:45Insome 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast960osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:45. InsomeembodimentsthePD-L1binding 

domaincomprisesanaminoacidsequencethathasatleast970osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:45. InsomeembodimentsthePD-L1bindingdomaincomprisesan 

aminoacidsequencethathasatleast930osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:45. InsomeembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasat 

least990~sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:45. Income 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceaccordingtoSEQIDNO:45.  

101911InsomeembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast175 

consecutiveaminoacidresiduesofSEQIDNO:45,andhasatleast950osequenceidentitytotheatleast 

175consecutiveaminoacidresiduesofSEQIDNO:45. InsomeembodimentsthePD-L1bindingdomain 

comprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQIDNO:45,and 

hasatleast950osequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQIDNO:45. In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:45,andhasatleast950osequenceidentitytotheatleast 

200consecutiveaminoacidresiduesofSEQIDNO:45. InsomeembodimentsthePD-L1bindingdomain 

comprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO:45,and 

InsomeembodimentsthePD-L1bindingdomaincompnsesanaminoacidsequenceofatleast215 

consecutiveaminoacidresiduesofSEQIDNO:45,andhasatleast950osequenceidentitytotheatleast 

215consecutiveaminoacidresiduesofSEQIDNO:45. InsomeembodimentsthePD-L1bindingdomain 

comprisesanaminoacidsequenceofatleast220consecutiveaminoacidresiduesofSEQIDNO:45,and 

hasatleast950osequenceidentitytotheatleast220consecutiveaminoacidresiduesofSEQIDNO:45.  

101921InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least700osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:44.Insome 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast800osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:44.InsomeembodimentsthePD-Libinding 

domaincomprisesanaminoacidsequencethathasatleast850osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:44.InsomeembodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:44.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 
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hasatleast950osequenceidentitytotheatleast210consecutiveaminoacidresiduesofSEQIDNO:45.
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least950~sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:44.Insome 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast960osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:44.InsomeembodimentsthePD-Libinding 

domaincomprisesanaminoacidsequencethathasatleast970osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:44.InsomeembodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast980osequenccidentitytotheaminoacidsequenecaccordingtoSEQ 

IDNO:44.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least990 sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:44.Insome 

embodimentsthePD-LibindingdomaincomprisesanaminoacidsequenceaccordingtoSEQIDNO:44.  

101931InsomeembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast175 

consecutiveaminoacidresiduesofSEQIDNO:44,andhasatleast950osequenceidentitytotheatleast 

175consecutiveaminoacidresiduesofSEQIDNO:44.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast190consecutiveaminoacidresiduesofSEQIDNO:44,and 

hasatleast950osequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQIDNO:44. In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:44,andhasatleast950osequenceidentitytotheatleast 

200consecutiveaminoacidresiduesofSEQIDNO:44.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQIDNO:44,and 

hasatleast950osequenceidentitytotheatleast205consecutiveaminoacidresiduesofSEQIDNO:44.In 

someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast210 

consecutiveaminoacidresiduesofSEQIDNO:44,andhasatleast950osequenceidentitytotheatleast 

210consecutiveaminoacidresiduesofSEQIDNO:44.  

101941InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

bindingdomaincomprisesanaminoacidsequencethathasatleast700osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:44.InsomeembodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:45andthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast800o 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:44.InsomeembodimentsthePD

L1bindingdomaincomprisesanaminoacidsequencethathasatleast850osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:45;andthePD-Libindingdomaincompnsesanaminoacid 

sequencethathasatleast850osequenccidentitytotheaminoacidsequenccaccordingtoSEQIDNO:44.  
InsomeembodimentsthePD-Libindingdomain 9 0 

compnsesanaminoacidsequencethathasatleast90o 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:45;andthePD-Libindingdomain 

comprisesanaminoacidsequencetathasatleast900osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:44.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacid 

sequencethathasatleast950osequenccidentitytotheaminoacidsequenccaccordingtoSEQIDNO:45 
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andthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast950osequenceidentityto 

theaminoacidsequenceaccordingtoSEQIDNO:44.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequencethathasatleast960osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:45andthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least9600sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:44.Insome 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast970osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:45andthePD-Libindingdomaincomprises 

anaminoacidsequencethathasatleast970osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:44.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least9800sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:45;andthePD-Li 

0 

bindingdomaincomprisesanaminoacidsequencethathasatleast98osequenceidentitytotheaminoacid 
sequenceaccordingtoSEQIDNO:44.InsomeembodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast990osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:45andthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast9900 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:44.  

101951InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least7000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:47.Insome 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast800osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:47.InsomeembodimentsthePD-Libinding 

domaincomprisesanaminoacidsequencethathasatleast~50osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:47.InsomeembodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:47.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

embodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasatleast960osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:47.InsomeembodimentsthePD-Libinding 

domaincomprisesanaminoacidsequencethathasatleast970osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:47.InsomeembodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast980osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:47.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least990~sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:47.Insome 

embodimentsthePD-LibindingdomaincomprisesanaminoacidsequenceaccordingtoSEQIDNO:47.  

101961InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequenceofatleasti75 

consecutiveaminoacidresiduesofSEQIDNO:47,andhasatleast950osequenceidentitytotheatleast 

i75consecutiveaminoacidresiduesofSEQIDNO:47.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleasti90consecutiveaminoacidresiduesofSEQIDNO:47,and 

hasatleast950osequenceidentitytotheatleasti90consecutiveaminoacidresiduesofSEQIDNO:47. In 
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someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:47,andhasatleast950osequenceidentitytotheatleast 

200consecutiveaminoacidresiduesofSEQIDNO:47.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO:47,and 

hasatleast950osequenceidentitytotheatleast210consecutiveaminoacidresiduesofSEQIDNO:47.  

InsomeembodimentsthePD-L1bindingdomain 9 

compnsesanaminoacidsequenceofatleast215 
consecutiveaminoacidresiduesofSEQIDNO:47,andhasatleast950osequenceidentitytotheatleast 

215consecutiveaminoacidresiduesofSEQIDNO:47.InsomeembodimentsthePD-L1bindingdomain 

comprisesanaminoacidsequenceofatleast220consecutiveaminoacidresiduesofSEQIDNO:47,and 

hasatleast950osequenceidentitytotheatleast220consecutiveaminoacidresiduesofSEQIDNO:47.  

101971InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least7000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:46.Insome 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast800osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:46.InsomeembodimentsthePD-Libinding 

domaincomprisesanaminoacidsequencethathasatleast350osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:46.InsomeembodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:46.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least950~sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:46.Insome 

embodimentsthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast960osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:46.InsomeembodimentsthePD-Libinding 

domaincomprisesanaminoacidsequencethathasatleast970osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:46.InsomeembodimentsthePD-Libindingdomaincomprisesan 

IDNO:46.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least9900sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:46.Insome 

embodimentsthePD-LibindingdomaincomprisesanaminoacidsequenceaccordingtoSEQIDNO:46.  

101981InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequenceofatleast175 

consecutiveaminoacidresiduesofSEQIDNO:46,andhasatleast950osequenceidentitytotheatleast 

i75consecutiveaminoacidresiduesofSEQIDNO:46.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleasti90consecutiveaminoacidresiduesofSEQIDNO:46,and 

hasatleast950osequenceidentitytotheatleast190consecutiveaminoacidresiduesofSEQIDNO:46. In 

someembodimentsthePD-Libindingdomaincomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:46,andhasatleast950osequenceidentitytotheatleast 

200consecutiveaminoacidresiduesofSEQIDNO:46.InsomeembodimentsthePD-Libindingdomain 

comprisesanaminoacidsequenceofatleast205consecutiveaminoacidresiduesofSEQIDNO:46,and 

hasatleast950osequenceidentitytotheatleast205consecutiveaminoacidresiduesofSEQIDNO:46.In 
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aminoacidsequencethathasatleast980osequenceidentitytotheaminoacidsequenceaccordingtoSEQ
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someembodimentsthePD-L1bindingdomaincomprisesanaminoacidsequenceofatleast210 

consecutiveaminoacidresiduesofSEQIDNO:46,andhasatleast950osequenceidentitytotheatleast 

210consecutiveaminoacidresiduesofSEQIDNO:46.  

101991InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least7000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:47;andthePD-Li 

0 

bindingdomaincomprisesanaminoacidsequencethathasatleast70osequenceidentitytotheaminoacid 
sequenceaccordingtoSEQIDNO:46.InsomeembodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:47;andthePD-L1bindingdomaincomprisesanaminoacidsequencethathasatleast8000 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:46.InsomeembodimentsthePD

Libindingdomaincomprisesanaminoacidsequencethathasatleast8500sequenceidentitytotheamino 
acidsequenceaccordingtoSEQIDNO:47;andthePD-Libindingdomain 9 

compnsesanaminoacid 

sequencethathasatleast850osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:46.  

InsomeembodimentsthePD-Libindingdomain 9 0 

compnsesanaminoacidsequencethathasatleast900 
sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:47;andthePD-Libindingdomain 

comprisesanaminoacidsequencethathasatleast900osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:46.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacid 

sequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:4T 

andthePD-Libindingdomaincomprisesanaminoacidsequencethathasatleast950osequenceidentityto 

theaminoacidsequenceaccordingtoSEQIDNO:46.InsomeembodimentsthePD-Libindingdomain 

composesanaminoacidsequencethathasatleast960osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:47andthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least9600sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:46.Insome 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:4TandthePD-Libindingdomaincomprises 

anaminoacidsequencethathasatleast970osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:46.InsomeembodimentsthePD-Libindingdomaincomprisesanaminoacidsequencethathasat 

least9800sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:47;andthePD-Li 

0 

bindingdomaincomprisesanaminoacidsequencethathasatleast98osequenceidentitytotheaminoacid 
sequenceaccordingtoSEQIDNO:46.InsomeembodimentsthePD-Libindingdomaincomprisesan 

aminoacidsequencethathasatleast990osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:47;andthePD-Libindingdomaincomprisesanaminoacidsequencethathasatleast9900 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:46.  

Linker 

102001Insomeembodimentsthelinkerisatleast5aminoacidsinlength.Insomeembodimentsthe 

linkerisnomorethan30aminoacidsinlength.Insomeembodimentsthelinkerisatleast5aminoacids 

andnomorethan30aminoacidsinlength.Insomeembodimentsthelinkeris5aminoacidsinlength.In 
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someembodimentsthelinkeris6aminoacidsinlength.Insomeembodimentsthelinkeris7aminoacids 

inlength.Insomeembodimentsthelinkeris8aminoacidsinlength.Insomeembodimentsthelinkeris9 

aminoacidsinlength.Insomeembodimentsthelinkeris10aminoacidsinlength.Insomeembodiments, 

thelinkeris11aminoacidsinlength.Insomeembodimentsthelinkeris12aminoacidsinlength.Insome 

embodimentsthelinkeris13aminoacidsinlength.Insomeembodimentsthelinkeris14aminoacidsin 

length.Insomeembodimentsthelinkeris15aminoacidsinlength.Insomeembodimentsthelinkeris16 

aminoacidsinlength.Insomeembodimentsthelinkeris17aminoacidsinlength.Insomeembodiments, 

thelinkeris18aminoacidsinlength.Insomeembodimentsthelinkeris19aminoacidsinlength.Insome 

embodimentsthelinkeris20aminoacidsinlength.Insomeembodimentsthelinkeris21aminoacidsin 

length.Insomeembodimentsthelinkeris22aminoacidsinlength.Insomeembodimentsthelinkeris23 

aminoacidsinlength.Insomeembodimentsthelinkeris24aminoacidsinlength.Insomeembodiments, 

thelinkeris25aminoacidsinlength.Insomeembodimentsthelinkeris26aminoacidsinlength.Insome 

embodimentsthelinkeris27aminoacidsinlength.Insomeembodimentsthelinkeris28aminoacidsin 

length.Insomeembodimentsthelinkeris29aminoacidsinlength.Insomeembodimentsthelinkeris30 

aminoacidsinlength.InsomeembodimentsthelinkercomprisesanaminoacidsequenceofSEQIDNO: 

18(GGGGSGGGGSGGGGS)orSEQIDNO:19(00005).Insomeembodimentsthelinkercomprises 

anaminoacidsequenceofSEQIDNO:18(GGGGSGGGGSGGGGS).Insomeembodimentsthelinker 

comprisesanaminoacidsequenceofSEQIDNO:19(00005).  

102011Insomeembodimentsthelinkerhasaformulaselectedfromthegroupconsistingof(025)11,(GS)~, 

(0SG0S)~(SEQIDNO:58),(G0GS)~(SEQIDNO:59),(G0G0S)~(SEQIDNO:60),and(GSSGGS)n 

(SEQIDNO:61),whereinnisanintegerofatleast1. Insomeembodimentsthelinkerhasaformula 

selectedfromthegroupconsistingof(025)11,(0S)~,(0S00S)~(SEQIDNO:234),(000S)~(SEQIDNO: 

235),(0000S)~(SEQIDNO:236),and(0SS00S)~(SEQIDNO:237),whereinnisanintegerof1. In 

233),(0S)~(SEQIDNO:238),(0SG0S)~(SEQIDNO:239),(000S)~(SEQIDNO:240),(0000S)~ 

(SEQIDNO:241),and(0SS0GS)~(SEQIDNO:242),whereinnisanintegerfrom1to3. Income 

embodimentsthelinkerhasaformulaselectedfromthegroupconsistingof(025)11(SEQIDNO:243), 

(0S)~(SEQIDNO:244),(0S00S)~(SEQIDNO:245),(000S)~(SEQIDNO:246),(0000S)~(SEQID 

NO:247),and(0SS00S)~(SEQIDNO:248),whereinnisanintegerfrom1to10.  

102021Insomeembodimentsthelinkerhasaformulaof(025)11,whereinnisanintegerofleast1. Income 

embodimentsthelinkerhasaformulaof(0S)~,whereinnisanintegerofleast1. Insomeembodimentsthe 

linkerhasaformulaof(GS0GS) 1 1 (SEQIDNO:58),whereinnisanintegerofleast1.Insome 

embodimentsthelinkerhasaformulaof(000S)~(SEQIDNO:59),whereinnisanintegerofleast1. In 

someembodimentsthelinkerhasaformulaof(0000S)~(SEQIDNO:60),whereinnisanintegerofleast 

1. Insomeembodimentsthelinkerhasaformulaof(0SS00S)~(SEQIDNO:61),whereinnisaninteger 

ofleast1.  
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102031Insomeembodimentsthelinkerhasaformulaof(0 2 S)1 1 ,whereinnisanintegerof1. Income 

embodimentsL 1 hasaformulaof(OS) 1 1 ,whereinnisanintegerof1. Insomeembodimentsthelinkerhasa 

formulaof(GSGGS)II(SEQIDNO:234),whereinnisanintegerof1. Insomeembodimentsthelinkerhas 

aformulaof(GGGS)II(SEQIDNO:235),whereinnisanintegerof1. Insomeembodimentsthelinkerhas 

aformulaof(GGGGS)~(SEQIDNO:236),whereinnisanintegerof1. Insomeembodimentsthelinker 

hasaformulaof(GSSGGS)II(SEQIDNO:237),whereinnisanintegerof1.  

102041Insomeembodimentsthelinkerhasaformulaof(025)11(SEQIDNO:233),whereinnisaninteger 

from1to3. Insomeembodimentsthelinkerhasaformulaof(GS)~(SEQIDNO:238),whereinnisan 

integerfrom1to3. Insomeembodimentsthelinkerhasaformulaof(GSGGS) 1 1 (SEQIDNO:239), 

whereinnisanintegerfrom1to3. Insomeembodimentsthelinkerhasaformulaof(GGGS)II(SEQID 

NO:240),whereinnisanintegerfrom1to3. Insomeembodimentsthelinkerhasaformulaof(GGGGS)~ 

(SEQIDNO:241),whereinnisanintegerfrom1to3. Insomeembodimentsthelinkerhasaformulaof 

(GSSGGS)~(SEQIDNO:242),whereinnisanintegerfrom1to3.  

102051Insomeembodimentsthelinkerhasaformulaof(025)11(SEQIDNO:243),whereinnisaninteger 

from1to10.Insomeembodimentsthelinkerhasaformulaof(GS) 1 1 (SEQIDNO:244),whereinnisan 

integerfrom1to10.Insomeembodimentsthelinkerhasaformulaof(GSGGS)~(SEQIDNO:245), 

whereinnisanintegerfrom1to10.Insomeembodimentsthelinkerhasaformulaof(GGGS)~(SEQID 

NO:246),whereinnisanintegerfrom1to10.Insomeembodimentsthelinkerhasaformulaof(GGGGS)~ 

(SEQIDNO:247),whereinnisanintegerfrom1to10.Insomeembodimentsthelinkerhasaformulaof 

(GSSGGS)~(SEQIDNO:248),whereinnisanintegerfrom1to10.  

Table7.Linkersequences 

Construct AminoAcidSequence SEQID 
Descri tion (iNto C) 0 

Linker 1 6000~0000S00005 18 
Linker 2 00005 19 

102061InsomeembodimentsthelinkerconnectstheC-terminusofAtoanN-terminusofB.Insome 

embodimentsthelinkerconnectstheN-terminusofAtoaC-terminusofB. Insomeembodimentsthe 

linkerconnectstheC-terminusofAtotheN-terminusoftheFabheavychainpolypeptide.Insome 

embodimentsthelinkerconnectstheN-terminusofAtotheC-terminusoftheFabheavychainpolypeptide.  

InsomeembodimentsthelinkerconnectstheC-terminusofAtotheN-terminusoftheFablightchain 

polypeptide.InsomeembodimentsthelinkerconnectstheN-terminusofAtotheC-terminusoftheFab 

lightchainpolypeptide.InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetothe 

scFvlightchainvariable domain.InsomeembodimentsthelinkerconnectstheFablightchainpolypeptide 

tothescFvheavychainvariabledomain.InsomeembodimentsthelinkerconnectstheFabheavychain 
9 

polypeptidetothescFvlightchainvariabledomain.InsomeembodimentsthelinkerconnectstheFab 

heavychainpolypeptidetothescFvheavychainvariabledomain.Insomeembodimentsthelinkerconnects 

theFablightchainpolypeptidetotheN-terminusofthescFvlightchainvariabledomain.Insome 
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embodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchain 

variabledomain.InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheN

terminusofthescFvheavychainvariabledomain.InsomeembodimentsthelinkerconnectstheFablight 

chainpolypeptidetotheC-terminusofthescFvheavychainvariabledomain.Insomeembodimentsthe 

linkerconnectstheFabheavychainpolypeptidetotheN-terminusofthescFvlightchainvariabledomain.  

InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFv 

lightchainvariabledomain.InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptideto 

theN-terminusofthescFvheavychainvariabledomain.InsomeembodimentsthelinkerconnectstheFab 

heavychainpolypeptidetotheC-terminusofthescFvheavychainvariabledomain.  

Multispecific Antibodies that Bind to CD28 and PD-Li 

102071InsomeembodimentsthemultispecificantibodycomprisingaCD2SbindingdomainandaPD-Li 

bindingdomaincomprisesavarietyofmultispecificantibodyformats.Insomeembodimentsthe 

multispecificantibodycomprisesaCD28bindingdomainandaPD-Libindingdomainwhereinwhenthe 

CD2Sbindingdomainisasinglechainvariablefragment(scFv),thenthePD-Libindingdomainisnota 

scFv.  

102081Insomeembodimentsthemultispecificantibodyfurthercomprisesafragmentcrystallizable(Fc) 

region.InsomeembodimentstheFcregioncomprisesanIgOCH2domainandanIgOCH3domain.In 

someembodimentstheFcregioncomprisesaheterodimericFcregion.InsomeembodimentstheFc 

regioncompnsesatleastoneaminoacidmodificationthatincreasesthehalf-lifeofthemultispecific 

antibody.InsomeembodimentstheFcregioncomprisesatleastoneaminoacidmodificationthat 

modulatesitsinteractionwithanFcreceptor.InsomeembodimentstheFcregioncomprisesatleastone 

aminoacidmodificationthatincreasesbindingoftheFcregiontoanFcreceptor.Insomeembodimentsthe 

someembodimentsthemodificationisanaminoacidsubstitutiondeletionoraddition.Insome 

embodimentsthemodificationisanaminoacidsubstitution.Insomeembodimentstheatleastoneamino 

acidmodificationthatdecreasesglycosylationoftheFcregioncomprisesanaminoacidsubstitutionata 

positioncorrespondingtopositionN297ofhumanIgGiwhereinthenumberingisaccordingtotheEU 

indexofKabat.InsomeembodimentstheFcregionisafucosylated.  

102091Insomeembodimentsthemultispecificantibodyisassembledfromatleasttwodifferentheavyand 

lightchainsexpressedinthesameproducercell.Insomeembodimentsthemultispecificantibodyis 

producedusingknobs-into-holestechnologytoforceheavy-chainheterodimerizationinwhichmutationsare 

introducedintothetwoCH3domains.  

102101Insomeembodimentsthemultispecificantibodylacksafragmentcrystallizable(Fc)region.In 

someembodimentstwoormoredifferentantibodiesarelinkedtogethertoformthemultispecificantibody.  

Insomeembodimentstwodifferentantibodiesarelinkedtogethertoformthemultispecificantibody.For 

examplethePD-LibindingdomainisaFaborFab'andislinkedtotheCD28bindingdomainthatisa 
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scFvanotherFaborFab',orasingledomainantibody.InsomeembodimentstheCD28bindingdomainis 

ascFvandislinkedtothePD-LibindingdomainthatisFaborFab'orasingledomainantibody.Insome 

embodimentsthePD-LibindingdomainisasingledomainantibodyandislinkedtotheCD28binding 

domainthatisanothersingledomainantibody.InsomeembodimentsthePD-LibindingdomainisaFab 

orFab'andislinkedtotheCD28bindingdomaintatisanotherFaborFab'.Insomeembodimentsthe 

PD-L1bindingdomainisaFaborFab'andislinkedtotheCD2Sbindingdomaintatisasingledomain 

antibody.InsomeembodimentsthePD-LibindingdomainisaFaborFab'andislinkedtotheCD2S 

bindingdomainthatisascFv.InsomeembodimentsthePD-Libindingdomainisasingledomain 

antibodyandislinkedtotheCD28bindingdomainthatisaFaborFab'.InsomeembodimentstePD-Li 

bindingdomainisasingledomainantibodyandislinkedtotheCD28bindingdomainthatisascFv.In 

someembodimentsthePD-LibindingdomainisascFvandislinkedtotheCD2Sbindingdomainthatisa 

FaborFab'.InsomeembodimentsthePD-LibindingdomainisascFvandislinkedtotheCD2Sbinding 

domainthatisasingledomainantibody.InsomeembodimentsthePD-LibindingdomainisascFvandis 

linkedtotheCD28bindingdomainthatisascFv.  

102111InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacid 

sequencethathasatleast8000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:20, 

andanaminoacidsequenceoftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast800osequenceidentity 

totheaminoacidsequenceaccordingtoSEQIDNO:21. Insomeembodimentsthelinkerconnectsthe 

FabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFab 

lightchainpolypeptidecomprisesanaminoacidsequencethathasatleast900osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:20,andanaminoacidsequenceoftheFabheavychain 

acidsequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

21. InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacid 

sequencethathasatleast9500sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:20, 

andanaminoacidsequenceoftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast950osequenceidentity 

totheaminoacidsequenceaccordingtoSEQIDNO:2, InsomeembodimentsthelinkerconnectstheFab 

heavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFablight 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast960osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:20,andanaminoacidsequenceoftheFabheavychainpolypeptide 

thatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacid 

sequencethathasatleast960osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:2i.  

InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFv 
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lightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequence 

accordingtoSEQIDNO:20,andanaminoacidsequenceoftheFabheavychainpolypeptidethatis 

connectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceto 

SEQIDNO:21. InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC

terminusofthescFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesan 

aminoacidsequencethathasatleast970osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:20,andanaminoacidsequenceoftheFabheavychainpolypeptidethatisconnectedtotheC

terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast970o 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:21. Insomeembodimentsthe 

linkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomain 

andwhereintheFablightchainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO.  

20,andanaminoacidsequenceoftheFabheavychainpolypeptidethatisconnectedtotheC-terminusof 

thescFvlightchainvariabledomaincomprisesanaminoacidsequencetoSEQIDNO:21. Income 

embodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchain 

variabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequencethathasat 

least9800sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:20,andanaminoacid 

sequenceoftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

variabledomain compnsesanaminoacidsequencethathasatleast980osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:21. InsomeembodimentsthelinkerconnectstheFabheavychain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFablightchain 

polypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:20,andanaminoacidsequenceof 

theFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequencetoSEQIDNO:21. InsomeembodimentsthelinkerconnectstheFab 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast990osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:20,andanaminoacidsequenceoftheFabheavychainpolypeptide 

thatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacid 

sequencethathasatleast9900sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:21 

InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFv 

lightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequence 

accordingtoSEQIDNO:20,andanaminoacidsequenceoftheFabheavychainpolypeptidethatis 

connectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceto 

SEQIDNO:21.  

102121InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:20,andanaminoacidsequenceof 
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theFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:21.  

102131InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacid 

sequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO:20,andanaminoacidsequenceof 

theFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequenceofatleast470consecutiveaminoacidresiduesofSEQIDNO:21.  

102141InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:20andhasatleast800osequence 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:20andanaminoacidsequence 

oftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariable 

domaincomprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO: 

21andhasatleast800 sequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO: 

21.  

102151InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:20andhasatleast900osequence 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:20andanaminoacidsequence 

oftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariable 

domaincomprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO: 

21andhasatleast900osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO: 

21.  

scFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:20andhasatleast950~sequence 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:20andanaminoacidsequence 

oftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariable 

domaincomprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO: 

21andhasatleast950osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO: 

21.  

102171InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:20andhasatleast990~sequence 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:20andanaminoacidsequence 

oftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariable 

domaincomprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO: 
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21andhasatleast990osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO: 

21.  

102181InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFabheavychainpolypeptide 0 

compnsesanaminoacid 
sequencethathasatleast8000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:23, 

andanaminoacidsequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast800osequenceidentity 

totheaminoacidsequenceaccordingtoSEQIDNO:22.InsomeembodimentsthelinkerconnectstheFab 

lightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavy 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast900osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:23,andanaminoacidsequenceoftheFablightchainpolypeptide 

thatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacid 

sequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:22.  

InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlight 
chainvariabledomainandwhereintheFabheavychainpolypeptide 0 

compnsesanaminoacidsequencethat 

hasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:23,andanamino 

acidsequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

variabledomain compnsesanaminoacidsequencethathasatleast950osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:22.InsomeembodimentsthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychain 

polypeptidecomprisesanaminoacidsequencethathasatleast960osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:23,andanaminoacidsequenceoftheFablightchainpolypeptidethat 

isconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequence 

embodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchain 

variabledomainandwhereintheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasat 

least9700sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:23,andanaminoacid 

sequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

compnsesanaminoacidsequencethathasatleast97osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:22.InsomeembodimentsthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychain 

polypeptidecomprisesanaminoacidsequencethathasatleast9~0osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:23,andanaminoacidsequenceoftheFablightchainpolypeptidethat 

isconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequence 

thathasatleast980osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:22.Insome 

embodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchain 

variabledomainandwhereintheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasat 
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least990~sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:23,andanaminoacid 

sequenceofiheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

variabicdomaincompnsesanaminoacidsequencethathasatleast990~sequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:22.InsomeembodimentsthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychain 

polypeptidccomprisesanaminoacidsequenceaccordingtoSEQIDNO:23,andanaminoacidsequenceof 

theFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequencetoSEQIDNO:22.  

102191InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFabheavychainpolypeptide 0 

compnsesanaminoacid 
sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:23,andanaminoacidsequenceof 

theFablightchainpolypeptidethatisconnectedtotheC-terminusofthcscFvlightchainvariabledomain 

comprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:22.In 

someembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlight 
chainvariabledomainandwhereintheFabheavychainpolypeptide 0 

compnsesanaminoacidsequenceofat 

least220consecutiveaminoacidresiduesofSEQIDNO:23,andanaminoacidsequenceoftheFablight 

chainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesan 

aminoacidsequenceofatleast460consecutiveaminoacidresiduesofSEQIDNO:22.  

102201InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFabheavychainpolypeptidecompnsesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:23andhasatleast800osequence 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:23andanaminoacidsequence 

oftheFablightchainpolypepticicthatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

hasatleast800osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO:22.  

102211InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFabheavychainpolypeptide 0 

compnsesanammoacid 
sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:23andhasatleast900osequence 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:23andanaminoacidsequence 

oftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:22and 

hasatleast900osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO:22.  

102221InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFabheavychainpolypeptidecompnsesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:23andhasatleast950osequence 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:23andanaminoacidsequence 

oftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 
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comprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:22and 

hasatleast950osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO:22.  

102231InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFabheavychainpolypeptide 0 

compnsesanaminoacid 
sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:23andhasatleast960osequence 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:23andanaminoacidsequence 

ofiheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:22and 

hasatleast960osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO:22.  

102241InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFabheavychainpolypeptidecompnsesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:23andhasatleast970~sequence 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:23andanaminoacidsequence 

oftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:22and 

hasatleast970osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO:22.  

102251InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFabheavychainpolypeptidecompnsesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:23andhasatleast980~sequence 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:23andanaminoacidsequence 

oftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:22and 

hasatleast980osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO:22.  

scFvlightchainvariabledomainandwhereintheFabheavychainpolypeptidecompnsesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:23andhasatleast990~sequence 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:23andanaminoacidsequence 

oftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:22and 

hasatleast990osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO:22.  

102271InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacid 

sequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:42, 

andanaminoacidsequenceoftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast800osequenceidentity 

totheaminoacidsequenceaccordingtoSEQIDNO:48.Insomeembodimentsthelinkerconnectsthe 

FabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFab 
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lightchainpolypeptidecomprisesanaminoacidsequencethathasatleast900osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:42,andanaminoacidsequenceofiheFabheavychain 

polypeptidethatisconncctcdtothcC-tcrminusofilicscFvlightchainvariabicdomaincomprisesanamino 

acidsequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

48.InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFablightchainpolypcptidccompriscsanaminoacid 

sequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:42, 

andanaminoacidsequenceofiheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast950oscquenccidcntity 

totheaminoacidsequenceaccordingtoSEQIDNO:48.InsomeembodimentsthelinkerconnectstheFab 

heavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFablight 

chainpolypeptidccompriscsanaminoacidscquenccthathasatleast960osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:42,andanaminoacidsequenceoftheFabheavychainpolypeptide 

thatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacid 

sequencethathasatleast960osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:48.  

InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFv 

lightchainvariabledomainandwhereinthcFablightchainpolypeptidccompriscsanaminoacidsequcnce 

accordingtoSEQIDNO:42,andanaminoacidsequenceoftheFabheavychainpolypeptidethatis 

connectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceto 

SEQIDNO:48.InsomeembodimentsthelinkcrconnectstheFabheavychainpolypeptidetotheC

terminusofthescFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesan 

aminoacidsequencethathasatleast970osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:42andanaminoacidscquenccoftheFabhcavychainpolypcptidethatisconncctccltotheC

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:48.Insomeembodimentsthe 

linkerconnectstheFabheavychainpolypcptidetotheC-terminusofthescFvlightchainvariabledomain 

andwhereintheFablightchainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO.  

42,andanaminoacidsequenceoftheFabheavychainpolypeptidethatisconnectedtotheC-terminusof 

thescFvlightchainvariablcdomaincomprisesanaminoacidsequencetoSEQIDNO:48.Insome 

embodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchain 

variabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequencethathasat 

icast980 sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:42,andanaminoacid 

sequenceoftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

variablcdomain 9 0 

compnsesanaminoacidsequcncethathasatleast98osequenceidentitytotheaminoacid 
sequenceaccordingtoSEQIDNO:48.InsomeembodimentsthelinkerconnectstheFabheavychain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFablightchain 

polypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:42,andanaminoacidsequenceof 
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theFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequencetoSEQIDNO:48.InsomeembodimentsthelinkerconnectstheFab 

heavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFablight 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast990osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:42,andanaminoacidsequenceoftheFabheavychainpolypeptide 

thatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacid 

sequencethathasatleast990osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:48.  

InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFv 

lightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequence 

accordingtoSEQIDNO:42,andanaminoacidsequenceoftheFabheavychainpolypeptidethatis 

connectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceto 

SEQIDNO:48.  

102281InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:42andhasatleast950osequence 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:42andanaminoacidsequence 

oftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariable 

domaincomprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO: 

48andhasatleast950 sequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO: 

48.  

102291InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:42andhasatleast990~sequence 

oftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariable 

domaincomprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO: 

48andhasatleast990osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO: 

48.  

102301InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFabheavychainpolypeptidecompnsesanaminoacid 

sequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:43, 

andanaminoacidsequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast800osequenceidentity 

totheaminoacidsequenceaccordingtoSEQIDNO:49.InsomeembodimentsthelinkerconnectstheFab 

lightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavy 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast900osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:43,andanaminoacidsequenceoftheFablightchainpolypeptide 
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thatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacid 

sequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:49.  

InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlight 

chainvariabledomainandwhereintheFabheavychainpolypeptidecompnsesanaminoacidsequencethat 

hasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:43,andanamino 

acidsequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

variabledomain compnsesanaminoacidsequencethathasatleast950osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:49.InsomeembodimentsthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychain 

polypeptidecomprisesanaminoacidsequencethathasatleast960osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:43,andanaminoacidsequenceoftheFablightchainpolypeptidethat 

isconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequence 

thathasatleast960osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:49.Insome 

embodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchain 

variabledomainandwhereintheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasat 

least9700sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:43,andanaminoacid 

sequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

variabledomain compnsesanaminoacidsequencethathasatleast970osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:49.InsomeembodimentsthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychain 

polypeptidecomprisesanaminoacidsequencethathasatleast930osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:43,andanaminoacidsequenceoftheFablightchainpolypeptidethat 

isconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequence 

embodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchain 

variabledomainandwhereintheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasat 

least9900sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:43,andanaminoacid 

sequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

compnsesanaminoacidsequencethathasatleast99osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:49.InsomeembodimentsthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychain 

polypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:43,andanaminoacidsequenceof 

theFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequencetoSEQIDNO:49.  

102311InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFabheavychainpolypeptide 9 

compnsesanaminoacid 
sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:43andhasatleast950~sequence 
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identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:43andanaminoacidsequence 

ofiheFablightchainpolypeptidethatisconnectedtotheC-terminusofthcscFvlightchainvariabledomain 

comprisesanaminoacidsequenceofatleast450consecutivcaminoacidresiducsofSEQIDNO:49and 

hasatleast950osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO:49.  

102321InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFabheavychainpolypcptidecompnsesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:43andhasatleast990osequence 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:43andanaminoacidsequence 

oftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthcscFvlightchainvariabledomain 

comprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:49and 

hasatleast990osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO:49.  

102331InsomcembodimentsthclinkerconncctsthcFabheavychainpolypepticictotheC-terminusofthc 

scFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacid 

sequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:44, 

andanaminoacidsequenceoftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast800osequenceidentity 

tothcaminoacidscqucnceaccordingtoSEQIDNO:50.Insomeembodimentsthelinkerconnectsthc 

FabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFab 

lightchainpolypeptidecomprisesanaminoacidsequencethathasatleast900osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:44,andanaminoacidsequcnccofthcFabheavychain 

polypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanamino 

acidsequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

50.InsomecmbodimentsthelinkcrconnectstheFabhcavychainpolypeptidetotheC-terminusofthc 

sequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:44, 

andanaminoacidsequenceoftheFabheavychainpolypeptidethatisconnectedtothcC-terminusofthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast950osequenceidentity 

totheaminoacidsequenceaccordingtoSEQIDNO:50.InsomeembodimentsthelinkerconnectstheFab 

hcavychainpolypcptidetotheC-terminusofthcscFvlightchainvariabledomainandwhercintheFablight 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast960osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:44,andanaminoacidsequenceoftheFabheavychainpolypeptide 

thatisconnectcdtothcC-tcrminusofthescFvlightchainvariabledomaincomprisesanaminoacid 

sequencethathasatleast960osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:50.  

InsomcembodimentsthclinkerconncctstheFabhcavychainpolypepticletothcC-tcrminusofthescFv 

lightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequence 

accordingtoSEQIDNO:44,andanaminoacidsequenceoftheFabheavychainpolypeptidethatis 

connectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenccto 
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SEQIDNO:50.InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC

terminusofthescFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesan 

aminoacidsequencethathasatleast970osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:44andanaminoacidsequenceoftheFabheavychainpolypeptidethatisconnectedtotheC

terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast970o 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:50.Insomeembodimentsthe 

linkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomain 

andwhereintheFablightchainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQID 9 

44,andanaminoacidsequenceoftheFabheavychainpolypeptidethatisconnectedtotheC-terminusof 

thescFvlightchainvariabledomaincomprisesanaminoacidsequencetoSEQIDNO:50.Insome 

embodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchain 

variabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequencethathasat 

least980osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:44,andanaminoacid 

sequenceoftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

compnsesanaminoacidsequencethathasatleast98osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:50.InsomeembodimentsthelinkerconnectstheFabheavychain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFablightchain 

polypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:44,andanaminoacidsequenceof 

theFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequencetoSEQIDNO:50.InsomeembodimentsthelinkerconnectstheFab 

heavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFablight 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast990osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:44,andanaminoacidsequenceoftheFabheavychainpolypeptide 

sequencethathasatleast990osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:50.  

InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFv 

lightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequence 

accordingtoSEQIDNO:44,andanaminoacidsequenceoftheFabheavychainpolypeptidethatis 

connectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceto 

SEQIDNO:50.  

102341InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:44andhasatleast950osequence 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:44andanaminoacidsequence 

oftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariable 

domaincomprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO: 
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50andhasatleast950osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO: 

50.  

102351InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:44andhasatleast990osequence 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:44andanaminoacidsequence 

oftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariable 

domaincomprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO: 

50andhasatleast990 sequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO: 

50.  

102361InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFabheavychainpolypeptidecompnsesanaminoacid 

sequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:45, 

andanaminoacidsequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast800osequenceidentity 

totheaminoacidsequenceaccordingtoSEQIDNO:51. InsomeembodimentsthelinkerconnectstheFab 

lightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavy 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast900osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:45,andanaminoacidsequenceoftheFablightchainpolypeptide 

thatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacid 

sequencethathasatleast9000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:51 

InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlight 
chainvariabledomainandwhereintheFabheavychainpolypeptide 9 

compnsesanaminoacidsequencethat 

acidsequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

compnsesanaminoacidsequencethathasatleast95osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:51. InsomeembodimentsthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychain 

polypeptidecomprisesanaminoacidsequencethathasatleast960osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:45,andanaminoacidsequenceoftheFablightchainpolypeptidethat 

isconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequence 

thathasatleast9600sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:51 Insome 

embodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchain 

variabledomainandwhereintheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasat 

least970~sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:45,andanaminoacid 

sequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

variabledomain 9 0 

compnsesanaminoacidsequencethathasatleast97osequenceidentitytotheaminoacid 
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hasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:45,andanamino
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sequenceaccordingtoSEQIDNO:51. InsomeembodimentsthelinkerconnectstheFablightchain 

polypoptidetotheC-terminusofthcscFvlightchainvariabledomainandwhereintheFabheavychain 

polypeptidecomprisesanaminoacidsequencethathasatleast9~Oosequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:45,andanaminoacidsequenceoftheFablightchainpolypeptidethat 

isconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequence 

thathasaticast980 scqucnccidentitytotheaminoacidsequenceaccordingtoSEQIDNO:51 Insome 

embodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchain 

variabledomainandwhereintheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasat 

least990~sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:45,andanaminoacid 

sequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

variabledomain 9 0 

compnsesanaminoacidsequencethathasatleast99osequenceidentitytotheaminoacid 
sequenceaccordingtoSEQIDNO:51. InsomeembodimcntsthclinkerconncctstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychain 

polypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:45,andanaminoacidsequenceof 

theFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequencetoSEQIDNO:51.  

102371InsomeembodimentsthelinkerconnectsthcFablightchainpolypeptidetotheC-tcrminusofthe 

scFvlightchainvariabledomainandwhereintheFabheavychainpolypeptidecompnsesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:45andhasatleast950~sequence 

idcntitytothcatleast200consccutivcaminoacidresiduesofSEQIDNO:45andanaminoacidsequence 

oftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:51and 

hasatleast950osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO:51.  

scFvlightchainvariabledomainandwhereintheFabheavychainpolypeptide 9 

compnsesanaminoacid 
scqucnccofatleast200consceutiveaminoacidrcsiduesofSEQIDNO:45andhasatleast990~scqucncc 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:45andanaminoacidsequence 

oftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiducsofSEQIDNO:51and 

hasatleast990osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO:51.  

102391InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabicdomainandwhereintheFablightchainpolypeptidecomprisesanaminoacid 

sequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:46, 

andanaminoacidscqucnceoftheFabheavychainpolypeptidcthatisconnectedtotheC-terminusofthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast800osequenceidentity 

totheaminoacidsequenceaccordingtoSEQIDNO:52.Insomeembodimentsthelinkerconnectsthe 

FabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFab 
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lightchainpolypeptidecomprisesanaminoacidsequencethathasatleast900osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:46,andanaminoacidsequenceofiheFabheavychain 

polypeptidethatisconncctcdtothcC-tcrminusofilicscFvlightchainvariabicdomaincomprisesanamino 

acidsequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

52.InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFablightchainpolypcptidccompriscsanaminoacid 

sequencethathasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:46, 

andanaminoacidsequenceofiheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast950oscquenccidcntity 

totheaminoacidsequenceaccordingtoSEQIDNO:52.InsomeembodimentsthelinkerconnectstheFab 

heavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFablight 

chainpolypeptidccompriscsanaminoacidscquenccthathasatleast960osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:46,andanaminoacidsequenceoftheFabheavychainpolypeptide 

thatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacid 

sequencethathasatleast960osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:52.  

InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFv 

lightchainvariabledomainandwhereinthcFablightchainpolypeptidccompriscsanaminoacidsequcnce 

accordingtoSEQIDNO:46,andanaminoacidsequenceoftheFabheavychainpolypeptidethatis 

connectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceto 

SEQIDNO:52.InsomeembodimentsthelinkcrconnectstheFabheavychainpolypeptidetotheC

terminusofthescFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesan 

aminoacidsequencethathasatleast970osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:46,andanaminoacidscquenccoftheFabhcavychainpolypcptidethatisconncctccltotheC

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:52.Insomeembodimentsthe 

linkerconnectstheFabheavychainpolypcptidetotheC-terminusofthescFvlightchainvariabledomain 

andwhereintheFablightchainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO.  

46,andanaminoacidsequenceoftheFabheavychainpolypeptidethatisconnectedtotheC-terminusof 

thescFvlightchainvariablcdomaincomprisesanaminoacidsequencetoSEQIDNO:52.Insome 

embodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchain 

variabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequencethathasat 

icast980 sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:46,andanaminoacid 

sequenceoftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

variablcdomain 9 0 

compnsesanaminoacidsequcncethathasatleast98osequenceidentitytotheaminoacid 
sequenceaccordingtoSEQIDNO:52.InsomeembodimentsthelinkerconnectstheFabheavychain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFablightchain 

polypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:46,andanaminoacidsequenceof 
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theFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequencetoSEQIDNO:52.InsomeembodimentsthelinkerconnectstheFab 

heavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFablight 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast990osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:46,andanaminoacidsequenceoftheFabheavychainpolypeptide 

thatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacid 

sequencethathasatleast990osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:52.  

InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFv 

lightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequence 

accordingtoSEQIDNO:46,andanaminoacidsequenceoftheFabheavychainpolypeptidethatis 

connectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceto 

SEQIDNO:52.  

102401InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:46andhasatleast950osequence 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:46andanaminoacidsequence 

oftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariable 

domaincomprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO: 

52andhasatleast950 sequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO: 

52.  

102411InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:46andhasatleast990~sequence 

oftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariable 

domaincomprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO: 

52andhasatleast990osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO: 

52.  

102421InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFabheavychainpolypeptidecompnsesanaminoacid 

sequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:47, 

andanaminoacidsequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast800osequenceidentity 

totheaminoacidsequenceaccordingtoSEQIDNO:53. InsomeembodimentsthelinkerconnectstheFab 

lightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavy 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast900osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:47,andanaminoacidsequenceoftheFablightchainpolypeptide 
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thatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacid 

sequencethathasatleast900osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:53.  

InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlight 

chainvariabledomainandwhereintheFabheavychainpolypeptidecompnsesanaminoacidsequencethat 

hasatleast950osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:47,andanamino 

acidsequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

variabledomain compnsesanaminoacidsequencethathasatleast950osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:53. InsomeembodimentsthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychain 

polypeptidecomprisesanaminoacidsequencethathasatleast960osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:47,andanaminoacidsequenceoftheFablightchainpolypeptidethat 

isconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequence 

thathasatleast960osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:53. Income 

embodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchain 

variabledomainandwhereintheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasat 

least9700sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:47,andanaminoacid 

sequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

variabledomain compnsesanaminoacidsequencethathasatleast970osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:53. InsomeembodimentsthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychain 

polypeptidecomprisesanaminoacidsequencethathasatleast930osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:47,andanaminoacidsequenceoftheFablightchainpolypeptidethat 

isconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequence 

embodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchain 

variabledomainandwhereintheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasat 

least9900sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:47,andanaminoacid 

sequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

compnsesanaminoacidsequencethathasatleast99osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:53. InsomeembodimentsthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychain 

polypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:47,andanaminoacidsequenceof 

theFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequencetoSEQIDNO:53.  

102431InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFabheavychainpolypeptide 9 

compnsesanaminoacid 
sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:47andhasatleast950~sequence 
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identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:47andanaminoacidsequence 

ofiheFablightchainpolypeptidethatisconnectedtotheC-terminusofthcscFvlightchainvariabledomain 

comprisesanaminoacidsequenceofatleast450consecutivcaminoacidresiducsofSEQIDNO:53and 

hasatleast950osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO:53.  

102441InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthe 

scFvlightchainvariabledomainandwhereintheFabheavychainpolypcptidecompnsesanaminoacid 

sequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:47andhasatleast990osequence 

identitytotheatleast200consecutiveaminoacidresiduesofSEQIDNO:47andanaminoacidsequence 

oftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthcscFvlightchainvariabledomain 

comprisesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:53and 

hasatleast990osequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO:53.  

Table8.AntibodysequencesthatbindtoCD28andPD-Li.CDRsequencesareunderlinedandwere 
determinedusingIMGTdefinition 

ConstructDescription AminoAcidSequence SEQID 
_____________________________ (iNto C) NO: 
Ab-1LC EIVLTQSPATLSLSPGERATLSC 20 

RASQSVSSYLAWYQQKPGQA 
PRLLJYDASNRATGJPARFSGS 

Anti-PDL1FabLC GSGTDFTLTISSLEPEDFAVYY 
C~QRSNWPTFGQGTKVEJKR 
TVAAPSVFIFPPSDEQLKSGTA 
SVVCLLNNFYPREAKVQWKV 
DNALQSGNSQESVTEQDSKDS 
TYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGE 

________________________________ C __________ 
SCKASGYIFTSYYJHW 

________ VRQAP 
GQGLEWIGSIYPGNVNINYNE 

Anti-CD28scFv- Linker2- anti-PDL1 KFKDRATLTVDTSJSTAYMEL 
FabHC SRLRSDDTAVYFCTRSHYGLD 

WNFDVWGQGTTVTVSSGGG 
GSGGGGSGGGGSDJQMTQSPS 
SLSASVGDRVTJTCHASQNIYV 
WL QKPGKAPKLLIYKA 
SNLHTGVPSRFSOSGSGTDFTL 

CQQGQTY 
TISSLQPEDFATYY_______ 
PYTFGGGTKVEIKGGGGSQVQ 

LVQSGAEVKKPGSSVKVSCKT 
SGDIFSTYAJSWVRQAPGQGL 
EWMGGIIPIFG 

KAHYAQKFQ 
GRVTJTADESTSTAYMELSSLR 
SEDTAVYFCARKFHFVSGSPF 

____ TVSSASTKG 
GMDVWGQGTTV 
PSVFPLAPSSKSTSGGTAALGC 
LVKDYFPEPVTVSWNSGALTS 

_________________________GVHTFPAVLQSSGLYSLSSVV _______ 
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TVPSSSLGTQTYICNVNHKPSN 
___________________________TKVDKKVEPKSC ________ 

Ab-2LC QVQLVQSGAEVKKPGASVKV 22 
SCKASGYTFTSYYJHWVRAP 

_________ 
GQGLEWIGSIYPGNVNINYNE 

Anti-CD28scFv- Linker2- Anti-PDL1 KFKDRATLTVDTSJSTAYMEL 
FabLC SRLRSDDTAVYFCTRSHYGLD 

WNFDVWGQGTTVTVSSOGO 
GSGGGGSGGGGSDJQMTQSPS 
SLSASVGDRVTJTCHASQNIYV 
WL QKPGKAPKLLIYKA 
SNLHTGVPSRESOSGSGTDFTL 

COOGOTY 
TISSLQPEDFATYY_______ 
PYTFGGGTKVEIKGGGGSEIV 
LTQSPATLSLSPGERATLSCRA 
SOSVSSYLAWY 
______ QQKPGQAPR 

LLIYDASNRATGJPARFS0505 
GTDFTLTJSSLEPEDFAVYYCQ 
QRSNWPTFGQGTKVEJKRTV 
AAPSVFJFPPSDEQLKSGTASV 
~CLLNNFYPREAKVQWKVDN 
ALQSGNSQESVTEQDSKDSTY 
SLSSTLTLSKADYEKHKVYAC 

____________________________EVTHQGLSSPVTKSFNRGEC ________ 

Ab-2HC QVQLVQSGAEVKKPGSSVKVS 23 
CKTSGDTFSTYAJSWVRAPO 

_________ 

QGLEWMGGIIPIFGKAHYAQ 
Anti-PDL1FabHC REQGRVTJTADESTSTAYMEL 

SSLRSEDTAVYFCARKFHFVS 
GSPFGMDVWGQGTTVTVSSA 
STKGPSVFPLAPSSKSTSGGTA 
ALGCLVKDYFPEPVTVSWNSO 
ALTSGVHTFPAVLQSSGLYSLS 

SVVTVPSSSLGTQTYJCNVNH 

Ab-3LC DIQMTQSPSSLSASVGDRVTJT 42 
CRASODVSTAVAWYQQKPGK 

Anti-PDL1Fab2LC APKLLJYSASFLYSGVPSRFSO 

SOSOTDFTLTJSSLQPEDFATY 
YCQQYLYHPATFOQOTKVEJ 
KRTVAAPSVFJFPPSDEQLKSG 
TASVVCLLNNFYPREAKVQW 
KVDNALQSONSQESVTEQD5K 
DS7EYSLSSTLTLSKADYEKHK 
VYACEV~FHQOLSSPVTKSFNR 

__________________________ OEC ________ 

Ab-3HC QVQLVQSOAEVKKPOASVKV 48 
SCRASGYIFTSYYJHWVRQAP 

Anti-CD28scFv- Linker2- anti-PDL1 __________ 
OQOLEWIOSIYPGNVNINYNE 

Fab2HC KFKDRATLTVDTSISTAYMEL 
SRLRSDDTAVYFCTRSHYGLD 
WNFDVWOQOTTVTVS5000 
OSOOOOSOOOOSDJQMTQSPS 
SLSASVODRVTJTCHASONIYV 
WL QKPOKAPKLLIYKA 

___________________________ SNLHTOVPSRFSOSOSOTDFTL ________ 
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CQQGQTY 

TISSLQPEDFATYY_______ 
PYTFGGGTKVEIKGGGGSEVQ 
LVESGGGLVQPGGSLRLSCAA 
SGFTFSDSW 
________IIIWVRQAPGKG 

LEWVAWISPYGGSTYYADSV 
KGRFTJSADTSKNTAYLQMNS 
LRAEDTAVYYCARRHWPGG 
FDYWGQGTLVTVSSASTKGPS 
VFPLAPSSKSTSGGTAALGCLV 
KDYFPEPVTVSWNSGALTSGV 
HTFPAVLQSSGLYSLSSVVTVP 
SSSLGTQTYJCNVNHKPSNTK 

___________________________VDKKVEPKSC ________ 

AbALC QVQLVQSGAEVKKPGASVKV 49 
SCKASGYIFTSYYJHWVRQAP 

Anti-CD28scFv- Linkcr2- Anti-PDL1 0GLEWJGSIYPGNVNTNYNE Q _________ 
Fab2LC KFKDRATLTVDTSISTAYMEL 

SRLRSDDTAVYFCTRSHYGLD 
WNFDVWGQGTTVTVS5000 
GSGGGGSGGGGSDJQMTQSPS 
SLSASV0DRVTJTCHASQNIYV 
WL QKPOKAPKLLIYKA 
SNLHT0VPSRFSOSGSOTDFTL 
TISSLQPEDFATYYCQQGQTY 
PYTFGG0TKVEIK0000SDJQ 
MTQSPSSLSASVODRVTITCRA 
SQDVSTAVAWYQQKPGKAPK 
LL1YSASFLYS0VPSRF50505 
GTDFTLTJSSLQPEDFATYYCQ 
QYLYHPATFGQGTKVEIKRTV 
AAPSVFJFPPSDEQLKS0TASV 
~CLLNNFYPREAKVQWKVDN 
ALQS0NSQESVTEQDSKDSTY 

SLSSTLTLSKADYEKHKVYAC 

AbAHC EVQLVESG0GLVQP0GSLRLS 43 
CAASGFIFSDSWIIJWVRQAP 

Anti-PDL1Fab2HC 0K0LEWVAWISPYGGSTYYA 
DSVK0RFTJSADTSKNTAYLQ 

MNSLRAEDTAVYYCARRHW 
PGGFDYWGQGTLVTVSSAST 
K0PSVFPLAPSSKSTS00TAAL 

0CLVKDYFPEPVTVSWNSOAL 
TS0VHTFPAVLQSS0LYSLSSV 

VTVPSSSL0TQTYJCNVNHKPS 
___________________________NTKVDKKVEPKSC ________ 

Ab-5LC QSALTQPASVSGSPGQSJTISCT 44 
0TSSDVGGYNYVSWYQQHP0 

Anti-PDL1Fab3LC KAPKLMIYDVSNRPS0VSNRF 
S0SKS0NTASLTIS0LQAEDEA 
DYYCSSYTSSSTRVFGTGTKV 
TVLGQPKANPTVTLFPPSSEEL 
QANKATLVCLJSDFYP0AVTV 

AWKAD0SPVKA0VETTKPSK 
____________________________ QSNNKYAASSYLSLTPEQWKS ________ 
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IrIRSYSCQVTHEGSTVEKTVAP 
______________________________TECS _________ 

Ab-5HC QVQLVQSGAEVKKPGASVKV 50 
SCKASGYIFTSYYIITJWVRQAP 

Anti-CD28scFv- Linker2- anti-PDL1 GQGLEWJGSIYPGNVNTNYNE 
Fab3HC KFKDRATLTVDTSISTAYMEL 

SRLRSDDTAVYFCTRSHYGLD 
WNFDVWGQGTTVTVS5000 
OSGOGOSOGOGSDJQMTQSPS 
SLSASV0DRVTJTCHASQNIYV 
WL QKPGKAPKLLIYKA 
SNLHT0VPSRESOSGSOTDFTL 

COOGOTY 
TISSLQPEDFATYY_______ 
PYTFGGGTKVEIKGOGO5EVQ 
LLESGGGLVQPGGSLRLSCAA 
SGFTFSSYIMMWVRQAPGKG 
LEWVSSIYPSGGITFYADTVK 
0RFTISRDNSKNTLYLQMNSL 
RAEDTAVYYCARIKLGTVII 
VDYWGQGTLVTVSSASTKGPS 
VFPLAPSSKSTSGOTAALOCLV 
KDYFPEPVTVSWNSGALTSGV 
HTFPAVLQSSOLYSLSSVVTVP 
SSSLGTQTYJCNVNHKPSNTK 

___________________________VDKKVEPKSC ________ 
Ab-6LC QVQLVQSGAEVKKPGASVKV 51 

SCKASGYIFTSYYJHW 
________ VRQAP 

Anti-CD28scFv- Linker2- Anti-PDL1 OQOLEWJGSIYPGNVNTNYNE 
Fab3 KFKDRATLTVDTSISTAYMEL 

SRLRSDDTAVYFCTRSHYGLD 
WNFDVWGQGTTVTVS5000 
OSOOOOSOOOOSDJQMTQSPS 
SLSASV0DRVTJTCHASQNIYV 
WL QKPOKAPKLLIYKA 

CQQGQTY 
TISSLQPEDFATYY_______ 
PYTF000TKVEIKOOOOSQSA 
LTQPASVSOSPOQSITISCTOTS 
SDVGGYNYVSWYQQHPOKAP 
KLMIYDVSNRPSGVSNRFSOS 
KSGNTASLTISOLQAEDEADY 
YCSSYTSSSTRVFGTGTKVTV 
LGQPKA 

_____ NPTVTLFPPSSEELQ 
ANKATLVCLISDFYPGAVTVA 
WKADGSPVKAGVETTKPSKQ 
SNNKYAASSYLSLTPEQWKSH 
RSYSCQVTHEOSTVEKTVAPT 

______________________________ ECS _________ 
Ab-6HC EVQLLESOGOLVQPGOSLRLS 45 

CAASGFTFSSYIMMWVRQAP 
Anti-PDL1Fab3HC GKGLEWVSSIYPSGGITFYAD 

TVKGRFTJSRDNSKNTLYLQM 
NSLRAEDTAVYYCARIKLGI 
VIIVDYWGQGTLVTVSSAST 
KGPSVFPLAPSSKSTSOGTAAL 

__________________________ GCLVKDYFPEPVTVSWNSOAL ________ 
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TSGVHTFPAVLQSSGLYSLSSV 
VTVPSSSLGTQTYJCNVNHKPS 

___________________________NTKVDKKVEPKSC ________ 

Ab-7LC EIVLTQSPGTLSLSPGERATLSC 46 
RASQRVSSSYLAWYQQKPGQ 

Anti-PDL1Fab4LC APRLLIYDASSRATGIPDRFSG 
SGSGTDFTLTJSRLEPEDFAVY 
YCQQYGSLPWTFGQGTKVEJ 
KRTVAAPSVFJFPPSDEQLKSG 
TASVVCLLNNFYPREAKVQW 
KVDNALQSGNSQESVTEQD5K 
DSTYSLSSTLTLSKADYEKIIK 
VYACEVTHQGLSSPVTKSFNR 

__________________________ GEC ________ 

Ab-7HC QVQLVQSGAEVKKPGASVKV 52 
SCKASGYIFTSYYJHWVRQAP 

Anti-CD28scFv- Linker2- anti-PDL1 GQGLEWJGSIYPGNVNTNYNE 
Fab4HC KFKDRATLTVDTSISTAYMEL 

SRLRSDDTAVYFCTRSHYGLD 
WNFDVWGQGTTVTVS5000 
GSGGGGSGGGGSDJQMTQSPS 
SLSASVGDRVTJTCHASQNIYV 
WL QKPGKAPKLLIYKA 
SNLHTGVPSRFSOSGSGTDFTL 

CQQGQTY 
TISSLQPEDFATYY_______ 
PYTFGGGTKVEIKGGGG5EVQ 
LVESGGGLVQPGGSLRLSCAA 
SGFIFSRYWMSWVRQAPGK 
GLEWVANIKQDGSEKYYVDS 
VKGRFTISRDNAKNSLYLQMN 
SLRAEDTAVYYCAREGGWFG 
ELAFDYWGQGTLVTVSSAST 
KGPSVFPLAPSSKSTSGGTAAL 
GCLVKDYFPEPVTVSWNSOAL 

VTVPSSSLGTQTYJCNVNHKPS 
___________________________ NTKVDKRVEPKSC ________ 

Ab-8LC QVQLVQSGAEVKKPGASVKV 53 
SCKASGYIFTSYYIITJWVRQAP 

Anti-CD28scFv- Linkcr2-Anti-PDL1 __________ 
GQGLEWIGSIYPGNVNINYNE 

Fab4LC KFKDRATLTVDTSISTAYMEL 
SRLJRSDDTAVYFCTRSHYGLD 
WNFDVWGQGTTVTVS5000 
OSOOOOSOOOOSDJQMTQSPS 
SLSASV0DRVTJTCHASONIYV 
WL QKPGKAPKLLIYKA 
SNLHTGVPSRFSOSOSOTDFTL 

COOGOTY 
TISSLQPEDFA7EYY_______ 
PYTF000TKVEIKOOOOSEIV 
LTQSP0TLSLSP0ERATLSCRA 
SQRVSSSYLAWYQQKPGQAP 
RLJLIYDASSRATOJPDRFSOSO 
SOTDFTLTJSRLJEPEDFAVYYC 
QOYGSLPWTF0Q0TKVEJKR 
TVAAPSVFIFPPSDEQLKSOTA 

__________________________ SVVCLLNNFYPR1IAKVQWKV ________ 
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DNALQSGNSQESVTEQDSKDS 
TYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGE 

________________________________ C __________ 

Ab-8HC EVQLVESGGGLVQPGGSLRLS 47 
CAASGFIFSRYWMSWVRQAP 

Anti-PDL1Fab4HC GKGLEWVANIKODGSEKYYV 
DSVKGRFTJSRDNAKNSLYLQ 
MNSLRAEDTAVYYCAREGG 
WFGELAFDYWGGTLVTVSS 
__________ 

ASTKGPSVFPLAPSSKSTSGGT 
AALGCLVKDYFPEPVTVSWNS 
GALTSGVHTFPAVLQSSOLYS 
LSSVVTVPSSSLGTQTYJCNVN 

___________________________ HKPSNTKVDKRVEPKSC ________ 

102451Insomeembodimentsthemultispecificantibodiesdescribedhereincompnseimprovedactivityin 

tumorcellkilling.Insomeembodimentsthemultispecificantibodiescomprisean1C50oflessthanabout 

300picomolar(pM)inacellkillingassay.Insomeembodimentsthemultispecificantibodiescomprisean 

1C50oflessthanabout200picomolar(pM)inacellkillingassay.Insomeembodimentsthemultispecific 

antibodiescomprisean1C50oflessthanabout100picomolar(pM)inacellkillingassay.Insome 

embodimentsthemultispecificantibodiescompnsean1C50oflessthanabout75picomolar(pM)inacell 

killingassay.Insomeembodimentsthemultispecificantibodiescomprisean1C50oflessthanabout50 

picomolar(pM)inacellkillingassay.Insomeembodimentsthemultispecificantibodiescomprisean1C50 

oflessthanabout25picomolar(pM)inacellkillingassay.Insomeembodimentsthemultispecific 

antibodiescomprisean1C50oflessthanabout10picomolar(pM)inacellkillingassay.  

102461Insomeembodimentsthemultispecificantibodiesdescribedhereintriggerliftleornonon-specific 

activationofimmunecells.Insomeembodimentsthemultispecificantibodiesdescribedhereintriggerlittle 

noJENyTNF-alphaorJL-2releasefromimmunecells.Insomeembodimentsthemultispecificantibodies 

describedhereintriggerlittleornoproliferationofimmunecells.  

Multispecific Antibodies that Bind to CD28 and PD-Li: Formats for Selective Activation in Tumor 

U ents 

102471Insomeembodimentsthemultispecificantibodiesdescribedhereinareselectivelyactivatedin 

tumormicroenvironments.  

102481Insomeembodimentsthemultispecificantibodyisaccordingtothefollowingsubformula:P 1 -L1

A-L-B(FormulaTa)whereinAcomprisestheCD2SbindingdomaiwBcomprisesthePD-Libinding 

domainLcomprisesthelinkerthatconnectsAtoB, P1comprisesapeptidethatbindstoAandL 1 

comprisesalinkingmoietythatconnectsAtoP 1 andisasubstrateforatumorspecificprotease.  

102491Insomeembodimentsthemultispecificantibodyisaccordingtothefollowingsubformula:A-L-B
L2 -P2 (FormulaIbiwhereinAcomprisestheCD28bindingdomainBcomprisesthePD-Libinding 
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domainLcomprisesthelinkerthatconnectsAto 9 

BP2 comprisesapeptidethatbindstoBandL 2 

comprisesalinkingmoietythatconnectsBtoP 2 andisasubstrateforatumorspecificprotease.  

102501Insomcembodimentsthcmultispecificantibodyisaccordingtothefollowingsubformula:P 1 -L1

A-L-B-L2 -P2 (FormulaIc)whereinAcomprisestheCD28bindingdomainBcomprisesthePD-Li 
9 

bindingdomainLcompnsesthelinkerthatconnectsAtoBP 1 comprisesapeptidethatbindstoAandL 1 

comprisesalinkingmoietythatconnectsAtoP 1 andisasubstrateforatumorspecific 'P2 

9 

comprisesapeptidethatbindstoBandL 2 compnscsalinkingmoietythatconnectsBtoP 2 andisasubstrate 

foratumorspecificprotease.  

Half-lifeextendingmolecule (Hi) 

102511InsomeembodimentsthemultispecificantibodiesofFormulaIaFormulaIbFormulaIcfurther 

compriseahalf-lifeextendingmolecule(H 1 ).InsomeembodimentsH 1 isconnectedtoP 1 .Insome 

embodimentsH 1 isconnectedtoP 2 .InsomeembodimentsH 1 doesnotblockAbindingtoCD2S.Insome 

embodimentsH 1 comprisesalinkingmoiety(L 5 )thatconnectsH 1 toP1 orH1 toP2 .Insomeembodiments 

half-lifeextendingmolecule(H 1 )doesnothavebindingaffinityto , Insomeembodimentsthehalf

lifeextendingmolecule(H 1 )doesnothavebindingaffinitytoCD28.Insomeembodimentsthehalf-life 

extendingmolecule(H 1 )doesnotshieldthemultispecificantibodyfromCD2S.  

102521InsomeembodimentsH 1 comprisesasequenceasdisclosedinTable9orasequencesubstantially 

identicalthereto(e.g.,asequencethathasatleast900o,950o,960o, 970o980oor990osequenceidentity).  

Table9.H1 Sequences 

ConstructDescription AminoAcidSequence SEQIDNO: 
_______________________________ (NtoC) ____________ 
Anti-AlbuminCDR-H1 OsTFYTAV 54 

Anti-AlbuminCDR-H2 JRWTALTT 55 

Anti-albumin EVQLVESGGGLVQPGGSLRLSCAASGSTF 57 

YTAVMGWVRAPGKGLEWVAAIRWTA 
_____ Q ______ 

LITSYADSVKGRFTJSRDGAKTTLYLQM 
NSLRPEDTAVYYCAARGTLGLFTTADSY 

_________________________DYWGQGTLVTVSS __________ 

102531InsomeembodimentsH 1 comprisesanaminoacidsequencethathasrepetitivesequencemotifs.In 

someembodimentsH 1 comprisesanaminoacidsequencethathashighlyorderedsecondary 

ru. "Highlyorderedsecondarystructureasusedinthiscontextmeansthatatleastabout500oor 

about700~orabout800~orabout900~ofaminoacidresiduesofH 1 contributetosecondarystructureas 

measuredordeterminedbymeansincludingbutnotlimitcdtospectrophotometry(e.g.bycircular 

dichroismspectroscopyinthe"far-UVspectralregion(190-250nm),andcomputerprogramsor 

algorithmssuchastheChou-FasmanalgorithmandtheGamier-Osguthorpe-Robson('tiOR")algorithm.  

102541InsomeembodimentsH 1 comprisesapolymer.Insomeembodimentsthepolymerispolyethylene 

glycol(PEG).InsomeembodimentsH 1 comprisesalbumin.InsomeembodimentsH 1 comprisesanFc 

domain.Insomeembodimentsthealbuminisserum 9 Insomeembodimentsthealbuminishuman 
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serumalbumin.InsomeembodimentsH 1 compnsesapolypeptidealigandorasmallmolecule.Insome 

embodimentsthepolypeptidetheligandorthesmallmoleculebindsserumproteinorafragmentthereofa 

circulatingimmunoglobulinorafragmentthereoforCD35/CR1. Insomeembodimentstheserumprotein 

comprisesathyroxine-bindingproteinatransthyretina1-acidglycoproteinatransferrintransfemn 

receptororatransferrin-bindingportionthereofafibrinogenoranalbumin.Insomeembodimentsthe 

circulatingimmunoglobulinmoleculecomprisesIgOl,1g02,1g03,1g04,slgA,1gMorJgD.Insome 

embodimentsthescramproteinisalbumin.Insomeembodimentsthepolypeptideisanantibody.Insome 

embodimentstheantibodycomprisesasingledomainantibodyasinglechainvariablefragmentoraFab.  

InsomcembodimentsIlicsingledomainantibodycomprisesasingicdomainantibodythatbindsto 

albumin.Insomeembodimentsthesingledomainantibodyisahumanorhumanizedantibody.Insome 

embodimentsthesingledomainantibodyisselectedfromthegroupconsistingof645gHlgLl, 

645dsgH5gL4,23-13-AOl-scO2,AlOm3orafragmentthereofDOM7r-31,DOM7h-11-15,Alb-1,Alb-8, 

Alb-23,100,lOBandSA21. Insomeembodimentsthesingledomainantibodycomprises 

complementaritydeterminingregions(CDRs):HC-CDR1,HC-CDR2,andHC-CDR3whereintheHC

CDR1,theHC-CDR2andtheHC-CDR3ofthesingledomainantibodycomprise:HC-CDR1:SEQIDNO.  

54,HC-CDR2:SEQIDNO:55,andHC-CDR3:SEQIDNO:56.Insomeembodimentsthesingledomain 

antibodycomprisescomplementaritydeterminingregions(CDRs):HC-CDR1,HC-CDR2,andHC-CDR3, 

whereintheHC-CDR1,theHC-CDR2,andtheHC-CDR3ofthesingledomainantibodycomprise:HC

CDRI:SEQIDNO:54HC-CDR2:SEQIDNO:55,andHC-CDR3:SEQIDNO:56andwhereinthe 

CDRscompriscfrom0-2aminoacidmodificationsinatleastoneoftheHC-CDR1,HC-CDR2,orHC

CDR3.  

102551InsomeembodimentsH 1 comprisesanaminoacidsequenceaccordingtoSEQIDNO:57.Insome 

embodimentsH1 comprisesanaminoacidsequencethathasatleast800osequenceidentitytoSEQIDNO: 

SEQIDNO:57. InsomeembodimentsH 1 comprisesanaminoacidsequencethathasatleast9000 

sequenceidentitytoSEQIDNO:57. InsomecmbodimcntsH 1 comprisesanaminoacidsequencethathas 

atleast950~sequenceidentitytoSEQIDNO:57. InsomeembodimentsH 1 comprisesanaminoacid 

sequencethathasatleast990osequenceidentitytoSEQIDNO:57.  

102561InsomeembodimentsH 1 compriseamodifiedaminoacidornon-naturalaminoacidoramodified 

non-naturalaminoacidoracombinationthereofInsomeembodimentsthemodifiedaminoacidora 

modifiednon-naturalaminoacidcomprisesapost-translationalmodification.InsomeembodimentsH 1 

compriseamodificationincludingbutnotlimitedtoacetylationacylationADP-ribosylationamidation 

covalentattachmentofflavincovalentaftaclimentofahememoietycovalentaftachmentofanucleotideor 

nucleotidederivativecovalentattachmentofalipidorlipidderivativecovalentattachmentof 

phospliatidylinositol, cross-linking, cyclizationdisulfidebondformationdemethylationformationof 

covalentcrosslinksformationofcystineformationofpyroglutamateformylationgammacarboxylation 

glycosylationGPIanchorformationhydroxylationiodinationmethylationmyristoylationoxidation 
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prolcolyticprocessingphosphorylationprenylationracemizationscienoylationsulfationtransfcr-RNA 

mediatedadditionofaminoacidstoproteinssuchasarginylationandubiquitination.Modificationsare 

madeanywheretoH 1 includingthepeptidebackbonetheaminoacidsidechainsandtheterminus.  

102571InsomeembodimentsH 1 comprisesalinkingmoiety(L 5 )thatconnectsH 1 toP1 orP2 Insome 

embodimentsL 5 isapeptidesequencehavingatleast5tonomoretan50aminoacids.Insome 

embodimentsL 5 isapeptidesequencehavingatleast10tonomorethan30aminoacids.Insome 

embodimentsL 5 isapeptidesequencehavingatleast10aminoacids.InsomeembodimentsL 5 isapeptide 

sequencehavingatleast18aminoacids.InsomeembodimentsL 5 isapeptidesequencehavingatleast26 

aminoacids.InsomeembodimentsL 5 hasaformulaselectedfromthegroupconsistingof(0 2 S)1 1 ,(GS)1 1 , 

(GSGGS)II(SEQIDNO:58),(GGGS)II(SEQIDNO:59),(GGGGS)II(SEQIDNO:60),and(GSSGGS)II 

(SEQIDNO:61),whereinnisanintegerofatleast1.  

LinkingMoiety(L1 orL2 ) 

102581InsomeembodimentsL 1 orL2 isapeptidesequencehavingatleast5tonomorethan50amino 

acids.InsomeembodimentsL 1 orL2 isapeptidesequencehavingatleast10tonomorethan30amino 

acids.InsomeembodimentsL 1 orL2 isapeptidesequencehavingatleast10aminoacids.Insome 

embodimentsL 1 orLAsapeptidesequencehavingatleast18aminoacids.InsomeembodimentsL 1 orL2 

isapeptidesequencehavingatleast26aminoacids.InsomeembodimentsL 1 orL2 hasaformula 

comprising(025)11(SEQIDNO:233),whereinnisanintegerfrom1to3. InsomeembodimentsL 1 orL2 

hasaformulacomprising(025)11,whereinnisanintegerofatleast1. InsomeembodimentsL 1 orL2 hasa 

formulaselectedfromthegroupconsistingof(G 2 S)1 1 ,(GS)~,(GSGGS) 1 1 (SEQIDNO:58),(GGGS) 1 1 (SEQ 

IDNO:59),(GGGGS) 1 1 (SEQIDNO:60),and(GSSGGS) 1 1 (SEQIDNO:61),whereinnisanintegerofat 

least. Insomeembodimentsthetumorspecificproteaseisselectedfromthegroupconsistingof 

metalloproteaseserineproteasecysteineproteasethreonineproteaseandasparticprotease.Insome 

acidsequencealegumaincleavableaminoacidsequenceoramatrixmetalloproteasecleavableaminoacid 

sequence.  

102591InsomeembodimentsL 1 orL2 compnsesasequenceasdisclosedinTable10orasequence 

substantiallyidenticalthereto(e.g.,asequencethathas0,1,or2aminoacidmodifications).  

Table10.L1 orL2 

ConstructDescription AminoAcidSequence SEQID 
___________________________ (NtoC) NO: 
Linker1 OGOG5OGGO5GGGG5 18 

Linker2 GGGGS 19 

Linker3 GGGGSGGGS 62 

Cleavablelinker GGGGSGGGLSGRSDAGSPLGL 63 
______________________AGSGGGS ________ 
Linker4 GGGGSLSGRSDNHGSSGT 64 

Linker5 GGGGSSGGSGGSGLSGRSDNH 65 
_____________________GSSGT _______ 
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Linkcr6 ASGRSDNH 66 

Linker7 LAGRSDNH 67 

Linker8 IsSGLASGRSDNH 68 

Linker9 IsSGLLAGRSDNH 69 

Linker10 LSGRSDNH 70 

Linker11 IsSGLLSGRSDNP 71 

Linker12 ISSGLLSGRSDNH 72 

Linker13 LStiRSDNHSPLGLAGS 73 

Linker14 SPLGLAGSLSGRSDNH 74 

Linker15 SPLGLSGRSDNH 75 

Linker16 LAGRSDNHSPLGLAGS 76 

Linker17 LStiRSDNHVPLSLKMG 77 

Linker18 LSGRSDNHVPLSLSMG 78 

Linker19 GSSGGSGGSGGSGISSGLLSGR 79 ______________________SDNHGSSOT ________ 

Linker20 05SOOSGOSGOISStiLLStiRSD 80 
______________________ NHtititiS ________ 
Linker21 AStiRSDNH 81 

Linker22 LAtiRSDNH 
__________________________________________________________________ 82 
Linker23 ISStiLAStiRSDNH 83 

Linker24 LStiRSDAti 84 

Linker25 ISStiLLStiRSDAti 

Linker26 AAtiLLAPPtiOLStiRSDAti 86 

Linker28 LStiRSDAtiSPLOLAti 88 

102601InsomeembodimentsL 1 isboundtoN-terminusofA.InsomeembodimentsL 1 isboundtoC

terminusofA.InsomeembodimentsL 2 isboundtoN-terminusofB.InsomeembodimentsL 2 isboundto 

C-terminusofB.InsomeembodimentsP 1 becomesunboundfromAwhenL 1 iscleavedbythetumor 

specificproteasetherebyexposingAtoCD28.InsomeembodimentsP 2 becomesunboundfromBwhenL 2 

iscleavedbythetumorspecificproteasetherebyexposingBtoPD-L1.  

102611InsomeembodimentsL 1 orL2 ,compriseamodifiedaminoacidornon-naturalaminoacidora 

modifiednon-naturalaminoacidoracombinationthereofInsomeembodimentsthemodifiedaminoacid 

oramodifiednon-naturalaminoacidcomprisesapost-translationalmodification.InsomeembodimentsL 1 

orL2 compriseamodificationincludingbutnotlimitedtoacetylationacylationADP-ribosylation 

amidationcovalentaftaclimentofflavincovalentaftachmentofahememoietycovalentaftachmentofa 

nucleotideornucleotidederivativecovalentattachmentofalipidorlipidderivativecovalentattachmentof 

phosphatidylinositol, cross-linking, cyclizationdisulfidebondformationdemethylationformationof 

covalentcrosslinksformationofcystineformationofpyroglutamateformylationgammacarboxylation 
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glycosylationOPIanchorformationhydroxylationiodinationmethylationmyristoylationoxidation 

protoolyticprocessingphosphorylationprenylationracemizationscienoylationsulfationtransfer-RNA 

mediatedadditionofaminoacidstoproteinssuchasarginylationandubiquitination.Modificationsare 

madeanywheretoL 1 orL2 includingthepeptidebackboneortheaminoacidsidechains.  

Peptide(P1 andF2 ) 

102621P1 orP2 isdesignedtobeoptimizedforaspecificantigen-bindingdomainthroughaniterative 

processofphagedisplayandquantitativebindingassaysdesignedtoselectforthosepeptidesthatareableto 

preventbindingtoCD28or , Adirectedevolution-basedprocessthatincludesphagelibrariesisused 

foridentifyingP 1 orP2 .Multiplecyclesofselectionandamplificationofpotentialinhibitorypeptidesthat 

arecapableofblockingtheantigenbindingdomainfrombindingtoitstargetofCD2SorPD-Liwiththe 

goalofoptimizingmaskedPD-L1xCD2Santibodiesinserumandlimitingcleavagetherebyreducing 

toxicity.DiscoveryofP 1 orP2 isdepictedinFig.18.  

102631InsomeembodimentsP 1 impairsbindingofAtoCD28.InsomeembodimentsP 1 isboundtoA 

throughionicinteractionselectrostaticinteractionshydrophobicinteractionsPi-stackinginteractionsand 

H-bondinginteractionsoracombinationthereofInsomeembodimentsP 1 isboundtoAatornearan 

antigenbindingsite.InsomeembodimentsP 1 becomesunboundfromAwhenL 1 iscleavedbythetumor 

specificproteasetherebyexposingAtoCD2S. InsomeembodimentsP 1 haslessthan700~sequence 

identitytoCD28. InsomeembodimentsP 1 haslessthan750osequenceidentitytoCD2S. Income 

embodimentsP 1 haslessthan800osequenceidentitytoCD28. InsomeembodimentsP 1 haslessthan850 

sequenceidentitytoCD28. InsomeembodimentsP 1 haslessthan900~sequenceidentitytoCD28. Income 

0 

embodimentsP 1 haslessthan95osequenceidentitytoCD2S. InsomeembodimentsP 1 haslessthan9~0 
sequenceidentitytoCD2S. InsomeembodimentsP 1 haslessthan990osequenceidentitytoCD2S. Income 

0 

embodimentsP1 comprisesadenovoaminoacidsequencethatshareslessthan10osequenceidentityto 

102641InsomeembodimentsP 2 impairsbindingofBtoPD-L1. InsomeembodimentsP 2 isboundtoB 

throughionicinteractionselectrostaticinteractionshydrophobicinteractionsPi-stackinginteractionsand 

H-bondinginteractionsoracombinationthereofInsomeembodimentsP 2 isboundtoBatornearan 

antigenbindingsite.InsomeembodimentsP 2 becomesunboundfromBwhenL 2 iscleavedbythetumor 

0 

specificproteasetherebyexposingBtothePD-L1. InsomeembodimentsP 2 haslessthan70osequence 
identitytothePD-L1. InsomeembodimentsP 2 haslessthan750osequenceidentitytothePD-L1. Income 

embodimentsP2 haslessthan800osequenceidentitytothePD-L1. InsomeembodimentsP 2 haslessthan 

8500sequenceidentitytothePD-L1InsomeembodimentsP 2 haslessthan9000sequenceidentitytothe 

PD-L1Insomeembodiments,~2haslessthan9500sequenceidentitytothePD-L1Insomeembodiments 

P2 haslessthan980osequenceidentitytothePD-L1. InsomeembodimentsP 2 haslessthan990osequence 

identitytothePD-L1. InsomeembodimentsP 2 comprisesadenovoaminoacidsequencethatsharesless 

than100 sequenceidentitytothePD-L1.  
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102651InsomeembodimentsP 1 orP2 comprisesapeptidesequenceofatleast5aminoacidsinlength.In 

someembodimentsP 1 orP2 comprisesapeptidesequenceofatleast6aminoacidsinlength.Insome 

embodimentsP1 orP2 comprisesapeptidesequenceofatleast10aminoacidsinlength.Insome 

embodimentsP 1 orP2 comprisesapeptidesequenceofatleast10aminoacidsinlengthandnomorethan 

20aminoacidsinlength.InsomeembodimentsP 1 orP2 comprisesapeptidesequenceofatleast16amino 

acidsinlength.InsomeembodimentsP 1 orP2 comprisesapeptidesequenceofnomorethan40amino 

acidsinlength.InsomeembodimentsP 1 orP2 comprisesatleasttwocysteineaminoacidresidues.Insome 

embodimentsP1 orP2 comprisesacyclicpeptideoralinearpeptide. InsomeembodimentsP 1 orP2 

comprisesacyclicpeptide. InsomeembodimentsP 1 orP2 comprisesalinearpeptide.  

102661InsomeembodimentsP 1 orP2 compriseamodifiedaminoacidornon-naturalaminoacidora 

modifiednon-naturalaminoacidoracombinationthereofInsomeembodimentsthemodifiedaminoacid 

oramodifiednon-naturalaminoacidcomprisesapost-translationalmodification.InsomeembodimentsP 1 

orP2 compriseamodificationincludingbutnotlimitedtoacetylationacylationADP-ribosylation 

amidationcovalentattachmentofflavincovalentattachmentofahememoietycovalentattachmentofa 

nucleotideornucleotidederivativecovalentaftachmentofalipidorlipidderivativecovalentaftachmentof 

phosphatidylinositol, cross-linking, cyclizationdisulfidebondformationdemethylationformationof 

covalentcrosslinksformationofcystineformationofpyroglutamateformylationgammacarboxylation 

glycosylationOPIanchorformationhydroxylationiodinationmethylationmyristoylationoxidation 

proteolyticprocessingphosphorylationprenylationracemizationselenoylationsulfationtransfer-RNA 

mediatedadditionofaminoacidstoproteinssuchasarginylationandubiquitination.Modificationsare 

madeanywheretoP 1 orP2 includingthepeptidebackbonetheaminoacidsidechainsandtheterminus.  

102671InsomeembodimentsP 1 orP2 doesnotcomprisealbuminoranalbuminfragment.Insome 

embodimentsP1 orP2 doesnotcompriseanalbuminbindingdomain.  

102681Disclosedhereininsomeembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

themultispecificantibodiesdisclosedherein.Describedhereininsomeembodimentsareisolated 

recombinantnucleicacidmoleculesencodingmultispecificantibodiesthatcompriseaCD28bindingdomain 

andaPD-LibindingdomainwhereinwhentheCD28bindingdomainisasinglechainvariablefragment 

(scFv),thenthePD-LibindingdomainisnotascFv.  

102691Insomeembodimentstheisolatedrecombinantnucleicacidmoleculesencodemultispecific 

antibodiesaccordingtotheformula: 

A-L-B(FormulaI) 

whereinAcomprisestheCD2SbindingdomaiwBcomprisesthePD-LibindingdomainsandLcomprisesa 

linkerthatconnectsAtoB. Insomeembodimentstheisolatedrecombinantnucleicacidmoleculesencode 

multispecificantibodiescomprisingtheformula: 

A-L-B(FormulaI) 
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whereinAcomprisestheCD28bindingdomainBcomprisesthePD-LibindingdomaiwandLcomprisesa 

linkerthatconnectsAto . Insomeembodimentstheisolatedrecombinantnucleicacidmoleculesencode 

multispecificantibodiescomprisingtheformula: 

A-L-B(FormulaI) 

whereinAistheCD28bindingdomaiwBisthePD-LibindingdomaiwandLisalinkerthatconnectsAto 

B.Insomeembodimentstheisolatedrecombinantnucleicacidmoleculesencodemultispecificantibodies 

accordingtotheformula: 

A-L-B(FormulaI) 

whereinAistheCD28bindingdomainsBisthePD-LibindingdomainsandLisalinkerthatconnectsAto 

B.  

102701Disclosedhereininsomeembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

anisolatedpolypeptidecomprisinganaminoacidaccordingtoSEQIDNO:20.  

102711Disclosedhereininsomeembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

anisolatedpolypeptidecomprisinganaminoacidaccordingtoSEQIDNO:21.  

102721Disclosedhereininsomeembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

anisolatedpolypeptidecomprisinganaminoacidaccordingtoSEQIDNO:22.  

102731Disclosedhereininsomeembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

anisolatedpolypeptidecomprisinganaminoacidaccordingtoSEQIDNO:23.  

102741Disclosedhereininsomeembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

anisolatedpolypeptidecomprisinganaminoacidaccordingtoSEQIDNO:42.  

102751Disclosedhereininsomeembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

102761Disclosedhereininsomeembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

anisolatedpolypeptidecomprisinganaminoacidaccordingtoSEQIDNO:49.  

102771Disclosedhereininsomeembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

anisolatedpolypeptidecomprisinganaminoacidaccordingtoSEQIDNO:43.  

102781Disclosedhereininsomeembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

anisolatedpolypeptidecomprisinganaminoacidaccordingtoSEQIDNO:44.  

102791Disclosedhereininsomeembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

anisolatedpolypeptidecomprisinganaminoacidaccordingtoSEQIDNO:50.  

102801Disclosedhereininsomeembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

anisolatedpolypeptidecomprisinganaminoacidaccordingtoSEQIDNO:51.  

102811Disclosedhereininsomeembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

anisolatedpolypeptidecomprisinganaminoacidaccordingtoSEQIDNO:45.  
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102821Disclosedhereininsomeembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

anisolatedpolypeptidecomprisinganaminoacidaccordingtoSEQIDNO:46.  

102831Disclosedhereininsomeembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

anisolatedpolypeptidecomprisinganaminoacidaccordingtoSEQIDNO:52.  

102841Disclosedhereininsomeembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

anisolatedpolypeptidecomprisinganaminoacidaccordingtoSEQIDNO:53.  

102851Disclosedhereininsomeembodimentsareisolatedrecombinantnucleicacidmoleculesencoding 

anisolatedpolypeptidecomprisinganaminoacidaccordingtoSEQIDNO:47.  

Pharmaceutical Compositions 

102861Disclosedhereininsomeembodimentsarepharmaceuticalcompositionscomprising:(a) 

multispecificantibodiesasdisclosedhereimand(b)apharmaceuticallyacceptableexcipient.  

102871Insomeembodimentsthepharmaceuticalcompositioncomprises(a)multispecificantibodiesthat 

compriseaCD28bindingdomainandaPD-LibindingdomainwhereinwhentheCD28bindingdomainis 

asinglechainvariablefragment(scFv),thenthePD-LibindingdomainisnotascFv;and(b)a 
9 

pharmaceuticallyacceptableexcipient.Insomeembodimentsthepharmaceuticalcompositioncompnses(a) 

multispecificantibodiesaccordingtotheformula: 

A-L-B(FormulaI) 

whereinAcomprisestheCD28bindingdomaimBcomprisesthePD-LibindingdomaiwandLcomprisesa 

linkerthatconnectsAtoBand(b)apharmaceuticallyacceptableexcipient.Insomeembodimentsthe 

pharmaceuticalcompositioncomprises(a)amultispecificantibodiescomprisingtheformula: 

A-L-B(FormulaI) 

whereinAcomprisestheCD28bindingdomaimBcomprisesthePD-LibindingdomaiwandLcomprisesa 

pharmaceuticalcompositioncomprises(a)amultispecificantibodiescomprisingtheformula: 

A-L-B(FormulaI) 

whereinAistheCD28bindingdomainBisthePD-LibindingdomaiwandLisalinkerthatconnectsAto 

Band(b)apharmaceuticallyacceptableexcipient.Insomeembodimentsthepharmaceuticalcomposition 

comprises(a)multispecificantibodiesaccordingtotheformula: 

A-L-B(FormulaI) 

whereinAistheCD28bindingdomaiwBisthePD-LibindingdomainandLisalinkerthatconnectsAto 

ifand(b)apharmaceuticallyacceptableexcipient.  

102881Insomeembodimentsthemultispecificantibodyfurthercomprisesadetectablelabelatherapeutic 

agentorapharmacokineticmodifyingmoiety.Insomeembodimentsthedetectablelabelcomprisesa 

fluorescentlabelaradiolabelanenzymeanucleicacidprobeoracontrastagent.  

102891Foradministrationtoasubjectthemultispecificantibodyasdisclosedhereinmaybeprovidedina 
9 

pharmaceuticalcompositiontogetherwithoneormorepharmaceuticallyacceptablecamersorexcipients.  
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Theterm'pharmaceuticallyacceptablecarrier"includesbutisnotlimitedtoany 9 

interferewiththeeffectivenessofthebiologicalactivityoftheingredientsandthatisnottoxictothepatient 

towhomitisadministered.Examplesofsuitablepharmaceuticalcarriersarewellknownintheartand 

includephosphatebufferedsalinesolutionswateremulsionssuchasoil/wateremulsionsvarioustypesof 

weftingagentssterilesolutionsetc.Suchcarrierscanbeformulatedbyconventionalmethodsandcanbe 

administeredtothesubjectatasuitabledose.Preferablythecompositionsaresterile.Thesecompositions 

mayalsocontainadjuvantssuchaspreservativeemulsifyingagentsanddispersingagents.Preventionof 

theactionofmicroorganismsmaybeensuredbytheinclusionofvariousantibacterialandantifungalagents.  

102901Thepharmaceuticalcompositionmaybeinanysuitableform,(dependinguponthedesiredmethod 

of . Itmaybeprovidedinunitdosageformmaybeprovidedinasealedcontainerandmay 

beprovidedaspartofakit.Suchakitmayincludeinstructionsforuse.ftmayincludeapluralityofsaid 

unitdosageforms.  

102911Thepharmaceuticalcompositionmaybeadaptedforadministrationbyanyappropriateroute, 

includingaparenteral(e.g.,subcutaneousintramuscularorintravenous)routeSuchcompositionsmaybe 

preparedbyanymethodknownintheartofpharmacyforexamplebymixingtheactiveingredientwiththe 

cater(s)orexcipient(s)understerileconditions.  

102921Dosagesofthesubstancesofthepresentdisclosurecanvarybetweenwidelimitsdependingupon 

thediseaseordisordertobetreatedtheageandconditionoftheindividualtobetreatedetc.anda 
9 

physicianwillultimatelydetermineappropnatedosagestobeused.  

Methods of Use 

102931Insomeembodimentsaremethodsoftreatingcancerinasubjectinneedthereofcomprising 

administeringtothesubjectamultispecificantibodyasdisclosedhereinthatbindstoCD2SandPD-Li.  

102951Insomeembodimentsthecancerisahematologicalmalignancy.Insomeembodimentswhereinthe 

cancerisleukemiaorlymphoma.Insomeembodimentsthecancerislymphomaandwhereinthe 

lymphomaisB-celllymphoma.Insomeembodimentsthecancerisasolidtumor.Insomeembodiments, 

thesolidtumorissarcomabreastcancerlungcancerorcarcinoma.Insomeembodimentsthesolidtumor 

islungcancerandwhereinthelungcancerisnon-smallcelllungcancer.  

102961InsomeembodimentsthemultispecificantibodyinducesTcellmediatedcytotoxicityoftumor 

cells.Insomeembodimentsthe 9 

administenngtothesubjectofthemultispecificantibodyissufficientto 
reduceoreliminatethecancerascomparedtoabaselinemeasurementofthecancertakenfromthesubject 

9 

pnortotheadministeringofthemultispecificantibody.Insomeembodimentsthereductionisatleast 
abouti-fold,5-foldi0-fold,20-fold,40-fold,60-fold,80-foldoruptoaboutiGOfold.  

102971Insomeembodimentsthemultispecificantibodyisadministeredtothesubjectasasingleagent 

therapy.  

102981Insomeembodimentsthesubjectisrefractorytocheckpointinhibitortherapy.  
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102991Insomeembodimentsthesubjecthasrelapsedfromcheckpointinhibitortherapy.  

103001Insomeembodimentsthemultispecificantibodyisnotadministeredasapartofatreatment 

regimenwithasecondtherapeuticagent.Insomeembodimentsthemultispecificantibodyisnot 

administeredasapartofatreatmentregimenwithasecondtherapeuticagentcomprisingatumorbinding 

domain.Insomeembodimentsthemultispecificantibodyisnotadministeredasapartofatreatment 

regimenwithasecondtherapeuticagentcomprisingananti-CD19antibody.Insomeembodimentsthe 

multispecificantibodyisnotadministeredasapartofatreatmentregimenwithasecondtherapeuticagent 

comprisinganantibodythathasananti-CD19bindingdomainandananti-CD3bindingdomain.  

103011Insomeembodimentsthemultispecificantibodyisanymultispecificantibodyasdisclosedherein 

thatbindstoCD2SandPD-Li.  

103021Disclosedhereinaremethodsoftreatingcancerinasubjectinneedthereofcomprising 

administeringtothesubjectamultispecificantibodythatcomprisesaCD2SbindingdomainandaPD-Li 

bindingdomainwhereinthemultispecificantibodythatcomprisestheCD2SbindingdomainandthePD-Li 

bindingdomainisnotadministeredaspartofatreatmentregimenwithanothermultispecificantibodythat 

targetsacancerantigendifferentfromPD-LiorCD2S.Insomeembodimentsthemultispecificantibody 

comprisesaCD28bindingdomainandaPD-LibindingdomainwhereinwhentheCD2Sbindingdomainis 

asinglechainvariablefragment(scFv),thenthePD-LibindingdomainisnotascFv.Insome 

embodimentsthemultispecificantibodyisaccordingtothefollowingformula:A-L-B(FormulaI~wherein 

AcomprisestheCD28bindingdomainBcompnsesthePD-LibindingdomainandLcomprisesalinker 

thatconnectsAtoB.InsomeembodimentstheCD28bindingdomaincomprisesasinglechainvariable 

fragmentasingledomainantibodyaFaboraFab'.InsomeembodimentstheCD2Sbindingdomain 

comprisesthesinglechainvariablefragment.InsomeembodimentstheCD28bindingdomaincomprises 

thesingledomainantibody.InsomeembodimentstheCD28bindingdomaincomprisestheFabortheFab'.  

someembodimentsthePD-LibindingdomaincomprisestheFabortheFab'.Insomeembodimentsthe 

PD-LibindingdomaincomprisestheFabortheFab'andtheCD28bindingdomaincomprisesthesingle 

chainvariablefragment.InsomeembodimentsthePD-LibindingdomainthatcomprisestheFaborthe 

Fab'comprisesaFabheavychainpolypeptidecomprisingaFabheavychainvariabledomainandaFab 

lightchainpolypeptidecomprisingaFablightchainvariabledomain.InsomeembodimentstheCD28 

bindingdomainthatcomprisesthesinglechainvariablefragmentcomprisesascFvheavychainvariable 

domainandascFvlightchainvariabledomain.  

103031Insomeembodimentsthesubjectisrefractorytocheckpointinhibitortherapy.  

103041Insomeembodimentsthesubjecthasrelapsedfromcheckpointinhibitortherapy.  

103051InsomeembodimentsthelinkerconnectstheC-terminusofAtoanN-terminusofB.Insome 

embodimentsthelinkerconnectstheN-terminusofAtoaC-terminusofB. Insomeembodimentsthe 

linkerconnectstheC-terminusofAtotheN-terminusoftheFabheavychainpolypeptide.Insome 

embodimentsthelinkerconnectstheN-terminusofAtotheC-terminusoftheFabheavychainpolypeptide.  
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InsomeembodimentsthelinkerconnectstheC-terminusofAtotheN-terminusoftheFablightchain 

polypeptide.InsomeembodimentsthelinkerconnectstheN-terminusofAtotheC-terminusoftheFab 

lightchainpolypeptide.InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetothe 

scFvlightchainvariabledomain.InsomeembodimentsthelinkerconnectstheFablightchainpolypeptide 

tothescFvheavychainvariabledomain.JnsomeembodimentsthelinkerconnectstheFabheavychain 

polypeptidetothescFvlightchainvariabledomain.InsomeembodimentsthelinkerconnectstheFab 

heavychainpolypeptidetothescFvheavychainvariabledomain.Insomeembodimentsthelinkerconnects 

theFablightchainpolypeptidetotheN-terminusofthescFvlightchainvariabledomain.Insome 

embodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchain 

variabledomain.InsomeembodimentsthelinkerconnectstheFablightchainpolypeptidetotheN

terminusofthescFvheavychainvariabledomain.InsomeembodimentsthelinkerconnectstheFablight 

chainpolypeptidetotheC-terminusofthescFvheavychainvariabledomain.Insomeembodimentsthe 

linkerconnectstheFabheavychainpolypeptidetotheN-terminusofthescFvlightchainvariabledomain.  

InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFv 

lightchainvariabledomain.InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptideto 

theN-terminusofthescFvheavychainvariabledomain.InsomeembodimentsthelinkerconnectstheFab 

heavychainpolypeptidetotheC-terminusofthescFvheavychainvariabledomain.  

103061Insomeembodimentsthelinkerisatleast5aminoacidsinlength.Insomeembodimentsthe 

linkerisnomorethan30aminoacidsinlength.Insomeembodimentsthelinkerisatleast5aminoacids 

andnomorethan30aminoacidsinlength.Insomeembodimentsthelinkeris5aminoacidsinlength.In 

someembodimentsthelinkeris15aminoacidsinlength.Insomeembodimentsthelinkerisselectedfrom 

thegroupconsistingof(0 2 S)1 1 ,(OS)1 1 ,(GSGGS)1 1 (SEQIDNO:58),(GGGS)~(SEQIDNO:59),(GGGGS)~ 

(SEQIDNO:60),and(GSSGGS)II(SEQIDNO:61),whereinnisanintegerofatleast1. Income 

3, InsomeembodimentsthelinkercomprisesanaminoacidsequenceofSEQIDNO:18 

(GGGGSGGGGSGGGGS)orSEQIDNO:19(OGOGS).  

103071InsomeembodimentsthescFvheavychainvariabledomaincomprisescomplementarity 

determiningregions(CDRs):HC-CDR1,HC-CDR2andHC-CDR3,whereintheHC-CDR1,theHC

CDR2,andtheHC-CDR3ofthescFvheavychainvariabledomaincomprise:HC-CDR1. SEQIDNO:1~ 

HC-CDR2SEQIDNO:IHC-CDR3:SEQIDNO:3andwhereinsaidCDRScomprisefrom0-2amino 

acidmodificationsinatleastoneofsaidHC-CDR1, HC-CDR2,orHC-CDR3.Insomeembodimentsthe 

scFvlightchainvariabledomaincomprisescomplementaritydeterminingregions(CDRs):LC-CDR1,LC

CDR2,andLC-CDR3,whereintheLC-CDR1,theLC-CDR2,andtheLC-CDR3ofthescFvlightchain 

variabledomaincompnse:LC-CDR1:SEQIDNO:4LC-CDR2:SEQIDNO:tand . SEQID 

NO:6,andwhereintheCDRscomprisefrom0-2aminoacidmodificationsinatleastoneofsaidLC-CDR1, 

LC-CDR2,orLC-CDR3. InsomeembodimentstheFabheavychainvariabledomaincomprises 

complementaritydeterminingregion(CDRs):HC-CDR1,HC-CDR2andHC-CDR3,whereintheHC
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CDR1,theHC-CDR2andtheHC-CDR3ofiheFabheavychainvariabledomaincomprise:HC-CDR1: 

SEQIDNO:iG'HC-CDR2:SEQIDNO:11HC-CDR3:SEQIDNO:12,andwhereinsaidCDRs 

comprisefrom0-2aminoacidmodificationsinatleastoneofsaidHC-CDR1, HC-CDR2orHC-CDR3. In 

someembodimentstheFablightchainvariabledomaincomprisescomplementaritydeterminingregions 

(CDRs):LC-CDR1,LC-CDR2andLC-CDR3,whereintheLC-CDR1,theLC-CDR2andtheLC-CDR3 

oftheFablightchainvariabledomaincomprise:LC-CDR1:SEQIDNO:13LC-CDR2:SEQIDNO:11 

andLC-CDR3:SEQIDNO:15,andwhereintheCDRScomprisefrom0-2aminoacidmodificationsinat 

leastoneofsaidLC-CDR1, LC-CDR2,or.  

103081InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacidsequencethat 

hasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:7. Income 
9 

embodimentsthescFvheavychainvariabledomaincompnsesanaminoacidsequenceofatleast75 
consecutiveaminoacidresiduesofSEQIDNO:7. InsomeembodimentsthescFvheavychainvariable 

domaincomprisesanaminoacidsequenceofatleast110consecutiveaminoacidresiduesofSEQIDNO:7.  

InsomeembodimentsthescFvheavychainvariabledomaincomprisesanaminoacidsequenceofatleast 

110consecutiveaminoacidresiduesofSEQIDNO:7andhasatleast800osequenceidentitytotheatleast 

110consecutiveaminoacidresiduesofSEQIDNO:7.InsomeembodimentsthescFvheavychain 

variabledomain compnsesanaminoacidsequenceaccordingtoSEQIDNO:7.Insomeembodimentsthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast800osequenceidentity 

totheaminoacidsequenceaccordingtoSEQIDNO:8. InsomeembodimentsthescFvlightchain 

variabledomain compnsesanaminoacidsequenceofatleast75consecutiveaminoacidresiduesofSEQID 

NO:8. InsomeembodimentsthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofat 

least100consecutiveaminoacidresiduesofSEQIDNO:8.InsomeembodimentsthescFvlightchain 

variabledomain compnsesanaminoacidsequenceofatleast100consecutiveaminoacidresiduesofSEQ 

IDNO:8.InsomeembodimentsthescFvlightchainvariabledomaincomprisesanaminoacidsequence 

accordingtoSEQIDNO:8.InsomeembodimentsthescFvcomprisesanaminoacidsequencethathasat 

least8000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:9. Income 

embodimentsthescFvcomprisesanaminoacidsequenceofatleast175consecutiveaminoacidresiduesof 

SEQIDNO:9. InsomeembodimentsthescFvcomprisesanaminoacidsequenceofatleast210 

consecutiveaminoacidresiduesofSEQIDNO:9.InsomeembodimentsthescFvcomprisesanaminoacid 

sequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO:9andhasatleast800osequence 

identitytotheatleast210consecutiveaminoacidresiduesofSEQIDNO:9.Insomeembodimentsthe 

scFvcomprisesanaminoacidsequenceaccordingtoSEQIDNO:9.InsomeembodimenstheFabheavy 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast800osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:17. InsomeembodimentstheFabheavychainpolypeptide 

comprisesanaminoacidsequenceofatleast175consecutiveaminoacidresiduesofSEQIDNO:17.In 

someembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequenceofatleast215 
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consecutiveaminoacidresiduesofSEQIDNO:17.InsomeembodimentstheFabheavychainpolypeptide 

comprisesanaminoacidsequenceofatleast215consecutiveaminoacidresiduesofSEQIDNO:17and 

hasatleast800osequenceidentitytotheatleast215consecutiveaminoacidresiduesofSEQIDNO:17.  

InsomeembodimentstheFabheavychainpolypeptidecomprisesanaminoacidsequenceaccordingto 

SEQIDNO:17.InsomeembodimentstheFablightchainpolypeptidecomprisesanaminoacidsequence 

thathasatleast8000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:16. Income 

embodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast175consecutive 

aminoacidresiduesofSEQIDNO:16.InsomeembodimentstheFablightchainpolypeptidecomprisesan 

aminoacidsequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:16.Insome 

embodimentstheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast200consecutive 

aminoacidresiduesofSEQIDNO:16andhasatleast800osequenceidentitytotheatleast200consecutive 

aminoacidresiduesofSEQIDNO:16.InsomeembodimentstheFablightchainpolypeptidecomprises 

anaminoacidsequenceaccordingtoSEQIDNO:16.InsomeembodimentsthelinkerconnectstheFab 

heavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFablight 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast800osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:20,andanaminoacidsequenceoftheFabheavychainpolypeptide 

thatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacid 

sequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:21.  

InsomeembodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFv 

lightchainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequence 

ofatleast200consecutiveaminoacidresiduesofSEQIDNO:20,andanaminoacidsequenceoftheFab 

heavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

composesanaminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:21. In 

chainvariabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequenceofat 

least200consecutiveaminoacidresiduesofSEQIDNO:20andhasatleast800osequenceidentitytotheat 

least200consecutiveaminoacidresiduesofSEQIDNO:20andanaminoacidsequenceoftheFabheavy 

chainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesan 

aminoacidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:21andhasatleast8000 

sequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO:21. Income 

embodimentsthelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchain 

variabledomainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequenceaccordingto 

SEQIDNO:20,andanaminoacidsequenceoftheFabheavychainpolypeptidethatisconnectedtotheC

terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequencetoSEQIDNO:21. In 

someembodimentsthelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlight 

chainvariabledomainandwhereintheFabheavychainpolypeptidecompnsesanaminoacidsequencethat 

hasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:23,andanamino 
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acidsequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchain 

variabledomaincompnsesanaminoacidsequencethathasatleast800~sequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:22. InsomeembodimentsthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychain 

polypeptidecomprisesanaminoacidsequenceofatleast200consecutiveaminoacidresiduesofSEQID 

NO:23,andanaminoacidsequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminus 

ofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofatleast450consecutiveamino 

acidresiduesofSEQIDNO:22. InsomeembodimentsthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychain 

polypeptidecomprisesanaminoacidsequenceofatleast200consecutiveaminoacidresiduesofSEQID 

NO:23andhasatleast800osequenceidentitytotheatleast200consecutiveaminoacidresiduesofSEQID 

NO:23andanaminoacidsequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusof 

thescFvlightchainvariabledomaincomprisesanaminoacidsequenceofatleast450consecutiveamino 

acidresiduesofSEQIDNO:22andhasatleast800osequenceidentitytotheatleast450consecutiveamino 

acidresiduesofSEQIDNO:22.InsomeembodimentsthelinkerconnectstheFablightchainpolypeptide 

totheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychainpolypeptide 

comprisesanaminoacidsequenceaccordingtoSEQIDNO:23,andanaminoacidsequenceoftheFab 

lightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprises 

anaminoacidsequencetoSEQIDNO:22.  

103091 Disclosedhereinaremethodsoftreatingcancerinasubjectinneedthereofcomprising 

administeringtothesubjectamultispecificantibodythatcomprisesaCD2SbindingdomainandaPD-Li 

bindingdomainwhereinthemultispecificantibodythatcomprisestheCD2SbindingdomainandthePD-Li 

bindingdomainisnotadministeredaspartofatreatmentregimenwithanothermultispecificantibodythat 

thatcomprisestheCD28bindingdomainandthePD-Libindingdomainisadministeredtothesubjectasa 

singleagenttherapy.InsomeembodimentsthemultispecificantibodythatcomprisestheCD28binding 

domainandthePD-LibindingdomaincomprisesanIgGframeworkanIgAframeworkanIgEframework, 

oran1gMframework.InsomeembodimentstheCD28bindingdomaincomprisesasinglechainvariable 

fragmentasingledomainantibodyaFaboraFab'.InsomeembodimentsthePD-Libindingdomain 

comprisesasinglechainvariablefragmentasingledomainantibodyaFaboraFab'.Insome 

embodimentsthePD-LibindingdomaincomprisesasinglechainvariablefragmentandtheCD28binding 

domaincomprisesasinglechainvariablefragment.InsomeembodimentstheCD28bindingdomain 

comprisesananti-CD2Slightchainpolypeptide.Insomeembodimentstheanti-CD2Slightchain 

polypeptidecomprisesavariabledomainofanIgGi,1g02,1g03,or1g04lightchain.Insome 

embodimentstheCD28bindingdomaincomprisesananti-CD28heavychainpolypeptide.Insome 

embodimentstheanti-CD28heavychainpolypeptidecomprisesavariabledomainofanIgGi,1g02,1g03 

or1g04heavychain.InsomeembodimentsthePD-Libindingdomaincomprisesananti-PD-Lilightchain 
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polypeptide.Insomeembodimentstheanti-PD-Lilightchainpolypeptidecomprisesavariabledomainof 

anIgGi,1g02,1g03,or1g04lightchain.InsomeembodimentsthePD-L1bindingdomaincomprisesan 

anti-PD-L1heavychainpolypeptide. Insomeembodimentstheanti-PD-L1heavychainpolypeptide 

comprisesavariabledomainofanIgGiJgG2,IgG3,orIgG4heavychain.Insomeembodimentsthe 

multispecificantibodyfurthercomprisesafragmentcrystallizable(Fc)region.InsomeembodimentstheFc 

regioncompnsesanIgOCH2domainandanIgOCH3domain.InsomeembodimentstheFcregion 

comprisesaheterodimericFcregion.InsomeembodimentstheFcregioncomprisesatleastoneaminoacid 

modificationthatincreasesthehalf-lifeofthemultispecificantibody.InsomeembodimentstheFcregion 

comprisesatleastoneaminoacidmodificationthatmodulatesitsinteractionwithanFcreceptor.Jnsome 

embodimentstheFcregioncomprisesatleastoneaminoacidmodificationthatincreasesbindingoftheFc 

regiontoanFcreceptor.InsomeembodimentstheFcregioncomprisesatleastoneaminoacid 

modificationthatdecreasesglycosylationoftheFcregion.Insomeembodimentsthemodificationisan 

aminoacidsubstitutiondeletionoraddition.Insomeembodimentsthemodificationisanaminoacid 

substitution.Insomeembodimentstheatleastoneaminoacidmodificationthatdecreasesglycosylationof 

theFcregioncompnsesanaminoacidsubstitutionatapositioncorrespondingtopositionN297ofhuman 

IgGiwhereinthenumberingisaccordingtotheEUindexofKabat.InsomeembodimentstheFcregionis 

afucosylated.  

103101Insomeembodimentstheanti-CD28lightchainpolypeptidecomprisescomplementarity 

determiningregions(CDRs):LC-CDR1,LC-CDR2,andLC-CDR3,whereintheLC-CDR1,theLC-CDR2 

andtheLC-CDR3theanti-CD28lightchainpolypeptide:LC-CDR1:SEQIDNO:ILC-CDR2:SEQID 
5.andLC-CDR3:SEQIDNO:6,andwhereintheCDRScomprisefrom0-2aminoacidmodifications 

NO: 'I 

inatleastoneofsaidLC-CDR1, LC-CDR2,orLC-CDR3. Insomeembodimentstheanti-CD28heavy 

chainpolypeptidecomprisescomplementaritydeterminingregions(CDRs):HC-CDR1,HC-CDR2and 

polypeptidecomprise:HC-CDR1:SEQIDNO:1~HC-CDR2:SEQIDNO:2~HC-CDR3:SEQIDNO:3, 

andwhereinsaidCDRscompnsefrom0-2aminoacidmodificationsinatleastoneofsaidHC-CDR1, HC

CDR2,orHC-CDR3.  

103111Insomeembodimentstheanti-PD-Lilightchainpolypeptidecomprisescomplementarity 

determiningregions(CDRs):LC-CDRiLC-CDR2,andLC-CDR3,whereintheLC-CDRitheLC-CDR2 

andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptidecompnse:LC-CDRi:SEQIDNO:13;LC

CDR2:SEQIDNO:i4~andLC-CDR3:SEQIDNO:15,andwhereintheCDRScomprisefrom0-2amino 

acidmodificationsinatleastoneofsaidLC-CDRi, LC-CDR2,orLC-CDR3. Insomeembodimentsthe 

anti-PD-L1heavychainpolypeptidetheanti-PD-L1heavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDRiHC-CDR2,andHC-CDR3whereintheHC-CDRitheHC-CDR2 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDRi:SEQIDNO:i0HC

CDR2:SEQIDNO:1UHC-CDR3:SEQIDNO:12,andwhereinsaidCDRScomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidHC-CDRi, HC-CDR2,orHC-CDR3.  
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103121Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDR1,HC-CDR2,andHC-CDR3whereintheHC-CDR1,theHC-CDR2 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDR1:SEQIDNO:2{HC

CDR2:SEQIDNO:25HC-CDR3:SEQIDNO:26,andwhereinsaidCDRScomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidHC-CDRl, HC-CDR2,or . Insomeembodimentstheanti

PD-Liheavychainpolypeptidecomprisescomplementaritydeterminingregion(CDRs):HC-CDR1,HC

CDR2,andHC-CDR3,whereintheHC-CDRitheHC-CDR2,andtheHC-CDR3oftheanti-PD-Liheavy 

chainpolypeptidecomprises:HC-CDR1:SEQIDNO:24HC-CDR2:SEQIDNO:25HC-CDR3:SEQID 

NO:26.  

103131Insomeembodimentstheanti-PD-Lilightchainpolypeptidecomprisescomplementarity 

determiningregions(CDRs):LC-CDRiLC-CDR2,andLC-CDR3,whereintheLC-CDRitheLC-CDR2 
andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptide 9 

compnse:LC-CDRi:SEQIDNO:33;LC

CDR2:SEQIDNO:31andLC-CDR3:SEQIDNO:35,andwhereintheCDRScomprisefrom0-2amino 

acidmodificationsinatleastoneofsaidLC-CDRi, LC-CDR2,or . Insomeembodimentsthe 

anti-PD-L1lightchainpolypeptidecomprisescomplementaritydeterminingregions(CDRs):LC-CDRi 

LC-CDR2,andLC-CDR3whereintheLC-CDRitheLC-CDR2andtheLC-CDR3oftheanti-PD-Lilight 

chainpolypeptidecomprise:LC-CDRi:SEQIDNO:33LC-CDR2:SEQIDNO:34andLC-CDR3:SEQ 

IDNO:35.  

103141Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDRiHC-CDR2,andHC-CDR3whereintheHC-CDRitheHC-CDR2 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDRi:SEQIDNO:24HC

CDR2:SEQIDNO:25HC-CDR3:SEQIDNO:26,andwhereinsaidCDRScomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidHC-CDRi, HC-CDR2,orHC-CDR39 andtheanti-PD-L1lightchain 

CDR3,whereintheLC-CDRitheLC-CDR2,andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptide 

comprise:LC-CDRi:SEQIDNO:33; 9 SEQIDNO:31andLC-CDR3:SEQIDNO:35,and 

whereintheCDRs compnsefrom0-2aminoacidmodificationsinatleastoneofsaidLC-CDRi, LC-CDR2 

orLC-CDR3.  

103151Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDRiHC-CDR2,andHC-CDR3whereintheHC-CDRitheHC-CDR2 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDRi:SEQIDNO:24HC

CDR2:SEQIDNO:25HC-CDR3:SEQIDNO:26andtheanti-PD-L1lightchainpolypeptidecomprises 

complementaritydeterminingregions(CDRs):LC-CDRiLC-CDR2,andLC-CDR3whereintheLC

CDRitheLC-CDR2andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptidecomprise:LC-CDRi* 
9 

SEQIDNO:33'LC-CDR2:SEQIDNO:31and 9 SEQIDNO:35.  

103161Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDRiHC-CDR2,andHC-CDR3whereintheHC-CDRitheHC-CDR2 
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andtheHC-CDR3ofiheanti-PD-Liheavychainpolypeptidecomprises:HC-CDR1:SEQIDNO:2THC

CDR2:SEQIDNO:2&HC-CDR3:SEQIDNO:29,andwhereinsaidCDRScomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidHC-CDR1, HC-CDR2,orHC-CDR3. Insomeembodimentstheanti

PD-Liheavychainpolypeptidecomprisescomplementaritydeterminingregion(CDRs):HC-CDR1,HC

CDR2,andHC-CDR3,whereintheHC-CDRitheHC-CDR2,andtheHC-CDR3oftheanti-PD-Liheavy 

chainpolypeptidecomprises:HC-CDR1:SEQIDNO:2THC-CDR2:SEQIDNO:2&HC-CDR3:SEQID 

NO:29.  

103171Insomeembodimentstheanti-PD-Lilightchainpolypeptidecomprisescomplementarity 

determiningregions(CDRs):LC-CDRiLC-CDR2,andLC-CDR3,whereintheLC-CDRitheLC-CDR2 

andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptidecompnse:LC-CDRi:SEQIDNO:36;LC

CDR2:SEQIDNO:3TandLC-CDR3:SEQIDNO:38,andwhereintheCDRScomprisefrom0-2amino 

acidmodificationsinatleastoneofsaidLC-CDRi, LC-CDR2,orLC-CDR3. Insomeembodimentsthe 

anti-PD-L1lightchainpolypeptidecomprisescomplementaritydeterminingregions(CDRs):LC-CDRi 

LC-CDR2,andLC-CDR3whereintheLC-CDRitheLC-CDR2andtheLC-CDR3oftheanti-PD-Lilight 

chainpolypeptidecomprise:LC-CDRi:SEQIDNO:36LC-CDR2:SEQIDNO:37andLC-CDR3:SEQ 

IDNO:38.  

103181Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDRiHC-CDR2,andHC-CDR3whereintheHC-CDRitheHC-CDR2 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDRi:SEQIDNO:2THC

CDR2:SEQIDNO:2&HC-CDR3:SEQIDNO:29,andwhereinsaidCDRscomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidHC-CDRi, HC-CDR2,orHC-CDR3andtheanti-PD-L1lightchain 

polypeptidecomprisescomplementaritydeterminingregions(CDRs):LC-CDRiLC-CDR2,andLC

CDR3,whereintheLC-CDRitheLC-CDR2,andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptide 

whereintheCDRscompnsefrom0-2aminoacidmodificationsinatleastoneofsaidLC-CDRi, LC-CDR2 

orLC-CDR3.  

103191Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDRiHC-CDR2,andHC-CDR3whereintheHC-CDRitheHC-CDR2 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDRi:SEQIDNO:2THC

CDR2:SEQIDNO:28HC-CDR3:SEQIDNO:29andtheanti-PD-Lilightchainpolypeptidecomprises 

complementaritydeterminingregions(CDRs):LC-CDRiLC-CDR2,andLC-CDR3whereintheLC

CDR1,theLC-CDR2andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptidecomprise:LC-CDRi* 

SEQIDNO:36LC-CDR2:SEQIDNO:37and 4 SEQIDNO:38.  

103201Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDRiHC-CDR2,andHC-CDR3whereintheHC-CDRitheHC-CDR2 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDRi:SEQIDNO:30HC

CDR2:SEQIDNO:31HC-CDR3:SEQIDNO:32,andwhereinsaidCDRscomprisefrom0-2aminoacid 
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modificationsinatleastoneofsaidHC-CDR1, HC-CDR2,orHC-CDR3. Insomeembodimentstheanti

PD-Liheavychainpolypeptidecomprisescomplementaritydeterminingregion(CDRs):HC-CDR1,HC

CDR2,andHC-CDR3,whereintheHC-CDR1,thcHC-CDR2,andtheHC-CDR3ofthcanti-PD-Liheavy 

chainpolypeptidecomprises:HC-CDR1:SEQIDNO:30HC-CDR2:SEQIDNO:31HC-CDR3:SEQID 

NO:32.  

103211InsomcembodimentsIlicanti-PD-Lilightchainpolypcptidecompriscscomplemcntarity 

determiningregions(CDRs):LC-CDR1,LC-CDR2,andLC-CDR3,whereintheLC-CDR1,theLC-CDR2 

andtheLC-CDR3ofiheanti-PD-Lilightchainpolypeptidecompnse:LC-CDR1:SEQIDNO:39;LC

CDR2:SEQIDNO:40andLC-CDR3:SEQIDNO:41,andwhereintheCDRScomprisefrom0-2amino 

acidmodificationsinatleastoneofsaidLC-CDR1, LC-CDR2,orLC-CDR3. Insomeembodimentsthe 

anti-PD-L1lightchainpolypeptidecomprisescomplementaritydeterminingregions(CDRs):LC-CDR1 

LC-CDR2,andLC-CDR3whereintheLC-CDR1,theLC-CDR2andtheLC-CDR3oftheanti-PD-Lilight 

chainpolypeptidecomprise:LC-CDR1:SEQIDNO:39LC-CDR2:SEQIDNO:40andLC-CDR3:SEQ 

IDNO:41.  

103221Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDR1,HC-CDR2,andHC-CDR3whereintheHC-CDR1,theHC-CDR2 

andtheHC-CDR3ofthcanti-PD-Lihcavychainpolypeptidecomprises:HC-CDR1:SEQIDNO:30HC

CDR2:SEQIDNO:31HC-CDR3:SEQIDNO:32,andwhereinsaidCDRScomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidHC-CDR1, HC-CDR2,orHC-CDR3andtheanti-PD-L1lightchain 

polypeptidecomprisescomplcmcntaritydetcrminingrcgions(CDRs):LC-CDR1,LC-CDR2,andLC

CDR3,whereintheLC-CDR1,theLC-CDR2,andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptide 
comprise:LC-CDR1:SEQIDNO:39;LC-CDR2SEQIDNO:40andLC-CDR3:SEQIDNO:41,and 

4 'I 

whereintheCDRscompnscfrom0-2aminoacidmodificationsinatleastoneofsaidLC-CDR1, LC-CDR2 

103231Insomeembodimentstheanti-PD-Liheavychainpolypeptidecomprisescomplementarity 

determiningregion(CDRs):HC-CDR1,HC-CDR2,andHC-CDR3whereinthcHC-CDR1,theHC-CDR2 

andtheHC-CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDR1:SEQIDNO:30HC

CDR2:SEQIDNO:31HC-CDR3:SEQIDNO:3tandtheanti-PD-L1lightchainpolypeptidecomprises 

complementaritydeterminingregions(CDRs):LC-CDR1,LC-CDR2,andLC-CDR3whcrcintheLC

CDR1,theLC-CDR2andtheLC-CDR3oftheanti-PD-Lilightchainpolypeptidecomprise:LC-CDR1* 
9 

SEQIDNO:39LC-CDR2:SEQIDNO:40and 4 SEQIDNO:41.  

Combination Therapy 

103241Insomeembodimentsaremethodsoftreatingcancerinasubjectinneedthereofcomprising 

administeringtothesubjcctthemultispccificantibodiescomprisingaCD2SbindingdomainandaPD-Li 

bindingdomainasdescribedhereinincombinationwithananti-cancertherapy.  

103251Insomeembodimentsthesubjectisrefractorytocheckpointinhibitortherapy.  

103261Insomeembodimentsthesubjecthasrelapsedfromcheckpointinhibitortherapy.  
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103271Insomeembodimentstheanti-cancertherapycomprisesasmallmoleculeacell-basedtherapyor 

anantibody-basedtherapy.  

103281Insomeembodimentstheantibody-basedtherapyisaTcellengager.  

103291InsomeembodimentstheTcellengagercomprisesaformulaaccordingto:D-L 0 -E(FormulaII), 

whereinDcomprisesaneffectorcellbindingdomaintatbindstoaneffectorcellantigenBcomprisesa 

tumorantigenbindingdomainthatbindstoatumorantigenandL 0 comprisesalinkerthatconnectsDtoB.  

InsomeembodimentsDcomprisesasinglechainvariablefragmentasingledomainantibodyoraFab 

fragment.InsomeembodimentsDcomprisesthesinglechainvariablefragment.InsomeembodimentsB 

comprisesasinglechainvariablefragmentasingledomainantibodyoraFabfragment.Insome 

embodimentsBcomprisestheFabfragment.Insomeembodimentstheeffectorcellantigencomprises 

CD3. Insomeembodimentstheeffectorcellbindingdomaincomprisescomplementarydeterminingregions 

(CDRs)selectedfromthegroupconsistingofmuromonab-CD3(OKT3),otelixizumab(TRX4),teplizumab 

(MGAO31),visilizumab(Nuvion),SP34,X35,VIT3,BMAO3O(BW264/56),CLB-T3/3,CRIS7,YTH12.5 

Fl11-409,CLB-T3.4.2,TR-66,WT32,SPv-T3b,11D8,XIII-141,XIII-46,XIII-87,12F6,T3/RW2-8C8 

T3/RW2-4B6,OKT3DM-T301,SMC2,F1O1.OlUCHT-1,WT-31,15865,15865v12,15865v16,and 

15865v19.Insomeembodimentstheeffectorcellbindingdomaincomprisesanaminoacidsequenceas 

disclosedinTable11.  

Table11.Effectorcellbindingdomaincomprisesanaminoacidsequences(CDRsasdeterminedbyIMOT 

numberingsystem).  

ConstructDescription AminoAcidSequence SEQID 
___________________________ (NtoC) NO: 
SP34.185 CD3: HC: CDRi GF7EFNKYA 89 
SP34.185 CD3: HC: CDL? IRSKYNNYAT 90 
SP34.185 CD3: HC: CDR3 VRHGNFGNSYISYWAY 91 
SP34.185 CD3: LC: CDR1 TGAVTSGNY 92 

SP34.185 CD3: LC: CDR3 VLWYSNRWV 94 
SP34.194CD3: HC: CDR1 OFT¶FNTYA 95 
SP34.194CD3: HC: CDL? IRSKYNNYAT 90 
SP34.194CD3: HC: CDRB VRHGNFGNSYVSWFAY 96 
SP34.194CD3: LC: CDR1 TGAVTTSNY 97 
SP34.194CD3: LC: CDL? OT 98 
SP34.194CD3: LC: CDR3 ALWYSNLWV 99 
SP34.185scFv EVQLVESGGGLVQPGGSLKLS 100 
(VH- linker1- VL) CPASGFIFNKYAMNWVRQA 

PGKGLEWVARJRSKYNNYAI 
YYADSVKDRFTISRDDSKNTA 
YLQMNNLKTEDTAVYYCVRH 
GNFGNSYISYWAYWGGTLV 
______________ 
TVSSGGGGSGGGGSGGGGSQT 
VVTQEPSLTVSPGGTVTLTCGS 
SIGAVISGNYPNWVQQKPGQ 
APRGLIGGTKFLAPGTPARFSO 
SLLOOKAALTLSOVQPEDEAE 
YYCVLWYSNRWVFOOOTKL 

___________________________TVL __________ 
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SP34.194scFv QTVVTQEPSLTVSPGGTVTLT 101 
VL- linker1- VH CRSSTGAVTTSNYANWV K ( ) ________________________ QQ 

POQAPROLlOGTNKRAPGTPA 
RESGSLLGGKAALTLSGVQPE 
DEAEYYCALWYSNLWVFGG 
GTKLTVLGGGGSGOGOSGGG 
Os EVQLVESGGGLVQPGGSLK 
LSCAASGFTFNTYAMNWVRQ 
APOKOLEWVARIRSKYNNYA 
TYYADSVKDRFTJSRDDSKNT 
AYLQMNNLKTEDTAVYYCVR 
HGNFGNSYVSWFAYWGQOT 

_____________________ LVTVSS _______ 

103301Insomeembodimentsthetumorantigencomprisesepidermalgrowthfactorreceptor(EGFR), 

prostate-specificmembraneantigen(PSMA),ortumor-associatedcalciumsignaltransducer2(referredto 

hereinafterasTROP2).  

103311InsomeembodimentsthetumorantigencomprisesEGFR.Insomeembodimentsthecancerhas 
cellsthatexpressEGFR.Insomeembodimentsthecancercomprisescolorectalcancer(CRC),squamous 

cellcarcinomaoftheheadandNeck(SCCHLN),non-smallcelllungcancer(NSCLC),prostatecancerbreast 

cancercolon/rectumcancerheadandneckcanceresophagogastriccancerlivercancerglioblastoma, 

cervicalcancerovariancancerbladdercancerkidneycancerorpancreaticcancer.Insomeembodiments 

thetumorantigenbindingdomaincomprisesanaminoacidsequenceasdisclosedinTable12.  

Table12.Tumorantigenbindingdomainaminoacidsequences- anti-EGFR(CDRSdefinedby 

IMGT) 

Construct AminoAcidSequence SEQIDNO: 
Descri tion (iNto C) __________ 

p __________________________________________________ 

EGFR:LC:CDR2 YAS 103 

EGFR:LC:CDR3 QQNNNWPTT 104 

EGFRHC:CDR1 GFSLTNYG 105 

EGFRHC:CDR2 IWSGGNT 106 

9 HC:CDR3 ARALTYYDYEFAY 107 

EGFRFabLCvi QJLLTQSPVJLSVSPGERVSFSCRASQ 108 SIGTNJHWY ___ 

____ QQRTNGSPRLLJKYAS 
ESISGIPSRFSGSGSGTDFTLS1NSVES 
EDIADYYCQQNNNWPTTFGAGTKL 
ELKRTVAAPSVFJFPPSDEQLKSGTA 
SVVCLLNNFYPREAKVQWKVDNAL 
QSGNSQESVTEQDSKDSTYSLSSTLT 
LSKADYEKHKVYACEVTHQGLSSP 
vmsFNRGEC 

EGFRFabLCv2 DJLLTQSPVJLSVSPGERVSFSCRASQ 109 
SIGTNJHWYQQRTNGSPRLLJKYAS 
ESISGIPSRFSGSGSGTDFTLSWJSVES 

______________EDIADYYCQQNNNWPTTFGAGTKL _________ 
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ELKRTVAAPSVFJFPPSDEQLKSGTA 
SVVCLLNNFYPREAKVQWKVDNAL 
QSGNSQESVTEQDSKDSTYSLSSTLT 
LSKADYEKHKVYACEVTHQGLSSP 
vmsFNRGEC 

EGFRFabHC QVQLKQSGPGLVQPSQSLSJTCTVS 110 
GFSLTNYGVHWVRQSPGKGLEWL 
GVIWSGGNTDYNTPFTSRLSWJKDN 
SKSQVFFKMNSLQSNDTAIYYCARA 
LTYYDYEFAYWGQGTLVTVSAAST 
KGPSVFPLAPSSKSTSGGTAALGCL 
VKDYFPEPVTVSWNSGALTSGVHTF 
PAVLQSSGLYSLSSVVTVPSSSLGTQ 
TYICNVNHKPSNTKVDKKVEPKSC 

EGFRFabHC QVQLKQSGPGLVQPSQSLSJTCTVS 111 
(N88Q) GFSLTNYGVHWVRQSPGKGLEWL 

GVIWSGGNTDYNTPFTSRLSWJKDN 
SKSQVFFKMNSLQSQDTAIYYCARA 
LTYYDYEFAYWGQGTLVTVSAAST 
KOPSVFPLAPSSKSTSGGTAALGCL 
VKDYFPEPVTVSWNSGALTSGVHTF 
PAVLQSSGLYSLSSVVTVPSSSLGTQ 
TYICNVNHKPSNTKVDKKVEPKSC 

103321InsomeembodimentsthetumorantigencomprisesTROP2.Insomeembodimentsthecancerhas 

cellsthatexpressTROP2.Insomeinstancesthecancerisasolidtumorcancer.Insomeembodimentsthe 

cancerislungbreast(e.g.HER2+ER/PR+~1C'NBC),cervicalovariancolorectalpancreaticgastric, 

urothelialendometrialheadandneckorglioma.Insomeembodimentsthetumorantigenbindingdomain 

comprisesanaminoacidsequenceasdisclosedinTable13 

IMGT) 

ConstructDescription AminoAcidSequence SEQID 
___________________________ (NtoCJ NO: 
TROP2: HC: CDR1 GYTF7ENYG 112 
TROP2: HC: CDR2 1N7EYTGEP 113 
TROP2: HC: CDR3 ARGOFOSSYWYFDV 114 
TROP2: LC: CDR1 QDVSLX 115 
TROP2: LC: CDR2 SAS 116 
TROP2: LC: CDR3 QQHYJTPLT 117 
TROP2FabLC DJQLTQSPSSLSASVGDRVSJTC 118 

KASODVSIAVA 
PKLLJYSASYRYTGVPDRFSGS 
GSGTDFTLTJSSLQPEDFAVYY 
COQHYITPLTFGAGTKVEJKR 
TVAAPSVFIFPPSDEQLKSGTA 
SVVCLLNNFYPREAKVQWKV 
DNALQSGNSQESVTEQDSKDS 
7EYSLSSTLTLSKADYEKHKVY 
ACEV1THQGLSSPVTKSFNRGE 

___________________________C _________ 
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TROP2FabHC QVQLQQSGSELKKPGASVKVS 119 
CKASGYTFTNYGMNWVKQA 
PGQGLKWMGWINTYIGEPflY 
TDDFKGRFAFSLDTSVSTAYL 
QISSLKADDTAVYFCARGGFG 
SSYWYFDVWGQGSLVTVSSA 
STKGPSVFPLAPSSKSTSGGTA 
ALGCLVKDYFPEPVTVSWNSO 
ALTSGVHTFPAVLQSSGLYSLS 
SVVTVPSSSLGTQTYJCNVNH 

_______________________ KPSNTKVDKKVEPKSC ________ 

103331InsomcembodimentsthetumorantigencomprisesPSMA.Insomeembodimentsthecancer 
4 

comprisesprostatecancer.Insomeembodimentsthecancercompnsesmetastaticcastrate-resistantprostate 

cancer(mCRPC). Insomeembodimentsthetumorantigenbindingdomaincomprisesanaminoacid 

sequenceasdisclosedinTable14.  

Table14.Tumorantigenbindingdomainaminoacidsequences- anti-PSMA(CDRSdefinedby 

JMGT) 

ConstructDescription AminoAcidSequence SEQID 

(NtoCJ NO: 

PSMA:HC:CDRi OFAFSKYG 120 

PSMA:tIC:CDL? IWYDGSNK 121 

PSMA:tIC:CDR3 ARGODFLYYYYYGMDV 122 

PSMA:LC:CDR1 QOISNY 123 

PSMA:LC:CDL? BA 124 

PSMA:LC:CDR3 QNYNSAPFT 125 

006PSMAFabLC DJQMTQSPSSLSASVGDRVTJT 126 
CRASQGISNYLAWYQQKTGK 

GGSGTDFTLTISSLQPEDVATY 
YCQNYNSAPFTFGPGTKVDJK 
RTVAAPSVFJFPPSDEQLKSGT 
ASVVCLLNNFYPREAKVQWK 
VDNALQSONSQESVTEQDSKD 
STYSLSSTLTLSKADYEKIIKV 
YACEVTHQGLSSPVTKSFNRG 

__________________________BC _________ 
006PSMAFabtIC QVQLVBSGGGVVQPGRSLRLS 127 

CAASGFAFSRYGMEJWVRQAP 
GKGLBWVAVIWYDGSNKYY 
ADSVKGRFTJSRDNSKNTQYL 
QMNSLRABDTAVYYCARGGD 
FLYYYYYGMDVWGQGTTVT 
VSSASTKGPSVFPLAPSSKSTS 
GGTAALGCLVKDYFPBPVTVS 
WNSGALTSGVtITFPAVLQSSO 
LYSLSSVVTVPSSSLOTQTYIC 

_______________________NVNtIKPSNTKVDKKVBPKSC ________ 
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103341InsomeembodimentstheTcellengagermoleculeisselectivelyactivatedintumor 

microenvironments.  

103351Insomeembodimentsthemultispecificantibodiesdescribedhereinareselectivelyactivatedin 

tumormicroenvironments.  

103361InsomeembodimentstheTcellengagerisaccordingtothefollowingsubformula:P 3 -L3 -D-L0 -E 

(Formulaha)whereinDcomprisestheCD3bindingdomain;Bcomprisesthetumorantigenbinding 
domaimL the that 

composes iner connect o , P3 compnsesapeptidethatbindstoDandL 3 

comprisesalinkingmoietythatconnectsDtoP 3 andisasubstrateforatumorspecificprotease.  

103371InsomeembodimentstheTcellengagerisaccordingtothefollowingsubformula:D-L 0 -E-L4 -P4 

(FormulaTIb)whereinDcomprisestheCD3bindingdomainsBcomprisesthetumorantigenbinding 

domainsL the that composes iner connect o , P4comprisesapeptidethatbindstoBandL 4 

comprisesalinkingmoietythatconnectsBtoP 4 andisasubstrateforatumorspecificprotease.  

103381InsomeembodimentstheTcellengagerisaccordingtothefollowingsubformula:P 3 -L3 -D-L0 -E

L4 -P4 (FormulaTIc)whereinDcomprisestheCD3bindingdomaiwBcompnsesthetumorantigenbinding 
domaimL the that 

comprises iner connect o , P3 comprisesapeptidethatbindstoDandL 3 

comprisesalinkingmoietythatconnectsDtoP 3 andisasubstrateforatumorspecific 'P4 

comprisesapeptidethatbindstoBandL 4 comprisesalinkingmoietythatconnectsEtoP 4 andisasubstrate 

foratumorspecificprotease.  

103391InsomeembodimentstheTcellengagercomprisesthehalf-lifeextendingmolecule(H 1 ).  

LinkingMoiety(L3 orL4 ) 

103401InsomeembodimentsL 3 orL4 isapeptidesequencehavingatleast5tonomorethan50amino 

acids.InsomeembodimentsL 3 orL4 isapeptidesequencehavingatleast10tonomorethan30amino 

acids.InsomeembodimentsL 3 orL4 isapeptidesequencehavingatleast10aminoacids.Insome 

isapeptidesequencehavingatleast26aminoacids.InsomeembodimentsL 3 orL4 hasaformula 

comprising(G2 S)1 1 (SEQIDNO:233),whereinnisanintegerfrom1to3. InsomeembodimentsL 3 orL4 

hasaformulacomprising(G 2 S)1 1 ,whereinnisanintegerofatleast1. InsomeembodimentsL 3 orL4 hasa 

formulaselectedfromthegroupconsistingof(025)11,(GS)~,(GSGGS)~(SEQIDNO:58),(GGGS)~(SEQ 

IDNO:59),(GGGGS)~(SEQIDNO:60),and(GSSGGS)~(SEQIDNO:61),whereinnisanintegerofat 

least. Insomeembodimentsthetumorspecificproteaseisselectedfromthegroupconsistingof 

metalloproteaseserineproteasecysteineproteasethreonineproteaseandasparticprotease.Insome 

embodimentsL 3 orL4 comprisesaurokinasecleavableaminoacidsequenceamatriptasecleavableamino 

acidsequencealegumaincleavableaminoacidsequenceoramatrixmetalloproteasecleavableaminoacid 

sequence.InsomeembodimentsL 3 orL4 comprisesasequenceasdisclosedinTable10orasequence 

substantiallyidenticalthereto(e.g.,asequencethathas0,1,or2aminoacidmodifications).  

103411InsomeembodimentsL 3 isboundtoN-terminusofD.InsomeembodimentsL 3 isboundtoC

terminusofD.InsomeembodimentsL 4 isboundtoN-terminusofE.InsomeembodimentsL 4 isboundto 
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C-terminusofB.InsomeembodimentsP 3 becomesunboundfromDwhenL 3 iscleavedbythetumor 

specificproteasetherebyexposingDto . InsomeembodimentsP 4 becomesunboundfromBwhenL 4 

iscleavedbythetumorspecificproteasetherebyexposingBtothetumorantigen.  

103421InsomeembodimentsL 3 orL4 ,compriseamodifiedaminoacidornon-naturalaminoacidora 

modifiednon-naturalaminoacidoracombinationthereofInsomeembodimentsthemodifiedaminoacid 

oramodifiednon-naturalaminoacidcomprisesapost-translationalmodification.InsomeembodimentsL 3 

orL4 compriseamodificationincludingbutnotlimitedtoacetylationacylationADP-ribosylation 

amidationcovalentattachmentofflavincovalentattachmentofahememoietycovalentattachmentofa 

nucleotideornucleotidederivativecovalentattachmentofalipidorlipidderivativecovalentattachmentof 

phosphatidylinositol, cross-linking, cyclizationdisulfidebondformationdemethylationformationof 

covalentcrosslinksformationofcystineformationofpyroglutamateformylationgammacarboxylation 

glycosylationOPIanchorformationhydroxylationiodinationmethylationmyristoylationoxidation 

proteolyticprocessingphosphorylationprenylationracemizationselenoylationsulfationtransfer-RNA 

mediatedadditionofaminoacidstoproteinssuchasarginylationandubiquitination.Modificationsare 

madeanywheretoL 3 orL4 includingthepeptidebackboneortheaminoacidsidechains.  

Peptide(P3 andF4 ) 

103431P3 orP4 isdesignedtobeoptimizedforaspecificantigen-bindingdomainthroughaniterative 

processofphagedisplayandquantitativebindingassaysdesignedtoselectforthosepeptidesthatareableto 

preventbindingtoCD3orthetumorantigen.Adirectedevolution-basedprocessthatincludesphage 

librariesisusedforidentifyingP 3 orP4 .Multiplecyclesofselectionandamplificationofpotential 

inhibitorypeptidesthatarecapableofblockingtheantigenbindingdomainfrombindingtoitstargetofCD3 

orthetumorantigenwitthegoalofoptimizingmaskedTcellengagerantibodiesinserumandlimiting 

cleavagetherebyreducingtoxicity.DiscoveryofP 3 orP4 isdepictedinFig.18.  

throughionicinteractionselectrostaticinteractionshydrophobicinteractionsPi-stackinginteractionsand 

H-bondinginteractionsoracombinationthereofInsomeembodimentsP 3 isboundtoDatornearan 

antigenbindingsite.InsomeembodimentsP 3 becomesunboundfromDwhenL 3 iscleavedbythetumor 

specificproteasetherebyexposingDtoCD3. InsomeembodimentsP 3 haslessthan700osequenceidentity 

toCD3. InsomeembodimentsP 3 haslessthan750~sequenceidentitytoCD3. InsomeembodimentsP 3 

haslessthan800osequenceidentitytoCD3. InsomeembodimentsP 3 haslessthan850osequenceidentity 

toCD3. InsomeembodimentsP 3 haslessthan900~sequenceidentitytoCD3. InsomeembodimentsP 3 

haslessthan9500sequenceidentitytoCD3InsomeembodimentsP 3 haslessthan9800sequenceidentity 

toCD3. InsomeembodimentsP 3 haslessthan990osequenceidentitytoCD3. InsomeembodimentsP 3 

0 

comprisesadenovoaminoacidsequencethatshareslessthan10osequenceidentitytoCD3.  
103451InsomeembodimentsP 4 impairsbindingofBtothetumorantigenantigen.Insomeembodiments 

P4 isboundtoBthroughionicinteractionselectrostaticinteractionshydrophobicinteractionsPi-stacking 

interactionsandH-bondinginteractionsoracombinationthereofInsomeembodimentsP 4 isboundtoBat 
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ornearanantigenbindingsite.InsomeembodimentsP 4 becomesunboundfromBwhenL 4 iscleavedby 

thetumorspecificproteasetherebyexposingBtothetumorantigen.InsomeembodimentsP 4 haslessthan 

7000sequenceidentitytothethetumorantigen.InsomeembodimentsP 4 haslessthan7500sequence 

identitytothetumorantigen.InsomeembodimentsP 4 haslessthan800osequenceidentitytothetumor 

antigen.InsomeembodimentsP 4 haslessthan~50osequenceidentitytothetumorantigen.Insome 
0 

embodimentsP 4 haslessthan90osequenceidentitytothetumorantigen.InsomeembodimentsP 4 has 
lessthan950osequenceidentitytothetumorantigen.InsomeembodimentsP 4 haslessthan980osequence 

identitytothetumorantigen.InsomeembodimentsP 4 haslessthan990osequenceidentitytothetumor 

antigen.InsomeembodimentsP 4 comprisesadenovoaminoacidsequencethatshareslessthan1000 

sequenceidentitytothetumorantigen.  

103461InsomeembodimentsP 3 orP4 comprisesapeptidesequenceofatleast5aminoacidsinlength.In 

someembodimentsP 3 orP4 comprisesapeptidesequenceofatleast6aminoacidsinlength.Insome 

embodimentsP3 orP4 comprisesapeptidesequenceofatleast10aminoacidsinlength.Insome 

embodimentsP 3 orP4 comprisesapeptidesequenceofatleast10aminoacidsinlengthandnomorethan 

20aminoacidsinlength.InsomeembodimentsP 3 orP4 comprisesapeptidesequenceofatleast16amino 

acidsinlength.InsomeembodimentsP 3 orP4 comprisesapeptidesequenceofnomorethan40amino 

acidsinlength.InsomeembodimentsP 3 orP4 comprisesatleasttwocysteineaminoacidresidues.Insome 

embodimentsP3 orP4 comprisesacyclicpeptideoralinearpeptide. InsomeembodimentsP 3 orP4 

comprisesacyclicpeptide. InsomeembodimentsP 3 orP4 comprisesalinearpeptide.  

103471InsomeembodimentsP 3 orP4 compriseamodifiedaminoacidornon-naturalaminoacidora 

modifiednon-naturalaminoacidoracombinationthereofInsomeembodimentsthemodifiedaminoacid 

oramodifiednon-naturalaminoacidcomprisesapost-translationalmodification.InsomeembodimentsP 3 

orP4 compriseamodificationincludingbutnotlimitedtoacetylationacylationADP-ribosylation 

nucleotideornucleotidederivativecovalentattachmentofalipidorlipidderivativecovalentattachmentof 

phosphatidylinositol, cross-linking, cyclizationdisulfidebondformationdemethylationformationof 

covalentcrosslinksformationofcystineformationofpyroglutamateformylationgammacarboxylation 

glycosylationOPIanchorformationhydroxylationiodinationmethylationmyristoylationoxidation 

proteolyticprocessingphosphorylationprenylationracemizationselenoylationsulfationtransfer-RNA 

mediatedadditionofaminoacidstoproteinssuchasarginylationandubiquitination.Modificationsare 

madeanywheretoP 3 orP4 includingthepeptidebackbonetheaminoacidsidechainsandtheterminus.  

103481InsomeembodimentsP 3 orP4 doesnotcomprisealbuminoranalbuminfragment.Insome 

embodimentsP3 orP4 doesnotcompriseanalbuminbindingdomain.  

ProductionofAntibodies 

103491Insomeembodimentspolypeptidesdescribedherein(e.g.,antibodiesanditsbindingfragments)are 
producedusinganymethodknowninthearttobeusefulforthesynthesisofpolypeptides(e.g.,antibodies), 
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inparticularbychemicalsynthesisorbyrecombinantexpressionandarcpreferablyproducedby 

rocombinantexpressiontecliniqucs.  

103501Insomcinstanecsanantibodyoritsbindingfragmcntthcrcofiscxprcsscdrccombinantlyandthe 

nucleicacidencodingtheantibodyoritsbindingfragmentisassembledfromchemicallysynthesized 

oligonucleotides(e.g.,asdescribedinKutmeieretaL,1994,BioTechniques17:242),whichinvolvesthe 

synthesisofoverlappingoligonucleotidescontainingportionsofthesequenceencodingtheantibody, 

annealingandligationofthoseoligonucleotidesandthenamplificationofthcligatedoligonucleotidesby 

PCR 

103511Altcmativclyanucleicacidmoicculecncodinganantibodyisoptionallygeneratcdfromasuitable 

source(e.g.,anantibodyeDNAlibraryoreDNAlibrarygeneratedfromanytissueorcellsexpressingthe 

immunoglobulin)byPURLamplificationusingsyntheticprimershybridizabletothe3'and5'endsofthe 

sequenceorbycloningusinganoligonuelcotideprobespecificfortheparticulargenescqucnce.  

103521Insomeinstancesanantibodyoritsbindingisoptionallygeneratedbyimmunizingananimalsuch 

asamousetogeneratepolyclonalantibodiesormorepreferablybygeneratingmonoclonalantibodiese.g., 

asdescribedbyKohierandMilstein(1975,Nature256:495-497)orasdescribedbyKozboretal.(1983 

ImmunologyToday4:72)orColeetal.(1985inMonoclonalAntibodiesandCancerTherapyAlanR.Liss, 

Inc.,pp.77-96).AlternativelyacloneencodingatleasttheFabportionofthcantibodyisoptionally 

obtainedbyscreeningFabexpressionlibraries(e.g.,asdescribedinHuseetal9~ 1989,Science246:1275

1281)forclonesofFabfragmentsthatbindthespecificantigenorbyscreeningantibodylibraries(Seee.g., 

Clacksonetal.,1991Nature 'I 

352:621Hanectal.,1997Proc.Natl.Acad.Sci.USA94:4937).  
103531Insomeembodimentstechniquesdevelopedfortheproductionof"chimencantibodies"(Morrison 

etal.,1984,Proc.Nati.Acad.Sci.81:851-855;Neubergeretal.,1984,Nature312:6O4-6O8~Takedaetal., 

1985,Nature314:452-454)bysplicinggenesfromamouseantibodymoleculeofappropriateantigen 

Achimericantibodyisamoleculeinwhichdifferentportionsarederivedfromdifferentanimalspecies, 

suchasthoschavingavariableregiondcrivcdfromamurinemonoclonalantibodyandahuman 

immunoglobulinconstantregion.  

103541Insomeembodimentstechniquesdescribedfortheproductionofsinglechainantibodies(U.S.Pat.  

No.4,694,778;Bird,1988,Science242:423-4ThHustonetal.,1988,Proc.Natl.Acad.Sci.USA85:5879

5883. andWardetal.,1989,Nature334:544-54)areadaptedtoproducesinglechainantibodies.Single 

chainantibodiesareformedbylinkingtheheavyandlightchainfragmentsoftheFvregionviaanamino 

acidbridgeresultinginasinglechainpolypeptide.TcchniquesfortheassemblyoffunctionalFvfragments 

inB.coliarealsooptionallyused(Skerraetal.,1988,Science242:1038-1041).  

103551Insomeembodimentsanexpressionvectorcomprisingthenucleoticlesequenceofanantibodyor 

thenucleotidesequenceofanantibodyistransferredtoahostcellbyconventionaltechniques(e.g., 

electroporation, liposomaltransfectionandcalciumphosphateprecipitation),andthetransfectedcellsare 
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thenculturedbyconventionaltechniquestoproducetheantibody.Inspecificembodimentstheexpression 

oftheantibodyisregulatedbyaconstitutiveaninducibleoratissuespecificpromoter.  

103561Insomeembodimentsavarietyofhost-expressionvectorsystemsisutilizedtoexpressanantibody, 

oritsbindingfragmentdescribedherein.Suchhost-expressionsystemsrepresentvehiclesbywhichthe 

codingsequencesoftheantibodyisproducedandsubsequentlypurifiedbutalsorepresentcellsthatare 

whentransformedortransfectedwiththeappropriatenucleotidecodingsequencesexpressanantibodyor 

itsbindingfragmentinsitu.Theseincludebutarenotlimitedtomicroorganismssuchasbacteria(e.g.,B.  

coliandB.subtilis)transformedwithrecombinantbacteriophageDNAplasmidDNAorcosmidDNA 

expressionvectorscontaininganantibodyoritsbindingfragmentcodingsequences;yeast(e.g., 

SaccharomycesPichia)transformedwithrecombinantyeastexpressionvectorscontaininganantibodyorits 

bindingfragmentcodingsequencewinsectcellsystemsinfectedwithrecombinantvirusexpressionvectors 

(e.g.,baculovirus)containinganantibodyoritsbindingfragmentcodingsequences;plantcellsystems 

infectedwithrecombinantvirusexpressionvectors(e.g.,cauliflowermosaicvirus(CaMV)andtobacco 

mosaicvirus(TMV))ortransformedwithrecombinantplasmidexpressionvectors(e.g.,Tiplasmid) 

containinganantibodyoritsbindingfragmentcodingsequencewormammaliancellsystems(e.g.,COS 

CHOBH,293,293T,3T3cells)harboringrecombinantexpressionconstructscontainingpromotersdenved 

fromthegenomeofmammaliancells(e.g.,metallothioneinpromoter)orfrommammalianviruses(e.g.the 

adenoviruslatepromotersthevacciniavirus7.5Kpromoter).  

103571Forlong-termhigh-yieldproductionofrecombinantproteinsstableexpressionispreferred.In 
someinstancescelllinesthatstablyexpressanantibodyareoptionallyengineered.Ratherthanusing 

expressionvectorsthatcontainviraloriginsofreplicationhostcellsaretransformedwithDNAcontrolled 

byappropriateexpressioncontrolelements(e.g.,promoterenhancersequencestranscriptionterminators, 

polyadenylationsitesetc.),andaselectablemarker.FollowingtheintroductionoftheforeignDNA 

selectivemedia.Theselectablemarkerintherecombinantplasmidconfersresistancetotheselectionand 

allowscellstostablyintegratetheplasmidintotheirchromosomesandgrowtoformfocithatinturnare 

clonedandexpandedintocelllines.Thismethodcanadvantageouslybeusedtoengineercelllineswhich 

expresstheantibodyoritsbindingfragments.  

103581Insomeinstancesanumberofselectionsystemsareusedincludingbutnotlimitedtotheherpes 
simplexvirusthymidinekinase(Wigleretal 1977,Cell11:223),hypoxanthine-guanine 

phosphoribosyltransferase(Szybalska&Szybalski192,Proc.Natl.Acad.Sci.USA48:202),andadenine 

phosphoribosyltransferase(Lowyetal.,1980,Cell22:817)genesareemployedintk-,hgprt-oraprt-cells, 

respectively.Alsoantimetaboliteresistanceareusedasthebasisofselectionforthefollowinggenes:dhfr, 

whichconfersresistancetomethotrexate(Wigleretal.,1980,Proc.Natl.Acad.Sci.USA77:357~O'Hareet 

al.,1981,Proc.Natl.Acad.Sci.USA78:1527);gptwhichconfersresistancetomycophenolicacid 

(Mulligan&Berg,1981,Proc.Natl.Acad.Sci.USA78:2072);neowhichconfersresistancetothe 

anPnoglycosideG-418(ClinicalPharmacy12:488-505WuandWu1991,Biotherapy3:87-9tTolstoshev 
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1993,Ann.Rev.Pharmacol.Toxicol.32:573-596wMulligan,1993,Science26O:926-932~andMorganand 

Anderson,1993,Ann.Rev.Biochem.62:191-217May1993,TIBTECH11(5):155-215)andhygrowhich 

confersresistancetohygromycin(Santerreetal.,1984,Gene30:147).Methodscommonlyknownintheart 

ofrecombinantDNAtechnologywhichcanbeusedaredescribedinAusubeletal.(eds.,1993,Current 

ProtocolsinMolecularBiologyJohnWiley&Sons, NY~Kriegler,1990,GeneTransferandExpressionA 

LaboratoryManualStocktonPressJ~4Xjf.andinChapters12and13,Dracopolietal.(eds),1994,Current 

ProtocolsinHumanGeneticsJohnWiley&SonsNY. Colberre-Garapinetal.,1981,1.Mol.Biol.150:1).  

103591Insomeinstancestheexpressionlevelsofanantibodyareincreasedbyvectoramplification(fora 

reviewseeBebbingtonandHentscheltheuseofvectorsbasedongeneamplificationfortheexpressionof 

clonedgenesinmammaliancellsinDNAcloningVol.3. (AcademicPressNewYork,1987)).Whena 

markerinthevectorsystemexpressinganantibodyisanitplifiableanincreaseinthelevelofinhibitor 

presentincultureofhostcellwillincreasethenumberofcopiesofthemarkergene.Sincetheamplified 

regionisassociatedwiththenucleotidesequenceoftheantibodyproductionoftheantibodywillalso 

increase(Crouseetal.,1983,Mol.CellBiol.3:257).  

103601Insomeinstancesanymethodknownintheartforpurificationofanantibodyisusedforexample, 

bychromatography(e.g.,ionexchangeaffinityparticularlybyaffinityforthespecificantigenafterProtein 

Aandsizingcolumnchromatography),centrifugationdifferentialsolubilityorbyanyotherstandard 

techniqueforthepurificationofproteins.  

ExpressionVectors 

103611Insomeembodimentsvectorsincludeanysuitablevectorsderivedfromeitheraeukaryoticor 

prokaryoticsources.Insomecasesvectorsareobtainedfrombacteria(e.g.E.coli),insectsyeast(e.g.  

Pichiapastoris),algaeormammaliansources.ExemplarybacterialvectorsincludepACYC177,pASK75, 

pBADvectorseriespBADMvectorseriespETvectorseriespETMvectorseriespGEXvectorseries, 

pZA31-LucpZE21-MCS-1,pFLAGATSpFLAGCTSpFLAGMACpFLAGShift-12cpTAC-MAT-1 

pFLAGCTCorpTAC-MAT-2.  

103621ExemplaryinsectvectorsincludepFastBaclpFastBacDUALpFastBacETpFastBacHTa, 

pFastBacHThpFastBacHTcpFastBacM3OapFastBactM3ObpFastBacM3OcpVL1392,pVL1393 

pVL1393MiGpVL1393Ml1,pVL1393M12,FLAGvectorssuchaspPolh-FLAG1orpPolh-MAT2,or 

MATvectorssuchaspPolh-MAT1,orpPolh-MAT2.  

103631InsomecasesyeastvectorsincludeGateway®pDESTTM14vectorGateway®pDESTTM15 

vectorGateway®pDESTTM17vectorGateway®pDESTTM24vectorGateway®pYES-DEST52vector, 

pBAD-DEST49Gateway®destinationvectorpAOS15PichiavectorpFLD1Pichipastorisvector 

pGAPZAB,&CPichiapastonsvectorpPIC3.5KPichiavectorpPIC6AB,&CPichiavectorpPIC9K 

PichiavectorpTEF1/ZeopYES2yeastvectorpYES2/CTyeastvectorpYES2/NTAB,&Cyeastvector 

orpYES3/CTyeastvector.  

103641ExemplaryalgaevectorsincludepChlamy-4vectororMCSvector.  
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103651Examplesofmammahanvectorsincludetransientexpressionvectorsorstableexpressionvectors.  

MammaliantransientexpressionvectorsmayincludepRK5,p3xFLAG-CMV8,pFLAG-Myc-CMV19 

pFLAG-Myc-CMV23,pFLAG-CMV2,pFLAG-CMV6abcpFLAG-CMV5. 1,pFLAG-CMV5abc, 

p3xFLAG-CMV7.1,pFLAG-CMV20,p3xFLAG-Myc-CMV24,pCMV-FLAG-MAT1,pCMV-FLAG

MAT2,pBJCEP-CMV3,orpBICEP-CMV4.MammalianstableexpressionvectormayincludepFLAG

CMV3,p3xFLAG-CMV9,p3xFLAG-CMV13,pFLAG-Myc-CMV21,p3xFLAG-Myc-CMV25 

pFLAG-CMV4,p3xFLAG-CMV10,p3xFLAG-CMV14,pFLAG-Myc-CMV22,p3xFLAG-Myc-CMV 

26,pBJCEP-CMV1,orpBJCEP-CMV2.  

103661Insomeinstancesacell-freesystemisamixtureofcytoplasmicand/ornuclearcomponentsfroma 

cellandisusedforinvitronucleicacidsynthesis.Insomecasesacell-freesystemutilizeseither 

prokaryoticcellcomponentsoreukaryoticcellcomponents.Sometimesanucleicacidsynthesisisobtained 

inacell-freesystembasedonforexampleDrosophilacellXenopuseggorHeLacells.Exemplarycell-free 

systemsincludebutarenotlimitedtoB.coli530ExtractsystemB.coliT7530systemorPURExpress®.  

HostCells 

103671Insomeembodimentsahostcellincludesanysuitablecellsuchasanaturallyderivedcellora 

geneticallymodifiedcell.Insomeinstancesahostcellisaproductionhostcell.Insomeinstancesahost 

cellisaeukaryoticcell.Inotherinstancesahostcellisaprokaryoticcell.Insomecasesaeukaryoticcell 

includesfungi(e.g.,yeastcells),animalcellorplantcell.Insomecasesaprokaryoticcellisabacterialcell.  

Examplesofbacterialcellincludegram-positivebacteriaorgram-negativebacteria.Sometimesthegram

negativebacteriaisanaerobicrod-shapedorboth.  

103681Insomeinstancesgram-positivebacteriaincludeActinobacteriaFirmicutesorTenericutes.Insome 

casesgram-negativebacteriaincludeAquificaeDeinococcus-ThermusFibrobacteres

Verrucomicrobia!Chlamydiae(PVCgroup),ProteobacteriaSpirochaetesorSynergistetes.Otherbactena 

canbeAcidobacteriaChloroflexiChrysiogenetesCyanobacteriaDeferribacteresDictyoglomi 

ThermodesulfobacteriaorThermotogae. AbacterialcellcanbeEscherichiacoliClostridiumbotulinumor 

Colibacilli.  

103691ExemplaryprokaryotichostcellsincludebutarenotlimitedtoBL21Machi T M DH1OBT M 

TOPlODH5aDH1OBac T M OmniMaxT M MegaXT M DH12ST M INVi10,TOPlOF'IINVUFTOP1O/P3, 

ccdBSurvivalPIRiPIR2,Stbl2 T M Stbl3TMorStbl4 T M 

103701Insomeinstancesanimalcellsincludeacellfromavertebrateorfromaninvertebrate.Insome 

casesananimalcellincludesacellfromamarineinvertebratefish, insectsamphibianreptileormammal.  

Insomecasesafunguscellincludesayeastcellsuchasbrewersyeastbaker'syeastorwineyeast.  

103711Fungiincludeascomycetessuchasyeastmoldfilamentousfungibasidiomycetesorzygomycetes.  

InsomeinstancesyeastincludesAscomycotaorBasidiomycota.InsomecasesAscomycotaincludes 

Saccharomycotina(trueyeastse.g.Saccharomycescerevisiae(baker'syeast))orTaphrinomycotina(e.g.  
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Schizosaceharomyccics(fissionyeasts)).InsomecasesBasidiomycotaincludesAgaricomycotina(e.g.  

Tremollomycotes)orPucciniomycotina(c.g.Microbotryomyccics).  

103721Exemplaryyeastorfilamentousfungiincludeforexampicthcgenus:Saceharomyces, 

Schizosaceharomyces, CandidaPichiaHansenulaKinyveromyces, Zygosaceharomyces, Yarrowia, 
9 

TrichosporonRhodosporidiAspergillusFusariumorTrichoderma.Exemplaryyeastorfilamentousfungi 
includeforexamplethcspccics:SaceharomycesccrcvisiacSchizosaceharomycespombeCandidautilis, 

CandidaboidiniCandidaalbicansCandidatropicahsCandidastellatoideaCandidaglabrataCandida 

krusciCandidaparapsilosisCandidaguillicrmondiiCandidaviswanathuiCandidalusitaniacRhodotorula 

mucilaginosaPichiametanolicaPichiaangustaPichiapastonsPichiaanomalaHanscnulapolymorpha, 

Kinyveromyceslactis, ZygosaceharomycesrouxiiYarrowialipolyticaTrichosporonpullulans, 

Rhodosporidiumtoru-AspergillusnigerAspergillusnidulansAspergillusawamoriAspergillusoryzae, 

Trichoderma 9 9 

reesciYarrowialipolyticaBrettanomyccsbruxellcnsisCandidastellata 
SchizosaceharomycespombeTorulasporadclbrueckiiZygosaceharomycesbajijiCryptococcus 

99 

neoformansCryptococcusgattiiorSaceharomycesboulardii.  

103731ExemplaryyeasthostcellsincludebutarenotlimitedtoPichiapastorisyeaststrainssuchas 

Os115,KM71HSMD1168,SMD116SHandX-3~'I 
, andSaceharomycescerevisiacyeaststrainsuchas 

mvscl.  

103741Insomeinstancesadditionalanimalcellsincludecellsobtainedfromamolluskartliropodannelid 

orsponge.Insomecasesanadditionalanimalcellisamammaliancelle.g.,fromaprimateapeequine, 

bovineporcinccanincfelincorrodent.Insomccascsarodentincludcsmouscrathamstergerbil 

hamsterchinchillafancyratorguineapig.  

103751Exemplarymammalianhostcellsincludebutarenotlimitedto,293Acellline,293FTcellline, 

293Fcells293HcellsCHOD044cellsCHO-ScellsCHO-KicellsFlITSKOCHOKiExpi293F T M 

lineFlp-InT M -CHOcelllineFlp-Jn T M -CV-1celllineFlp-Jn T M -JurkatcelllineFreeStyle T M 293-Fcells, 

FreeStyleTMCHO-ScellsGripTite T M 293MSRcelllineOS-CHOcelllincHepaRG T rv~cellsTAxTM 

JurkatcelllinePer.C6cellsT-REx T M -293celllineT-REx T M -CHOcelllineandT-REx T M -HeLacellline.  

103761Insomeinstancesamammalianhostcellisastablecelllineoracelllinethathasincorporateda 
geneticmaterialofinterestintoitsowngenomeandhasthecapabilitytoexpresstheproductofthegenetic 

materialaftermanygenerationsofcelldivision.Insomecasesamammalianhostcellisatransientcellline, 

oracelllinethathasnotincorporatedageneticmaterialofinterestintoitsowngenomeanddoesnothave 

thccapabilitytoexpresstheproductofthegencticmaterialaftermanygenerationsofcelldivision.  

103771ExemplaryinsecthostcellsincludebutarenotlimitedtoDrosophilaS2cellsSf9cellsSf21cells, 
HighFiveTMcellsandcxpresSF+®cells.  

103781Insomeinstancesplantcellsincludeacellfromalgae. Exemplaryinsectcelllinesincludebutare 

notlimitedtostrainsfromClilamydomonasreinhardtii137corSynechococcuselongatusPPC7942.  
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ArticlesofManufacture 

103791Inanotheraspectofihedisclosureanarticleofmanufacturecontainingmaterialsusefulforthe 

Ircatmdntprcventionand/ordiagnosisofthcdisordcrsdcscribcdabovcisprovided.Thcarticicof 

manufacturecomprisesacontainerandalabelorpackageinsertonorassociatedwiththecontainer.Suitable 

containersincludeforexampleboftiesvialssyringesIVsolutionbagsetc.Thecontainersmaybeformed 

fromavarictyofmatcrialssuchasglassorplastic.  

103801Thelabelorpackageinsertindicatesthat~thccompositionisusedfortreatingtheconditionof 

choice.Thearticleofmanufacturcinthisembodimentofihedisclosuremayfurthercompriseapackage 

rnscrtindicatingthatthecompositionscanbcuscdtotreataparticularcondition.  

103811Alternativelyoradditionallythearticleofmanufacturemayfurthercompriseasecond(orthird) 

containercomprisingapharmaceutically-acceptablebuffersuchasbacteriostaticwaterforinjection 

(BWFJ),phosphate-bufferedsalineRingerssolutionanddextrosesolution.Itmayfurtherincludeother 

materialsdesirablefromacommercialanduserstandpointincludingotherbuffersdiluentsfiltersneedles, 

andsynngcs.  

EMBODIMENTS 

103821Embodiment1comprisesamultispecificantibodycomprisingaCD28bindingdomainandaPD-Li 

bindingdomain.  

103831Embodiment2comprisesamultispecificantibodyofembodiment1, whereinwhentheCD28 

bindingdomainisasinglechainvariablefragment(scFv),thenthePD-LibindingdomainisnotascFv.  

103841Embodimcnt3comprisesamultispccificantibodyofanyoneofcmbodimcnts1-2,whereinthe 

multispecificantibodyisaccordingtothefollowingfoimula:A-L-B(FormulaI)whereinAcomprisesthe 

CD2SbindingdomaiwBcomprisesthePD-LibindingdomaiwandLcomprisesalinkerthatconnectsAto 

B.  

CD28bindingdomaincomprisesasinglechainvariablefragmentasingledomainantibodyaFabora 

Fab'.  

103861Embodiment5comprisesamultispecificantibodyofembodiment4,whereintheCD28binding 

domaincomprisesthesinglechainvariablefragment.  

103871Embodiment6comprisesamultispecificantibodyofembodiment4,whereintheCD28binding 

domaincomprisesthesingledomainantibody.  

103881Embodiment7comprisesamultispecificantibodyofembodiment4,whereintheCD28binding 

domaincomprisestheFabortheFab'.  

103891Embodiment8comprisesamultispecificantibodyofanyoneofembodiments1-7,whereinthePD

LibindingdomaincomprisesasinglechainvariablefragmentasingledomainantibodyaFaboraFall.  

103901Embodiment9comprisesamultispecificantibodyofembodiment8,whereinthePD-L1binding 

domaincomprisestheFabortheFab'.  

125 

103851Embodiment4comprisesamultispecificantibodyofanyoneofembodiments1-3, whereinthe
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103911Embodiment10comprisesamultispecificantibodyofembodiment8,whereinthePD-L1binding 

domaincomprisestheFabortheFab'andtheCD28bindingdomaincompnsesthesinglechainvariable 

fragment.  

103921Embodiment11comprisesamultispecificantibodyofembodiment9,whereinthePD-L1binding 

domainthatcomprisestheFabortheFab' 9 

compnsesaFabheavychainpolypeptidecomprisingaFabheavy 
chainvariabledomainandaFablightchainpolypeptidecomprisingaFablightchainvariabledomain.  

103931Embodiment12comprisesamultispecificantibodyofembodiment10,whereintheCD28binding 

domainthatcomprisesthesinglechainvariablefragmentcomprisesascFvheavychainvariabledomainand 

ascFvlightchainvariabledomain.  

103941Embodiment13comprisesamultispecificantibodyofanyoneofembodiments1- 12,whereinthe 

linkerconnectstheC-terminusofAtoanN-terminusofB.  

103951Embodiment14comprisesamultispecificantibodyofanyoneofembodiments1- 12,whereinthe 

linkerconnectstheN-terminusofAtoaC-terminusofB.  

103961Embodiment15comprisesamultispecificantibodyofanyoneofembodiments11or12wherein 

thelinkerconnectstheC-terminusofAtotheN-terminusoftheFabheavychainpolypeptide.  

103971Embodiment16comprisesamultispecificantibodyofanyoneofembodiments11or12wherein 

thelinkerconnectstheN-terminusofAtotheC-terminusoftheFabheavychainpolypeptide.  

103981Embodiment17comprisesamultispecificantibodyofanyoneofembodiments11or12wherein 

thelinkerconnectstheC-terminusofAtotheN-terminusoftheFablightchainpolypeptide.  

103991Embodiment18comprisesamultispecificantibodyofanyoneofembodiments11or12wherein 

thelinkerconnectstheN-terminusofAtotheC-terminusoftheFablightchainpolypeptide.  

104001Embodiment19comprisesamultispecificantibodyofembodiment12whereinthelinkerconnects 

theFablightchainpolypeptidetothescFvlightchainvariabledomain.  

theFablightchainpolypeptidetothescFvheavychainvariable 9 

104021Embodiment21comprisesamultispecificantibodyofembodiment12whereinthelinkerconnects 

theFabheavychainpolypeptidetothescFvlightchainvariable 9 

104031Embodiment22comprisesamultispecificantibodyofembodiment12whereinthelinkerconnects 

theFabheavychainpolypeptidetothescFvheavychainvariabledomain.  

104041Embodiment23comprisesamultispecificantibodyofembodiment12whereinthelinkerconnects 

theFablightchainpolypeptidetotheN-terminusofthescFvlightchainvariabledomain.  

104051Embodiment24comprisesamultispecificantibodyofembodiment12whereinthelinkerconnects 

theFablightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomain.  

104061Embodiment25comprisesamultispecificantibodyofembodiment12whereinthelinkerconnects 

theFablightchainpolypeptidetotheN-terminusofthescFvheavychainvariable 9 

104071Embodiment26comprisesamultispecificantibodyofembodiment12whereinthelinkerconnects 

theFablightchainpolypeptidetotheC-terminusofthescFvheavychainvariable 9 
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104011Embodiment20comprisesamultispecificantibodyofembodiment12whereinthelinkerconnects



WO2022/094299 PCT/IJS20211057384 

104081Embodiment27comprisesamultispecificantibodyofembodiment12whereinthelinkerconnects 

theFabheavychainpolypeptidetotheN-terminusofthescFvlightchainvariabledomain.  

104091Embodiment28comprisesamultispecificantibodyofembodiment12whereinthelinkerconnects 

theFabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariable 0 

104101Embodiment29comprisesamultispecificantibodyofembodiment12whereinthelinkerconnects 

theFabheavychainpolypeptidetotheN-terminusofthescFvheavychainvariabledomain.  

10411JEmbodiment30comprisesamultispecificantibodyofembodiment12whereinthelinkerconnects 

theFabheavychainpolypeptidetotheC-terminusofthescFvheavychainvariabledomain.  

104121Embodiment31comprisesamultispecificantibodyofanyoneofembodiments3-30,whereinthe 

linkerisatleast5aminoacidsinlength.  

104131Embodiment32comprisesamultispecificantibodyofanyoneofembodiments3-31,whereinthe 

linkerisnomorethan30aminoacidsinlength.  

104141Embodiment33comprisesamultispecificantibodyofanyoneofembodiments3-32,whereinthe 

linkerisatleast5aminoacidsandnomorethan30aminoacidsinlength.  

104151Embodiment34comprisesamultispecificantibodyofanyoneofembodiments3-33,whereinthe 

linkeris5aminoacidsinlength.  

104161Embodiment35comprisesamultispecificantibodyofanyoneofembodiments3-33,whereinthe 

linkeris15aminoacidsinlength.  

104171Embodiment36comprisesamultispecificantibodyofanyoneofembodiments3-30,whereinthe 

linkerisselectedfromthegroupconsistingof(0 2 S)1 1 ,(GS)n,(GSGGS) 1 1 (SEQIDNO:58),(GGGS) 1 1 (SEQ 

IDNO:59),(GGGGS) 1 1 (SEQIDNO:60),and(GSSGGS)II(SEQIDNO:61),whereinnisanintegerofat 

least.  

104181Embodiment37comprisesamultispecificantibodyofanyoneofembodiments3-30,whereinLhas 

104191Embodiment38comprisesamultispecificantibodyofanyoneofembodiments3-30,whereintheL 

comprisesanaminoacidsequenceofSEQIDNO:18(GGGGSGGGGSGGGGS)orSEQIDNO:19 

(GGGGS).  

104201Embodiment39comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

scFvheavychainvanabledomain 0 

compnsescomplementaritydeterminingregions(CDRs):HC-CDR1 
HC-CDR2,andHC-CDR3,whereintheHC-CDR1,theHC-CDR2,andtheHC-CDR3ofthescFvheavy 

chainvariabledomaincomprise:HC-CDR1:SEQIDNO:1~HC-CDR2:SEQIDNO:2;HC-CDR3:SEQ 

IDNO:3,andwhereinsaidCDRscomprisefrom0-2aminoacidmodificationsinatleastoneofsaidHC

CDR1,HC-CDR2,orHC-CDR3.  

104211Embodiment40comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

scFvlightchainvariabledomaincomprisescomplementaritydeterminingregions(CDRs):LC-CDR1,LC

CDR2,andLC-CDR3,whereintheLC-CDR1,theLC-CDR2,andtheLC-CDR3ofthescFvlightchain 

variabledomain 0 0 SEQID 

compnse:LC-CDR1:SEQIDNO:{LC-CDR2:SEQIDNO:5andLC-CDR3 
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NO:6,andwhereintheCDRscomprisefrom0-2aminoacidmodificationsinatleastoneofsaidLC-CDR1, 

LC-CDR2,orLC-CDR3.  

104221Embodiment41comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

Fabheavychainvariabledomaincomprisescomplementaritydeterminingregion(CDRs):HC-CDR1,HC

CDR2,andHC-CDR3,whereintheHC-CDR1,theHC-CDR2,andtheHC-CDR3oftheFabheavychain 

variabledomain compnse:HC-CDR1:SEQIDNO:10HC-CDR2:SEQIDNO:11HC-CDR3:SEQID 

NO:12,HC-CDRl:SEQIDNO:24HC-CDR2:SEQIDNO:25HC-CDR3:SEQIDNO:2&orHC

CDRI:SEQIDNO:2THC-CDR2:SEQIDNO:2&HC-CDR3:SEQIDNO:29orHC-CDRl:SEQID 

NO:30HC-CDR2:SEQIDNO:31HC-CDR3:SEQIDNO:3TandwhereinsaidCDRScomprisefrom 

0-2aminoacidmodificationsinatleastoneofsaidHC-CDR1, HC-CDR2,or R3.  

104231Embodiment42comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

Fablightchainvariabledomain 4 

compnsescomplementaritydeterminingregions(CDRs):LC-CDR1, LC
CDR2,andLC-CDR3,whereintheLC-CDR1,theLC-CDR2,andtheLC-CDR3oftheFablightchain 

9 

variabledomaincompnse:LC-CDRl:SEQIDNO:13LC-CDR299 SEQIDNO:14andLC-CDR3:SEQID 

NO:15LC-CDR1:SEQIDNO:33LC-CDR2:SEQIDNO:31and 9 SEQIDNO:35LC

CDR1:SEQIDNO:36LC-CDR2:SEQIDNO:3Tand 9 SEQIDNO:3&orLC-CDR1:SEQ 

IDNO:39~LC-CDR2:SEQIDNO:40andLC-CDR3SEQIDNO:41andwhereintheCDRScomprise 

from0-2aminoacidmodificationsinatleastoneofsaidLC-CDR1, LC-CDR2,or.  

104241Embodiment43comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

scFvheavychainvariabledomain 9 0 

compnsesanaminoacidsequencethathasatleast80osequenceidentity 
totheaminoacidsequenceaccordingtoSEQIDNO:7.  

104251Embodiment44comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

scFvheavychainvariabledomain 9 

compnsesanaminoacidsequenceofatleast75consecutiveaminoacid 

104261Embodiment45comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

scFvheavychainvariabledomain 9 

compnsesanaminoacidsequenceofatleast110consecutiveaminoacid 
residuesofSEQIDNO:7.  

104271Embodiment46comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

scFvheavychainvariabledomain 9 

compnsesanaminoacidsequenceofatleast110consecutiveaminoacid 
residuesofSEQIDNO:7andhasatleast800osequenceidentitytotheatleast110consecutiveaminoacid 

residuesofSEQIDNO:7.  

104281Embodiment47comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

scFvheavychainvariabledomain 9 

compnsesanaminoacidsequenceaccordingtoSEQIDNO:7.  
104291Embodiment48comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast800osequenceidentity 

totheaminoacidsequenceaccordingtoSEQIDNO:8.  
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104301Embodiment49comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequenceofatleast75consecutiveaminoacid 

residuesofSEQIDNO:8.  

104311Embodiment50comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequenceofatleast100consecutiveaminoacid 

residucsofSEQIDNO:8.  

104321Embodiment51comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequenceofatleast100consecutiveaminoacid 

residuesofSEQIDNO:8andhasaticast800osequenecidentitytotheatleast100consecutivcaminoacid 

residuesofSEQIDNO:8.  

104331Embodiment52comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

scFvlightchainvariabledomaincomprisesanaminoacidscqucnccaccordingtoSEQIDNO:8.  

104341Embodiment53comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

scFvcomprisesanaminoacidsequencethathasatleast800osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:9.  

104351Embodiment54comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

scFvcomprisesanaminoacidsequenceofatleast175consecutiveaminoacidresiduesofSEQIDNO:9.  

104361Embodiment55comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

scFvcomprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO:9.  

104371Embodiment56comprisesamultispecificantibodyofanyoneofcmbodimcnts12-38whcrcinthe 

scFvcomprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO:9 

andhasatleast800osequenceidentitytotheatleast210consecutiveaminoacidresiduesofSEQIDNO:9.  

104381Embodiment57comprisesamultispecificantibodyofanyoneofembodiments11-38whereinthe 

104391Embodiment58comprisesamultispecificantibodyofanyoneofembodiments11-57whereinthe 

Fabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast800 sequenceidcntityto 

theaminoacidsequenceaccordingtoSEQIDNO:17,43,45,or47.  

104401Embodiment59comprisesamultispecificantibodyofanyoneofembodiments11-57whereinthe 

Fabheavychainpolypeptidecomprisesanaminoacidsequenceofatleast175consecutiveaminoacid 

residuesofSEQIDNO:17,43,45,or47.  

104411Embodiment60comprisesamultispecificantibodyofanyoneofembodiments11-57whereinthe 

Fabheavychainpolypeptidecomprisesanaminoacidsequenceofatleast215consecutiveaminoacid 

residuesofSEQIDNO:17,43,45,or47.  

104421Embodiment61comprisesamultispecificantibodyofanyoneofembodiments11-57whereinthe 

Fabheavychainpolypeptidecomprisesanaminoacidsequenceofatleast215consecutiveaminoacid 

residuesofSEQIDNO:17andhasatleast800osequenceidentitytotheatleast215consecutiveaminoacid 

residuesofSEQIDNO:17,43,45,or47.  
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104431Embodiment62comprisesamultispecificantibodyofanyoneofembodiments11-57whereinthe 

FabheavychainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:17,43,45,or47.  

104441Embodiment63comprisesamultispecificantibodyofanyoneofcmbodimcnts11-57whcrcinthe 

Fablightchainpolypeptidecomprisesanaminoacidsequencethathasatleast800osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:16,42,44,or46.  

104451Embodiment64comprisesamultispecificantibodyofanyoneofembodiments11-57whereinthe 

Fablightchainpolypeptidecomprisesanaminoacidsequenceofatleast175consecutiveaminoacid 

residuesofSEQIDNO:16,42,44,or46.  

104461Embodiment65comprisesamultispecificantibodyofanyoneofcmbodimcnts11-57whcrcinthe 

Fablightchainpolypeptidecomprisesanaminoacidsequenceofatleast200consecutiveaminoacid 

residuesofSEQIDNO:16,42,44,or46.  

104471Embodiment66comprisesamultispecificantibodyofanyoneofembodiments11-57whereinthe 

Fablightchainpolypeptidecomprisesanaminoacidsequenceofatleast200consecutiveaminoacid 

residuesofSEQIDNO:16andhasatleast800osequenceidentitytotheatleast200consecutiveaminoacid 

residuesofSEQIDNO:16,42,44,or46.  

104481Embodiment67comprisesamultispecificantibodyofanyoneofembodiments11-57whereinthe 

FablightchainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:16,42,44,or46.  

104491Embodiment68comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

linkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomain 

andwhereintheFablightchainpolypeptidecomprisesanaminoacidsequencethathasatleast800o 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:20,andanaminoacidsequenceof 

theFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequencetathasatleast800osequenceidentitytotheaminoacidsequenec 

104501Embodiment69comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

linkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomain 

andwhereintheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast200consecutive 

aminoacidresiduesofSEQIDNO:20andanaminoacidsequenceoftheFabheavychainpolypeptidethat 

isconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceof 

atleast450consecutiveaminoacidresiduesofSEQIDNO:21.  

104511Embodiment70comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

linkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomain 

andwhereintheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast200consecutive 

aminoacidresiduesofSEQIDNO:20andhasatleast800 sequenceidentitytotheatleast200consecutive 

aminoacidresiduesofSEQIDNO:20andanaminoacidsequenceoftheFabheavychainpolypeptidethat 

isconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceof 

130 

accordingtoSEQIDNO:21.



WO2022/094299 PCT/IJS20211057384 

atleast450consecutiveaminoacidresiduesofSEQIDNO:21andhasatleast800osequenceidentitytothe 

atleast450consecutiveaminoacidresiduesofSEQIDNO:21.  

104521Embodimcnt71comprisesamultispccificantibodyofanyoneofcmbodimcnts12-38whcrcinthc 

linkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomain 

andwhereintheFablightchainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO.  

20,andanaminoacidscqucnccofthcFablicavychainpolypeptidethatisconncctcdtotheC-terminusof 

thescFvlightchainvariabledomaincomprisesanaminoacidsequencetoSEQIDNO:21.  

104531Embodiment72comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

linkcrconnectstheFablightchainpolypeptidctotheC-terminusofthcscFvlightchainvariabledomainand 

whereintheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast800osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:23,andanaminoacidsequenceoftheFab 

lightchainpolypcptidethatisconnectedtotheC-terminusofthcscFvlightchainvariabledomaincompriscs 

anaminoacidsequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:22.  

104541Embodiment73comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

linkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainand 

whereintheFabheavychainpolypcptidecomprisesanaminoacidsequenccofatlcast200consecutive 

aminoacidresiduesofSEQIDNO:23andanaminoacidsequenceoftheFablightchainpolypeptidethat 

isconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceof 

atleast450consecutiveaminoacidresiducsofSEQIDNO:22.  

104551Embodiment74comprisesamultispecificantibodyofanyoneofembodiments12-38whereinthe 

linkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainand 

whereintheFabheavychainpolypcptidecomprisesanaminoacidsequenccofatlcast200consecutive 

aminoacidresiduesofSEQIDNO:23andanaminoacidsequenceoftheFablightchainpolypeptidethatis 

conncctedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofat 

least450consecutiveaminoacidresiduesofSEQIDNO:22andhasatleast800osequenceidentitytotheat 

least450consecutiveaminoacidresiduesofSEQIDNO:22.  

104561Embodimcnt75comprisesamultispccificantibodyofanyoneofembodiments12-38whereinthc 

linkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainand 

whereintheFabheavychainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:23, 

andanaminoacidsequenceofthcFablightchainpolypeptidethatisconnectedtothcC-terminusofthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencetoSEQIDNO:22.  

104571Embodimcnt76comprisesamultispccificantibodycomprisingaCD28bindingdomainandaPD

Libindingdomainwhereinthemultispecificantibodyisselectivelyactivatedinatumormicroenvironment.  

104581Embodiment77comprisesamultispecificantibodyofembodiment76,whereintheCD28binding 

domaincomprisesasingicchainvariabicfragmentasingledomainantibodyaFaboraFab'.  
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104591Embodiment78comprisesamultispecificantibodyofembodiment77,whereintheCD28binding 

domaincomprisesthesinglechainvariablefragment.  

104601Embodiment79comprisesamultispecificantibodyofembodiment77,whereintheCD28binding 

domaincomprisesthesingledomainantibody.  

104611Embodiment80comprisesamultispecificantibodyofembodiment77,whereintheCD2Sbinding 

domaincomprisestheFabortheFab'.  

104621Embodiment81comprisesamultispecificantibodyofanyoneofembodiments76-81whereinthe 

PD-L1bindingdomaincomprisesasinglechainvariablefragmentsingledomainantibodyaFaboraFab'.  

104631Embodiment82comprisesamultispecificantibodyofembodiment81, whereinthePD-L1binding 

domaincomprisestheFabortheFab'.  

104641Embodiment83comprisesamultispecificantibodyofembodiment81, whereinthePD-L1binding 

domaincomprisestheFabortheFab'andtheCD28bindingdomaincompnsesthesinglechainvariable 

fragment.  

104651Embodiment84comprisesamultispecificantibodyofanyoneofembodiments81-83whereinthe 

PD-L1bindingdomainthatcomprisestheFabortheFab'comprisesaFabheavychainpolypeptide 

composingaFabheavychainvariabledomainandaFablightchainpolypeptidecomprisingaFablight 

chainvariabledomain.  

104661Embodiment85comprisesamultispecificantibodyofanyoneofembodiments77-78,or80-84 

whereintheCD28bindingdomainthatcomprisesthesinglechainvariablefragmentcomprisesascFvheavy 

chainvariabledomainandascFvlightchainvariabledomain.  

104671Embodiment86comprisesamultispecificantibodyofanyoneofembodiments76-85whereinthe 

multispecificantibodyisaccordingtothefollowingformula:P 1 -L1 -A-L-B(FormulaIa)whereinA 

composestheCD28bindingdomaiwBcomprisesthePD-LibindingdomaimLcomprisesalinkerthat 

P1 andisasubstrateforatumorspecificprotease.  

104681Embodiment87comprisesamultispecificantibodyofanyoneofembodiments76-85whereinthe 

multispecificantibodyisaccordingtothefollowingfomsiula:A-L-B-L 2 -P2 (FormulaIb)whereinA 

composestheCD28bindingdomainsBcomprisesthePD-LibindingdomaiwLcomprisesalinkerthat 

connectsAtoBP 2 comprisesapeptidethatbindstoBandL 2 comprisesalinkingmoietythatconnectsB 

toP2 andisasubstrateforatumorspecificprotease.  

104691Embodiment88comprisesamultispecificantibodyofanyoneofembodiments76-85whereinthe 

multispecificantibodyisaccordingtothefollowingfomAiula:P 1 -L1 -A-L-B-L2 P2 (FormulaIc)whereinA 

composestheCD28bindingdomainsBcomprisesthePD-LibindingdomaiwLcomprisesalinkerthat 

connectsAtoB~~1comprisesapeptidethatbindstoAandL 1 comprisesalinkingmoietytatconnectsA 

toPiandisasubstrateforatumorspecificproteascvP 2 comprisesapeptidethatbindstoBandL 2 comprises 

alinkingmoietythatconnectsBtoP 2 andisasubstrateforatumorspecificprotease.  
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104701Embodiment89comprisesamultispecificantibodyofanyoneofembodiments86-88whereinthe 

linkerconnectstheC-terminusofAtoanN-terminusofB.  

104711Embodimcnt90comprisesamultispccificantibodyofanyoneofembodiments86-88whereinthe 

linkerconnectstheN-terminusofAtoaC-teiminusofB.  

104721Embodiment91comprisesamultispecificantibodyofanyoneofembodiments86-88whereinthe 

linkerconnectstheC-terminusofAtotheN-tcrminusoftheFabheavychainpolypeptide.  

104731Embodiment92comprisesamultispecificantibodyofanyoneofembodiments86-88whereinthe 

linkerconnectstheN-terminusofAtotheC-terminusoftheFabheavychainpolypeptide.  

104741Embodiment93comprisesamultispecificantibodyofanyoneofembodiments86-88whereinthe 

linkerconnectstheC-terminusofAtotheN-terminusoftheFablightchainpolypeptide.  

104751Embodiment94comprisesamultispecificantibodyofanyoneofembodiments86-88whereinthe 

linkerconnectstheN-tcrminusofAtotheC-terminusoftheFablightchainpolypeptide.  

104761Embodiment95comprisesamultispecificantibodyofanyoneofembodiments86-88whereinthe 

linkerconnectstheFablightchainpolypeptidetothescFvlightchainvariabledomain.  

104771Embodiment96comprisesamultispecificantibodyofanyoneofembodiments86-88whereinthe 

linkerconnectstheFablightchainpolypeptidetothescFvheavychainvariable 9 

104781Embodiment97comprisesamultispecificantibodyofanyoneofembodiments86-88whereinthe 

linkerconnectstheFabheavychainpolypeptidetothescFvlightchainvariable 9 

104791Embodiment98comprisesamultispecificantibodyofanyoneofembodiments86-88whereinthe 

linkerconnectstheFabheavychainpolypeptidetothescFvheavychainvariabledomain.  

104801Embodiment99comprisesamultispecificantibodyofanyoneofembodiments86-88whereinthe 

linkerconnectstheFablightchainpolypeptidetotheN-terminusofthescFvlightchainvariabledomain.  

104811Embodiment100comprisesamultispecificantibodyofanyoneofembodiments86-88,whereinthe 

104821Embodiment101comprisesamultispecificantibodyofanyoneofembodiments86-88,whereinthe 

linkerconnectstheFablightchainpolypeptidetotheN-terminusofthescFvheavychainvariabledomain.  

104831Embodiment102comprisesamultispecificantibodyofanyoneofembodiments86-88,whereinthe 

linkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvheavychainvariable 4 

104841Embodiment103comprisesamultispecificantibodyofanyoneofembodiments86-88,whereinthe 

linkerconnectstheFabheavychainpolypeptidetotheN-terminusofthescFvlightchainvariable 9 

104851Embodiment104comprisesamultispecificantibodyofanyoneofembodiments86-88,whereinthe 

linkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariable 4 

104861Embodiment105comprisesamultispecificantibodyofanyoneofembodiments86-88,whereinthe 

linkerconnectstheFabheavychainpolypeptidetotheN-terminusofthescFvheavychainvariabledomain.  

104871Embodiment106comprisesamultispecificantibodyofanyoneofembodiments86-88,whereinthe 

linkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvheavychainvariabledomain.  
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104881Embodiment107comprisesamultispecificantibodyofanyoneofembodiments86-106wherein 

thelinkerisatleast5aminoacidsinlength.  

104891Embodiment108comprisesamultispecificantibodyofanyoneofembodiments86-107wherein 

thelinkerisnomorethan30aminoacidsinlength.  

104901Embodiment109comprisesamultispecificantibodyofanyoneofembodiments86-108wherein 

thelinkerisatleast5aminoacidsandnomorethan30aminoacidsinlength.  

104911Embodiment110comprisesamultispecificantibodyofanyoneofembodiments86-109wherein 

thelinkeris5aminoacidsinlength.  

104921Embodiment111comprisesamultispecificantibodyofanyoneofembodiments86-109wherein 

thelinkeris15aminoacidsinlength.  

104931Embodiment112comprisesamultispecificantibodyofanyoneofembodiments86-109wherein 

thelinkerisselectedfromthegroupconsistingof(0 2 S\(GS)~(GSGGS) 1 1 (SEQIDNO:58),(GGGS)~ 

(SEQIDNO:59),(GGGGS)~(SEQIDNO:60),and(GSSGGS)II(SEQIDNO:61),whereinnisaninteger 

ofatleast1.  

104941Embodiment113comprisesamultispecificantibodyofanyoneofembodiments86-109whereinL 

hasaformulacomprising(025)11(SEQIDNO:233),whereinnisanintegerfrom1to3.  

104951Embodiment114comprisesamultispecificantibodyofanyoneofembodiments86-109wherein 

theLcomprisesanaminoacidsequenceofSEQIDNO:18(GGGGSGGGGSGGGGS)orSEQIDNO:19 

(0000~).  

104961Embodiment115comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thescFvheavychainvariabledomaincomprisescomplementaritydeterminingregions(CDRs):HC-CDR1, 

HC-CDR2,andHC-CDR3,whereintheHC-CDR1,theHC-CDR2,andtheHC-CDR3ofthescFvheavy 

chainvariabledomaincomprise:HC-CDR1:SEQIDNO:1~HC-CDR2:SEQIDNO:2;HC-CDR3:SEQ 

CDRiHC-CDR2,orHC-CDR3.  

104971Embodiment116comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thescFvlightchainvariabledomaincomprisescomplementantydeterminingregions(CDRs):LC-CDR1, 

LC-CDR2,andLC-CDR3whereintheLC-CDR1,theLC-CDR2andtheLC-CDR3oftescFvlightchain 

variabledomaincompnse:LC-CDR1:SEQIDNO:4LC-CDR2:SEQIDNO:tand . SEQID 

NO:6,andwhereintheCDRscomprisefrom0-2aminoacidmodificationsinatleastoneofsaidLC-CDR1, 

LC-CDR2,orLC-CDR3.  

104981Embodiment117comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

theFabheavychainvariabledomaincompnsescomplementaritydeterminingregion(CDRs):HC-CDR1, 

HC-CDR2,andHC-CDR3,whereintheHC-CDR1,theHC-CDR2,andtheHC-CDR3oftheFabheavy 

chainvariabledomaincomprise:HC-CDR1:SEQIDNO:10HC-CDR2:SEQIDNO:11;HC-CDR3:SEQ 

IDNO:12HC-CDR1:SEQIDNO:24HC-CDR2:SEQIDNO:25 , SEQIDNO:26;orHC

CDR1:SEQIDNO:2THC-CDR2:SEQIDNO:2&HC-CDR3:SEQIDNO:29orHC-CDR1:SEQID 

134 

IDNO:3,andwhereinsaidCDRscomprisefrom0-2aminoacidmodificationsinatleastoneofsaidHC-



WO2022/094299 PCT/IJS20211057384 

NO:30HC-CDR2:SEQIDNO:31HC-CDR3:SEQIDNO:31andwhereinsaidCDRScomprisefrom 

0-2aminoacidmodificationsinatleastoneofsaidHC-CDR1, HC-CDR2,or R3.  

104991Embodiment118comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

theFablightchainvariabledomaincomprisescomplementaritydeterminingregions(CDRs):LC-CDR1, 

LC-CDR2,andLC-CDR3whereintheLC-CDR1,theLC-CDR2andtheLC-CDR3oftheFablightchain 
9 

variabledomaincompnse:LC-CDR1:SEQIDNO:13LC-CDR2~9 SEQIDNO:14andLC-CDR3:SEQID 

NO:itLC-CDRi:SEQIDNO:33LC-CDR2:SEQIDNO:31and 9 SEQIDNO:35LC

CDR1:SEQIDNO:36LC-CDR2:SEQIDNO:3Tand 9 SEQIDNO:38orLC-CDR1:SEQ 

IDNO:39*LC-CDR2:SEQIDNO:4QandLC-CDR3SEQIDNO:41andwhereintheCDRScomprise 

from0-2aminoacidmodificationsinatleastoneofsaidLC-CDR1, LC-CDR2,or.  

105001Embodiment119comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thescFvheavychainvariabledomaincomprisesanaminoacidsequencethathasatleast800~sequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:7.  

105011Embodiment120comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thescFvheavychainvariabledomaincomprisesanaminoacidsequenceofatleast75consecutiveamino 

acidresiduesofSEQIDNO:7 

105021Embodiment121comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thescFvheavychainvariabledomaincomprisesanaminoacidsequenceofatleast110consecutiveamino 

acidresiduesofSEQIDNO:7.  

105031Embodiment122comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thescFvheavychainvariabledomaincomprisesanaminoacidsequenceofatleast110consecutiveamino 

acidresiduesofSEQIDNO:7andhasatleast800osequenceidentitytotheatleast110consecutiveamino 

acidresiduesofSEQIDNO:7.  

thescFvheavychainvariabledomaincomprisesanaminoacidsequenceaccordingtoSEQIDNO:7.  

105051Embodiment124comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thescFvlightchainvariabledomaincomprisesanaminoacidsequencethathasatleast8000sequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:8.  

105061Embodiment125comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thescFvlightchainvariabledomaincomprisesanaminoacidsequenceofatleast75consecutiveamino 

acidresiduesofSEQIDNO:8.  

105071Embodiment126comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thescFvlightchainvariabledomaincomprisesanaminoacidsequenceofatleast100consecutiveamino 

acidresiduesofSEQIDNO:8.  

105081Embodiment127comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thescFvlightchainvariabledomaincomprisesanaminoacidsequenceofatleast100consecutiveamino 
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acidresiduesofSEQIDNO:8andhasatleast800osequenceidentitytotheatleast100consecutiveamino 

acidresiduesofSEQIDNO:8.  

105091Embodiment128comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thescFvlightchainvariabledomaincomprisesanaminoacidsequenceaccordingtoSEQIDNO:8.  

105101Embodiment129comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thescFvcomprisesanaminoacidsequencethathasatleast8000sequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:9.  

10511JEmbodiment130comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thescFvcomprisesanaminoacidsequenceofatleast175consecutiveaminoacidresiduesofSEQIDNO: 

9.  

105121Embodiment131comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thescFvcomprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO: 

9.  

105131Embodiment132comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thescFvcomprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO: 

9andhasatleast8000sequenceidentitytotheatleast210consecutiveaminoacidresiduesofSEQIDNO: 

9.  

105141Embodiment133comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thescFvcomprisesanaminoacidsequenceaccordingtoSEQIDNO:9.  

105151Embodiment134comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

theFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast800osequenceidentity 

totheaminoacidsequenceaccordingtoSEQIDNO:17,43,45,or47.  

105161Embodiment135comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

residuesofSEQIDNO:17,43,45,or47.  

105171Embodiment136comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

theFabheavychainpolypeptidecomprisesanaminoacidsequenceofatleast215consecutiveaminoacid 

residuesofSEQIDNO:17,43,45,or47.  

105181Embodiment137comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

theFabheavychainpolypeptidecomprisesanaminoacidsequenceofatleast215consecutiveaminoacid 

residuesofSEQIDNO:17andhasatleast800osequenceidentitytotheatleast215consecutiveaminoacid 

residuesofSEQIDNO:17,43,45,or47.  

105191Embodiment138comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

theFabheavychainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:17,43,45,or 

47.  
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105201Embodiment139comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

theFablightchainpolypeptidecomprisesanaminoacidsequencethathasatleast800osequenceidentityto 

theaminoacidsequenceaccordingtoSEQIDNO:16,42,44,or46.  

105211Embodiment140comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

theFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast175consecutiveaminoacid 

residuesofSEQIDNO:16,42,44,or46.  

105221Embodiment141comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

theFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast200consecutiveaminoacid 

residuesofSEQIDNO:16,42,44,or46.  

105231Embodiment142comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

theFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast200consecutiveaminoacid 

residuesofSEQIDNO:16andhasatleast8000sequenceidentitytotheatleast200consecutiveaminoacid 

residuesofSEQIDNO:16,42,44,or46.  

105241Embodiment143comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

theFablightchainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:16,42,44,or 

46.  

105251Embodiment144comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariable 

domainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequencethathasatleast8000 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:20,andanaminoacidsequenceof 

theFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

composesanaminoacidsequencetathasatleast800osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:21.  

thelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariable 

domainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:20,andanaminoacidsequenceoftheFabheavychain 

polypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanamino 

acidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:21.  

105271Embodiment146comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariable 

domainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast200 

consecutiveaminoacidresiduesofSEQIDNO:20andhasatleast8000sequenceidentitytotheatleast200 

consecutiveaminoacidresiduesofSEQIDNO:20andanaminoacidsequenceoftheFabheavychain 

polypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanamino 

acidsequenceofatleast450consecutiveaminoacidresiduesofSEQIDNO:21andhasatleast8000 

sequenceidentitytotheatleast450consecutiveaminoacidresiduesofSEQIDNO:21.  
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105281Embodiment147comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thelinkerconnectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariable 

domainandwhereintheFablightchainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQID 

NO:20,andanaminoacidsequenceoftheFabheavychainpolypeptidethatisconnectedtotheC-terminus 

ofthescFvlightchainvariabledomaincomprisesanaminoacidsequencetoSEQIDNO:21.  

105291Embodiment148comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomain 

andwhereintheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast800~ 

sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:23,andanaminoacidsequenceof 

theFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequencetathasatleast800osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:22.  

105301Embodiment149comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomain 

andwhereintheFabheavychainpolypeptidecomprisesanaminoacidsequenceofatleast200consecutive 

aminoacidresiduesofSEQIDNO:23andanaminoacidsequenceoftheFablightchainpolypeptidethat 

isconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceof 

atleast450consecutiveaminoacidresiduesofSEQIDNO:22.  

105311Embodiment150comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomain 

andwhereintheFabheavychainpolypeptidecomprisesanaminoacidsequenceofatleast200consecutive 

aminoacidresiduesofSEQIDNO:23andhasatleast800osequenceidentitytotheatleast200consecutive 

aminoacidresiduesofSEQIDNO:23andanaminoacidsequenceoftheFablightchainpolypeptidethatis 

least450consecutiveaminoacidresiduesofSEQIDNO:22andhasatleast800osequenceidentitytotheat 

least450consecutiveaminoacidresiduesofSEQIDNO:22.  

105321Embodiment151comprisesamultispecificantibodyofanyoneofembodiments86-114wherein 

thelinkerconnectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomain 

andwhereintheFabheavychainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO: 

23,andanaminoacidsequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencetoSEQIDNO:22.  

105331Embodiment152comprisesamultispecificantibodyofanyoneofembodiments86-151wherein 

themultispecificantibodiesofFormulaIaFormulaIbFormulaIcfurthercompriseahalf-lifeextending 

molecule(H 1 ).  

105341Embodiment153comprisesamultispecificantibodyofembodiment152whereinH 1 isconnected 

toPi, 
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105351Embodiment154comprisesamultispecificantibodyofembodiment152whereinH 1 isconnected 

toP2 , 

105361Embodiment155comprisesamultispecificantibodyofanyoneofembodiments152-154,wherein 

H1 doesnotblockAbindingtoCD2S.  

105371Embodiment156comprisesamultispecificantibodyofanyoneofembodiments152-155,wherein 

H1 doesnotblockBbindingtoPD-L1.  

105381Embodiment157comprisesamultispecificantibodyofanyoneofembodiments152-156,H 1 

comprisesalinkingmoiety(L 5 )thatconnectsH 1 toP1 orH1 toP2 .  

105391Embodiment158comprisesamultispecificantibodyofanyoneofembodiments152-157,wherein 

thehalf-lifeextendingmolecule(Hi)doesnothavebindingaffinitytoPD-Li.  

105401Embodiment159comprisesamultispecificantibodyofanyoneofembodiments152-158,wherein 

thehalf-lifeextendingmolecule(H 1 )doesnothavebindingaffinitytoCD28.  

105411Embodiment160comprisesamultispecificantibodyofanyoneofembodiments152-159,wherein 

thehalf-lifeextendingmolecule(Hi)doesnotshieldthemultispecificantibodyfromCD28.  

105421Embodiment161comprisesamultispecificantibodyofanyoneofembodiments152-160,wherein 

H1 comprisesasequenceaccordingtoSEQIDNOs:54-57.  

105431Embodiment162comprisesamultispecificantibodyofanyoneofembodiments152-161, wherein 

H1 comprisesanaminoacidsequencethathasrepetitivesequencemotifs.  

105441Embodiment163comprisesamultispecificantibodyofanyoneofembodiments152-162,wherein 

H1 comprisesanaminoacidsequencethathashighlyorderedsecondarystructure.  

105451Embodiment164comprisesamultispecificantibodyofanyoneofembodiments152-163,wherein 

H1 comprisesapolymer.  

105461Embodiment165comprisesamultispecificantibodyofembodiment164whereinthepolymeris 

105471Embodiment166comprisesamultispecificantibodyofanyoneofembodimentsofembodiments 

152-163,whereinH 1 comprisesalbumin.  

105481Embodiment167comprisesamultispecificantibodyofanyoneofembodimentsofembodiments 

152-163,whereinH 1 comprisesanFcdomain, 

105491Embodiment168comprisesamultispecificantibodyofanyoneofembodimentsofembodiment 

166,whereinthealbuminisserumalbumin.  

105501Embodiment169comprisesamultispecificantibodyofembodiment168whereinthealbuminis 

humanserumalbumin.  

105511Embodiment170comprisesamultispecificantibodyofanyoneofembodimentsofembodiments 

152-163,whereinH 1 comprisesapolypeptidealigandorasmallmolecule.  

105521Embodiment171comprisesamultispecificantibodyofembodiment170whereinthepolypeptide 

theligandorthesmallmoleculebindsserumproteinorafragmentthereofacirculatingimmunoglobulinor 

afragmentthereoforCD35/CR1.  
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105531Embodiment172comprisesamultispecificantibodyofembodiment170whereintheserumprotein 

comprisesathyroxine-bindingproteinatransthyretina1-acidglycoproteinatransferrintransfemn 

receptororatransferrin-bindingportionthereofafibrinogenoranalbumin.  

105541Embodiment173comprisesamultispecificantibodyofembodiment171whereinthecirculating 

immunoglobulinmoleculecomprisesIgOl,1g02,1g03,1g04,slgA,1gMorJgD.  

105551Embodiment174comprisesamultispecificantibodyofembodiment171whereintheserumprotein 

isalbumin.  

105561Embodiment175comprisesamultispecificantibodyofembodiment170whereinthepolypeptideis 

anantibody.  

105571Embodiment176comprisesamultispecificantibodyofembodiment175whereintheantibody 

comprisesasingledomainantibodyasinglechainvariablefragmentoraFab.  

105581Embodiment177comprisesamultispecificantibodyofembodiment176whereinthesingledomain 

antibodycomprisesasingledomainantibodythatbindstoalbumin.  

105591Embodiment178comprisesamultispecificantibodyofembodiment177whereinthesingledomain 

antibodyisahumanorhumanizedantibody.  

105601Embodiment179comprisesamultispecificantibodyofanyoneofembodiments176-178,wherein 

thesingledomainantibodyisselectedfromthegroupconsistingof645gHlgL1, 645dsgH5gL4,23-13-AG1 

-scO2AlOm3orafragmentthereofDOM7r-31,DOM7h-11-15,Alb-1,Alb-8,Alb-23,100,iGEand 

SA21.  

105611Embodiment180comprisesamultispecificantibodyofembodiment176whereinthesingledomain 

antibodycomprisescomplementaritydeterminingregions(CDRs):HC-CDR1,HC-CDR2,andHC-CDR3, 

whereintheHC-CDR1,theHC-CDR2,andtheHC-CDR3ofthesingledomainantibodycomprise:HC

CDR1:SEQIDNO:54HC-CDR2:SEQIDNO:55,andHC-CDR3:SEQIDNO:56andwhereinthe 

CDR3.  

105621Embodiment181comprisesamultispecificantibodyofembodiment176whereinH 1 comprisesan 

aminoacidsequenceaccordingtoSEQIDNO:57.  

105631Embodiment182comprisesamultispecificantibodyofembodiment176whereinH 1 comprisesan 

aminoacidsequencethathasatleast800osequenceidentitytoSEQIDNO:57.  

105641Embodiment183comprisesamultispecificantibodyofembodiment176whereinH 1 comprisesan 

aminoacidsequencethathasatleast850osequenceidentitytoSEQIDNO:57.  

105651Embodiment184comprisesamultispecificantibodyofembodiment176whereinH 1 comprisesan 

aminoacidsequencethathasatleast900osequenceidentitytoSEQIDNO:57.  

105661Embodiment185comprisesamultispecificantibodyofembodiment176whereinH 1 comprisesan 

aminoacidsequencethathasatleast950osequenceidentitytoSEQIDNO:57.  

105671Embodiment186comprisesamultispecificantibodyofembodiment176whereinH 1 comprisesan 

aminoacidsequencethathasatleast990osequenceidentitytoSEQIDNO:57.  
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105681Embodiment187comprisesamultispecificantibodyofanyoneofembodiments152-186,wherein 

H1 compriseamodifiedaminoacidornon-naturalaminoacidoramodifiednon-naturalaminoacidora 

combinationthereof 

105691Embodiment188comprisesamultispecificantibodyofembodiment187whereinthemodified 

aminoacidoramodifiednon-naturalaminoacidcomprisesapost-translationalmodification.  

105701Embodiment189comprisesamultispecificantibodyofanyoneofembodiments152-188,wherein 

H1 comprisesalinkingmoiety(L 5 )thatconnectsH 1 toP1 orP2 .  

105711Embodiment190comprisesamultispecificantibodyofembodiment189whereinL 5 isapeptide 

sequencehavingatleast5tonomorethan50aminoacids.  

105721Embodiment191comprisesamultispecificantibodyofembodiment190whereinL 5 isapeptide 

sequencehavingatleast10tonomorethan30aminoacids.  

105731Embodiment192comprisesamultispecificantibodyofembodiment191whereinL 5 isapeptide 

sequencehavingatleast10aminoacids.  

105741Embodiment193comprisesamultispecificantibodyofembodiment192whereinL 5 isapeptide 

sequencehavingatleast18aminoacids.  

105751Embodiment194comprisesamultispecificantibodyofembodiment193whereinL 5 isapeptide 

sequencehavingatleast26aminoacids.  

105761Embodiment195comprisesamultispecificantibodyofembodiment189whereinL 5 hasaformula 

selectedfromthegroupconsistingof(0 2 S)1 1 ,(OS)1 1 ,(GSGGS)1 1 (SEQIDNO:58),(GGGS)~(SEQIDNO: 

59),(GGGGS)II(SEQIDNO:60),and(GSSGGS)II(SEQIDNO:61),whereinnisanintegerofatleast1.  

105771Embodiment196comprisesamultispecificantibodyofanyoneofembodiments86-195whereinL 1 

orL2 isapeptidesequencehavingatleast5tonomorethan50aminoacids.  

105781Embodiment197comprisesamultispecificantibodyofanyoneofembodiments86-195whereinL 1 

105791Embodiment198comprisesamultispecificantibodyofanyoneofembodiments86-195wherein 

L1 orL2 isapeptidesequencehavingatleast10aminoacids.  

105801Embodiment199comprisesamultispecificantibodyofanyoneofembodiments86-195whereinL 1 

orL2 isapeptidesequencehavingatleast18aminoacids.  

105811Embodiment200comprisesamultispecificantibodyofanyoneofembodiments86-195whereinL 1 

orL2 isapeptidesequencehavingatleast26aminoacids.  

105821Embodiment201comprisesamultispecificantibodyofanyoneofembodiments86-195whereinL 1 

orL2 hasaformulacomprising(02S)n(SEQIDNO:233),whereinnisanintegerfrom1to3.  

105831Embodiment202comprisesamultispecificantibodyofanyoneofembodiments86-195whereinL 

1orL2 hasaformulacomprising(02S)nwhereinnisanintegerofatleast1.  

105841Embodiment203comprisesamultispecificantibodyofanyoneofembodiments86-195whereinL 1 

orL2 hasaformulaselectedfromthegroupconsistingof(025)11,(GS)~,(GSGGS)n(SEQIDNO:58), 
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(GGGS)II(SEQIDNO:59),(GGGGS) 1 1 (SEQIDNO:60),and(GSSGGS)II(SEQIDNO:61),whereinnis 

anintegerofatleast1.  

105851Embodiment204comprisesamultispecificantibodyofanyoneofembodiments86-203wherein 

thetumorspecificproteaseisselectedfromthegroupconsistingofmetalloproteaseserineproteasecysteine 

proteasethreonineproteaseandasparticprotease.  

105861Embodiment205comprisesamultispecificantibodyofanyoneofembodiments86-203whereinL 1 

orL2 comprisesaurokinasecleavableaminoacidsequenceamatriptasecleavableaminoacidsequencea 

legumaincleavableaminoacidsequenceoramatrixmetalloproteasecleavableaminoacidsequence.  

105871Embodiment206comprisesamultispecificantibodyofanyoneofembodiments86-205whereinL 1 

orL2 comprisesasequenceaccordingtoSEQIDNOs:18-19,62-88.  

105881Embodiment207comprisesamultispecificantibodyofanyoneofembodiments86-206whereinL 1 

isboundtoN-terminusofA.  

105891Embodiment208comprisesamultispecificantibodyofanyoneofembodiments86-206whereinL 1 

isboundtoC-terminusofA.  

105901Embodiment209comprisesamultispecificantibodyofanyoneofembodiments86-206whereinL 2 

isboundtoN-terminusofB.  

105911Embodiment210comprisesamultispecificantibodyofanyoneofembodiments86-206whereinL 2 

isboundtoC-terminusofB.  

105921Embodiment211comprisesamultispecificantibodyofanyoneofembodiments86-206whereinP 1 

becomesunboundfromAwhenL 1 iscleavedbythetumorspecificproteasetherebyexposingAtoCD28.  

105931Embodiment212comprisesamultispecificantibodyofanyoneofembodiments86-206whereinP 2 

becomesunboundfromBwhenL 2 iscleavedbythetumorspecificproteasetherebyexposingBtoPD-L1.  

105941Embodiment213comprisesamultispecificantibodyofanyoneofembodiments86-213whereinL 1 

combinationthereof 

105951Embodiment214comprisesamultispecificantibodyofembodiment213whereinthemodified 

aminoacidoramodifiednon-naturalaminoacidcomprisesapost-translationalmodification.  

105961Embodiment215comprisesamultispecificantibodyofanyoneofembodiments86-214whereinP 1 

impairsbindingofAtoCD28.  

105971Embodiment216comprisesamultispecificantibodyofanyoneofembodiments86-215whereinP 1 

isboundtoAthroughionicinteractionselectrostaticinteractionshydrophobicinteractionsPi-stacking 

interactionsandH-bondinginteractionsoracombinationthereof 

105981Embodiment217comprisesamultispecificantibodyofanyoneofembodiments86-216whereinP 1 

isboundtoAatornearanantigenbindingsite.  

105991Embodiment218comprisesamultispecificantibodyofanyoneofembodiments86-217whereinPi 

becomesunboundfromAwhenLiiscleavedbythetumorspecificproteasetherebyexposingAtoCD28.  
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106001Embodiment219comprisesamultispecificantibodyofanyoneofembodiments86-218whereinP 1 

haslessthan750osequenceidentitytoCD28.  

106011Embodiment220comprisesamultispecificantibodyofanyoneofembodiments86-218whereinP 1 

haslessthan8000sequenceidentitytoCD28 

106021Embodiment221comprisesamultispecificantibodyofanyoneofembodiments86-218whereinP 1 

haslessthan8500sequenceidentitytoCD28 

106031Embodiment222comprisesamultispecificantibodyofanyoneofembodiments86-218whereinP 1 

haslessthan900osequenceidentityto.  

106041Embodiment223comprisesamultispecificantibodyofanyoneofembodiments86-218whereinPi 

haslessthan9500sequenceidentitytoCD28 

106051Embodiment224comprisesamultispecificantibodyofanyoneofembodiments86-218whereinPi 
0 comprisesadenovoaminoacidsequencethatshareslessthan10osequenceidentitytoCD28.  

106061Embodiment225comprisesamultispecificantibodyofanyoneofembodiments87-224whereinP 2 

impairsbindingofBtoPD-L1.  

106071Embodiment226comprisesamultispecificantibodyofanyoneofembodiments87-224whereinP 2 

isboundtoBthroughionicinteractionselectrostaticinteractionshydrophobicinteractions, 9 

interactionsandH-bondinginteractionsoracombinationthereof 

106081Embodiment227comprisesamultispecificantibodyofanyoneofembodiments87-224whereinP 2 

isboundtoBatornearanantigenbindingsite.  

106091Embodiment228comprisesamultispecificantibodyofanyoneofembodiments87-224whereinP 2 

becomesunboundfromBwhenL 2 iscleavedbythetumorspecificproteasetherebyexposingBtothePD

Li.  

106101Embodiment229comprisesamultispecificantibodyofanyoneofembodiments87-224whereinP 2 

10611JEmbodiment230comprisesamultispecificantibodyofanyoneofembodiments87-224whereinP 2 

haslessthan7500sequenceidentitytothePD-L1 

106121Embodiment231comprisesamultispecificantibodyofanyoneofembodiments87-224whereinP 2 

haslessthan8000sequenceidentitytothePD-Li 

106131Embodiment232comprisesamultispecificantibodyofanyoneofembodiments87-224whereinP 2 

haslessthan850osequenceidentitytothePD-Li.  

106141Embodiment233comprisesamultispecificantibodyofanyoneofembodiments87-224whereinP 2 

haslessthan9000sequenceidentitytothePD-L1 

106151Embodiment234comprisesamultispecificantibodyofanyoneofembodiments87-224whereinP 2 

haslessthan9500sequenceidentitytothePD-L1 

106161Embodiment235comprisesamultispecificantibodyofanyoneofembodiments87-224whereinP 2 

comprisesadenovoaminoacidsequencethatshareslessthan100~sequenceidentitytothePD-L1.  
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106171Embodiment236comprisesamultispecificantibodyofanyoneofembodiments86-235whereinP 1 

orP2 comprisesapeptidesequenceofatleast5aminoacidsinlength.  

106181Embodiment237comprisesamultispecificantibodyofanyoneofembodiments86-235whereinP 1 

orP2 comprisesapeptidesequenceofatleast6aminoacidsinlength.  

106191Embodiment238comprisesamultispecificantibodyofanyoneofembodiments86-235whereinP 1 

orP2 comprisesapeptidesequenceofatleast10aminoacidsinlength.  

106201Embodiment239comprisesamultispecificantibodyofanyoneofembodiments86-235whereinP 1 

orP2 comprisesapeptidesequenceofatleast10aminoacidsinlengthandnomorethan20aminoacidsin 

length.  

106211Embodiment240comprisesamultispecificantibodyofanyoneofembodiments86-235whereinPi 

orP2 comprisesapeptidesequenceofatleast16aminoacidsinlength.  

106221Embodiment241comprisesamultispecificantibodyofanyoneofembodiments86-235whereinPi 

orP2 comprisesapeptidesequenceofnomorethan40aminoacidsinlength.  

106231Embodiment242comprisesamultispecificantibodyofanyoneofembodiments86-241whereinPi 

orP2 comprisesatleasttwocysteineaminoacidresidues.  

106241Embodiment243comprisesamultispecificantibodyofanyoneofembodiments86-242whereinPi 

orP2 comprisesacyclicpeptideoralinearpeptide.  

106251Embodiment244comprisesamultispecificantibodyofanyoneofembodiments86-242whereinPi 

orP2 comprisesacyclicpeptide.  

106261Embodiment245comprisesamultispecificantibodyofanyoneofembodiments86-242whereinPi 

orP2 comprisesalinearpeptide.  

106271Embodiment246comprisesamultispecificantibodyofanyoneofembodiments86-245whereinPi 

orP2 compriseamodifiedaminoacidornon-naturalaminoacidoramodifiednon-naturalaminoacidora 

106281Embodiment247comprisesamultispecificantibodyofanyoneofembodiments86-246wherein 

P1orP2 doesnotcomprisealbuminoranalbuminfragment.  

106291Embodiment248comprisesamultispecificantibodyofanyoneofembodiments86-247wherein 

P1orP2 doesnotcompriseanalbuminbindingdomain.  

106301Embodiment249comprisesanisolatedrecombinantnucleicacidmoleculeencodingapolypeptide 

ofthemultispecificantibodyofanyoneofembodiments1-248.  

106311Embodiment250comprisesapharmaceuticalcompositioncomprising:(a)themultispecific 

antibodyofanyoneofembodiments1-24&and(b)apharmaceuticallyacceptableexcipient.  

106321Embodiment251comprisesapharmaceuticalcompositioncomprising:(a)themultispecific 

antibodyofanyoneofembodiments1-248,(b)ananti-cancertherapyand(c)apharmaceutically 

acceptableexcipient.  

106331Embodiment252comprisesapharmaceuticalcompositionofembodiment251, whereintheanti

cancertherapycomprisesasmallmoleculeacell-basedtherapyoranantibody-basedtherapy.  
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106341Embodiment253comprisesapharmaceuticalcompositionofembodiment252,whereinthe 

antibody-basedtherapyisaTcellengager.  

106351Embodiment254comprisesapharmaceuticalcompositionofembodiment253,whereintheTcell 

engagercomprisesaformulaaccordingto:D-L 0 -E(FormulaII),whereinDcomprisesaneffectorcell 

bindingdomainthatbindstoaneffectorcellantigenBcomprisesatumorantigenbindingdomainthatbinds 

toatumorantigenandL 0 comprisesalinkerthatconnectsDtoB.  

106361Embodiment255comprisesapharmaceuticalcompositionofembodiment254,whereinD 

comprisesasinglechainvariablefragmentasingledomainantibodyoraFabfragment.  

106371Embodiment256comprisesapharmaceuticalcompositionofembodiment255,whereinD 

comprisesthesinglechainvariablefragment.  

106381Embodiment257comprisesapharmaceuticalcompositionofanyoneofembodiments254-256, 

whereinBcomprisesasinglechainvariablefragmentasingledomainantibodyoraFabfragment.  

106391Embodiment258comprisesapharmaceuticalcompositionofembodiment257,whereinB 

comprisestheFabfragment.  

106401Embodiment259comprisesapharmaceuticalcompositionofanyoneofembodiments254-258, 

whereintheeffectorcellantigencomprisesCD3.  

106411Embodiment260comprisesapharmaceuticalcompositionofembodiment259,whereintheeffector 

cellbindingdomaincomprisescomplementarydeterminingregions(CDRs)selectedfromthegroup 

consistingofmuromonab-CD3(OKT3),otelixizumab(TRX4),teplizumab(MGAO31),visilizumab 

(Nuvion),SP34,X35,VJT3,BMAO3O(BW264/56),CLB-T3/3,CRJS7,YTH12.5,Fl11-409,CLB-T3.4.2 

TR-66,WT32,SPv-T3b,1iDSXJIJ-141,XJIJ-46,XJIJ-87,12F6,T3/RW2-8C8,T3/RW2-4B6,OKT3D 

M-T301,SMC2,F1O1.O1,UCHT-1,WT-31,15865,15865v12,15865v16,and15865v19.  

106421Embodiment261comprisesapharmaceuticalcompositionofembodiment259,whereintheeffector 

106431Embodiment262comprisesapharmaceuticalcompositionofanyoneofembodiments254-261, 

whereinthetumorantigencompnsesepidermalgrowthfactorreceptor(EGFR),prostate-specificmembrane 

antigen(PSMA),ortumor-associatedcalciumsignaltransducer2(referredtohereinafterasTROP2).  

106441Embodiment263comprisesapharmaceuticalcompositionofembodiment262,whereinthetumor 

antigencompnsesEGFR.  

106451Embodiment264comprisesapharmaceuticalcompositionofembodiment263,whereinthetumor 

antigenbindingdomaincompnsesanaminoacidsequenceaccordingtoSEQIDNOs:102-111.  

106461Embodiment265comprisesapharmaceuticalcompositionofembodiment263,whereinthetumor 

antigencompnsesEGFRandthetumorbindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):HC-CDR1,HC-CDR2andHC-CDR3,andLC-CDR1,LC-CDR2,andLC-CDR3,whereinthe 

HC-CDR2 
HC-CDRitheHC-CDR2,andtheHC-CDR3compriseHC-CDRi:SEQIDNO:lOt . SEQID 
NO:106HC-CDR3:SEQIDNO:107andwhereintheLC-CDRitheLC-CDR2,andtheLC-CDR3 

comprise:LC-CDR1:SEQIDNO:10% . SEQIDNO:103andLC-CDR3:SEQIDNO:104.  
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106471Embodiment266comprisesapharmaceuticalcompositionofembodiment263,whereinthetumor 

antigencompnsesEGFRandtheTcellengagercomprisesaminoacidsequenceswithatleast950 

sequenceidentityaccordingtoSEQIDNOs:139-142.  

106481Embodiment267comprisesapharmaceuticalcompositionofembodiment263,whereinthetumor 

antigencompnsesEGFRandtheTcellengagercomprisesaminoacidsequencesaccordingtoSEQID 

NOs:139-142.  

106491Embodiment268comprisesapharmaceuticalcompositionofembodiment262,whereinthetumor 

antigencompnsesTROP2.  

106501Embodiment269comprisesapharmaceuticalcompositionofembodiment268,whereinthetumor 

antigencompnsesTROP2,andthetumorbindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):HC-CDR1,HC-CDR2andHC-CDR3,andLC-CDR1,LC-CDR2,andLC-CDR3,whereinthe 

HC-CDR1,theHC-CDR2,andtheHC-CDR3compriseHC-CDR1:SEQIDNO:1it 9 SEQID 

NO:113HC-CDR3:SEQIDNO:111andwhereintheLC-CDRitheLC-CDR2,andtheLC-CDR3 

comprise:LC-CDR1:SEQIDNO:115LC-CDR2SEQIDNO:116andLC-CDR3:SEQIDNO:117.  

106511Embodiment270comprisesapharmaceuticalcompositionofembodiment268,whereinthetumor 

0 

antigencomprisesTROP2,andtheTcellengagercomprisesaminoacidsequenceswithatleast95 
sequenceidentityaccordingtoSEQIDNOs:143-150.  

106521Embodiment271comprisesapharmaceuticalcompositionofembodiment268,Whereinthetumor 

antigencomprisesTROP2,andtheTcellengagercomprisesaminoacidsequencesaccordingtoSEQID 

NOs:143-150.  

106531Embodiment272comprisesapharmaceuticalcompositionofembodiment268,whereinthetumor 
9 

antigenbindingdomaincompnsesanaminoacidsequenceaccordingtoSEQIDNOs:112-119.  

106541Embodiment273comprisesapharmaceuticalcompositionofembodiment262,whereinthetumor 

106551Embodiment274comprisesapharmaceuticalcompositionofembodiment273,whereinthetumor 
9 

antigenbindingdomaincompnsesanaminoacidsequenceaccordingtoSEQIDNOs:120-127.  

106561Embodiment275comprisesapharmaceuticalcompositionofembodiment273,whereinthetumor 

antigencomprisesPSMAandthetumorbindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):HC-CDR1,HC-CDR2andHC-CDR3,andLC-CDR1,LC-CDR2,andLC-CDR3,whereinthe 

HC-CDRitheHC-CDR2,andtheHC-CDR3compriseHC-CDRi:SEQIDNO:120 9 SEQID 

NO:12kHC-CDR3:SEQIDNO:122andwhereintheLC-CDRitheLC-CDR2,andtheLC-CDR3 

comprise:LC-CDR1:SEQIDNO:123LC-CDR2SEQIDNO:124andLC-CDR3:SEQIDNO:125.  

106571Embodiment276comprisesapharmaceuticalcompositionofembodiment273,whereinthetumor 

antigencomprisesPSMAandtheTcellengagercomprisesaminoacidsequenceswithatleast9500 

sequenceidentityaccordingtoSEQIDNOs:151-160.  
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106581Embodiment277comprisesapharmaceuticalcompositionofembodiment273,whereinthetumor 

antigencompnsesPSMAandtheTcellengagercomprisesaminoacidsequencesaccordingtoSEQID 

NOs:151-160.  

106591Embodiment278comprisesapharmaceuticalcompositionofanyoneofembodiments253-277, 

whereintheTcellengagermoleculeisselectivelyactivatedintumormicroenvironments.  

106601Embodiment279comprisesapharmaceuticalcompositionofanyoneofembodiments253-278, 

whereintheTcellengagerisaccordingtothefollowingsubformula:P 3 -L3 -D-L0 -E(Formulaha)whereinD 

comprisestheCD3bindingdomainEcomprisesthetumorantigenbindingdomainLOcomprisesthelinker 

thatconnectsDtoF compnsesapeptidethatbindstoDandL 3 comprisesalinkingmoietythatconnects 

DtoP3 andisasubstrateforatumorspecificprotease.  

106611Embodiment280comprisesapharmaceuticalcompositionofanyoneofembodiments253-278, 

whereintheTcellengagerisaccordingtothefollowingsubformula:D-L 0 -E-L4 -P4 (FormulaJIb)whereinD 
4 

comprisestheCD3bindingdomaimEcomprisesthetumorantigenbindingdomaiwLOcomprisesthelinker 
thatconnectsDtoPP4comprisesapeptidethatbindstoEandL4comprisesalinkingmoietythat 

connectsEtoP4andisasubstrateforatumorspecificprotease.  

106621Embodiment281comprisesapharmaceuticalcompositionofanyoneofembodiments253-278, 

whereintheTcellengagerisaccordingtothefollowingsubformula:P 3 -L3 -D-L0 -E-L4 -P4 (FormulaJIc) 

whereinDcomprisestheCD3bindingdomaimEcomprisesthetumorantigenbindingdomaiwLO 

PP 
comprisesthelinkerthatconnectsDto , 3comprisesapeptidethatbindstoDandL 3 comprisesalinking 
moietythatcoecsDoP 3 an15 susraeor umorspecificprotease, P4 4compnsesapeptidethat 

bindstoEandL 4 comprisesalinkingmoietythatconnectsEtoP 4 andisasubstrateforatumorspecific 

protease.  

106631Embodiment282comprisesapharmaceuticalcompositionofanyoneofembodiments253-281, 

compnsesH1 , 
106641Embodiment283comprisesapharmaceuticalcompositionofembodiment282,whereinH 1 

comprisesasequenceaccordingtoSEQIDNO:54-57.  

106651Embodiment284comprisesapharmaceuticalcompositionofanyoneofembodiments282-283, 

whereinH1 comprisesasingledomainantibody.  

106661Embodiment285comprisesapharmaceuticalcompositionofanyoneofembodiments282-284, 

whereinthesingledomainantibodycomprisescomplementaritydeterminingregions(CDRs):HC-CDR1, 

HC-CDR2,andHC-CDR3,whereintheHC-CDR1,theHC-CDR2,andtheHC-CDR3ofthesingledomain 

antibodycomprise:HC-CDR1:SEQIDNO:54,HC-CDR2:SEQIDNO:55,andHC-CDR3:SEQIDNO: 

56.  

106671Embodiment286comprisesapharmaceuticalcompositionofanyoneofembodiments279-285, 

whereinL3 orL4 isapeptidesequencehavingatleast5tonomorethan50aminoacids.  

106681Embodiment287comprisesapharmaceuticalcompositionofanyoneofembodiments279-285, 

whereinL3 orL4 isapeptidesequencehavingatleast10tonomorethan30aminoacids.  
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106691Embodiment288comprisesapharmaceuticalcompositionofanyoneofembodiments279-285, 

whereinL3 orL4 isapeptidesequencehavingatleast10aminoacids.  

106701Embodiment289comprisesapharmaceuticalcompositionofanyoneofcmbodimcnts279-285, 

whereinL3 orL4 isapeptidesequencehavingatleast18aminoacids.  

106711Embodiment290comprisesapharmaceuticalcompositionofanyoneofembodiments279-285, 

whereinL3 orL4 9 

isapeptidescqucncehavingatleast26aminoacids.  
106721Embodiment291comprisesapharmaceuticalcompositionofanyoneofembodiments279-285, 

whereinL3 orL4 hasaformulacomprising(0 2 S)1 1 (SEQIDNO:233),whereinnisanintegerfrom1to3.  

106731Embodiment292comprisesapharmaceuticalcompositionofanyoneofembodiments279-285, 

whereinL3 orL4 hasaformulacomprising(G 2 S\,whereinnisanintegerofatleast1.  

106741Embodiment293comprisesapharmaceuticalcompositionofanyoneofembodiments279-285, 

whereinL3 orL4hasaformulaselectedfromthcgroupconsistingof(0 2 S)1 1 ,(OS)1 1 ,(GSGGS)1 1 (SEQIDNO: 

58),(GGGS)~(SEQIDNO:59),(GGGGS)II(SEQIDNO:60),and(GSSGGS)II(SEQIDNO:61),wherein 

nisanintegerofatleast1.  

106751Embodiment294comprisesapharmaceuticalcompositionofanyoneofembodiments279-293, 

whereinthetumorspecificproteaseisselectedfromthegroupconsistingofmetalloproteasesenneprotease, 

cysteineproteasethrconincproteaseandasparticprotease.  

106761Embodiment295comprisesapharmaceuticalcompositionofanyoneofembodiments279-293, 

whereinL3 orL4 comprisesaurokinasecleavableaminoacidsequenceamatriptasecleavableaminoacid 

scqucnccalegumarncicavabicaminoacidscqucnceoramatrixmetalloproteasecicavableaminoacid 

sequence.  

106771Embodiment296comprisesapharmaceuticalcompositionofanyoneofembodiments279-295, 

whereinL3 orL4comprisesasequenceaccordingtoSEQIDNOs:18-19,62-88.  

whereinL3 isboundtoN-terminusofD.  

106791Embodiment298comprisesapharmaceuticalcompositionofanyoneofembodiments279-296, 

whereinL3 isboundtoC-terminusofD.  

106801Embodiment299comprisesapharmaceuticalcompositionofanyoneofembodiments279-296, 

whereinL 4 isboundtoN-terminusofE.  

106811Embodiment300comprisesapharmaceuticalcompositionofanyoneofembodiments279-296, 

whereinL4 isboundtoC-terminusofft 

106821Embodiment301comprisesapharmaceuticalcompositionofanyoneofembodiments279-300, 

whereinP3 becomesunboundfromDwhenL 3 iscleavedbythetumorspecificproteasetherebyexposingD 

toCD3.  

106831Embodiment302comprisesapharmaceuticalcompositionofanyoneofembodiments279-301, 

whereinP4 becomesunboundfromBwhenL 4 iscleavedbythetumorspecificproteasetherebyexposingB 

tothetumorantigen.  
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106841Embodiment303comprisesapharmaceuticalcompositionofanyoneofembodiments279-302, 

whereinP3 impairsbindingofDto.  

106851Embodimcnt304comprisesapharmaceuticalcompositionofanyoncofembodiments279-303, 

whereinP3 isboundtoDtroughionicinteractionselectrostaticinteractionshydrophobicinteractionsPi

stackinginteractionsandH-bondinginteractionsoracombinationthereof 

106861Embodiment305comprisesapharmaceuticalcompositionofanyoneofembodiments279-304, 

whereinP3 isboundtoDatornearanantigenbindingsite.  

106871Embodiment306comprisesapharmaceuticalcompositionofanyoneofembodiments279-305, 

whereinP3 becomcsunboundfromDwhenL 3 iscicavedbythetumorspecificproteasetherebyexposingD 

toCD3.  

106881Embodiment307comprisesapharmaceuticalcompositionofanyoneofembodiments279-306, 

whereinP3 haslessthan700osequenceidentityto.  

106891Embodiment308comprisesapharmaceuticalcompositionofanyoneofembodiments279-306, 

whereinP3 haslessthan850 sequenceidentitytoCD3.  

106901Embodiment309comprisesapharmaceuticalcompositionofanyoneofembodiments279-306, 

whereinP3 haslessthan900osequenceidentitytoCD3.  

106911Embodiment310comprisesapharmaceuticalcompositionofanyoneofembodiments279-306, 

whereinP3 haslessthan950osequenceidentitytoCD3.  

106921Embodiment311comprisesapharmaceuticalcompositionofanyoneofembodiments279-306, 

whereinP3 haslessthan980 sequenceidentitytoCD3.  

106931Embodiment312comprisesapharmaceuticalcompositionofanyoneofembodiments279-306, 

whereinP3 haslessthan990osequenceidentitytoCD3.  

106941Embodiment313comprisesapharmaceuticalcompositionofanyoneofembodiments279-306, 

SEQIDNO:162(VYCGPEFDESVGCM).  

106951Embodiment314comprisesapharmaceuticalcompositionofanyoneofembodiments279-306, 

whereinP3 comprisesadenovoaminoacidsequencethatshareslessthan100osequenceidentitytoCD3.  

106961Embodiment315comprisesapharmaceuticalcompositionofanyoneofembodiments280-314, 

whereinP4 9 bindingofBtothetumorantigen.  

106971Embodiment316comprisesapharmaceuticalcompositionofanyoneofembodiments280-315, 

whereinP4 isboundtoEthroughionicinteractionselectrostaticinteractionshydrophobicinteractionsPi

stackinginteractionsandH-bondinginteractionsoracombinationthereof 

106981Embodiment317comprisesapharmaceuticalcompositionofanyoneofembodiments280-316, 

whereinP4 isboundtoBatornearanantigenbindingsite.  

106991Embodiment318comprisesapharmaceuticalcompositionofanyoneofembodiments280-317, 

whereinP4 becomesunboundfromBwhenL4iscleavedbythetumorspecificproteasetherebyexposingB 

tothetumorantigen.  
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107001Embodiment319comprisesapharmaceuticalcompositionofanyoneofembodiments280-318, 

whereinP4 haslessthan700osequenceidentitytothetumorantigen.  

107011Embodiment320comprisesapharmaceuticalcompositionofanyoneofembodiments280-318, 

whereinP4 haslessthan800osequenceidentitytothetumorantigen.  

107021Embodiment321comprisesapharmaceuticalcompositionofanyoneofembodiments280-318, 

whereinP4 haslessthan850osequenceidentitytothetumorantigen.  

107031Embodiment322comprisesapharmaceuticalcompositionofanyoneofembodiments280-318, 

whereinP4 haslessthan900 sequenceidentitytothetumorantigen.  

107041Embodiment323comprisesapharmaceuticalcompositionofanyoneofembodiments280-318, 

whereinP4 haslessthan950osequenceidentitytothetumorantigen.  

107051Embodiment324comprisesapharmaceuticalcompositionofanyoneofembodiments280-318, 

whereinP4 comprisesadenovoaminoacidsequenecthatshareslessthan100~scqucnceidentitytothc 

tumorantigen.  

107061Embodiment325comprisesapharmaceuticalcompositionofanyoneofembodiments279-324, 

whereinP3 orP4 comprisesapeptidesequenceofatleast5aminoacidsinlength.  

107071Embodiment326comprisesapharmaceuticalcompositionofanyoneofembodiments279-324, 

whereinP3 orP4 comprisesapeptidesequenceofatleast6aminoacidsinlength.  

107081Embodiment327comprisesapharmaceuticalcompositionofanyoneofembodiments279-324, 

whereinP 3 orP4 comprisesapeptidesequenceofatleast10aminoacidsinlength.  

107091Embodiment328comprisesapharmaceuticalcompositionofanyoneofembodiments279-324, 

whereinP3 orP4 comprisesapeptidesequenceofatleast10aminoacidsinlengthandnomorethan20 

aminoacidsinlength.  

107101Embodiment329comprisesapharmaceuticalcompositionofanyoneofembodiments279-328, 

10711JEmbodiment330comprisesapharmaceuticalcompositionofanyoneofembodiments279-329, 

whereinP3 orP4 comprisesapeptidesequenceofnomorethan40aminoacidsinlength.  

107121Embodiment331comprisesapharmaceuticalcompositionofanyoneofembodiments279-330, 

whereinP3 orP4 comprisesatleasttwocysteineaminoacidresidues.  

107131Embodiment332comprisesapharmaceuticalcompositionofanyoneofembodiments279-331, 

whereinP3 orP4 comprisesacyclicpeptideoralinearpeptide.  

107141Embodiment333comprisesapharmaceuticalcompositionofanyoneofembodiments279-332, 

whereinP3 orP4 comprisesacyclicpeptide.  

107151Embodiment334comprisesapharmaceuticalcompositionofanyoneofembodiments279-332, 

whereinP3 orP4 comprisesalinearpeptide.  

107161Embodiment335comprisesapharmaceuticalcompositionofanyoneofembodiments280-334, 

whereinP4comprisestheaminoacidsequenceaccordingtoSEQIDNO:163(PCRSHJDVAKPJCV).  
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10717JEmbodiment336comprisesapharmaceuticalcompositionofanyoneofembodiments279-335, 

whereinthetumorantigencompnscsEGFRandtheTcellengagercomprisestheaminoacidsequenceSEQ 

IDNOs:164-178.  

107181Embodiment337comprisesapharmaceuticalcompositionofanyoneofembodiments280-335, 

whereinP4comprisestheaminoacidsequenceaccordingtoSEQIDNO:179(SVLFCVKNLYCWVT), 

SEQIDNO:180(VDFCKIYSWPVCHQ),SEQIDNO:181(JDFCMLYNWPJCAG).  

107191Embodiment338comprisesapharmaceuticalcompositionofanyoneofembodiments279-335, 

whereinthetumorantigencompnsesTROP2,andtheTcellengagercomprisestheaminoacidsequence 

SEQIDNOs:182-219.  

107201Embodiment339comprisesapharmaceuticalcompositionofanyoneofembodiments279-335, 

whereinthetumorantigen 9 

compnsesPSMAandtheTcellengagercomprisestheaminoacidsequence 
SEQIDNOs:220-231.  

107211Embodiment340comprisesamethodoftrcatingcancerinasubjectinneedthereofcomprising 

administeringtothesubjectthemultispecificantibodyofanyoneofembodiments1-248orthe 

pharmaceuticalcompositionofembodiment249.  

107221Embodiment341comprisesamethodofembodiment340,whereinthemultispecificantibody 

inducesTcellmediatedcytotoxicityoftumoreclis.  

107231Embodiment342comprisesamethodofanyoneofembodiments340-341whereinthecancerisa 

hematologicalmalignancy.  

107241Embodiment343comprisesamcthodofanyoneofembodiments340-342whcreinthecanceris 

leukemiaorlymphoma.  

107251Embodiment344comprisesamethodofanyoneofembodiments340-343whereinthecanceris 

lymphomaandwhereinthelymphomaisB-celllymphoma.  

solidtumor.  

107271Embodiment346comprisesamcthodofembodimcnt345,whereinIlicsolidtumorexpressesPD

Li.  

107281Embodiment347comprisesamethodofanyoneofembodiments345-346whereinthesolidtumor 

issarcomabreastcancerlungcancerorcarcinoma.  

107291Embodiment348comprisesamethodofanyoneofembodiments345-347whereinthesolidtumor 

islungcancerandwhereinthelungcancerisnon-smallcelllungcancer.  

107301Embodiment349comprisesamcthodofanyoneofembodiments340-348whcreinthe 

multispecificantibodyisadministeredincombinationwithananti-cancertherapy.  

107311Embodiment350comprisesamethodofembodiment349,whereinthemultispecificantibodyand 

theanti-cancertherapyareadministeredinthesamepharmaceuticalcomposition.  

107321Embodiment351comprisesamethodofembodiment349,whereinthemultispecificantibodyand 

thcanti-cancerthcrapyarcadministeredasseparatepharmaceuticalcompositions.  
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107331Embodiment352comprisesamethodofanyoneofembodiments340-351whereinthesubjectis 

refractorytocheckpointinhibitortherapy.  

107341Embodiment353comprisesamethodofanyoneofembodiments340-352whereinthesubjecthas 

relapsedfromcheckpointinhibitortherapy.  

107351Embodiment354comprisesamethodofanyoneofembodiments349-353whereintheanti-cancer 

therapycomprisesasmallmoleculeacell-basedtherapyoranantibody-basedtherapy.  

107361Embodiment355comprisesamethodofembodiment354,whereintheantibody-basedtherapyisa 

Tcellengager.  

107371Embodiment356comprisesamethodofembodiment355,whereintheTcellengagercomprisesa 

formulaaccordingto:D-L 0 -E(FormulaII),whereinDcomprisesaneffectorcellbindingdomainthatbinds 

toaneffectorcellantigenEcomprisesatumorantigenbindingdomainthatbindstoatumorantigenand 

LOcompnsesalinkerthatconnectsDtoE.  

107381Embodiment357comprisesamethodofembodiment356,whereinDcomprisesasinglechain 

variablefragmentasingledomainantibodyoraFabfragment.  

107391Embodiment358comprisesamethodofembodiment357,whereinDcomprisesthesinglechain 

variablefragment.  

107401Embodiment359comprisesamethodofanyoneofembodiments356-358whereinEcompnsesa 

singlechainvariablefragmentasingledomainantibodyoraFabfragment.  

107411Embodiment360comprisesamethodofembodiment359,whereinEcomprisestheFabfragment.  

107421Embodiment361comprisesamethodofanyoneofembodiments356-360whereintheeffectorcell 

antigencompnsesCD3.  

107431Embodiment362comprisesamethodofanyoneofembodiments356-361whereintheeffectorcell 

bindingdomaincomprisescomplementarydeterminingregions(CDRs)selectedfromthegroupconsisting 

X35,VJT3,BMAO3O(BW264/56),CLB-T3/3,CRJS7,YTH12.5,Fl11-409,CLB-T3.4.2,TR-66,WT32, 

SPv-T3b,11D8,XJIJ-141,XJIJ-46,XJIJ-87,12F6,T3/RW2-8C8,T3/RW2-4B6,OKT3DM-T301,SMC2 

F1O1.O1,UCHT-1,WT-31,15865,15865v12,15865v16,and15865v19.  

107441Embodiment363comprisesamethodofanyoneofembodiments356-362whereintheeffectorcell 

bindingdomaincomprisesanaminoacidsequenceaccordingtoSEQIDNOs:89-101.  

107451Embodiment364comprisesamethodofanyoneofembodiments356-363whereinthetumor 

antigencompnsesepidermalgrowthfactorreceptor(EGFR),prostate-specificmembraneantigen(PSMA), 

ortumor-associatedcalciumsignaltransducer2(referredtohereinafterasTROP2).  

107461Embodiment365comprisesamethodofembodiment364,whereinthetumorantigencomprises 

EGFR.  

107471Embodiment366comprisesamethodofanyoneofembodiments364-365whereinthecancerhas 

cellsthatexpressEGFPL.  
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107481Embodiment367comprisesamethodofanyoneofembodiments364-367whereinthecancer 

comprisescolorectalcancer(CRC),squamouscellcarcinomaoftheheadandNeck(SCCJIN),non-small 

celllungcancer(NSCLC),prostatecancerbreastcancercolon/rectumcancerheadandneckcancer, 

esophagogastriccancerlivercancerglioblastomacervicalcancerovariancancerbladdercancerkidney 
9 

cancerorpancreaticcancer.  

107491Embodiment368comprisesamethodofanyoneofembodiments364-367whereinthetumor 
9 

antigenbindingdomaincompnsesanaminoacidsequenceaccordingtoSEQIDNOs:102-111.  

107501Embodiment369comprisesamethodofanyoneofembodiments364-368whereinthetumor 

antigencompnsesEGFRandthetumorbindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):HC-CDR1,HC-CDR2andHC-CDR3,andLC-CDR1,LC-CDR2,andLC-CDR3,whereinthe 

HC-CDR2 
HC-CDR1,theHC-CDR2,andtheHC-CDR3compriseHC-CDR1:SEQIDNO:105 9 SEQID 
NO:106HC-CDR3:SEQIDNO:lOTandwhereintheLC-CDR1,theLC-CDR2,andtheLC-CDR3 

comprise:LC-CDR1:SEQIDNO:10% 9 SEQIDNO:103andLC-CDR3:SEQIDNO:104.  

107511Embodiment370comprisesamethodofanyoneofembodiments364-369whereinthetumor 

antigencomprisesEGFRandtheTcellengagercomprisesaminoacidsequenceswithatleast950 

sequenceidentityaccordingtoSEQIDNOs:139-142.  

107521Embodiment371comprisesamethodofanyoneofembodiments364-369whereinthetumor 

antigencomprisesEGFRandtheTcellengagercomprisesaminoacidsequencesaccordingtoSEQID 

NOs:139-142.  

107531Embodiment372comprisesamethodofembodiment364,whereinthetumorantigencomprises 

TROP2.  

107541Embodiment373comprisesamethodofembodiment372,whereinthecancerhascellsthatexpress 

TROP2.  

solidtumorcancer.  

107561Embodiment375comprisesamethodofanyoneofembodiments372-374whereinthecanceris 

lungbreast(e.g.HER2+ER/PR+TNBC),cervicalovariancolorectalpancreaticgastricurothelial, 

endometrialheadandneckorglioma.  

107571Embodiment376comprisesamethodofanyoneofembodiments372-375whereinthetumor 
9 

antigenbindingdomaincompnsesanaminoacidsequenceaccordingtoSEQIDNOs:112-119.  

107581Embodiment377comprisesamethodofanyoneofembodiments340-376whereinthetumor 

antigencomprisesTROP2,andthetumorbindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):HC-CDR1,HC-CDR2andHC-CDR3,andLC-CDR1,LC-CDR2,andLC-CDR3,whereinthe 

HC-CDR1,theHC-CDR2,andtheHC-CDR3compriseHC-CDR1:SEQIDNO:11% 9 SEQID 

NO:113HC-CDR3:SEQIDNO:111andwhereintheLC-CDR1,theLC-CDR2,andtheLC-CDR3 

comprise:LC-CDR1:SEQIDNO:115 9 SEQIDNO:116andLC-CDR3:SEQIDNO:117.  
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107591Embodiment378comprisesamethodofanyoneofembodiments372-377whereinthetumor 

antigencompnsesTROP2,andtheTcellengagercomprisesaminoacidsequenceswithatleast9500 

sequenceidentityaccordingtoSEQIDNOs:143-150.  

107601Embodiment379comprisesamethodofanyoneofembodiments372-378whereinthetumor 

antigencompnsesTROP2,andtheTcellengagercomprisesaminoacidsequencesaccordingtoSEQID 

NOs:143-150.  

107611Embodiment380comprisesamethodofembodiment364,whereinthetumorantigencomprises 

PSMA.  

107621Embodiment381comprisesamethodofembodiment380,whereinthecancercomprisesprostate 

cancer.  

107631Embodiment382comprisesamethodofanyoneofembodiments380-381whereinthecancer 

comprisesmetastaticcastrate-resistantprostatecancer(mCRPC).  

107641Embodiment383comprisesamethodofanyoneofembodiments380-382whereinthetumor 

antigenbindingdomaincompnsesanaminoacidsequenceaccordingtoSEQIDNOs:120-127.  

107651Embodiment384comprisesamethodofanyoneofembodiments380-383whereinthetumor 

antigencomprisesPSMAandthetumorbindingdomaincomprisescomplementaritydeterminingregions 

(CDRs):HC-CDR1,HC-CDR2andHC-CDR3,andLC-CDR1,LC-CDR2,andLC-CDR3,whereinthe 

HC-CDRitheHC-CDR2,andtheHC-CDR3compriseHC-CDRi:SEQIDNO:120 9 SEQID 

NO:12kHC-CDR3:SEQIDNO:122andwhereintheLC-CDRitheLC-CDR2,andtheLC-CDR3 

comprise:LC-CDR1:SEQIDNO:123LC-CDR2SEQIDNO:121andLC-CDR3:SEQIDNO:125.  

107661Embodiment385comprisesamethodofanyoneofembodiments380-384whereinthetumor 

antigencomprisesPSMAandtheTcellengagercomprisesaminoacidsequenceswithatleast9500 

sequenceidentityaccordingtoSEQIDNOs:151-160.  

antigencomprisesPSMAandtheTcellengagercomprisesaminoacidsequencesaccordingtoSEQID 

NOs:151-160.  

107681Embodiment387comprisesamethodofanyoneofembodiments356-386whereintheTcell 

engagermoleculeisselectivelyactivatedintumormicroenvironments.  

107691Embodiment388comprisesamethodofanyoneofembodiments356-387whereintheTcell 

engagerisaccordingtothefollowingsubformula:P 3 -L3 -D-L0 -E(FormulaIla)whereinDcompnsesthe 

CD3bindingdomainEcompnsesthetumorantigenbinding , L0 comprisesthelinkerthatconnects 

DtoFP3 comprisesapeptidethatbindstoDandL 3 comprisesalinkingmoietythatconnectsDtoP 3 andis 

asubstrateforatumorspecificprotease.  

107701Embodiment389comprisesamethodofanyoneofembodiments356-387whereintheTcell 

engagerisaccordingtothefollowingsubformula:D-L 0 -E-L4 -P4 (FormulalIb)whereinDcomprisesthe 

CD3bindingdomainEcompnsesthetumorantigenbinding , L0 comprisesthelinkerthatconnects 

154 

107671Embodiment386comprisesamethodofanyoneofembodiments380-385whereinthetumor



WO2022/094299 PCT/IJS20211057384 

DtoFP4 comprisesapeptidethatbindstoBandL 4 comprisesalinkingmoietytatconnectsBtoP 4 andis 

asubstrateforatumorspecificprotease.  

107711Embodiment390comprisesamethodofanyoneofembodiments356-387whereintheTcell 

engagerisaccordingtothefollowingsubformula:P 3 -L3 -D-L0 -E-L4 -P4 (FormulaJIc)whereinDcomprises 

theCD3binding 'I 0comprisesthelinkerthat 

domainBcomprisesthetumorantigenbindingdomainL 
connectsDto 4 

BP3 comprisesapeptidethatbindstoDandL 3 comprisesalinkingmoietythatconnectsD 
toP3 andisasubstrateforatumorspecificproteascvP4comprisesapeptidethatbindstoBandL 4 comprises 

alinkingmoietythatconnectsBtoP 4 andisasubstrateforatumorspecificprotease.  

107721Embodiment391comprisesamethodofanyoneofembodiments356-390whereintheTcell 

engagercomprisesH 1 .  

107731Embodiment392comprisesamethodofembodiment391, whereinH1 comprisesasequence 

accordingtoSEQIDNO:54-57.  
4 

107741Embodiment393comprisesamethodofembodiment391, whereinH1 compnsesasingledomain 
an.  

107751Embodiment394comprisesamethodofembodiment393,whereinthesingledomainantibody 

comprisescomplementaritydeterminingregions(CDRs):HC-CDR1,HC-CDR2,andHC-CDR3wherein 

theHC-CDR1,theHC-CDR2,andtheHC-CDR3ofthesingledomainantibodycomprise:HC-CDR1:SEQ 

IDNO:54HC-CDR2:SEQIDNO:55,andHC-CDR3:SEQIDNO:56.  

107761Embodiment395comprisesamethodofanyoneofembodiments388-394whereinL 3 orL4 isa 

peptidesequencehavingatleast5tonomoretan50aminoacids.  

107771Embodiment396comprisesamethodofanyoneofembodiments388-394whereinL 3 orL4 isa 

peptidesequencehavingatleast10tonomoretan30aminoacids.  

107781Embodiment397comprisesamethodofanyoneofembodiments388-394whereinL 3 orL4 isa 

107791Embodiment398comprisesamethodofanyoneofembodiments388-394whereinL 3 orL4 isa 

peptidesequencehavingatleast18aminoacids.  

107801Embodiment399comprisesamethodofanyoneofembodiments388-394whereinL 3 orL4 isa 

peptidesequencehavingatleast26aminoacids.  

107811Embodiment400comprisesamethodofanyoneofembodiments388-394whereinL 3 orL4 hasa 

formulacomprising(025)11(SEQIDNO:233),whereinnisanintegerfrom1to3.  

107821Embodiment401comprisesamethodofanyoneofembodiments388-394whereinL 3 orL4 hasa 

formulacomprising(G 2 S)~whereinnisanintegerofatleast1.  

107831Embodiment402comprisesamethodofanyoneofembodiments388-394whereinL3orL4hasa 

formulaselectedfromtegroupconsistingof(025)11,(GS)~,(GSGGS)~(SEQIDNO:58),(GGGS)~(SEQ 

IDNO:59),(GGGGS)~(SEQIDNO:60),and(GSSGGS) 1 1 (SEQIDNO:61),whereinnisanintegerofat 

least.  
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107841Embodiment403comprisesamethodofanyoneofembodiments388-402whereinthetumor 

specificproteaseisselectedfromthegroupconsistingofmetalloproteaseserineproteasecysteineprotease, 

threonineproteaseandasparticprotease.  

107851Embodiment404comprisesamethodofanyoneofembodiments388-402whereinL 3 orL4 

comprisesaurokinasecleavableaminoacidsequenceamatriptasecleavableaminoacidsequencea 

legumaincleavableaminoacidsequenceoramatrixmetalloproteasecleavableaminoacidsequence.  

107861Embodiment405comprisesamethodofanyoneofembodiments388-394whereinL 3 orL4 

comprisesasequenceaccordingtoSEQIDNOs:18-19,62-88.  

107871Embodiment406comprisesamethodofanyoneofembodiments388-394whereinL 3 isboundto 

N-terminusofD.  

107881Embodiment407comprisesamethodofanyoneofembodiments388-394whereinL 3 isboundto 

C-terminusofD.  

107891Embodiment408comprisesamethodofanyoneofembodiments388-394whereinL 4 isboundto 

N-terminusofE.  

107901Embodiment409comprisesamethodofanyoneofembodiments388-394whereinL 4 isboundto 

C-terminusofE.  

107911Embodiment410comprisesamethodofanyoneofembodiments388-409whereinP 3 becomes 

unboundfromDwhenL 3 iscleavedbythetumorspecificproteasetherebyexposingDto.  

107921Embodiment411comprisesamethodofanyoneofembodiments388-410whereinP 4 becomes 

unboundfromEwhenL 4 iscleavedbythetumorspecificproteasetherebyexposingEtothetumorantigen.  

107931Embodiment412comprisesamethodofanyoneofembodiments388-411whereinP 3 impairs 

bindingofDtoCD3.  

107941Embodiment413comprisesamethodofanyoneofembodiments388-412whereinP 3 isboundto 

andH-bondinginteractionsoracombinationthereof 

107951Embodiment414comprisesamethodofanyoneofembodiments388-413whereinP 3 isboundto 

Datornearanantigenbindingsite.  

107961Embodiment415comprisesamethodofanyoneofembodiments388-414whereinP 3 becomes 

unboundfromDwhenL3iscleavedbythetumorspecificproteasetherebyexposingDtoCD3.  

107971Embodiment416comprisesamethodofanyoneofembodiments388-415whereinP 3 haslessthan 

700osequenceidentitytoCD3.  

107981Embodiment417comprisesamethodofanyoneofembodiments388-415whereinP 3 haslessthan 

8500sequenceidentitytoCD3 

107991Embodiment418comprisesamethodofanyoneofembodiments388-415whereinP 3 haslessthan 

900osequenceidentitytoCD3.  

108001Embodiment419comprisesamethodofanyoneofembodiments388-415whereinP 3 haslessthan 

9500sequenceidentitytoCD3 
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108011Embodiment420comprisesamethodofanyoneofembodiments388-415whereinP 3 haslessthan 

980osequenceidentitytoCD3.  

108021Embodiment421comprisesamethodofanyoneofembodiments388-415whereinP 3 haslessthan 

9900sequenceidentitytoCD3 

108031Embodiment422comprisesamethodofanyoneofembodiments388-421whereinP 3 comprises 

theaminoacidsequenceaccordingtoSEQIDNO:161(GSQCLGPEWEVCPY)orSEQIDNO:162 

VY.  

108041Embodiment423comprisesamethodofanyoneofembodiments388-422whereinP 3 comprisesa 

denovoaminoacidsequencethatshareslessthan100osequenceidentitytoCD3.  

108051Embodiment424comprisesamethodofanyoneofembodiments388-423whereinP 4 impairs 

bindingofEtothetumorantigen.  
9 

108061Embodiment425comprisesamethodofanyoneofembodiments388-424whereinP 4 isboundtoE 

throughionicinteractionselectrostaticinteractionshydrophobicinteractionsPi-stackinginteractionsand 

H-bondinginteractionsoracombinationthereof 

108071Embodiment426comprisesamethodofanyoneofembodiments388-425whereinP 4 isboundtoE 

atornearanantigenbindingsite.  

108081Embodiment427comprisesamethodofanyoneofembodiments388-426whereinP 4 becomes 

unboundfromEwhenL4iscleavedbythetumorspecificproteasetherebyexposingEtothetumorantigen.  

108091Embodiment428comprisesamethodofanyoneofembodiments388-427whereinP 4 haslessthan 

7000sequenceidentitytothetumorantigen.  

108101Embodiment429comprisesamethodofanyoneofembodiments388-428whereinP 4 haslessthan 

8000sequenceidentitytothetumorantigen.  

10811JEmbodiment430comprisesamethodofanyoneofembodiments388-429whereinP 4 haslessthan 

108121Embodiment431comprisesamethodofanyoneofembodiments388-430whereinP 4 haslessthan 

9000sequenceidentitytothetumorantigen.  

108131Embodiment432comprisesamethodofanyoneofembodiments388-431whereinP 4 haslessthan 

9500sequenceidentitytothetumorantigen.  

108141Embodiment433comprisesamethodofanyoneofembodiments388-432whereinP 4 comprisesa 

denovoaminoacidsequencethatshareslessthan100osequenceidentitytothetumorantigen.  

108151Embodiment434comprisesamethodofanyoneofembodiments388-433whereinP 3 orP4 

composesapeptidesequenceofatleast5aminoacidsinlength.  

108161Embodiment435comprisesamethodofanyoneofembodiments388-434whereinP 3 orP4 

composesapeptidesequenceofatleast6aminoacidsinlength.  

108171Embodiment436comprisesamethodofanyoneofembodiments388-435whereinP 3 orP4 

composesapeptidesequenceofatleast10aminoacidsinlength.  
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108181Embodiment437comprisesamethodofanyoneofembodiments388-436whereinP 3 orP4 

comprisesapeptidesequenceofatleast10aminoacidsinlengthandnomorethan20aminoacidsinlength.  

108191Embodiment438comprisesamethodofanyoneofembodiments388-437whereinP 3 orP4 

comprisesapeptidesequenceofatleast16aminoacidsinlength.  

108201Embodiment439comprisesamethodofanyoneofembodiments388-438whereinP 3 orP4 

comprisesapeptidesequenceofnomorethan40aminoacidsinlength.  

108211Embodiment440comprisesamethodofanyoneofembodiments388-439whereinP 3 orP4 

comprisesatleasttwocysteineaminoacidresidues.  

108221Embodiment441comprisesamethodofanyoneofembodiments388-440whereinP 3 orP4 

comprisesacyclicpeptideoralinearpeptide.  

108231Embodiment442comprisesamethodofanyoneofembodiments388-440whereinP 3 orP4 

comprisesacyclicpeptide.  

108241Embodiment443comprisesamethodofanyoneofembodiments388-440whereinP 3 orP4 

comprisesalinearpeptide.  

108251Embodiment444comprisesamethodofanyoneofembodiments388-440whereinP 4 comprises 

theaminoacidsequenceaccordingtoSEQIDNO:163(PCRSHJDVAKPICV).  

108261Embodiment445comprisesamethodofanyoneofembodiments364-390whereinthetumor 

antigencomprisesEGFRandtheTcellengagercomprisestheaminoacidsequenceSEQIDNOs:164-178.  

108271Embodiment446comprisesamethodofanyoneofembodiments364-390whereinP4comprises 

theaminoacidsequenceaccordingtoSEQIDNO:179(SVLFCVKNLYCWVT),SEQIDNO:180 

(VDFCKIYSWPVCHQ),SEQIDNO:181(JDFCMLYNWPICAG).  

108281Embodiment447comprisesamethodofanyoneofembodiments364-390whereinthetumor 

antigencomprisesTROP2,andtheTcellengagercomprisestheaminoacidsequenceSEQIDNOs:182

108291Embodiment448comprisesamethodofanyoneofembodiments364-390whereinthetumor 

antigencomprisesPSMAandtheTcellengagercomprisestheaminoacidsequenceSEQIDNOs:220-231.  

108301Embodiment449comprisesamethodoftreatingcancerinasubjectinneedthereofcomprising 

administeringtothesubjectamultispecificantibodythatcomprisesaCD28bindingdomainandaPD-Li 

bindingdomainwhereinthemultispecificantibodythatcomprisestheCD28bindingdomainandthePD-Li 

bindingdomainisnotadministeredaspartofatreatmentregimenwithanothermultispecificantibodythat 

targetsacancerantigendifferentfromPD-LiorCD28.  

108311Embodiment450comprisesamethodofembodiment449,whereinthemultispecificantibodythat 

composestheCD28bindingdomainandthePD-Libindingdomainisadministeredtothesubjectasa 

singleagenttherapy.  

108321Embodiment451comprisesamethodofanyoneofembodiments449-450whereinthe 

multispecificantibodythatcomprisestheCD28bindingdomainandthePD-Libindingdomaincomprises 

anIgOframeworkanIgAframeworkanIgEframeworkoran1gMframework.  
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108331Embodiment452comprisesamethodofanyoneofembodiments449-451whereintheCD28 

bindingdomaincomprisesasinglechainvariablefragmentasingledomainantibodyaFaboraFab'.  

108341Embodiment453comprisesamethodofanyoneofembodiments449-452whereinthePD-Li 

bindingdomaincomprisesasinglechainvariablefragmentasingledomainantibodyaFaboraFab'.  

108351Embodiment454comprisesamethodofanyoneofembodiments449-453whereinthePD-L1 

bindingdomaincomprisesasinglechainvariablefragmentandtheCD28bindingdomaincomprisesa 

singlechainvariablefragment.  

108361Embodiment455comprisesamethodofanyoneofembodiments449-454whereintheCD28 

bindingdomaincomprisesananti-CD28lightchainpolypeptide.  

108371Embodiment456comprisesamethodofanyoneofembodiments449-455whereintheanti-CD28 

lightchainpolypeptidecomprisesavariabledomainofanIgGi,1g02,1g03,or1g04lightchain.  

108381Embodiment457comprisesamethodofanyoneofembodiments449-456whereintheCD28 

bindingdomaincomprisesananti-CD28heavychainpolypeptide.  

108391Embodiment458comprisesamethodofanyoneofembodiments449-457whereintheanti-CD28 

heavychainpolypeptidecomprisesavariabledomainofanIgGiJgG2,JgG3,orJgG4heavychain.  

108401Embodiment459comprisesamethodofanyoneofembodiments449-458whereinthePD-L1 

bindingdomaincomprisesananti-PD-Lilightchainpolypeptide.  

108411Embodiment460comprisesamethodofanyoneofembodiments449-459,theanti-PD-Lilight 

chainpolypeptidecomprisesavariabledomainofanIgGiIgG2,1g03,or1g04lightchain.  

108421Embodiment46icomprisesamethodofanyoneofembodiments449-460whereinthePD-Li 

bindingdomaincomprisesananti-PD-Liheavychainpolypeptide.  

108431Embodiment462comprisesamethodofanyoneofembodiments449-461, theanti-PD-L1heavy 

chainpolypeptidecomprisesavariabledomainofanIgGi,1g02,1g03,or1g04heavychain.  

multispecificantibodyfurthercomprisesafragmentcrystallizable(Fc)region.  

108451Embodiment464comprisesamethodofembodiment463,whereintheFcregioncomprisesanIgO 

CEdomainandanJgGCH3domain.  

108461Embodiment465comprisesamethodofanyoneofembodiments464-465whereintheFcregion 

comprisesaheterodimericFcregion.  

108471Embodiment466comprisesamethodofanyoneofembodiments463-465whereintheFcregion 

comprisesatleastoneaminoacidmodificationtatincreasesthehalf-lifeofthemultispecificantibody.  

108481Embodiment467comprisesamethodofanyoneofembodiments463-466whereintheFcregion 

comprisesatleastoneaminoacidmodificationtatmodulatesitsinteractionwithanFcreceptor.  

108491Embodiment468comprisesamethodofanyoneofembodiments463-467whereintheFcregion 

comprisesatleastoneaminoacidmodificationtatincreasesbindingofteFcregiontoanFcreceptor.  

108501Embodiment469comprisesamethodofanyoneofembodiments463-468whereintheFcregion 

comprisesatleastoneaminoacidmodificationtatdecreasesglycosylationoftheFcregion.  
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108511Embodiment470comprisesamethodofembodiment469,whereinthemodificationisanamino 

acidsubstitutiondeletionoraddition.  

108521Embodiment471comprisesamethodofembodiment470,whereinthemodificationisanamino 

acidsubstitution.  

108531Embodiment472comprisesamethodofanyoneofembodiments469-471whereintheatleastone 

aminoacidmodificationthatdecreasesglycosylationoftheFcregioncomprisesanaminoacidsubstitution 

atapositioncorrespondingtopositionN297ofhumanIgGiwhereinthenumberingisaccordingtotheEU 

indexofKabat.  

108541Embodiment473comprisesamethodofanyoneofembodiments463-472whereintheFcregionis 

afucosylated.  

108551Embodiment474comprisesamethodofanyoneofembodiments455-473whereintheanti-CD28 

lightchainpolypeptidecomprisescomplementaritydeterminingregions(CDRs):LC-CDR1,LC-CDR2 

andLC-CDR3,whereintheLC-CDR1,theLC-CDR2,andtheLC-CDR3theanti-CD28lightchain 

polypeptide:LC-CDR1:SEQIDNO:4,LC-CDR2:SEQIDNO:5andLC-CDR3:SEQIDNO:6and 

whereintheCDRscompnsefrom0-2aminoacidmodificationsinatleastoneofsaidLC-CDR1, LC-CDR2 

orLC-CDR3.  

108561Embodiment475comprisesamethodofanyoneofembodiments457-474whereintheanti-CD28 

heavychainpolypeptidecomprisescomplementaritydeterminingregions(CDRs):HC-CDR1,HC-CDR2, 

andHC-CDR3,whereintheHC-CDR1,theHC-CDR2andtheHC-CDR3oftheanti-CD28heavychain 

polypeptidecomprise:HC-CDR1:SEQIDNO:UHC-CDR2:SEQIDNO:%HC-CDR3:SEQIDNO:3, 

andwhereinsaidCDRscompnsefrom0-2aminoacidmodificationsinatleastoneofsaidHC-CDRl, HC

CDR2,orHC-CDR3.  

108571Embodiment476comprisesamethodofanyoneofembodiments459-475whereintheanti-PD-L1 

andLC-CDR3,whereintheLC-CDR1,theLC-CDR2,andtheLC-CDR3oftheanti-PD-Lilightchain 

polypeptidecomprise:LC-CDR1:SEQIDNO:13LC-CDR2:SEQIDNO:14LC-CDR1:SEQIDNO:33 

LC-CDR2:SEQIDNO:34;LC-CDR3SEQIDNO:35LC-CDR1:SEQIDNO:36 . SEQID 

NO:37~andLC-CDR3:SEQIDNO:38orLC-CDR1:SEQIDNO:39 4 SEQIDNO:4O~and 

LC-CDR3:SEQIDNO:41;andLC-CDR3:SEQIDNO:15,andwhereintheCDRScomprisefrom0-2 

aminoacidmodificationsinatleastoneofsaidLC-CDR1, LC-CDR2,orLC-CDR3.  

108581Embodiment477comprisesamethodofanyoneofembodiments457-476whereintheanti-PD-L1 

heavychainpolypeptidetheanti-PD-L1heavychainpolypeptidecomprisescomplementaritydetermining 

region(CDRs):HC-CDR1,HC-CDR2,andHC-CDR3whereintheHC-CDR1,theHC-CDR2andtheHC

CDR3oftheanti-PD-Liheavychainpolypeptidecomprises:HC-CDRi:SEQIDNO:10'HC-CDRi:SEQ 

IDNO:21HC-CDR2:SEQIDNO:2tHC-CDR3:SEQIDNO:2&HC-CDRi:SEQIDNO:2THC

CDR2:SEQIDNO:2&HC-CDR3:SEQIDNO:29orHC-CDRi:SEQIDNO:30 , SEQID 

NO:3kHC-CDR3SEQIDNO:3ThHC-CDR2:SEQIDNO:11HC-CDR3:SEQIDNO:12,andwherein 
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saidCDRScompnscfrom0-2aminoacidmodificationsinatleastoneofsaidHC-CDR1HC-CDR2,or 

HC-CDR3.  

108591Embodiment478comprisesamethodofanyoneofembodiments449-477whereinthe 

multispecificantibodyinducesTcellmediatedcytotoxicityoftumorcells.  

108601Embodiment479comprisesamethodofanyoneofembodiments449-478whereinthe 

administeringtothesubjectofthemultispecificantibodyissufficienttoreduceoreliminatethecanceras 
9 

comparedtoabaselinemeasurementofthecancertakenfromthesubjectpriortotheadministenngofthe 
multispecificantibody.  

108611Embodiment480comprisesamethodofembodiment479,whereinthereductionisatleastabout1

fold,5-fold,10-fold,20-fold,40-fold,60-fold,80-foldoruptoabout100-fold.  

108621Embodiment481comprisesamethodofanyoneofembodiments449-480whereinthecancerisa 

hematologicalmalignancy.  

108631Embodiment482comprisesamethodofanyoneofembodiments449-480whereinthecanceris 

leukemiaorlymphoma.  

108641Embodiment483comprisesamethodofanyoneofembodiments449-480whereinthecanceris 

lymphomaandwhereinthelymphomaisB-celllymphoma.  

108651Embodiment484comprisesamethodofanyoneofembodiments449-480whereinthecancerisa 

solidtumor.  

108661Embodiment485comprisesamethodofembodiment484,whereinthesolidtumorexpressesPD

Li.  

108671Embodiment486comprisesamethodofanyoneofembodiments484-485whereinthesolidtumor 

issarcomabreastcancerlungcancerorcarcinoma.  

108681Embodiment487comprisesamethodofembodiment486,whereinthesolidtumorislungcancer, 

108691Embodiment488comprisesamethodofanyoneofembodiments449-487whereinthe 

multispecificantibodyisselectivelyactivatedintumormicroenvironments.  

108701Embodiment489comprisesamethodofanyoneofembodiments449-488whereinthe 

multispecificantibodyisaccordingtothefollowingformula:P 1 -L1 -A-L-B(FormulaIa)whereinA 

comprisestheCD28bindingdomaiwBcomprisesthePD-LibindingdomaimLcomprisesalinkerthat 

connectsAtoBP 1 comprisesapeptidethatbindstoAandL 1 comprisesalinkingmoietythatconnectsAto 

P1 andisasubstrateforatumorspecificprotease.  

108711Embodiment490comprisesamethodofanyoneofembodiments449-488whereinthe 

multispecificantibodyisaccordingtothefollowingformula:A-L-B-L 2 -P2 (FormulaIb)whereinA 

comprisestheCD28bindingdomaiwBcomprisesthePD-LibindingdomaimLcomprisesalinkerthat 

connectsAtoBP 2 comprisesapeptidethatbindstoBandL 2 comprisesalinkingmoietythatconnectsB 

toP2 andisasubstrateforatumorspecificprotease.  
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108721Embodiment491comprisesamethodofanyoneofembodiments449-488whereinthe 

multispecificantibodyisaccordingtothefollowingformula:PvLi-A-L-B-L 2 P2 (FormulaIc)whereinA 

comprisestheCD28bindingdomainBcomprisesthePD-LibindingdomainLcomprisesalinkerthat 

connectsAtoBP 1 comprisesapeptidethatbindstoAandL 1 comprisesalinkingmoietythatconnectsA 

toPiandisasubstrateforatumorspecificproteaswP 2 comprisesapeptidethatbindstoBandL 2 comprises 

alinkingmoietythatconnectsBtoP 2 andisasubstrateforatumorspecificprotease.  

108731Embodiment492comprisesamethodofanyoneofembodiments489-491whereinthelinker 

connectstheC-terminusofAtoanN-terminusofB.  

108741Embodiment493comprisesamethodofanyoneofembodiments489-491whereinthelinker 

connectstheN-terminusofAtoaC-terminusofB.  

108751Embodiment494comprisesamethodofanyoneofembodiments489-491whereinthelinker 

connectstheC-terminusofAtotheN-terminusoftheFabheavychainpolypeptide.  

108761Embodiment495comprisesamethodofanyoneofembodiments489-491whereinthelinker 

connectstheN-terminusofAtotheC-terminusoftheFabheavychainpolypeptide.  

108771Embodiment496comprisesamethodofanyoneofembodiments489-491whereinthelinker 

connectstheC-terminusofAtotheN-terminusoftheFablightchainpolypeptide.  

108781Embodiment497comprisesamethodofanyoneofembodiments489-491whereinthelinker 

connectstheN-terminusofAtotheC-terminusoftheFablightchainpolypeptide.  

108791Embodiment498comprisesamethodofanyoneofembodiments489-491whereinthelinker 

connectstheFablightchainpolypeptidetothescFvlightchainvariabledomain.  

108801Embodiment499comprisesamethodofanyoneofembodiments489-491whereinthelinker 

connectstheFablightchainpolypeptidetothescFvheavychainvariabledomain.  

108811Embodiment500comprisesamethodofanyoneofembodiments489-491whereinthelinker 

108821Embodiment501comprisesamethodofanyoneofembodiments489-491whereinthelinker 

connectstheFabheavychainpolypeptidetothescFvheavychainvariabledomain.  

108831Embodiment502comprisesamethodofanyoneofembodiments489-491whereinthelinker 

connectstheFablightchainpolypeptidetotheN-terminusofthescFvlightchainvariabledomain.  

108841Embodiment503comprisesamethodofanyoneofembodiments489-491whereinthelinker 

connectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomain.  

108851Embodiment504comprisesamethodofanyoneofembodiments489-491whereinthelinker 

connectstheFablightchainpolypeptidetotheN-terminusofthescFvheavychainvariabledomain.  

108861Embodiment505comprisesamethodofanyoneofembodiments489-491whereinthelinker 

connectstheFablightchainpolypeptidetotheC-terminusofthescFvheavychainvariabledomain.  

108871Embodiment506comprisesamethodofanyoneofembodiments489-491whereinthelinker 

connectstheFabheavychainpolypeptidetotheN-terminusofthescFvlightchainvariabledomain.  
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108881Embodiment507comprisesamethodofanyoneofembodiments489-491whereinthelinker 

connectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomain.  

108891Embodiment508comprisesamethodofanyoneofembodiments489-491whereinthelinker 
4 

connectstheFabheavychainpolypeptidetotheN-terminusofthescFvheavychainvariabledomain.  

108901Embodiment509comprisesamethodofanyoneofembodiments489-491whereinthelinker 
9 

connectstheFabheavychainpolypeptidetotheC-terminusofthescFvheavychainvariabledomain.  

108911Embodiment510comprisesamethodofanyoneofembodiments489-509whereinthelinkerisat 

least5aminoacidsinlength.  

108921Embodiment511comprisesamethodofanyoneofembodiments489-509whereinthelinkerisno 

morethan30aminoacidsinlength.  

108931Embodiment512comprisesamethodofanyoneofembodiments489-509whereinthelinkerisat 

least5aminoacidsandnomorethan30aminoacidsinlength.  

108941Embodiment513comprisesamethodofanyoneofembodiments489-509whereinthelinkeris5 

aminoacidsinlength.  

108951Embodiment514comprisesamethodofanyoneofembodiments489-509whereinthelinkeris15 

aminoacidsinlength.  

108961Embodiment515comprisesamethodofanyoneofembodiments489-509whereinthelinkeris 

selectedfromthegroupconsistingof(0 2 S)1 1 ,(OS)1 1 ,(GSGGS)1 1 (SEQIDNO:58),(GGGS)~(SEQIDNO: 

59),(GGGGS) 1 1 (SEQIDNO:60),and(GSSGGS)II(SEQIDNO:61),whereinnisanintegerofatleast1.  

108971Embodiment516comprisesamethodofanyoneofembodiments489-509whereinLhasaformula 

comprising(G2 S)1 1 (SEQIDNO:233),whereinnisanintegerfrom1to3.  

108981Embodiment517comprisesamethodofanyoneofembodiments489-509whereintheLcomprises 

anaminoacidsequenceofSEQIDNO:18(GGGGSGGGGSGGGGS)orSEQIDNO:19(00005).  

chainvariabledomaincomprisescomplementaritydeterminingregions(CDRs):HC-CDR1,HC-CDR2,and 

HC-CDR3whereintheHC-CDR1,theHC-CDR2andtheHC-CDR3ofthescFvheavychainvariable 

domaincomprise:HC-CDR1:SEQIDNO: 'I HC-CDR2:SEQIDNO:PHC-CDR3:SEQIDNO:3,and 

whereinsaidCDRScomprisefrom0-2aminoacidmodificationsinatleastoneofsaidHC-CDR1, HC

CDR2,orHC-CDR3.  

109001Embodiment519comprisesamethodofanyoneofembodiments489-517whereinthescFvlight 

chainvariabledomaincomprisescomplementaritydeterminingregions(CDRs):LC-CDR1,LC-CDR2,and 

LC-CDR3whereintheLC-CDR1,theLC-CDR2,andtheLC-CDR3ofthescFvlightchainvariable 

domaincomprise:LC-CDR1:SEQIDNO:4LC-CDR2:SEQIDNO:5andLC-CDR3:SEQIDNO:6, 

andwhereintheCDRscomprisefrom0-2aminoacidmodificationsinatleastoneofsaidLC-CDR1,LC

CDR2,orLC-CDR3.  

109011Embodiment520comprisesamethodofanyoneofembodiments489-517whereintheFabheavy 

chainvariabledomaincomprisescomplementaritydeterminingregion(CDRs):HC-CDR1,HC-CDR2and 
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HC-CDR3whereintheHC-CDR1,theHC-CDR2andtheHC-CDR3oftheFabheavychainvariable 

domaincomprise:HC-CDRi:SEQIDNO:10HC-CDR2:SEQIDNO:11HC-CDR3:SEQIDNO:12, 

HC-CDR1* IDNO:24;HC-CDR2. SEQIDNO:25HC-CDR3:SEQIDNO:2&orHC-CDR1:SEQ 

IDNO:2THC-CDR2:SEQIDNO:2&HC-CDR3:SEQIDNO:29orHC-CDR1:SEQIDNO:30HC

CDR2:SEQIDNO:31HC-CDR3:SEQIDNO:3tandwhereinsaidCDRscomprisefrom0-2aminoacid 

modificationsinatleastoneofsaidHC-CDR1, HC-CDR2,orHC-CDR3.  

109021Embodiment521comprisesamethodofanyoneofembodiments489-518whereintheFablight 

chainvariabledomaincomprisescomplementaritydeterminingregions(CDRs):LC-CDR1,LC-CDR2,and 

LC-CDR3whereintheLC-CDR1,theLC-CDR2,andtheLC-CDR3oftheFablightchainvariabledomain 

comprise:LC-CDR1:SEQIDNO:13LC-CDR2:SEQIDNO:11andLC-CDR3:SEQIDNO:15LC

CDR1:SEQIDNO:33~LC-CDR2:SEQIDNO:31and , SEQIDNO:350LC-CDRi:SEQID 

NO:36,LC-CDR2SEQIDNO:3TandLC-CDR3:SEQIDNO:38;orLC-CDR1:SEQIDNO:39LC

CDR2:SEQIDNO:40andLC-CDR3:SEQIDNO:4kandwhereintheCDRScomprisefrom0-2amino 

acidmodificationsinatleastoneofsaidLC-CDRl, LC-CDR2,orLC-CDR3.  

109031Embodiment522comprisesamethodofanyoneofembodiments489-517whereinthescFvheavy 

chainvariabledomaincomprisesanaminoacidsequencethathasatleast800osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:7.  

109041Embodiment523comprisesamethodofanyoneofembodiments489-517whereinthescFvheavy 

chainvariabledomaincomprisesanaminoacidsequenceofatleast75consecutiveaminoacidresiduesof 

SEQIDNO:7 

109051Embodiment524comprisesamethodofanyoneofembodiments489-517whereinthescFvheavy 

chainvariabledomaincomprisesanaminoacidsequenceofatleast110consecutiveaminoacidresiduesof 

SEQIDNO:7.  

chainvariabledomaincomprisesanaminoacidsequenceofatleast110consecutiveaminoacidresiduesof 
0 

SEQIDNO:7andhasatleast80osequenceidentitytotheatleast110consecutiveaminoacidresiduesof 
SEQIDNO:7.  

109071Embodiment526comprisesamethodofanyoneofembodiments489-517whereinthescFvheavy 

chainvariabledomaincomprisesanaminoacidsequenceaccordingtoSEQIDNO:7.  

109081Embodiment527comprisesamethodofanyoneofembodiments489-518whereinthescFvlight 

chainvariabledomaincomprisesanaminoacidsequencethathasatleast800osequenceidentitytothe 

aminoacidsequenceaccordingtoSEQIDNO:8.  

109091Embodiment528comprisesamethodofanyoneofembodiments489-517whereinthescFvlight 

chainvariabledomaincomprisesanaminoacidsequenceofatleast75consecutiveaminoacidresiduesof 

SEQIDNO:8.  
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109101Embodiment529comprisesamethodofanyoneofembodiments489-517whereinthescFvlight 

chainvariabledomaincomprisesanaminoacidsequenceofatleast100consecutiveaminoacidresiduesof 

SEQIDNO:8.  

10911JEmbodiment530comprisesamethodofanyoneofembodiments489-517whereinthescFvlight 

chainvariabledomaincomprisesanaminoacidsequenceofatleast100consecutiveaminoacidresiduesof 
0 

SEQIDNO:8andhasatleast80osequenceidentitytotheatleast100consecutiveaminoacidresiduesof 
SEQIDNO:8.  

109121Embodiment531comprisesamethodofanyoneofembodiments489-517whereinthescFvlight 

chainvariabledomaincomprisesanaminoacidsequenceaccordingtoSEQIDNO:8.  

109131Embodiment532comprisesamethodofanyoneofembodiments489-517whereinthescFv 

comprisesanaminoacidsequencetathasatleast800osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:9.  

109141Embodiment533comprisesamethodofanyoneofembodiments489-517whereinthescFv 

comprisesanaminoacidsequenceofatleast175consecutiveaminoacidresiduesofSEQIDNO:9.  

109151Embodiment534comprisesamethodofanyoneofembodiments489-517whereinthescFv 

comprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO:9.  

109161Embodiment535comprisesamethodofanyoneofembodiments489-517whereinthescFv 

comprisesanaminoacidsequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO:9andhas 

atleast800osequenceidentitytotheatleast210consecutiveaminoacidresiduesofSEQIDNO:9.  

109171Embodiment536comprisesamethodofanyoneofembodiments489-517whereinthescFv 

comprisesanaminoacidsequenceaccordingtoSEQIDNO:9.  

109181Embodiment537comprisesamethodofanyoneofembodiments489-517whereintheFabheavy 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast800osequenceidentitytotheamino 

109191Embodiment538comprisesamethodofanyoneofembodiments489-517whereintheFabheavy 

chainpolypeptidecomprisesanaminoacidsequenceofatleast175consecutiveaminoacidresiduesofSEQ 

IDNO:17,43,45,or47.  

109201Embodiment539comprisesamethodofanyoneofembodiments489-517whereintheFabheavy 

chainpolypeptidecomprisesanaminoacidsequenceofatleast215consecutiveaminoacidresiduesofSEQ 

IDNO:17,43,45,or47.  

109211Embodiment540comprisesamethodofanyoneofembodiments489-517whereintheFabheavy 

chainpolypeptidecomprisesanaminoacidsequenceofatleast215consecutiveaminoacidresiduesofSEQ 

IDNO:17andhasatleast800osequenceidentitytotheatleast215consecutiveaminoacidresiduesofSEQ 

IDNO:17,43,45,or47.  

109221Embodiment541comprisesamethodofanyoneofembodiments489-517whereintheFabheavy 

chainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:17,43,45,or47.  
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109231Embodiment542comprisesamethodofanyoneofembodiments489-517whereintheFablight 

chainpolypeptidecomprisesanaminoacidsequencethathasatleast800osequenceidentitytotheamino 

acidsequenceaccordingtoSEQIDNO:16,42,44,or46.  

109241Embodiment543comprisesamethodofanyoneofembodiments489-517whereintheFablight 

chainpolypeptidecomprisesanaminoacidsequenceofatleast175consecutiveaminoacidresiduesofSEQ 

IDNO:16,42,44,or46.  

109251Embodiment544comprisesamethodofanyoneofembodiments489-517whereintheFablight 

chainpolypeptidecomprisesanaminoacidsequenceofatleast200consecutiveaminoacidresiduesofSEQ 

IDNO:16,42,44,or46.  

109261Embodiment545comprisesamethodofanyoneofembodiments489-517whereintheFablight 

chainpolypeptidecomprisesanaminoacidsequenceofatleast200consecutiveaminoacidresiduesofSEQ 

IDNO:16andhasatleast800sequenceidentitytotheatleast200consecutiveaminoacidresiduesofSEQ 

IDNO:16,42,44,or46.  

109271Embodiment546comprisesamethodofanyoneofembodiments489-517whereintheFablight 

chainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:16,42,44,or46.  

109281Embodiment547comprisesamethodofanyoneofembodiments489-517whereinthelinker 

connectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainand 

whereintheFablightchainpolypeptidecomprisesanaminoacidsequencethathasatleast800osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:20,andanaminoacidsequenceoftheFab 

heavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequencethathasatleast800osequenceidentitytotheaminoacidsequence 

accordingtoSEQIDNO:21.  

109291Embodiment548comprisesamethodofanyoneofembodiments489-517whereinthelinker 

whereintheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast200consecutiveamino 

acidresiduesofSEQIDNO:20,andanaminoacidsequenceoftheFabheavychainpolypeptidethatis 

connectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofat 

least450consecutiveaminoacidresiduesofSEQIDNO:21.  

109301Embodiment549comprisesamethodofanyoneofembodiments489-517whereinthelinker 

connectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainand 

whereintheFablightchainpolypeptidecomprisesanaminoacidsequenceofatleast200consecutiveamino 

acidresiduesofSEQIDNO:20andhasatleast800osequenceidentitytotheatleast200consecutiveamino 

acidresiduesofSEQIDNO:20andanaminoacidsequenceoftheFabheavychainpolypeptidethatis 

connectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofat 

least450consecutiveaminoacidresiduesofSEQIDNO:21andhasatleast800osequenceidentitytotheat 

least450consecutiveaminoacidresiduesofSEQIDNO:21.  
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109311Embodiment550comprisesamethodofanyoneofembodiments489-517whereinthelinker 

connectstheFabheavychainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainand 

whereintheFablightchainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:20 

andanaminoacidsequenceoftheFabheavychainpolypeptidethatisconnectedtotheC-terminusofthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencetoSEQIDNO:21.  

109321Embodiment551comprisesamethodofanyoneofembodiments489-517whereinthelinker 

connectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainand 

whereintheFabheavychainpolypeptidecomprisesanaminoacidsequencethathasatleast800osequence 

identitytotheaminoacidsequenceaccordingtoSEQIDNO:23,andanaminoacidsequenceoftheFab 

lightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprises 

anaminoacidsequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQ 

IDNO:22.  

109331Embodiment552comprisesamethodofanyoneofembodiments489-517whereinthelinker 

connectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainand 

whereintheFabheavychainpolypeptidecomprisesanaminoacidsequenceofatleast200consecutive 

aminoacidresiduesofSEQIDNO:23andanaminoacidsequenceoftheFablightchainpolypeptidethat 

isconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceof 

atleast450consecutiveaminoacidresiduesofSEQIDNO:22.  

109341Embodiment553comprisesamethodofanyoneofembodiments489-517whereinthelinker 

connectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainand 

whereintheFabheavychainpolypeptidecomprisesanaminoacidsequenceofatleast200consecutive 

aminoacidresiduesofSEQIDNO:23andhasatleast800osequenceidentitytotheatleast200consecutive 

aminoacidresiduesofSEQIDNO:23andanaminoacidsequenceoftheFablightchainpolypeptidethatis 

least450consecutiveaminoacidresiduesofSEQIDNO:22andhasatleast800osequenceidentitytotheat 

least450consecutiveaminoacidresiduesofSEQIDNO:22.  

109351Embodiment554comprisesamethodofanyoneofembodiments489-517whereinthelinker 

connectstheFablightchainpolypeptidetotheC-terminusofthescFvlightchainvariabledomainand 

whereintheFabheavychainpolypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:23, 

andanaminoacidsequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusofthe 

scFvlightchainvariabledomaincomprisesanaminoacidsequencetoSEQIDNO:22.  

109361Embodiment555comprisesamethodofanyoneofembodiments489-554whereinthe 

multispecificantibodiesofFormulaIaFormulaIbFormulaIcfurthercompriseahalf-lifeextending 

molecule(H 1).  

109371Embodiment556comprisesamethodofembodiment555,whereinH 1 isconnectedtoP 1 .  

109381Embodiment557comprisesamethodofembodiment555,whereinH 1 isconnectedtoP 2 .  

167 

connectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofat



WO2022/094299 PCT/IJS20211057384 

109391Embodiment558comprisesamethodofanyoneofembodiments555-557whereinH 1 doesnot 

blockAbindingtoCD28.  

109401Embodiment559comprisesamethodofanyoneofembodiments555-558whereinH 1 doesnot 

blockBbindingtoPD-L1.  

109411Embodiment560comprisesamethodofanyoneofembodiments555-559,H 1 comprisesalinking 

moiety(L5 )thatconnectsH 1 toP1 orH1 toP2 .  

109421Embodiment561comprisesamethodofanyoneofembodiments555-560whereinthehalf-life 

extendingmolecule(H 1 )doesnothavebindingaffinitytoPD-L1.  

109431Embodiment562comprisesamethodofanyoneofembodiments555-5561, whereinthehalf-life 

extendingmolecule(H 1 )doesnothavebindingaffinitytoCD28.  

109441Embodiment563comprisesamethodofanyoneofembodiments555-562whereinthehalf-life 

extendingmolecule(H 1 )doesnotshieldthemultispecificantibodyfromCD28.  

109451Embodiment564comprisesamethodofanyoneofembodiments555-563whereinH 1 comprisesa 

sequenceaccordingtoSEQIDNOs:54-57.  

109461Embodiment565comprisesamethodofanyoneofembodiments555-564whereinH 1 comprises 

anaminoacidsequencethathasrepetitivesequencemotifs.  

109471Embodiment566comprisesamethodofanyoneofembodiments555-565whereinH 1 comprises 

anaminoacidsequencethathashighlyorderedsecondarystructure.  

109481Embodiment567comprisesamethodofanyoneofembodiments555-566whereinH 1 comprisesa 

polymer.  

109491Embodiment568comprisesamethodofembodiment567,whereinthepolymerispolyethylene 

glycol(PEG).  

109501Embodiment569comprisesamethodofanyoneofembodiments555-566whereinH 1 comprises 

109511Embodiment570comprisesamethodofanyoneofembodiments555-566whereinH 1 comprises 

anFcdomain.  

109521Embodiment571comprisesamethodofembodiment569,whereinthealbuminisserumalbumin.  

109531Embodiment572comprisesamethodofembodiment571, whereinthealbuminishumanserum 

albumin.  

109541Embodiment573comprisesamethodofanyoneofembodiments555-566whereinH 1 comprisesa 

polypeptidealigandorasmallmolecule.  

109551Embodiment574comprisesamethodofembodiment573,whereinthepolypeptidetheligandor 

thesmallmoleculebindsserumproteinorafragmentthereofacirculatingimmunoglobulinorafragment 

thereoforCD35/CR1.  

109561Embodiment575comprisesamethodofembodiment574,whereintheserumproteincomprisesa 

thyroxine-bindingproteinatransthyretina1-acidglycoproteinatransferrintransferrinreceptorora 

transferrin-bindingportionthereofafibrinogenoranalbumin.  
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109571Embodiment576comprisesamethodofembodiment574,whereinthecirculatingimmunoglobulin 

moleculecomprisesIgGl,1g02,1g03,1g04,slgA,1gMorIgD.  

109581Embodiment577comprisesamethodofembodiment574,whereintheserumproteinisalbumin.  

109591Embodiment578comprisesamethodofembodiment573,whereinthepolypeptideisanantibody.  

109601Embodiment579comprisesamethodofembodiment578,whereintheantibodycomprisesasingle 

domainantibodyasinglechainvariablefragmentoraFab.  

109611Embodiment580comprisesamethodofembodiment579,whereinthesingledomainantibody 

comprisesasingledomainantibodythatbindstoalbumin.  

109621Embodiment581comprisesamethodofembodiment579,whereinthesingledomainantibodyisa 

humanorhumanizedantibody.  

109631Embodiment582comprisesamethodofembodiment579,whereinthesingledomainantibodyis 

selectedfromthegroupconsistingof645gHlgLl,645dsgH5gL4,23-13-AG1-scO2,AlOm3orafragment 

thereofDOM7r-31,DOM7h-11-15,Alb-1,Alb-8,Alb-23,100,iGEandSA21.  

109641Embodiment583comprisesamethodofembodiment579,whereinthesingledomainantibody 

comprisescomplementaritydeterminingregions(CDRs):HC-CDR1,HC-CDR2,andHC-CDR3wherein 

theHC-CDR1,theHC-CDR2,andtheHC-CDR3ofthesingledomainantibodycomprise:HC-CDR1:SEQ 

IDNO:54HC-CDR2:SEQIDNO:55,andHC-CDR3:SEQIDNO:56andwhereintheCDRscomprise 

from0-2aminoacidmodificationsinatleastoneoftheHC-CDR1, HC-CDR2,orHC-CDR3.  

109651Embodiment584comprisesamethodofanyoneofembodiments555-566whereinH 1 comprises 

anaminoacidsequenceaccordingtoSEQIDNO:57.  

109661Embodiment585comprisesamethodofanyoneofembodiments555-566whereinH 1 comprisesan 

aminoacidsequencethathasatleast800osequenceidentitytoSEQIDNO:57.  

109671Embodiment586comprisesamethodofanyoneofembodiments555-566whereinH 1 comprises 

109681Embodiment587comprisesamethodofanyoneofembodiments555-566whereinH 1 comprises 

anaminoacidsequencethathasatleast900osequenceidentitytoSEQIDNO:57.  

109691Embodiment588comprisesamethodofanyoneofembodiments555-566whereinH 1 comprises 

anaminoacidsequencethathasatleast950osequenceidentitytoSEQIDNO:57.  

109701Embodiment589comprisesamethodofanyoneofembodiments555-566whereinH 1 comprisesan 

aminoacidsequencethathasatleast990osequenceidentitytoSEQIDNO:57.  

109711Embodiment590comprisesamethodofanyoneofembodiments555-566whereinH 1 comprisea 

modifiedaminoacidornon-naturalaminoacidoramodifiednon-naturalaminoacidoracombination 

thereof 

109721Embodiment591comprisesamethodofembodiment590,whereinthemodifiedaminoacidora 

modifiednon-naturalaminoacidcomprisesapost-translationalmodification.  

109731Embodiment592comprisesamethodofanyoneofembodiments555-591whereinH 1 comprisesa 

linkingmoiety(L5)thatconnectsH 1 toP1 orP2 .  

169 

anaminoacidsequencethathasatleast850osequenceidentitytoSEQIDNO:57.



WO2022/094299 PCT/IJS20211057384 

109741Embodiment593comprisesamethodofembodiment592,whereinL 5 isapeptidesequencehaving 

atleast5tonomorethan50aminoacids.  

109751Embodiment594comprisesamethodofembodiment592,whereinL 5 isapeptidesequencehaving 

atleast10tonomorethan30aminoacids.  

109761Embodiment595comprisesamethodofembodiment592,whereinL 5 isapeptidesequencehaving 

atleast10aminoacids.  

109771Embodiment596comprisesamethodofembodiment592,whereinL 5 isapeptidesequencehaving 

atleast18aminoacids.  

109781Embodiment597comprisesamethodofembodiment592,whereinL 5 isapeptidesequencehaving 

atleast26aminoacids.  

109791Embodiment598comprisesamethodofembodiment592,whereinL 5 hasaformulaselectedfrom 

thegroupconsistingof(0 2 S)1 1 ,(OS)1 1 ,(GSGGS)1 1 (SEQIDNO:58),(GGGS)~(SEQIDNO:59),(GGGGS)~ 

(SEQIDNO:60),and(GSSGGS)II(SEQIDNO:61),whereinnisanintegerofatleast1.  

109801Embodiment599comprisesamethodofanyoneofembodiments489-598whereinL 1 orL2 isa 

peptidesequencehavingatleast5tonomorethan50aminoacids.  

109811Embodiment600comprisesamethodofanyoneofembodiments489-598whereinL 1 orL2 isa 

peptidesequencehavingatleast10tonomorethan30aminoacids.  

109821Embodiment601comprisesamethodofanyoneofembodiments489-598whereinL 1 orL2 isa 

peptidesequencehavingatleast10aminoacids.  

109831Embodiment602comprisesamethodofanyoneofembodiments489-598whereinL 1 orL2 isa 

peptidesequencehavingatleast18aminoacids.  

109841Embodiment603comprisesamethodofanyoneofembodiments489-598whereinL 1 orL2 isa 

peptidesequencehavingatleast26aminoacids.  

formulacomprising(02S)n(SEQIDNO:233),whereinnisanintegerfrom1to3.  

109861Embodiment605comprisesamethodofanyoneofembodiments489-598whereinL 1 orL2 hasa 

formulacomprising(G 2 S)nwhereinnisanintegerofatleast1.  

109871Embodiment606comprisesamethodofanyoneofembodiments489-598whereinL 1 orL2 hasa 

formulaselectedfromthegroupconsistingof(025)11,(GS)~,(GSGGS)~(SEQIDNO:58),(GGGS)~(SEQ 

IDNO:59),(GGGGS)~(SEQIDNO:60),and(GSSGGS)~(SEQIDNO:61),whereinnisanintegerofat 

least.  

109881Embodiment607comprisesamethodofanyoneofembodiments489-606whereinthetumor 

specificproteaseisselectedfromthegroupconsistingofmetalloproteaseserineproteasecysteineprotease, 

threonineproteaseandasparticprotease.  

109891Embodiment608comprisesamethodofanyoneofembodiments489-606whereinL 1 orL2 

comprisesaurokinasecleavableaminoacidsequenceamatriptasecleavableaminoacidsequencea 

legumaincleavableaminoacidsequenceoramatrixmetalloproteasecleavableaminoacidsequence.  
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109901Embodiment609comprisesamethodofanyoneofembodiments489-606whereinL 1 orL2 

comprisesasequenceaccordingtoSEQIDNOs:18-19,62-88.  

109911Embodiment610comprisesamethodofanyoneofembodiments489-609whereinL 1 isboundto 

N-terminusofA.  

109921Embodiment611comprisesamethodofanyoneofembodiments489-609whereinL 1 isboundto 

C-terminusofA.  

109931Embodiment612comprisesamethodofanyoneofembodiments489-609whereinL 2 isboundto 

N-terminusofB.  

109941Embodiment613comprisesamethodofanyoneofembodiments489-609whereinL 2 isboundto 

C-terminusofB.  

109951Embodiment614comprisesamethodofanyoneofembodiments489-613whereinP 1 becomes 

unboundfromAwhenLiiscleavedbythetumorspecificproteasetherebyexposingAtoCD28.  

109961Embodiment615comprisesamethodofanyoneofembodiments489-614whereinP2becomes 

unboundfromBwhenL2iscleavedbythetumorspecificproteasetherebyexposingBtoPD-L1.  

109971Embodiment616comprisesamethodofanyoneofembodiments489-615whereinL 1 orL2 , 

compriseamodifiedaminoacidornon-naturalaminoacidoramodifiednon-naturalaminoacidora 

combinationthereof 

109981Embodiment617comprisesamethodofembodiment616,whereinthemodifiedaminoacidora 

modifiednon-naturalaminoacidcomprisesapost-translationalmodification.  

109991Embodiment618comprisesamethodofanyoneofembodiments489-617whereinP 1 impairs 

bindingofAtoCD28.  

110001Embodiment619comprisesamethodofanyoneofembodiments489-618whereinP 1 isboundto 

AthroughionicinteractionselectrostaticinteractionshydrophobicinteractionsPi-stackinginteractions 

110011Embodiment620comprisesamethodofanyoneofembodiments489-619whereinP 1 isboundtoA 

atornearanantigenbindingsite.  

110021Embodiment621comprisesamethodofanyoneofembodiments489-620whereinP 1 becomes 

unboundfromAwhenLiiscleavedbythetumorspecificproteasetherebyexposingAtoCD28.  

110031Embodiment622comprisesamethodofanyoneofembodiments489-621whereinP 1 haslessthan 

750 sequenceidentitytoCD28.  

110041Embodiment623comprisesamethodofanyoneofembodiments489-622whereinP 1 haslessthan 

8000sequenceidentitytoCD28.  

110051Embodiment624comprisesamethodofanyoneofembodiments489-623whereinP 1 haslessthan 

8500sequenceidentitytoCD28.  

110061Embodiment625comprisesamethodofanyoneofembodiments489-624whereinP 1 haslessthan 

900osequenceidentitytoCD28.  
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110071Embodiment626comprisesamethodofanyoneofembodiments489-625whereinP 1 haslessthan 
95O~sequenceidentitytoCD28.  

110081Embodiment627comprisesamethodofanyoneofembodiments489-626whereinP 1 comprisesa 

denovoaminoacidsequencethatshareslessthan100osequenceidentitytoCD2S.  

110091Embodiment628comprisesamethodofanyoneofembodiments489-627whereinP 2 impairs 

bindingofBtoPD-Li.  

110101Embodiment629comprisesamethodofanyoneofembodiments489-628whereinP 2 isboundtoB 

throughionicinteractionselectrostaticinteractionshydrophobicinteractionsPi-stackinginteractionsand 

H-bondinginteractionsoracombinationthereof 

11011JEmbodiment630comprisesamethodofanyoneofembodiments489-629whereinP 2 isboundto 

Batornearanantigenbindingsite.  

110121Embodiment631comprisesamethodofanyoneofembodiments489-630whereinP 2 becomes 

unboundfromBwhenL2iscleavedbythetumorspecificproteasetherebyexposingBtothePD-L1.  

110131Embodiment632comprisesamethodofanyoneofembodiments489-631whereinP 2 haslessthan 

7000sequenceidentitytothePD-L1 

110141Embodiment633comprisesamethodofanyoneofembodiments489-632whereinP 2 haslessthan 

7500sequenceidentitytothePD-L1 

110151Embodiment634comprisesamethodofanyoneofembodiments489-633whereinP 2 haslessthan 

800osequenceidentitytothePD-Li.  

110161Embodiment635comprisesamethodofanyoneofembodiments489-634whereinP 2 haslessthan 

8500sequenceidentitytothePD-Li 

110171Embodiment636comprisesamethodofanyoneofembodiments489-635whereinP 2 haslessthan 

9000sequenceidentitytothePD-L1 

950~sequenceidentitytothePD-L1.  

110191Embodiment638comprisesamethodofanyoneofembodiments489-637whereinP 2 comprisesa 

denovoaminoacidsequencethatshareslessthan100osequenceidentitytothePD-L1.  

110201Embodiment639comprisesamethodofanyoneofembodiments489-638whereinP 1 orP2 

comprisesapeptidesequenceofatleast5aminoacidsinlength.  

110211Embodiment640comprisesamethodofanyoneofembodiments489-639whereinP 1 orP2 

comprisesapeptidesequenceofatleast6aminoacidsinlength.  

110221Embodiment641comprisesamethodofanyoneofembodiments489-640whereinP 1 orP2 

comprisesapeptidesequenceofatleast10aminoacidsinlength.  

110231Embodiment642comprisesamethodofanyoneofembodiments489-641whereinP 1 orP2 

comprisesapeptidesequenceofatleast10aminoacidsinlengthandnomorethan20aminoacidsinlength.  

110241Embodiment643comprisesamethodofanyoneofembodiments489-642whereinP 1 orP2 

comprisesapeptidesequenceofatleast16aminoacidsinlength.  
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110251Embodiment644comprisesamethodofanyoneofembodiments489-641whereinP 1 orP2 

comprisesapeptidesequenceofnomorethan40aminoacidsinlength.  

110261Embodiment645comprisesamethodofanyoneofembodiments489-644whereinP 1 orP2 

comprisesatleasttwocysteineaminoacidresidues.  

110271Embodiment646comprisesamethodofanyoneofembodiments489-644whereinP 1 orP2 

comprisesacyclicpeptideoralinearpeptide.  

110281Embodiment647comprisesamethodofanyoneofembodiments489-644whereinP 1 orP2 

comprisesacyclicpeptide.  

110291Embodiment648comprisesamethodofanyoneofembodiments489-644whereinP 1 orP2 

comprisesalinearpeptide.  

110301Embodiment649comprisesamethodofanyoneofembodiments489-644whereinP 1 orP2 

compriseamodifiedaminoacidornon-naturalaminoacidoramodifiednon-naturalaminoacidora 

combinationthereof 

110311Embodiment650comprisesamethodofanyoneofembodiments489-644whereinP 1 orP2 does 

notcomprisealbuminoranalbuminfragment.  

110321Embodiment651comprisesamethodofanyoneofembodiments489-644whereinP 1 orP2 does 

notcompriseanalbuminbindingdomain.  

EXAMPLES 

Example1.ImmuneCellActivationAssays 

110331ThisExampleassessesPDL1xCD28multispecificantibodyAb-1ininvitroimmunecellactivation 

seeninFigs.lA-lB.  

110341Immunecellactivationwasmeasuredviacytokinereleaseandimmunecellproliferationafterco

cultureoftargetcoatedbeadsandPBMCs.BrieflyM280magneticstreptavidinbeadsweretreatedwith 

solublebiotinylated 4 M280beadswerewashedandseededina96wellplateat200,000beadsper 

well.Compoundswerethentitratedassingleagentsandaddedtothewellsfollowedby100,000PBMCs.  

HumanTcellactivatorCD3/CD28beads(Invitrogen)wereusedasapositivecontrolintheabsenceof 

compound.WellslackingM280targetcoatedbeadswereusedasnegativecontrols.After48hoursofco

culturecytokinesweremeasuredinthesupematantusingCytometricBeadArray(CBA)Human 

Th1/Th2/Thl7CytokineKitfromBDBiosciences.Theconcentrationofcytokineswascalculatedusinga 

standardcurvepermanufacturersinstructions.Co-cultureofPBMCsM280targetcoatedbeadsand 

compoundscontinuedforatotalof8dayswheremediumandcompoundswerereplacedonday4.Ondays 

1,4,and8magneticbeadswereremovedusingamagnetcellsharvestedandstainedusingLIVE/DEAD, 

anti-CD3,anti-CD4,andanti-CD8fluorescentmarkers.ThetotalamountoflivecellsliveCD3+cellslive 
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CD4+cellsorliveCD8+cellsweremeasuredviaflowcytometryandplottedversuslogarithmiccompound 

concentration.ProliferationwasdeterminedbytheincreaseinlivecellsandassociatedTcclipopulations.  

AnexemplaryschemaofiheassayisseeninFig.2.  

110351CytokinereleasewasmeasuredfromPBMCsculturedwithsingleagentPDL1xCD2Smultispecific 

antibody 0 Fig.3AshowsdataforJFNy.Fig.3BshowsdataforTNFa.Fig.3CshowsdataforJL-2.  

ThedatashowsAb-idocsnottriggcrnon-spccificIFNyTNFaandIL-2rclcascfromPBMC'sandthatAb

1requiresimmunecellstorecognizeanantigentotriggeractivation.  

110361Figs.4A-4Dshowdataforthenumberofliveimmunecells(Fig.4A),CD3+cells(Fig.4B),CD4+ 

cells(Fig.4C),andCD8+cells(Fig.4D)overtimeinresponsctoPBMCco-culturcdwithPDL1target 

coatedbeadsandAb-1. ThedatashowsthatAb-idoesnottriggernon-specificimmunecellproliferation 

andthatAb-1requiresimmunecellstorecognizeanantigentotriggerproliferation.  

Example2.KineticBindingAssaysAgainstHumanPD-Li 

110371ThisExampleassessesbindingofAb-1andanti-PD-LiFab1tohumanPD-Liinaninvitroassay.  

110381KineticbindingofAb-1andanti-PD-LiFab1tobiotinylatedhumanPDL1wasevaluatedbybio

layerinterferometryusinganOctetRED96instrument.Brieflybiosensorswereloadedwithantigenand 

baselinedinbuffer.Polypeptidemoleculesweretitratedinsolutionat5OnM,25nM,12.5nMand6.25nM 

thenassociatedontothcantigenloadedsensors.Afterashortassociationperiodscnsorswcrctransferred 

intobufferandthedissociationofboundpolypeptidemoleculeswasmeasured.Thetimingandstepsofthe 

expenmentareshownintheaccompanyingtableAssociationanddissociationsignalswererecordedinreal 

timeandanalyzedusinga1:1bindingmodelwithintheinstrumentsoftware.Analysisusinga1:1binding 

modelenabledthecalculationoftheonandoffrateconstantsaswellasaffinityKD.Offrateconstants 

wereconvertedtohalf-lifeasshowninFigs.5Aand5B.  

Table15.TimingandStepsofAssay 

Baseline:Octetbuffer 6Osec 

Load: 
300sec 

lOnMHumanPDL1-biotin 

BiocytinquenchC100uMJ 300sec 

Baseline:Octetbuffer 300sec 

Association:Octetbuffer 

5OnMAb-1 

25nMAb-1 

12.5nMAb-1 300sec 

6.25nMAb-1 

5OnManti-PD-LiFab1 

2SnManti-PD-LiFab1 
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12.5nManti-PD-LiFab1 

6.25nManti-PD-LiFab1 

Dissociation:OctetBuffer 900sec 

Example3.KineticBindingAssaysAgainstHumanCD28 

110391ThisExampleassessesbindingofAb-1andAb-2tohumanPD-Liinaninvitroassay.  

110401KineticbindingofAb-1andAb-2tobiotinylatedhumanCD28wasevaluatedbybio-layer 

interferometryusinganOctetRED96instrument.Brieflybiosensorswereloadedwithantigenand 

baselinedinbuffer.Polypeptidemoleculesweretitratedinsolutionat5OnMthenassociatedontotheantigen 

loadedsensors.Afterashortassociation 9 

penodsensorsweretransferredintobufferandthedissociationof 
boundpolypeptidemoleculeswasmeasured.Thetimingandstepsoftheexperimentareshowninthe 

accompanyingtable.Associationanddissociationsignalswererecordedinrealtimeandanalyzedusinga 

1:1bindingmodelwithintheinstrument 9 Analysisusinga1:1bindingmodelenabledthe 

calculationoftheonandoffrateconstantsaswellasaffinity, 9 Offrateconstantswereconvertedtohalf

lifeshowninFigs.6Aand6B.  

Table16.TimingandStepsofAssay 

Baseline:Octetbuffer 6Osec 

Load: 
300sec 

lOnMHumanCD28-Biotin 

BiocytinquenchC100uMJ 300sec 

Baseline.Octetbuffer 

0 300sec 

Associationinoctetbuffer 

SOnMAb-2 300sec 

5OnMAb-1 

Dissociation:OctetBuffer 900sec 
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Example4.KineticBindingAssaysAgainstHumanandCynomolgusMonkeyPD-Li 

110411ThisExampleassessesbindingofAb-1tohumanPD-LiFeandcynomolgusmonkeyPD-LiFein 

aninvitroassay.  

110421KineticbindingofAb-itohumanPD-LiFeandcynomolgusmonkeyPD-LiFewasevaluatedby 

bio-layerinterferometryusinganOctetRFD96instrument.Brieflybiosensorswereloadedwithantigenand 

baselinedinbuffer.Polypeptidemoleculesweretitratedinsolutionat5OnMthenassociatedontotheantigen 

loadedsensors.Afterashortassociation 9 

penodsensorsweretransferredintobufferandthedissociationof 
boundpolypeptidemoleculeswasmeasured.Thetimingandstepsoftheexperimentareshowninthe 

accompanyingtable.Associationanddissociationsignalswererecordedinrealtimeandanalyzedusinga 

1:1bindingmodelwithintheinstrument 9 Analysisusinga1:1bindingmodelenabledthe 

calculationoftheonandoffrateconstantsaswellasaffinity, 9 Offrateconstantswereconvertedtohalf

lifeshowninFigs.7Aand7B.  

Table17.TimingandStepsofAssay 

Step Time 

Baseline:Octetbuffer 6Osec 

Load: 

* lSnMhumanPDL1-Fc 300sec 

l5nMcynoPDL1-Fc 

Baseline:Octetbuffer 300sec 

Associationinoctetbuffer 

5OnMAb-1 

12.5nMAb-1 

6.25nMAb-1 

Dissociation:OctetBuffer 900sec 

Example5.ELISABindingAssaysofPolypeptideComplexMoleculestohumanPD-LiCD28and 

EGFR 

110431ThepolypeptidecomplexmoleculeswereevaluatedfortheirabilitytobindhumanPDL1orCD28 

inastandardenzymelinkedimmunosorbentassay(ELISA)format.Brieflybiotinylatedantigenwas 

capturedonneutravidincoatedplates.Polypeptidecomplexmoleculesdilutedinbufferweretenaddedto 

theantigencoatedplates.Boundpolypeptidecomplexwasdetectedusingastandardhorseradishperoxidase 

0 

conjugatesecondaryantibody.Theconcentrationofpolypeptidecomplexrequiredtoachieve50omaximal 
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signal(EC5O)wascalculatedusingGraplipadPrismsoftware.Fig.8AillustratesbindingofAb-1,Ab-2 

Ab-3,Ab-4,Ab-5,andAb-6toPD-LiandissummarizedinTable18.Fig.8BillustratesbindingofAb-1, 

Ab-2,Ab-3,Ab-4,Ab-5,andAb-6toCD28andissummarizedinTable19.  

Table18.SummaryofbindingofAb-1,Ab-2,Ab-3,Ab-4,Ab-5,andAb-6toPD-Li 

PD-Li 
Ab-1 Ab-2 Ab-3 Ab-4 Ab-5 Ab-6 

ELISA 

EC5O 
0.30 1.02 0.22 1.03 0.11 0.28 

nM 

Table19.SummaryofbindingofAb-1,Ab-2,Ab-3,Ab-4,Ab-5,andAb-6toCD28 

CD28 
Ab-1 Ab-2 Ab-3 Ab-4 Ab-5 Ab-6 

ELISA 

EC5O 
1.27 1.44 0.92 3.64 0.91 1.89 

nM 

Example6.1cellActivationAssaysofAb-1inCombinationwithananti-TROP2xCD3Icell 

engager(ICE-i) 

1i0441Immunecellactivationwasmeasuredviacytokinereleaseandimmunecellproliferationafterco
cultureofnon-immunogenictargetcoatedbeadsandPBMCs.BrieflyM280magneticstreptavidinbeads 

weretreatedwithsolublebiotinylatedPDL1andsolublebiotinylatedTROP2.M280beadswerewashedand 

seededina96wellplateat200,000beadsperwell.Compoundswerethentitratedassingleagentsandin 

(Invitrogen)wereusedasapositivecontrolintheabsenceofcompound.WellslackingM280targetcoated 

beadswereusedasnegativecontrols.After48hoursofco-culturecytokinesweremeasuredinthe 

supematantusingCytometricBeadArray(CBA)HumanTh1/Th2/Th17CytokineKitfromBDBiosciences.  

Theconcentrationofcytokineswascalculatedusingastandardcurvepermanufacturer'sinstructions.Co

cultureofPBMCsM280targetcoatedbeadsandcompoundscontinuedforatotalof8dayswheremedium 

andcompoundswerereplacedonday4.Ondays1,4,and8magneticbeadswereremovedusingamagnet, 

cellsharvestedandstainedusingLIVE/DEADanti-CD3,anti-CD4,andanti-CD8fluorescentmarkers.The 

totalamountoflivecellsliveCD3+cellsliveCD4+cellsorliveCD8+cellsweremeasuredviaflow 

cytometryandplottedversuslogarithmiccompoundconcentration.Proliferationwasdeterminedbythe 

increaseinlivecellsandassociatedTcellpopulations.Figs.9B-9DillustratethatPBMCactivation 

measuredbycytokinereleaserequirebothAb-1andTCE-1,ananti-TROP2xCD3Tcellengager.Figs.9E 

- 9Hillustrateimmunecellproliferationafterco-cultureoftargetcoatedbeadsandPBMCsand 

administrationofAb-1andthecombinationofAb-1andTCE-1, ananti-TROP2xCD3Tcellengager.  

Figs.9B-9DillustratethatimmunecellproliferationfromPBMCsactivationmeasuredbyflowcytometry 
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againstnon-immunogenicbeadscoatedwithTAAandPDL1requiresbothAb-1andTCE-1,ananti-TROP2 

xCD3Tcellengager.ThesequencesofTCE-1isprovidedinTable20.  

Table20.AminoacidsequencesofTCE-1 

ConstructDescription AminoAcidSequence SEQID 

(iNtoQ NO: 

TCE-1LC DIQLTQSPSSLSASVGDRVSITC 118 
KASQDVSIAVAWYQQKPGKA 
PKLLIYSASYRYTGVPDRFSOS 
GSGTDFTLTISSLQPEDFAVYY 

TROP2FabLC COOHYTTPLTFGAGTKVEIKR 
TVAAPSVFIFPPSDEQLKSOTA 
SVVCLLNNFYPREAKVQWKV 
DNALQSGNSQESVTEQDSKDS 
TYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGE 

________________________________ C __________ 
TCE-1HC QTVVTQEPSLTVSPGGTVTLT 128 

CR5STGAVTTSNYANWV 
_________ QQK 

POQAPROLIOGTNKRAPGTPA 
5P34.194scFv(VH- linker1- VL)+ RFSGSLLGGKAALTLSGVQPE 
Linker2+TROP2FabHC DEAEYYCALWYSNLWVFGG 

GTKLTVLGGGGS00005000 
0SEVQLVES000LVQP00SLK 
LSCAASGFTFNTYA 

________MNWVRQ 
AP0K0LEWVARIRSKYNNYA 
TYYADSVKDRFTJSRDDSKNT 
AYLQ __ 

HGNFGNSYVSWFAYW0Q0T 
LVTVSS0000SQVQLQQS0SE 
LKKP0ASVKVSCKASGYTFT 
NYGMNWVKQAPGQGLKWM 
OWINTYTGEPTYTDDFK0RF 

TAVYFCARGGFGSSYWYFDV 
WGQGSLVTVSSASTKGPSVFP 
LAPSSKSTSGGTAALGCLVKD 
YFPEPVTVSWNSOALTS0VHT 
FPAVLQSS0LYSLSSVVTVPSS 
SL0TQTYJCNVNHKPSNTKVD 

__________________________KKVEPKSC ________ 

Example7.1cellActivationAssaysofAb-1throughAb-8inCombinationwithananti-TROP2x 

CD3Icellengager(TCE-3~ 

110451Immunecellactivationwasmeasuredviacytokinereleaseandimmunecellproliferationafterco
cultureoftargetcoatedbeadsandPBMCs.BrieflyM280magneticstreptavidinbeadsweretreatedwith 

solublebiotinylatedPDL1andsolublebiotinylatedTROP2.M280beadswerewashedandseededina96 

wellplateat200,000beadsperwell.Compoundswerethentitratedassingleagentsandincombinationthen 

addedtothewellsfollowedby100,000PBMCs.HumanTcellactivatorCD3/CD28beads(Invitrogen)were 

usedasapositivecontrolintheabsenceofcompound.WellslackingM280targetcoatedbeadswereusedas 
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negativecontrols.After48hoursofco-culturecytokinesweremeasuredinthesupematantusingCytometnc 

BeadArray(CBA)HumanTh1/Th2/Th17CytokineKitfromBDBiosciencesTheconcentrationof 

cytokineswascalculatedusingastandardcurvepermanufacturer'sinstructions.Co-cultureofPBMCs, 

M280targetcoatedbeadsandcompoundscontinuedforatotalof8dayswheremediumandcompounds 

werereplacedonday4.Ondays1,4,and8,magneticbeadswereremovedusingamagnetcellsharvested 

andstainedusingLIVE/DEADanti-CD3anti-CD4andanti-CD8fluorescentmarkers.Thetotalamountof 

livecellsliveCD3+cellsliveCD4+cellsorliveCD8+cellsweremeasuredviaflowcytometryand 

plottedversuslogarithmiccompoundconcentration.Proliferationwasdeterminedbytheincreaseinlive 

cellsandassociatedTcellpopulations.  

Figs.91- 9KillustratepolypeptidecomplexesofdifferentorientationharboringdifferentPD-L1 

bindingdomains(Ab-1throughAb-8)areabletoactivatePBMCsasmeasuredbycytokinerelease 

incombinationwithaTcellengager(TCE-3)against S 

non-immunogenicbeadscoatedwithTAA 
andPD-L1. ThesequencesofTCE-3isprovidedinTable21. Fig.9Lillustratesthatpolypeptidecomplex 

mediatedactivationofPBMCsisdependentonPD-L1surfacedensityandthecombinationwithaTcell 

engager.Figs.9M-9SillustratepolypeptidecomplexmediatedactivationofPBMCsisdependentonPD-Li 

surfacedensityandthecombinationwithaTcellengager.  

Table21.AminoacidsequencesofTCE-3 

ConstructDescription AminoAcidSequence SEQID 

(iNtoC) NO: 

TCE-3HC QVQLQQSGSELKKPGASVKVS 129 
CKASGYTFTNYGMNWVKQAP 

GQGLKWMGWINTYTGEPTYT 
DDFKGRFAFSLDTSVSTAYLQJ 

TROP2FabHC SSLKADDTAVYFCARGGFGSS 

KGPSVFPLAPSSKSTSGGTAAL 
GCLVKDYFPEPVTVSWNSOAL 
TSGVHTFPAVLQSSGLYSLSSV 
VTVPSSSLGTQTYJCNVNHKPS 
NTKVDKKVEPKSC 

TCE-3LC QTVVTQEPSLTVSPGGTVTLT 130 
CR5STGAVTTSNYANWVQQK 
PGQAPRGLJGGTNKRAPGTPA 

SP34.185scFv+linker+7EROP2FabLC RFSGSLLGGKAALTLSGVQPE 
DEAEYYCALWYSNLWVFGGG 
TKLTVLGGGGSGOGOSOGOG 
SEVQLVESGGGLVQPGGSLKL 
SCAASGFTFNTYAMNWVRQA 
PGKGLEWVARIRSKYNNYAT 
YYADSVKDRFTJSRDDSKNTA 
YLQMNNLKTEDTAVYYCVRH 
ONFONSYVSWFAYWGQGTLV 
TVSSGGGGSDIQLTQSPSSLSA 
SVGDRVSITCKASQDVSJAVA 

__________________________WYQQKPGKAPKLLIYSASYRY ________ 
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TGVPDRFSGSGSGTDFTLTISS 
LQPEDFAVYYCQQHYJTPLTF 
GAGTKVEJKRTVAAPSVFIFPP 
SDEQLKSGTASVVCLLNNFYP 
REAKVQWKVDNALQSONSQE 
SVTEQDSKDSTYSLSSTLTLSK 
ADYEKHKVYACEVTHQGLSS 

___________________________ PVTKSFNRGEC ________ 

Example8.TumorCellKillingAssayswithofAb-1inCombinationwithananti-TROP2XCD3I 

cellengager(TCE-2J 

110461Polypeptidecomplexeswereevaluatedinafunctionalinvitrotumorcellkillingandcytokinerelease 

assaysusingthePDL1positivetumorcelllineLNCaP.TumorcellkillingwasmeasuredusinganxCelligence 

realtimecellanalyzerfromAgilentthatreliesonsensorimpedancemeasurements(cellindex)thatincreased 

astumorcellsadherespreadandexpandonthesurfaceofthesensor.Likewiseasthetumorcellswerekilled 

theimpedancedecreased.Tumorcellswereaddedandallowedtoadhereovernightona96wellB-Plate.The 

followingdaypolypeptidecomplexesassingleagentsorincombinationwithaTCETRACTrorpre-cleaved 

TRACTrweretitratedinhumanserumsupplementedmediumalongwithPBMCsandaddedtothewells.Cell 

indexmeasurementsweretakenevery10minutesforanadditionall2Ohours.Thecellindextimesnumberof 

hours(tumorcellgrowthkinetics)wasthenplottedversusconcentrationofpolypeptidecomplexwherethe 

concentrationrequiredtoreducethetumorgrowth500o(1C50)wascalculatedusingGraphpadPrismsoftware.  

CytokinesweremeasuredatstudyendpointusingtheTh1/Th2/Th17cytometricbeadarrayfromBD 

Biosciences.  

110471Figs.1OA-1OCillustrateresultsofaninvitrotumorcellkillingassayusingtheLNCaPPDL1positive 

tumorcelllineinwhichAb-1andTCE-2areco-administeredinthepresenceofhumanPBMCs.Invitro 

tumorcellkillingissynergizedwhenAb-1iscombinedwithananti-PSMAxCD3TcellengagerTCE-2.  

Table22.AminoacidsequencesofTCE-2 

ConstructDescription AminoAcidSequence SEQID 
_____________________________ (iNto C) NO: 
TCE-2LC EVQLVESGGGLVQPGGSLKLS 232 

CAASGFTFNKYAMNWVRA 
_________ 

PGKGLEWVARIRSKYNNYAT 
YYADSVKDRFTJSRDDSKNTA 

LKTEDTAVYYCVRH 
YLQMNN ___ 

GNFGNSYISYWAYWGGTLV ______________ Q 
71~VSSGGGGSGGGGSGGGGSQT 
VVTQEPSLTVSPGGTVTLTCGS 
STGAVTSGNYPNWVQQKPGQ 
APRGLJGGTKFLAPGTPARFSO 
SLLOOKAALTLSOVQPEDEAE 
YYCVLWYSNRWVFOOOTKL 
TVLOOOOSDIQMTQSPSSLSAS 
VODRVTJTCRASQGISNYLAW 
YQQKTOKVPKFLIYEASTLQS 
OVPSRFSOOOSOTDFTLTJSSL 

__________________________QPEDVA~FYYCQNYNSAPFTF ________ 
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GPGTKVDIKRTVAAPSVFJFPP 
SDEQLKSGTASVVCLLNNFYP 
REAKVQWKVDNALQSONSQE 
SVTEQDSKDSTYSLSSTLTLSK 
ADYEKHKVYACEVTHQGLSS 

___________________________ PVTKSFNRGEC ________ 

TCE-2HC QVQLVESGGGVVQPGRSLRLS 127 
CAASGFAFSRYGMJTJWVRQAP 
GKGLEWVAVIWYDGSNKYY 
ADSVKGRFTJSRDNSKNTQYL 
QMNSLRAEDTAVYYCARGGD 
FLYYYYYGMDVWGQGTTVT 
VSSASTKGPSVFPLAPSSKSTS 
GGTAALGCLVKDYFPEPVTVS 
WNSGALTSGVHTFPAVLQSSO 
LYSLSSVVTVPSSSLOTQTYJC 

___________________________ NXTNHKPSNTKVDKKVEPKSC ________ 

110481Fig.lODillustratesagraphofkillingH292tumorcellsusingAb-1andTCE-4.Fig.1OEillustratesa 

graphofkillingH292tumorcellsusingAb-1andTRACTr-1. Fig.lOFillustratesagraphofkillingH292 

tumorcellsusingAb-1, TRACTr-1, andMTSP1. PolypeptidecomplexesenhanceTRACTrtumorcell 

killinginthepresenceofhumanPBMCs.Fig.lOGillustratesagraphofIL-2cytokinereleasefromPBMCs 

culturedwithAb-1andTCE-4.Fig.1OHillustratesagraphofJL-2cytokinereleasefromPBMCscultured 

withAb-1andTRACTr-1. Fig.101illustratesagraphofJL-2cytokinereleasefromPBMCsculturedwith 

Ab-1, TRACTr-1, andMTSP1. PolypeptidecomplexesenhanceTRACTrtumorcellkillinginthepresence 

ofhumanPBMCs.  

110491ThesequencesofTCE-4andTRACTr-1areprovidedinTable23.  

Table23.AminoacidsequencesofTCE-4andTRACTr-1 

(iNtoC) NO: 

TCE-4LC DIQLTQSPSSLSASVODRVSITC 131 
KASQDVSJAVAWYQQKPOKA 

TROP2FabLC PKLLIYSASYRYTOVPDRFSOS 
OSOTDFTLTISSLQPEDFAVYY 
CQQHYJTPLTFOAOTKVEJKRT 
VAAPSVFJFPPSDEQLKSOTAS 
NWCLLNNFYPPlEAKVQWKVD 
NALQSONSQESVTEQDSKDST 
YSLSSTLTLSKADYEKHKVYA 
CEVThJQOLSSPVTKSFNROEC 

TCE-4HC EVQLVESOOOLVQPOOSLKLS 132 
CAASOFTFNKYAMNWVRQAP 

5P34.185scFv+linker+7EROP2FabHC YN~NYATY 
YADSVKDRFTJSRDDSKNTAY 
LQMNNLKTEDTAVYYCVRHO 
NFONSYISYWAYWOQOTLVT 
VSSOOOOSOOOOSOOOOSQT 

______________________________VVTQEPSLTVSPOOTVTLTCOS _________ 
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STGAVTSGNYPNWVQQKPGQ 
APRGLJGGTKFLAPGTPARFSO 
SLLGGKAALTLSGVQPEDEAE 
YYCVLWYSNRWVFGGGTKLT 
VLGGGGSQVQLQQSGSELKKP 
GASVKVSCKASGYTFTNYGM 
NWVKQAPGQGLKWMGWINT 
YTGEPTYTDDFKGRFAFSLDT 
SVSTAYLQJSSLKADDTAVYF 
CARGOFOSSYWYFDVWGQGS 
LVTVSSASTKGPSVFPLAPSSK 
STSGGTAALGCLVKDYFPEPV 
TVSWNSGALTSGVHTFPAVLQ 
SSGLYSLSSVVTVPSSSLGTQT 
YICNVNHKPSNTKVDKKVEPK 
Sc 

TRACTr-1LC GGVDFCKIYSWPVCHQ0000 133 
SOULSORSDAOSPLOLAGS00 

TROP2TRACTr SDJQLTQSPSSLSASVGDRVSJT 
CKASQDVSJAVAWYQQKP0K 

Mask+linker+cicavabiclinker+linker+ APKLL1YSASYRYTOVPDRTSO 
TROP2FabLC SOSOTDFTLTJSSLQPEDFAVY 

YcQQHYITPLTFOAOTKVEIKR 
TVAAPSVFIFPPSDEQLKSOTA 
SVVCLLNNFYPREAKVQWKV 
DNALQSONSQESVTEQDSKDS 
TYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGE 

________________________________C __________ 
TRACTr-1HC EVQLVESGGGLVQPGGSLRL5 134 

CAASOSTFYTAVMOWVRQAP 
TROP2TRACTr OKOLEWVAAIRWTALTTSYA 

DSVKORFTJSRDOAKTTLYLQ 

linker+cleavablelinker+linker+ OLFTTADSYDYW0Q0TLVTV 
5P34.185scFv+linker+7EROP2FabHC SSOOOOS000SOOVYC0PEFD 

BSVOCMOOOOSOGOLS01(5D 
AGSPLOLAUSOOGSEVQLVES 
GOGLVQPGGSLKLSCAASOFT 
FNKYAMNWVRQAPGKGLEW 

VARJRSKYN~NYATYYADSVK 
DRFTISRDDSKNTAYLQMNNL 
KTEDTAVYYCVRHONFONSYJ 
SYWAYWOQOTLVTVS50000 
S0000S0000SQTVVTQEPSL 
TVSPOOTVTLTC0SST0AVTS 

0NYPNWVQQKP0QAPR0LJ0 
GTKFLAPGTPARFSOSLLOOK 
AALTLSOVQPEDEAEYYCVL 
WYSNRWVFGOGTKLTVLOOO 
05QVQLQQS0SELKKP0ASVK 
VSCKAS0YTF~FNY0MNWVKQ 
APOQOLKWMOWIN7EYTOEPT 
YTDDFKORFAFSLDTSVSTAY 

___________________________ LQJSSLKADDTAVYFCAR00F ________ 
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Os SYWYFDVWGQGSLVTVSS 
ASTKGPSVFPLAPSSKSTSGGT 
AALGCLVKDYFPEPVTVSWNS 
GALTSGVHTFPAVLQSSOLYS 
LSSVVTVPSSSLGTQTYJCNVN 

___________________________ IrilKLPSNTKVDKKVEPKSC ________ 

Example9.PharmacokineticsofAb-1inCynomolgusMonkey 

110501PharmacokineticsandexploratorysafetyofAb-1wereevaluatedincynomolgusmonkeys.Briefly, 

cynomolgusmonkeysofapproximately3kgbodyweightwereadministeredpolypeptidesasanIVbolusand 

observeddailyforsignsofadverseevents.No9 adverseeventswereobserved.Afterdosingbloodwas 

collectedinK2EDTAtubesatspecifictimepointsandprocessedtoplasma.Plasmawasstoredfrozenuntil 

analysis.ConcentrationofpolypeptidemoleculesinplasmawasmeasuredviastandardELISAtechniques 

relativetoareferencestandarddilutedincontrolcynoplasma.Plasmaconcentrationcurveswerefittoa 

standardtwophaseexponentialequationrepresentingdistributionandeliminationphases.Fittingof 

pharmacokineticsenabledthecalculationofCmaxhalf-lifevolumeofdistributionclearanceand7day 

areaunderthecurve(AIJC)showninTable24.Fig.11illustratespharmacokineticsofAb-1incynomolgus 

monkeyafterasingleIVbolusinjection.  

Table24.Figure11pharmacokineticsummaryofAb-1 

Ab-13Ouglkg Units 

CMAX10.73 nM 

tl/2 2.15 hr 

Vd 0.11 L 

vSS 1.17 L 

BW 3.00 kg 

7day 843 nMS mm 

AUC 

Example10.CytokinereleaseinCynomolgusMonkeyafterSingleIVBolusInjectionofAb-1 

110511CytokinereleaseafterAb-1administrationbyIVboluswasevaluatedincynomolgusmonkeys.  

Brieflycynomolgusmonkeysofapproximately3kgbodyweightwereadministeredpolypeptidesasanIV 

bolusandobserveddailyforsignsofadverseevents.Noin-lifeadverseeventswereobserved.Afterdosing, 

bloodwascollectedinK2EDTAtubesatspecifictimepointsandprocessedtoplasma.Plasmawasstored 

frozenuntilanalysis.Plasmasampleswereanalyzedforcytokinesusinganon-humanprimatecytometric 

Th1/Th2beadarraykitfromBDbiosciencesfollowingthemanufacturersinstructions.Interferongamma, 

tumornecrosisfactoralphainterleukin6interleukin5interleukin4,andinterleukin2levelsinplasma 

werecalculatedrelativetoreferencestandardsprovidedwiththebeadarraykit.Fig.12A- 12Fillustrates 

cytokinereleaseincynomolgusmonkeyafterasingleIVbolusinjectionofAb-1.  
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Example11.AnalysisofLiverEnzymesinCynomolgusMonkeyafterSingleIVBolusInjectionof 

Ab-1 

110521SystcmiclivcrcnzymcsafterpolypeptidemoleculeadministrationbyIVboluswasevaluatedin 

cynomolgusmonkeys.Brieflycynomolgusmonkeysofapproximately3kgbodyweightwereadministered 

polypeptidesasanIVbolusandobserveddailyforsignsofadverseevents.Noin-lifeadverseeventswere 

observed.AfterdosingbloodwascollectedinK2EDTAtubesatspecifictimepointsandprocessedto 

plasma.Plasmawasstoredfrozenuntilanalysis.Plasmasampleswereanalyzedforthepresenceofliver 

enzymesaspartatetransaminase(AST)andalanineaminotransferase(ALT)assignsofpotentialliver 

toxicity.ASTandALTlevelsremainedwithinthenormalrangesforalltimepointstestedafterdosing 

suggestingalackoflivertoxicity.ASTandALTwerequantifiedfollowingtheinstructionsprovidedina 

commerciallyavailablekitfromMillipore.ASTandALTlevelswerecalculatedaccordingtomanufacturers 

instructionsrelativetoapositivecontrolreferencestandard.Fig.13A- 13Billustratesserumliverenzymes 
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CLAIMS 

WHATISCLAIMEDIS: 

1. Amultispccificantibodycomprisingaclusterofdifferentiation28(CD28)bindingdomainand 

aprogrammeddeath-ligand1(PD-L1)bindingdomain.  

2. Thcmultispccificantibodyofclaim1,whcrcinwhentheCD2Sbindingdomainisasingicchain 

variablefragment(scFv),thenthePD-LibindingdomainisnotascFv.  

39 Themultispecificantibodyofclaim1, whereinthemultispecificantibodyisaccordingtothe 

followingfonmla.  

A-L-B 

(FormulaIJ 

wherein 

AcomprisestheCD28bindingdomain9 

BcomprisesthePD-Libindingdomainand 

LcomprisesalinkerthatconnectsAtoB.  

4, Themultispecificantibodyofclaim3,whereintheCD28bindingdomaincomprisesasingle 

chainvariablefragmentasingledomainantibodyaFaboraFab'.  

59 Themultispecificantibodyofclaim4,whereintheCD28bindingdomaincomprisesthesingle 

chainvariablefragment.  

6. Themultispccificantibodyofclaim4,whereintheCD28bindingdomaincompriscsthesingle 

domainantibody.  

7, Themultispecificantibodyofclaim4,whereintheCD28bindingdomaincomprisestheFabor 

theFab'.  

8. Themultispecificantibodyofclaim1,whereinthePD-L1bindingdomain 9 

9. Themultispccificantibodyofclaim8,whereinthePD-LibindingdomaincomprisestheFabor 

theFall.  

10. Themultispecificantibodyofclaim9,whereinthePD-L1bindingdomaincompnsestheFabor 

theFab'andtheCD28bindingdomaincomprisesthesinglechainvariablefragment.  

11. Themultispecificantibodyofclaim10,whereinthePD-L1bindingdomainthatcomprisesthe 

FabortheFab'comprisesaFabheavychainpolypeptidecomprisingaFabheavychainvariabledomainand 

aFablightchainpolypeptidecomprisingaFablightchainvariabledomain.  

12.Themultispecificantibodyofclaim11,whereintheCD2Sbindingdomainthatcomprisesthe 

singlechainvariablefragmentcomprisesascFvheavychainvariabledomainandascFvlightchainvariable 

domain.  

13. Themultispecificantibodyofclaim3, whereinthelinkerconnectstheC-terminusofAtoanN

tcrminusofB.  
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14. Themultispecificantibodyofclaim3, whereinthelinkerconnectstheN-terminusofAtoaC

terminusofB.  

15. Themultispecificantibodyofclaim12,whereinthelinkerconnectstheC-terminusofAtothe 

N-terminusoftheFabheavychainpolypeptide.  

16, Themultispecificantibodyofclaim12,whereinthelinkerconnectstheN-terminusofAtothe 

C-terminusoftheFabheavychainpolypeptide.  

17. Themultispecificantibodyofclaim12,whereinthelinkerconnectstheC-terminusofAtothe 

N-terminusoftheFablightchainpolypeptide.  

18. Themultispecificantibodyofclaim12,whereinthelinkerconnectstheN-terminusofAtothe 

C-terminusoftheFablightchainpolypeptide.  

19, Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFablightchain 

polypeptidetothescFvlightchainvariabledomain.  

20.Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFablightchain 

polypeptidetothescFvheavychainvariabledomain.  

21. Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFabheavychain 

polypeptidetothescFvlightchainvariabledomain.  

22.Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFabheavychain 

polypeptidetothescFvheavychainvariabledomain.  

23. Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFablightchain 

polypeptidetotheN-terminusofthescFvlightchainvariabledomain.  

24.Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomain.  

25. Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFablightchain 

26.Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvheavychainvariabledomain.  

27.Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFabheavychain 

polypeptidetotheN-terminusofthescFvlightchainvariabledomain.  

28. Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFabheavychain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomain.  

29.Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFabheavychain 

polypeptidetotheN-terminusofthescFvheavychainvariabledomain.  

30.Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFabheavychain 

polypeptidetotheC-terminusofthescFvheavychainvariabledomain.  

31. Themultispecificantibodyofclaim3,whereinthelinkerisatleast5aminoacidsinlength.  

32.Themultispecificantibodyofclaim31,whereinthelinkerisnomorethan30aminoacidsin 

length.  
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334 Themultispecificantibodyofclaim32,whereinthelinkerisatleast5aminoacidsandnomore 

than30aminoacidsinlength.  

34.Themultispecificantibodyofclaim33,whereinthelinkeris5aminoacidsinlength.  

35. Themultispecificantibodyofclaim33,whereinthelinkeris15aminoacidsinlength.  

36.Themultispecificantibodyofclaim3,whereinthelinkerisselectedfromthegroupconsisting 

of(02 S)1 1 ,(OS)1 1 ,(GSGGS)1 1 (SEQIDNO:58),(GGGS)~(SEQIDNO:59),(GGGGS)~(SEQIDNO:60), 

and(GSSGGS)II(SEQIDNO:61),whereinnisanintegerofatleast1.  

37,Themultispecificantibodyofclaim3,whereinLhasaformulacomprising(025)11(SEQIDNO: 

233),whereinnisanintegerfrom1to3.  

38. Themultispecificantibodyofclaim3, whereintheLcomprisesanaminoacidsequenceofSEQ 

IDNO:18(GGGGSGGGGSGGGGS)orSEQIDNO:19(00005).  

39.Themultispecificantibodyofclaim1,whereintheCD28bindingdomaincomprisesheavy 

chainvariabledomaincomplementaritydeterminingregions(CDRs):HC-CDR1,HC-CDR2,andHC

CDR3,whereintheHC-CDR1,theHC-CDR2,andtheHC-CDR3comprise:HC-CDR1:SEQIDNO:1~ 

HC-CDR2SEQIDNO:2~HC-CDR3:SEQIDNO:3andwhereinsaidCDRScomprisefrom0-2amino 

acidmodificationsinatleastoneofsaidHC-CDR1, HC-CDR2,orHC-CDR3.  

40.Themultispecificantibodyofclaim1,whereintheCD28bindingdomaincompriseslightchain 

variabledomaincomplementaritydeterminingregions(CDRs):LC-CDR1,LC-CDR2andLC-CDR3 

whereintheLC-CDRitheLC-CDR2,andtheLC-CDR3compnse:LC-CDRl:SEQIDNO:4~LC-CDR2: 

SEQIDNO:5andLC-CDR3:SEQIDNO:6,andwhereintheCDRscompnsefrom0-2aminoacid 

modificationsinatleastoneofsaidLC-CDR1, LC-CDR2,orLC-CDR3.  

41, Themultispecificantibodyofclaim1, whereinthePD-L1bindingdomaincompnsesheavy 

chainvariabledomaincomplementaritydeterminingregion(CDRs):HC-CDRlHC-CDR2,andHC-CDR3 

CDR2:SEQIDNO:11~HC-CDR3:SEQIDNO:12,HC-CDR1:SEQIDNO:24~ . SEQIDNO: 

25~HC-CDR3:SEQIDNO:2&orHC-CDR1:SEQIDNO:27HC-CDR2:SEQIDNO:28;HC-CDR3 

SEQIDNO:29~orHC-CDR1:SEQIDNO:30~HC-CDR2:SEQIDNO:31;HC-CDR3:SEQIDNO:32 

andwhereinsaidCDRs compnsefrom0-2aminoacidmodificationsinatleastoneofsaidHC-CDR1, HC

CDR2,or R3.  

42. Themultispecificantibodyofclaim1,whereinthePD-L1bindingdomain 9 

variabledomaincomplementaritydeterminingregions(CDRs):LC-CDR1,LC-CDR2andLC-CDR3 
whereintheLC-CDR1,theLC-CDR2,andtheLC-CDR3 9 9 

compnse:LC-CDR1:SEQIDNO:13;LC-CDR2* 

SEQIDNO:14 9 SEQIDNO:15LC-CDR1:SEQIDNO:33LC-CDR2:SEQIDNO:34 

andLC-CDR3:SEQIDNO:35 

LC-CDR1:SEQIDNO:36; 9 SEQIDNO:37andLC-CDR3:SEQIDNO:3&or 
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LC-CDR1:SEQIDNO:39; 4 SEQIDNO:40andLC-CDR3:SEQIDNO:4kandwhereinthe 

CDRscomprisefrom0-2aminoacidmodificationsinatleastoneofsaidLC-CDR1,LC-CDR2,orLC

CDR3.  

43. Themultispecificantibodyofclaim1, whereintheCD28bindingdomaincomprisesanamino 

acidsequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

7.  

44.Themultispecificantibodyofclaim1,whereintheCD28bindingdomaincomprisesanamino 

acidsequenceofatleast75consecutiveaminoacidresiduesofSEQIDNO:7 

45. Thcmultispecificantibodyofclaim1, whereinthcCD28bindingdomaincomprisesanamino 

acidsequenceofatleast110consecutiveaminoacidresiduesofSEQIDNO:7.  

46.Themultispecificantibodyofclaim1,whereintheCD28bindingdomaincomprisesanamino 

acidsequenceofatleast110consecutivcaminoacidresiducsofSEQIDNO:7andhasatleast800o 

sequenceidentitytotheatleast110consecutiveaminoacidresiduesofSEQIDNO:7.  

47,Themultispecificantibodyofclaim1,whereintheCD28bindingdomaincomprisesanamino 

acidsequenceaccordingtoSEQIDNO:7.  

48. Themultispecificantibodyofclaim1, whereintheCD28bindingdomaincomprisesanamino 

acidsequencethathasatleast800oscqucnceidcntitytothcaminoacidscqucnceaccordingtoSEQIDNO: 

8.  

49,Themultispecificantibodyofclaim1,whereintheCD28bindingdomaincomprisesanamino 

acidsequenceofatleast75consecutiveaminoacidresiducsofSEQIDNO:8.  

50.Themultispecificantibodyofclaim1,whereintheCD28bindingdomaincomprisesanamino 

acidsequenceofatleast100consecutiveaminoacidresiduesofSEQIDNO:8.  

51. Themultispccificantibodyofclaim1, whereintheCD28bindingdomaincompriscsanamino 

sequenceidentitytotheatleast100consecutiveaminoacidresiduesofSEQIDNO:8.  

52.Thcmultispecificantibodyofclaim1,whereinthcCD28bindingdomaincomprisesanamino 

acidsequenceaccordingtoSEQIDNO:8.  

534 Themultispecificantibodyofclaim1,whereintheCD28bindingdomaincomprisesanamino 

acidsequencethathasatleast800oscqucnceidcntitytothcaminoacidscqucnceaccordingtoSEQIDNO: 

9.  

54,Themultispecificantibodyofclaim1,whereintheCD28bindingdomaincomprisesanamino 

acidsequenceofatleast175consecutiveaminoacidresiduesofSEQIDNO:9.  

554 Themultispecificantibodyofclaim1,whereintheCD28bindingdomaincomprisesanamino 

acidsequenceofatleast210consecutivcaminoacidresiduesofSEQIDNO:9.  

56.Themultispecificantibodyofclaim1,whereintheCD28bindingdomaincomprisesanamino 

acidsequenceofatleast210consecutiveaminoacidresiduesofSEQIDNO:9andhasatleast8000 

scqucriceidcntitytothcatleast210consecutiveaminoacidresiduesofSEQIDNO:9.  
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57.Themultispecificantibodyofclaim1,whereintheCD28bindingdomaincomprisesanamino 

acidsequenceaccordingtoSEQIDNO:9.  

58. Themultispecificantibodyofclaim1, whereinthePD-L1bindingdomaincomprisesanamino 

acidsequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

17,43,45,or47.  

594 Themultispecificantibodyofclaim1, whereinthePD-L1bindingdomaincompnsesanamino 

acidsequenceofatleast175consecutiveaminoacidresiduesofSEQIDNO:17,43,45,or47.  

60. Themultispecificantibodyofclaim1, whereinthePD-L1bindingdomaincompnsesanamino 

acidsequenceofatleast215consecutiveaminoacidresiduesofSEQIDNO:17,43,45,or47.  

61. Themultispecificantibodyofclaim1,whereinthePD-L1bindingdomain 0 

acidsequenceofatleast215consecutiveaminoacidresiduesofSEQIDNO:17andhasatleast800o 

sequenceidentitytotheatleast215consecutiveaminoacidresiduesofSEQIDNO:17,43,45,or47.  

62. Themultispecificantibodyofclaim1,whereinthePD-L1bindingdomain 0 

acidsequenceaccordingtoSEQIDNO:17,43,45,or47.  

63. Themultispecificantibodyofclaim1,whereinthePD-L1bindingdomain 0 

acidsequencethathasatleast800osequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO: 

16,42,44,or46.  

64. Themultispecificantibodyofclaim1,whereinthePD-L1bindingdomain 0 

acidsequenceofatleast175consecutiveaminoacidresiduesofSEQIDNO:16,42,44,or46.  
65. Themultispecificantibodyofclaim1,whereinthePD-L1bindingdomain 0 

comprisesanamino 

acidsequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:16,42,44,or46.  

66. Themultispecificantibodyofclaim1,whereinthePD-L1bindingdomain 0 

acidsequenceofatleast200consecutiveaminoacidresiduesofSEQIDNO:16andhasatleast800o 

67. Themultispecificantibodyofclaim1, whereinPD-L1bindingdomaincomprisesanaminoacid 

sequenceaccordingtoSEQIDNO:16,42,44,or46.  

68. Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFabheavychain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFablightchain 

polypeptidecomprisesanaminoacidsequencethathasatleast800osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:20,andanaminoacidsequenceoftheFabheavychainpolypeptidethat 

isconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequence 

thathasatleast8000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:21 

69.Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFabheavychain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast200consecutiveaminoacidresiduesofSEQID 

NO:20,andanaminoacidsequenceoftheFabheavychainpolypeptidetatisconnectedtotheC-terminus 
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ofilicscFvlightchainvariabledomaincomprisesanaminoacidsequenceofatleast450consecutiveamino 

acidresiduesofSEQIDNO:21.  

70.Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFabheavychain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFablightchain 

polypeptidecomprisesanaminoacidsequenceofatleast200consecutiveaminoacidresiduesofSEQID 

NO:20andhasatleast800 sequenceidentitytotheatleast200consecutiveaminoacidresiduesofSEQID 

NO:20andanaminoacidsequenceoftheFabheavychainpolypeptidethatisconnectedtotheC-terminus 

ofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofatleast450consecutiveamino 

acidresiduesofSEQIDNO:21andhasatleast800osequenceidentitytotheatleast450consecutiveamino 

acidresiduesofSEQIDNO:21.  

71. Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFabheavychain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFablightchain 

polypeptidecomprisesanaminoacidsequenceaccordingtoSEQIDNO:20,andanaminoacidsequenceof 

theFabheavychainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequencetoSEQIDNO:21.  

72.Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychain 

polypeptidecomprisesanaminoacidsequencethathasatleast800osequenceidentitytotheaminoacid 

sequenceaccordingtoSEQIDNO:23,andanaminoacidsequenceoftheFablightchainpolypeptidethat 

isconnectedtotheC-terminusofthescFvlightchainvariabledomaincomprisesanaminoacidsequence 

thathasatleast8000sequenceidentitytotheaminoacidsequenceaccordingtoSEQIDNO:22.  

734 Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychain 

NO:23,andanaminoacidsequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminus 

ofthescFvlightchainvariabledomaincomprisesanaminoacidsequenceofatleast450consecutiveamino 

acidresiduesofSEQIDNO:22.  

74,Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychain 

polypeptidecomprisesanaminoacidsequenceofatleast200consecutiveaminoacidresiduesofSEQID 

NO:23andhasatleast800 sequenceidentitytotheatleast200consecutiveaminoacidresiduesofSEQID 

NO:23andanaminoacidsequenceoftheFablightchainpolypeptidethatisconnectedtotheC-terminusof 

thescFvlightchainvariabledomaincomprisesanaminoacidsequenceofatleast450consecutiveamino 

acidresiduesofSEQIDNO:22andhasatleast800osequenceidentitytotheatleast450consecutiveamino 

acidresiduesofSEQIDNO:22.  

754 Themultispecificantibodyofclaim12,whereinthelinkerconnectstheFablightchain 

polypeptidetotheC-terminusofthescFvlightchainvariabledomainandwhereintheFabheavychain 
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polypeptidecomprisesanaminoacidsequenecaccordingtoSEQIDNO:23,andanaminoacidscqucnccof 

theFablightchainpolypeptidethatisconnectedtotheC-terminusofthescFvlightchainvariabledomain 

comprisesanaminoacidsequencetoSEQIDNO:22.  

76.Apharmaceuticalcompositioncomprising.  

(i) themultispecificantibodyofanyoneofclaims1-75and 

(ii) apharmaceuticallyacceptableexcipient.  

77.Anisolatedrecombinantnucleicacidmoleculeencodingapolypeptideofthemultispecific 
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                               SEQUENCE LISTING

<110> JANUX THERAPEUTICS, INC.
 
<120> MULTISPECIFIC ANTIBODIES FOR TARGETING CD28 AND PD‐L1 AND METHODS
      OF USE THEREOF

<130> 52426‐726.601

<140>
<141>

<150> 63/189,843
<151> 2021‐05‐18

<150> 63/187,719
<151> 2021‐05‐12

<150> 63/187,699
<151> 2021‐05‐12

<150> 63/187,690
<151> 2021‐05‐12

<150> 63/141,268
<151> 2021‐01‐25

<150> 63/123,327
<151> 2020‐12‐09

<150> 63/123,329
<151> 2020‐12‐09

<150> 63/107,942
<151> 2020‐10‐30

<160> 250   

<170> PatentIn version 3.5

<210> 1
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 1
Gly Tyr Thr Phe Thr Ser Tyr Tyr 
1               5               



<210> 2
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 2
Ile Tyr Pro Gly Asn Val Asn Thr 
1               5               

<210> 3
<211> 13
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 3
Thr Arg Ser His Tyr Gly Leu Asp Trp Asn Phe Asp Val 
1               5                   10              

<210> 4
<211> 6
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 4
Gln Asn Ile Tyr Val Trp 
1               5       

<210> 5
<211> 2
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 5
Lys Ala 
1       



<210> 6
<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 6
Gln Gln Gly Gln Thr Tyr Pro Tyr Thr 
1               5                   

<210> 7
<211> 120
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 7
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ser Ile Tyr Pro Gly Asn Val Asn Thr Asn Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Asp Arg Ala Thr Leu Thr Val Asp Thr Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Thr Arg Ser His Tyr Gly Leu Asp Trp Asn Phe Asp Val Trp Gly Gln 
            100                 105                 110         



Gly Thr Thr Val Thr Val Ser Ser 
        115                 120 

<210> 8
<211> 107
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 8
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys His Ala Ser Gln Asn Ile Tyr Val Trp 
            20                  25                  30          

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Lys Ala Ser Asn Leu His Thr Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Gly Gln Thr Tyr Pro Tyr 
                85                  90                  95      

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105         

<210> 9
<211> 242
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 9
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ser Ile Tyr Pro Gly Asn Val Asn Thr Asn Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Asp Arg Ala Thr Leu Thr Val Asp Thr Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Thr Arg Ser His Tyr Gly Leu Asp Trp Asn Phe Asp Val Trp Gly Gln 
            100                 105                 110         

Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly 
        115                 120                 125             

Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser 
    130                 135                 140                 

Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys His Ala 
145                 150                 155                 160 

Ser Gln Asn Ile Tyr Val Trp Leu Asn Trp Tyr Gln Gln Lys Pro Gly 
                165                 170                 175     

Lys Ala Pro Lys Leu Leu Ile Tyr Lys Ala Ser Asn Leu His Thr Gly 
            180                 185                 190         

Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
        195                 200                 205             

Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln 
    210                 215                 220                 



Gln Gly Gln Thr Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu 
225                 230                 235                 240 

Ile Lys 
        

<210> 10
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 10
Gly Asp Thr Phe Ser Thr Tyr Ala 
1               5               

<210> 11
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 11
Ile Ile Pro Ile Phe Gly Lys Ala 
1               5               

<210> 12
<211> 16
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 12
Ala Arg Lys Phe His Phe Val Ser Gly Ser Pro Phe Gly Met Asp Val 
1               5                   10                  15      

<210> 13
<211> 6
<212> PRT
<213> Artificial Sequence



<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 13
Gln Ser Val Ser Ser Tyr 
1               5       

<210> 14
<211> 2
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 14
Asp Ala 
1       

<210> 15
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 15
Gln Gln Arg Ser Asn Trp Pro Thr 
1               5               

<210> 16
<211> 213
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 16
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly 
1               5                   10                  15      

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr 
            20                  25                  30          



Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile 
        35                  40                  45              

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp Pro Thr 
                85                  90                  95      

Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro 
            100                 105                 110         

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr 
        115                 120                 125             

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
    130                 135                 140                 

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 
145                 150                 155                 160 

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
                165                 170                 175     

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 
            180                 185                 190         

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
        195                 200                 205             

Asn Arg Gly Glu Cys 
    210             

<210> 17
<211> 226
<212> PRT
<213> Artificial Sequence



<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 17
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Thr Ser Gly Asp Thr Phe Ser Thr Tyr 
            20                  25                  30          

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Gly Ile Ile Pro Ile Phe Gly Lys Ala His Tyr Ala Gln Lys Phe 
    50                  55                  60                  

Gln Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Ala Arg Lys Phe His Phe Val Ser Gly Ser Pro Phe Gly Met Asp Val 
            100                 105                 110         

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly 
        115                 120                 125             

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly 
    130                 135                 140                 

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val 
145                 150                 155                 160 

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe 
                165                 170                 175     

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val 
            180                 185                 190         



Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val 
        195                 200                 205             

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys 
    210                 215                 220                 

Ser Cys 
225     

<210> 18
<211> 15
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 18
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 
1               5                   10                  15  

<210> 19
<211> 5
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 19
Gly Gly Gly Gly Ser 
1               5   

<210> 20
<211> 213
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 20
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly 
1               5                   10                  15      



Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile 
        35                  40                  45              

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp Pro Thr 
                85                  90                  95      

Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro 
            100                 105                 110         

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr 
        115                 120                 125             

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
    130                 135                 140                 

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 
145                 150                 155                 160 

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
                165                 170                 175     

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 
            180                 185                 190         

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
        195                 200                 205             

Asn Arg Gly Glu Cys 
    210             

<210> 21
<211> 473



<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 21
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ser Ile Tyr Pro Gly Asn Val Asn Thr Asn Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Asp Arg Ala Thr Leu Thr Val Asp Thr Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Thr Arg Ser His Tyr Gly Leu Asp Trp Asn Phe Asp Val Trp Gly Gln 
            100                 105                 110         

Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly 
        115                 120                 125             

Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser 
    130                 135                 140                 

Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys His Ala 
145                 150                 155                 160 

Ser Gln Asn Ile Tyr Val Trp Leu Asn Trp Tyr Gln Gln Lys Pro Gly 
                165                 170                 175     

Lys Ala Pro Lys Leu Leu Ile Tyr Lys Ala Ser Asn Leu His Thr Gly 
            180                 185                 190         



Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
        195                 200                 205             

Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln 
    210                 215                 220                 

Gln Gly Gln Thr Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu 
225                 230                 235                 240 

Ile Lys Gly Gly Gly Gly Ser Gln Val Gln Leu Val Gln Ser Gly Ala 
                245                 250                 255     

Glu Val Lys Lys Pro Gly Ser Ser Val Lys Val Ser Cys Lys Thr Ser 
            260                 265                 270         

Gly Asp Thr Phe Ser Thr Tyr Ala Ile Ser Trp Val Arg Gln Ala Pro 
        275                 280                 285             

Gly Gln Gly Leu Glu Trp Met Gly Gly Ile Ile Pro Ile Phe Gly Lys 
    290                 295                 300                 

Ala His Tyr Ala Gln Lys Phe Gln Gly Arg Val Thr Ile Thr Ala Asp 
305                 310                 315                 320 

Glu Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 
                325                 330                 335     

Asp Thr Ala Val Tyr Phe Cys Ala Arg Lys Phe His Phe Val Ser Gly 
            340                 345                 350         

Ser Pro Phe Gly Met Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val 
        355                 360                 365             

Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser 
    370                 375                 380                 

Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys 
385                 390                 395                 400 



Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu 
                405                 410                 415     

Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu 
            420                 425                 430         

Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr 
        435                 440                 445             

Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val 
    450                 455                 460                 

Asp Lys Lys Val Glu Pro Lys Ser Cys 
465                 470             

<210> 22
<211> 460
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 22
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ser Ile Tyr Pro Gly Asn Val Asn Thr Asn Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Asp Arg Ala Thr Leu Thr Val Asp Thr Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      



Thr Arg Ser His Tyr Gly Leu Asp Trp Asn Phe Asp Val Trp Gly Gln 
            100                 105                 110         

Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly 
        115                 120                 125             

Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser 
    130                 135                 140                 

Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys His Ala 
145                 150                 155                 160 

Ser Gln Asn Ile Tyr Val Trp Leu Asn Trp Tyr Gln Gln Lys Pro Gly 
                165                 170                 175     

Lys Ala Pro Lys Leu Leu Ile Tyr Lys Ala Ser Asn Leu His Thr Gly 
            180                 185                 190         

Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
        195                 200                 205             

Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln 
    210                 215                 220                 

Gln Gly Gln Thr Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu 
225                 230                 235                 240 

Ile Lys Gly Gly Gly Gly Ser Glu Ile Val Leu Thr Gln Ser Pro Ala 
                245                 250                 255     

Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala 
            260                 265                 270         

Ser Gln Ser Val Ser Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly 
        275                 280                 285             

Gln Ala Pro Arg Leu Leu Ile Tyr Asp Ala Ser Asn Arg Ala Thr Gly 
    290                 295                 300                 

Ile Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
305                 310                 315                 320 



Thr Ile Ser Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln 
                325                 330                 335     

Gln Arg Ser Asn Trp Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile 
            340                 345                 350         

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp 
        355                 360                 365             

Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn 
    370                 375                 380                 

Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu 
385                 390                 395                 400 

Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp 
                405                 410                 415     

Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr 
            420                 425                 430         

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser 
        435                 440                 445             

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
    450                 455                 460 

<210> 23
<211> 226
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 23
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Thr Ser Gly Asp Thr Phe Ser Thr Tyr 
            20                  25                  30          



Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Gly Ile Ile Pro Ile Phe Gly Lys Ala His Tyr Ala Gln Lys Phe 
    50                  55                  60                  

Gln Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Ala Arg Lys Phe His Phe Val Ser Gly Ser Pro Phe Gly Met Asp Val 
            100                 105                 110         

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly 
        115                 120                 125             

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly 
    130                 135                 140                 

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val 
145                 150                 155                 160 

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe 
                165                 170                 175     

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val 
            180                 185                 190         

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val 
        195                 200                 205             

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys 
    210                 215                 220                 

Ser Cys 
225     



<210> 24
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 24
Gly Phe Thr Phe Ser Asp Ser Trp 
1               5               

<210> 25
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 25
Ile Ser Pro Tyr Gly Gly Ser Thr 
1               5               

<210> 26
<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 26
Ala Arg Arg His Trp Pro Gly Gly Phe Asp Tyr 
1               5                   10      

<210> 27
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 27
Gly Phe Thr Phe Ser Ser Tyr Ile 
1               5               



<210> 28
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 28
Ile Tyr Pro Ser Gly Gly Ile Thr 
1               5               

<210> 29
<211> 13
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 29
Ala Arg Ile Lys Leu Gly Thr Val Thr Thr Val Asp Tyr 
1               5                   10              

<210> 30
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 30
Gly Phe Thr Phe Ser Arg Tyr Trp 
1               5               

<210> 31
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 31



Ile Lys Gln Asp Gly Ser Glu Lys 
1               5               

<210> 32
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 32
Ala Arg Glu Gly Gly Trp Phe Gly Glu Leu Ala Phe Asp Tyr 
1               5                   10                  

<210> 33
<211> 6
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 33
Gln Asp Val Ser Thr Ala 
1               5       

<210> 34
<211> 2
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 34
Ser Ala 
1       

<210> 35
<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide



<400> 35
Gln Gln Tyr Leu Tyr His Pro Ala Thr 
1               5                   

<210> 36
<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 36
Ser Ser Asp Val Gly Gly Tyr Asn Tyr 
1               5                   

<210> 37
<211> 2
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 37
Asp Val 
1       

<210> 38
<211> 13
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 38
Phe Gly Thr Gly Thr Lys Val Thr Val Leu Gly Gln Pro 
1               5                   10              

<210> 39
<211> 7
<212> PRT
<213> Artificial Sequence

<220>



<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 39
Gln Arg Val Ser Ser Ser Tyr 
1               5           

<210> 40
<211> 2
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 40
Asp Ala 
1       

<210> 41
<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 41
Gln Gln Tyr Gly Ser Leu Pro Trp Thr 
1               5                   

<210> 42
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 42
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser Thr Ala 
            20                  25                  30          



Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Leu Tyr His Pro Ala 
                85                  90                  95      

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 

<210> 43
<211> 221
<212> PRT
<213> Artificial Sequence

<220>



<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 43
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Ser 
            20                  25                  30          

Trp Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Trp Ile Ser Pro Tyr Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Arg His Trp Pro Gly Gly Phe Asp Tyr Trp Gly Gln Gly Thr 
            100                 105                 110         

Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro 
        115                 120                 125             

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly 
    130                 135                 140                 

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn 
145                 150                 155                 160 

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln 
                165                 170                 175     

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser 
            180                 185                 190         

Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser 
        195                 200                 205             



Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
    210                 215                 220     

<210> 44
<211> 216
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 44
Gln Ser Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln 
1               5                   10                  15      

Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr 
            20                  25                  30          

Asn Tyr Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu 
        35                  40                  45              

Met Ile Tyr Asp Val Ser Asn Arg Pro Ser Gly Val Ser Asn Arg Phe 
    50                  55                  60                  

Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu 
65                  70                  75                  80  

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ser Ser Tyr Thr Ser Ser 
                85                  90                  95      

Ser Thr Arg Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu Gly Gln 
            100                 105                 110         

Pro Lys Ala Asn Pro Thr Val Thr Leu Phe Pro Pro Ser Ser Glu Glu 
        115                 120                 125             

Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr 
    130                 135                 140                 

Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Gly Ser Pro Val Lys 
145                 150                 155                 160 



Ala Gly Val Glu Thr Thr Lys Pro Ser Lys Gln Ser Asn Asn Lys Tyr 
                165                 170                 175     

Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His 
            180                 185                 190         

Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys 
        195                 200                 205             

Thr Val Ala Pro Thr Glu Cys Ser 
    210                 215     

<210> 45
<211> 223
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 45
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
            20                  25                  30          

Ile Met Met Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Ser Ile Tyr Pro Ser Gly Gly Ile Thr Phe Tyr Ala Asp Thr Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Ile Lys Leu Gly Thr Val Thr Thr Val Asp Tyr Trp Gly Gln 
            100                 105                 110         



Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val 
        115                 120                 125             

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala 
    130                 135                 140                 

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser 
145                 150                 155                 160 

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val 
                165                 170                 175     

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro 
            180                 185                 190         

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys 
        195                 200                 205             

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
    210                 215                 220             

<210> 46
<211> 215
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 46
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly 
1               5                   10                  15      

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Arg Val Ser Ser Ser 
            20                  25                  30          

Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu 
        35                  40                  45              

Ile Tyr Asp Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser 
    50                  55                  60                  



Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu 
65                  70                  75                  80  

Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser Leu Pro 
                85                  90                  95      

Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala 
            100                 105                 110         

Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser 
        115                 120                 125             

Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu 
    130                 135                 140                 

Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser 
145                 150                 155                 160 

Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu 
                165                 170                 175     

Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val 
            180                 185                 190         

Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys 
        195                 200                 205             

Ser Phe Asn Arg Gly Glu Cys 
    210                 215 

<210> 47
<211> 224
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 47
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      



Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Arg Tyr 
            20                  25                  30          

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Asn Ile Lys Gln Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Glu Gly Gly Trp Phe Gly Glu Leu Ala Phe Asp Tyr Trp Gly 
            100                 105                 110         

Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser 
        115                 120                 125             

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala 
    130                 135                 140                 

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val 
145                 150                 155                 160 

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala 
                165                 170                 175     

Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val 
            180                 185                 190         

Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His 
        195                 200                 205             

Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys 
    210                 215                 220                 



<210> 48
<211> 468
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 48
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ser Ile Tyr Pro Gly Asn Val Asn Thr Asn Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Asp Arg Ala Thr Leu Thr Val Asp Thr Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Thr Arg Ser His Tyr Gly Leu Asp Trp Asn Phe Asp Val Trp Gly Gln 
            100                 105                 110         

Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly 
        115                 120                 125             

Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser 
    130                 135                 140                 

Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys His Ala 
145                 150                 155                 160 

Ser Gln Asn Ile Tyr Val Trp Leu Asn Trp Tyr Gln Gln Lys Pro Gly 
                165                 170                 175     



Lys Ala Pro Lys Leu Leu Ile Tyr Lys Ala Ser Asn Leu His Thr Gly 
            180                 185                 190         

Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
        195                 200                 205             

Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln 
    210                 215                 220                 

Gln Gly Gln Thr Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu 
225                 230                 235                 240 

Ile Lys Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly Gly 
                245                 250                 255     

Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser 
            260                 265                 270         

Gly Phe Thr Phe Ser Asp Ser Trp Ile His Trp Val Arg Gln Ala Pro 
        275                 280                 285             

Gly Lys Gly Leu Glu Trp Val Ala Trp Ile Ser Pro Tyr Gly Gly Ser 
    290                 295                 300                 

Thr Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp 
305                 310                 315                 320 

Thr Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu 
                325                 330                 335     

Asp Thr Ala Val Tyr Tyr Cys Ala Arg Arg His Trp Pro Gly Gly Phe 
            340                 345                 350         

Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr 
        355                 360                 365             

Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser 
    370                 375                 380                 

Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu 
385                 390                 395                 400 



Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His 
                405                 410                 415     

Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser 
            420                 425                 430         

Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys 
        435                 440                 445             

Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu 
    450                 455                 460                 

Pro Lys Ser Cys 
465             

<210> 49
<211> 461
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 49
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ser Ile Tyr Pro Gly Asn Val Asn Thr Asn Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Asp Arg Ala Thr Leu Thr Val Asp Thr Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      



Thr Arg Ser His Tyr Gly Leu Asp Trp Asn Phe Asp Val Trp Gly Gln 
            100                 105                 110         

Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly 
        115                 120                 125             

Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser 
    130                 135                 140                 

Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys His Ala 
145                 150                 155                 160 

Ser Gln Asn Ile Tyr Val Trp Leu Asn Trp Tyr Gln Gln Lys Pro Gly 
                165                 170                 175     

Lys Ala Pro Lys Leu Leu Ile Tyr Lys Ala Ser Asn Leu His Thr Gly 
            180                 185                 190         

Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
        195                 200                 205             

Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln 
    210                 215                 220                 

Gln Gly Gln Thr Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu 
225                 230                 235                 240 

Ile Lys Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser 
                245                 250                 255     

Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala 
            260                 265                 270         

Ser Gln Asp Val Ser Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly 
        275                 280                 285             

Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Phe Leu Tyr Ser Gly 
    290                 295                 300                 



Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
305                 310                 315                 320 

Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln 
                325                 330                 335     

Gln Tyr Leu Tyr His Pro Ala Thr Phe Gly Gln Gly Thr Lys Val Glu 
            340                 345                 350         

Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser 
        355                 360                 365             

Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn 
    370                 375                 380                 

Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala 
385                 390                 395                 400 

Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys 
                405                 410                 415     

Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp 
            420                 425                 430         

Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu 
        435                 440                 445             

Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
    450                 455                 460     

<210> 50
<211> 470
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 50
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ser Ile Tyr Pro Gly Asn Val Asn Thr Asn Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Asp Arg Ala Thr Leu Thr Val Asp Thr Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Thr Arg Ser His Tyr Gly Leu Asp Trp Asn Phe Asp Val Trp Gly Gln 
            100                 105                 110         

Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly 
        115                 120                 125             

Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser 
    130                 135                 140                 

Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys His Ala 
145                 150                 155                 160 

Ser Gln Asn Ile Tyr Val Trp Leu Asn Trp Tyr Gln Gln Lys Pro Gly 
                165                 170                 175     

Lys Ala Pro Lys Leu Leu Ile Tyr Lys Ala Ser Asn Leu His Thr Gly 
            180                 185                 190         

Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
        195                 200                 205             

Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln 
    210                 215                 220                 

Gln Gly Gln Thr Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu 
225                 230                 235                 240 



Ile Lys Gly Gly Gly Gly Ser Glu Val Gln Leu Leu Glu Ser Gly Gly 
                245                 250                 255     

Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser 
            260                 265                 270         

Gly Phe Thr Phe Ser Ser Tyr Ile Met Met Trp Val Arg Gln Ala Pro 
        275                 280                 285             

Gly Lys Gly Leu Glu Trp Val Ser Ser Ile Tyr Pro Ser Gly Gly Ile 
    290                 295                 300                 

Thr Phe Tyr Ala Asp Thr Val Lys Gly Arg Phe Thr Ile Ser Arg Asp 
305                 310                 315                 320 

Asn Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu 
                325                 330                 335     

Asp Thr Ala Val Tyr Tyr Cys Ala Arg Ile Lys Leu Gly Thr Val Thr 
            340                 345                 350         

Thr Val Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala 
        355                 360                 365             

Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser 
    370                 375                 380                 

Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe 
385                 390                 395                 400 

Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly 
                405                 410                 415     

Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu 
            420                 425                 430         

Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr 
        435                 440                 445             



Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys 
    450                 455                 460                 

Val Glu Pro Lys Ser Cys 
465                 470 

<210> 51
<211> 463
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 51
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ser Ile Tyr Pro Gly Asn Val Asn Thr Asn Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Asp Arg Ala Thr Leu Thr Val Asp Thr Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Thr Arg Ser His Tyr Gly Leu Asp Trp Asn Phe Asp Val Trp Gly Gln 
            100                 105                 110         

Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly 
        115                 120                 125             

Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser 
    130                 135                 140                 



Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys His Ala 
145                 150                 155                 160 

Ser Gln Asn Ile Tyr Val Trp Leu Asn Trp Tyr Gln Gln Lys Pro Gly 
                165                 170                 175     

Lys Ala Pro Lys Leu Leu Ile Tyr Lys Ala Ser Asn Leu His Thr Gly 
            180                 185                 190         

Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
        195                 200                 205             

Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln 
    210                 215                 220                 

Gln Gly Gln Thr Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu 
225                 230                 235                 240 

Ile Lys Gly Gly Gly Gly Ser Gln Ser Ala Leu Thr Gln Pro Ala Ser 
                245                 250                 255     

Val Ser Gly Ser Pro Gly Gln Ser Ile Thr Ile Ser Cys Thr Gly Thr 
            260                 265                 270         

Ser Ser Asp Val Gly Gly Tyr Asn Tyr Val Ser Trp Tyr Gln Gln His 
        275                 280                 285             

Pro Gly Lys Ala Pro Lys Leu Met Ile Tyr Asp Val Ser Asn Arg Pro 
    290                 295                 300                 

Ser Gly Val Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala 
305                 310                 315                 320 

Ser Leu Thr Ile Ser Gly Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyr 
                325                 330                 335     

Cys Ser Ser Tyr Thr Ser Ser Ser Thr Arg Val Phe Gly Thr Gly Thr 
            340                 345                 350         

Lys Val Thr Val Leu Gly Gln Pro Lys Ala Asn Pro Thr Val Thr Leu 
        355                 360                 365             



Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn Lys Ala Thr Leu Val 
    370                 375                 380                 

Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val Thr Val Ala Trp Lys 
385                 390                 395                 400 

Ala Asp Gly Ser Pro Val Lys Ala Gly Val Glu Thr Thr Lys Pro Ser 
                405                 410                 415     

Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr 
            420                 425                 430         

Pro Glu Gln Trp Lys Ser His Arg Ser Tyr Ser Cys Gln Val Thr His 
        435                 440                 445             

Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr Glu Cys Ser 
    450                 455                 460             

<210> 52
<211> 471
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 52
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ser Ile Tyr Pro Gly Asn Val Asn Thr Asn Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Asp Arg Ala Thr Leu Thr Val Asp Thr Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  



Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Thr Arg Ser His Tyr Gly Leu Asp Trp Asn Phe Asp Val Trp Gly Gln 
            100                 105                 110         

Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly 
        115                 120                 125             

Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser 
    130                 135                 140                 

Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys His Ala 
145                 150                 155                 160 

Ser Gln Asn Ile Tyr Val Trp Leu Asn Trp Tyr Gln Gln Lys Pro Gly 
                165                 170                 175     

Lys Ala Pro Lys Leu Leu Ile Tyr Lys Ala Ser Asn Leu His Thr Gly 
            180                 185                 190         

Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
        195                 200                 205             

Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln 
    210                 215                 220                 

Gln Gly Gln Thr Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu 
225                 230                 235                 240 

Ile Lys Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly Gly 
                245                 250                 255     

Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser 
            260                 265                 270         

Gly Phe Thr Phe Ser Arg Tyr Trp Met Ser Trp Val Arg Gln Ala Pro 
        275                 280                 285             



Gly Lys Gly Leu Glu Trp Val Ala Asn Ile Lys Gln Asp Gly Ser Glu 
    290                 295                 300                 

Lys Tyr Tyr Val Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp 
305                 310                 315                 320 

Asn Ala Lys Asn Ser Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu 
                325                 330                 335     

Asp Thr Ala Val Tyr Tyr Cys Ala Arg Glu Gly Gly Trp Phe Gly Glu 
            340                 345                 350         

Leu Ala Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
        355                 360                 365             

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 
    370                 375                 380                 

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 
385                 390                 395                 400 

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 
                405                 410                 415     

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
            420                 425                 430         

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr 
        435                 440                 445             

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 
    450                 455                 460                 

Arg Val Glu Pro Lys Ser Cys 
465                 470     

<210> 53
<211> 462
<212> PRT
<213> Artificial Sequence

<220>



<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 53
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ser Ile Tyr Pro Gly Asn Val Asn Thr Asn Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Asp Arg Ala Thr Leu Thr Val Asp Thr Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Thr Arg Ser His Tyr Gly Leu Asp Trp Asn Phe Asp Val Trp Gly Gln 
            100                 105                 110         

Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly 
        115                 120                 125             

Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser 
    130                 135                 140                 

Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys His Ala 
145                 150                 155                 160 

Ser Gln Asn Ile Tyr Val Trp Leu Asn Trp Tyr Gln Gln Lys Pro Gly 
                165                 170                 175     

Lys Ala Pro Lys Leu Leu Ile Tyr Lys Ala Ser Asn Leu His Thr Gly 
            180                 185                 190         

Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
        195                 200                 205             



Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln 
    210                 215                 220                 

Gln Gly Gln Thr Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu 
225                 230                 235                 240 

Ile Lys Gly Gly Gly Gly Ser Glu Ile Val Leu Thr Gln Ser Pro Gly 
                245                 250                 255     

Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala 
            260                 265                 270         

Ser Gln Arg Val Ser Ser Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro 
        275                 280                 285             

Gly Gln Ala Pro Arg Leu Leu Ile Tyr Asp Ala Ser Ser Arg Ala Thr 
    290                 295                 300                 

Gly Ile Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 
305                 310                 315                 320 

Leu Thr Ile Ser Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys 
                325                 330                 335     

Gln Gln Tyr Gly Ser Leu Pro Trp Thr Phe Gly Gln Gly Thr Lys Val 
            340                 345                 350         

Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro 
        355                 360                 365             

Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu 
    370                 375                 380                 

Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn 
385                 390                 395                 400 

Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser 
                405                 410                 415     



Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala 
            420                 425                 430         

Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly 
        435                 440                 445             

Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
    450                 455                 460         

<210> 54
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 54
Gly Ser Thr Phe Tyr Thr Ala Val 
1               5               

<210> 55
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 55
Ile Arg Trp Thr Ala Leu Thr Thr 
1               5               

<210> 56
<211> 17
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 56
Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
1               5                   10                  15      



Tyr 
    

<210> 57
<211> 124
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 57
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
        115                 120                 

<210> 58
<211> 5
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide



<220> 
<223> See specification as filed for detailed description of
      substitutions and preferred embodiments

<400> 58
Gly Ser Gly Gly Ser 
1               5   

<210> 59
<211> 4
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<220> 
<223> See specification as filed for detailed description of
      substitutions and preferred embodiments

<400> 59
Gly Gly Gly Ser 
1               

<210> 60
<211> 5
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<220> 
<223> See specification as filed for detailed description of
      substitutions and preferred embodiments

<400> 60
Gly Gly Gly Gly Ser 
1               5   

<210> 61
<211> 6
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide



<220> 
<223> See specification as filed for detailed description of
      substitutions and preferred embodiments

<400> 61
Gly Ser Ser Gly Gly Ser 
1               5       

<210> 62
<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 62
Gly Gly Gly Gly Ser Gly Gly Gly Ser 
1               5                   

<210> 63
<211> 28
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 63
Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly 
1               5                   10                  15      

Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly Ser 
            20                  25              

<210> 64
<211> 18
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 64
Gly Gly Gly Gly Ser Leu Ser Gly Arg Ser Asp Asn His Gly Ser Ser 
1               5                   10                  15      



Gly Thr 
        

<210> 65
<211> 26
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 65
Gly Gly Gly Gly Ser Ser Gly Gly Ser Gly Gly Ser Gly Leu Ser Gly 
1               5                   10                  15      

Arg Ser Asp Asn His Gly Ser Ser Gly Thr 
            20                  25      

<210> 66
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 66
Ala Ser Gly Arg Ser Asp Asn His 
1               5               

<210> 67
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 67
Leu Ala Gly Arg Ser Asp Asn His 
1               5               

<210> 68
<211> 13



<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 68
Ile Ser Ser Gly Leu Ala Ser Gly Arg Ser Asp Asn His 
1               5                   10              

<210> 69
<211> 13
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 69
Ile Ser Ser Gly Leu Leu Ala Gly Arg Ser Asp Asn His 
1               5                   10              

<210> 70
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 70
Leu Ser Gly Arg Ser Asp Asn His 
1               5               

<210> 71
<211> 13
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 71
Ile Ser Ser Gly Leu Leu Ser Gly Arg Ser Asp Asn Pro 
1               5                   10              



<210> 72
<211> 13
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 72
Ile Ser Ser Gly Leu Leu Ser Gly Arg Ser Asp Asn His 
1               5                   10              

<210> 73
<211> 16
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 73
Leu Ser Gly Arg Ser Asp Asn His Ser Pro Leu Gly Leu Ala Gly Ser 
1               5                   10                  15      

<210> 74
<211> 16
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 74
Ser Pro Leu Gly Leu Ala Gly Ser Leu Ser Gly Arg Ser Asp Asn His 
1               5                   10                  15      

<210> 75
<211> 12
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 75
Ser Pro Leu Gly Leu Ser Gly Arg Ser Asp Asn His 
1               5                   10          



<210> 76
<211> 16
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 76
Leu Ala Gly Arg Ser Asp Asn His Ser Pro Leu Gly Leu Ala Gly Ser 
1               5                   10                  15      

<210> 77
<211> 16
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 77
Leu Ser Gly Arg Ser Asp Asn His Val Pro Leu Ser Leu Lys Met Gly 
1               5                   10                  15      

<210> 78
<211> 16
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 78
Leu Ser Gly Arg Ser Asp Asn His Val Pro Leu Ser Leu Ser Met Gly 
1               5                   10                  15      

<210> 79
<211> 31
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 79



Gly Ser Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Ile Ser Ser 
1               5                   10                  15      

Gly Leu Leu Ser Gly Arg Ser Asp Asn His Gly Ser Ser Gly Thr 
            20                  25                  30      

<210> 80
<211> 28
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 80
Gly Ser Ser Gly Gly Ser Gly Gly Ser Gly Gly Ile Ser Ser Gly Leu 
1               5                   10                  15      

Leu Ser Gly Arg Ser Asp Asn His Gly Gly Gly Ser 
            20                  25              

<210> 81
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 81
Ala Ser Gly Arg Ser Asp Asn His 
1               5               

<210> 82
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 82
Leu Ala Gly Arg Ser Asp Asn His 
1               5               



<210> 83
<211> 13
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 83
Ile Ser Ser Gly Leu Ala Ser Gly Arg Ser Asp Asn His 
1               5                   10              

<210> 84
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 84
Leu Ser Gly Arg Ser Asp Ala Gly 
1               5               

<210> 85
<211> 13
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 85
Ile Ser Ser Gly Leu Leu Ser Gly Arg Ser Asp Ala Gly 
1               5                   10              

<210> 86
<211> 18
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 86
Ala Ala Gly Leu Leu Ala Pro Pro Gly Gly Leu Ser Gly Arg Ser Asp 
1               5                   10                  15      



Ala Gly 
        

<210> 87
<211> 12
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 87
Ser Pro Leu Gly Leu Ser Gly Arg Ser Asp Ala Gly 
1               5                   10          

<210> 88
<211> 15
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 88
Leu Ser Gly Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly 
1               5                   10                  15  

<210> 89
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 89
Gly Phe Thr Phe Asn Lys Tyr Ala 
1               5               

<210> 90
<211> 10
<212> PRT
<213> Artificial Sequence

<220>



<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 90
Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr 
1               5                   10  

<210> 91
<211> 16
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 91
Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr 
1               5                   10                  15      

<210> 92
<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 92
Thr Gly Ala Val Thr Ser Gly Asn Tyr 
1               5                   

<210> 93
<211> 3
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 93
Gly Thr Lys 
1           

<210> 94
<211> 9
<212> PRT
<213> Artificial Sequence



<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 94
Val Leu Trp Tyr Ser Asn Arg Trp Val 
1               5                   

<210> 95
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 95
Gly Phe Thr Phe Asn Thr Tyr Ala 
1               5               

<210> 96
<211> 16
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 96
Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe Ala Tyr 
1               5                   10                  15      

<210> 97
<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 97
Thr Gly Ala Val Thr Thr Ser Asn Tyr 
1               5                   

<210> 98
<211> 2



<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 98
Gly Thr 
1       

<210> 99
<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 99
Ala Leu Trp Tyr Ser Asn Leu Trp Val 
1               5                   

<210> 100
<211> 249
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 100
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys Tyr 
            20                  25                  30          

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp 
    50                  55                  60                  

Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr 
65                  70                  75                  80  



Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr 
                85                  90                  95      

Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr Trp 
            100                 105                 110         

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly 
        115                 120                 125             

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val Val 
    130                 135                 140                 

Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr Leu 
145                 150                 155                 160 

Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro Asn 
                165                 170                 175     

Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly Gly 
            180                 185                 190         

Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser Leu 
        195                 200                 205             

Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu Asp 
    210                 215                 220                 

Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val Phe 
225                 230                 235                 240 

Gly Gly Gly Thr Lys Leu Thr Val Leu 
                245                 

<210> 101
<211> 249
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide



<400> 101
Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly 
1               5                   10                  15      

Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser 
            20                  25                  30          

Asn Tyr Ala Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly 
        35                  40                  45              

Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Gly Thr Pro Ala Arg Phe 
    50                  55                  60                  

Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val 
65                  70                  75                  80  

Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn 
                85                  90                  95      

Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly 
            100                 105                 110         

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Gln Leu 
        115                 120                 125             

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu 
    130                 135                 140                 

Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr Ala Met Asn Trp 
145                 150                 155                 160 

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg 
                165                 170                 175     

Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp 
            180                 185                 190         

Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln 
        195                 200                 205             



Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg 
    210                 215                 220                 

His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe Ala Tyr Trp Gly 
225                 230                 235                 240 

Gln Gly Thr Leu Val Thr Val Ser Ser 
                245                 

<210> 102
<211> 6
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 102
Gln Ser Ile Gly Thr Asn 
1               5       

<210> 103
<211> 3
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 103
Tyr Ala Ser 
1           

<210> 104
<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 104
Gln Gln Asn Asn Asn Trp Pro Thr Thr 
1               5                   



<210> 105
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 105
Gly Phe Ser Leu Thr Asn Tyr Gly 
1               5               

<210> 106
<211> 7
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 106
Ile Trp Ser Gly Gly Asn Thr 
1               5           

<210> 107
<211> 13
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 107
Ala Arg Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe Ala Tyr 
1               5                   10              

<210> 108
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 108
Gln Ile Leu Leu Thr Gln Ser Pro Val Ile Leu Ser Val Ser Pro Gly 
1               5                   10                  15      



Glu Arg Val Ser Phe Ser Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn 
            20                  25                  30          

Ile His Trp Tyr Gln Gln Arg Thr Asn Gly Ser Pro Arg Leu Leu Ile 
        35                  40                  45              

Lys Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser Ile Asn Ser Val Glu Ser 
65                  70                  75                  80  

Glu Asp Ile Ala Asp Tyr Tyr Cys Gln Gln Asn Asn Asn Trp Pro Thr 
                85                  90                  95      

Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 



<210> 109
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 109
Asp Ile Leu Leu Thr Gln Ser Pro Val Ile Leu Ser Val Ser Pro Gly 
1               5                   10                  15      

Glu Arg Val Ser Phe Ser Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn 
            20                  25                  30          

Ile His Trp Tyr Gln Gln Arg Thr Asn Gly Ser Pro Arg Leu Leu Ile 
        35                  40                  45              

Lys Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser Ile Asn Ser Val Glu Ser 
65                  70                  75                  80  

Glu Asp Ile Ala Asp Tyr Tyr Cys Gln Gln Asn Asn Asn Trp Pro Thr 
                85                  90                  95      

Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     



Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 

<210> 110
<211> 222
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 110
Gln Val Gln Leu Lys Gln Ser Gly Pro Gly Leu Val Gln Pro Ser Gln 
1               5                   10                  15      

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Asn Tyr 
            20                  25                  30          

Gly Val His Trp Val Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Leu 
        35                  40                  45              

Gly Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr 
    50                  55                  60                  

Ser Arg Leu Ser Ile Asn Lys Asp Asn Ser Lys Ser Gln Val Phe Phe 
65                  70                  75                  80  

Lys Met Asn Ser Leu Gln Ser Asn Asp Thr Ala Ile Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe Ala Tyr Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ala Ala Ser Thr Lys Gly Pro Ser Val Phe 
        115                 120                 125             



Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 
    130                 135                 140                 

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
145                 150                 155                 160 

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
                165                 170                 175     

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 
            180                 185                 190         

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro 
        195                 200                 205             

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
    210                 215                 220         

<210> 111
<211> 222
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 111
Gln Val Gln Leu Lys Gln Ser Gly Pro Gly Leu Val Gln Pro Ser Gln 
1               5                   10                  15      

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Asn Tyr 
            20                  25                  30          

Gly Val His Trp Val Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Leu 
        35                  40                  45              

Gly Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr 
    50                  55                  60                  

Ser Arg Leu Ser Ile Asn Lys Asp Asn Ser Lys Ser Gln Val Phe Phe 
65                  70                  75                  80  



Lys Met Asn Ser Leu Gln Ser Gln Asp Thr Ala Ile Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe Ala Tyr Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ala Ala Ser Thr Lys Gly Pro Ser Val Phe 
        115                 120                 125             

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 
    130                 135                 140                 

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
145                 150                 155                 160 

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
                165                 170                 175     

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 
            180                 185                 190         

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro 
        195                 200                 205             

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
    210                 215                 220         

<210> 112
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 112
Gly Tyr Thr Phe Thr Asn Tyr Gly 
1               5               

<210> 113
<211> 8
<212> PRT
<213> Artificial Sequence



<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 113
Ile Asn Thr Tyr Thr Gly Glu Pro 
1               5               

<210> 114
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 114
Ala Arg Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val 
1               5                   10                  

<210> 115
<211> 6
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 115
Gln Asp Val Ser Ile Ala 
1               5       

<210> 116
<211> 3
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 116
Ser Ala Ser 
1           

<210> 117
<211> 9



<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 117
Gln Gln His Tyr Ile Thr Pro Leu Thr 
1               5                   

<210> 118
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 118
Asp Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala 
            20                  25                  30          

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu 
                85                  90                  95      

Thr Phe Gly Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             



Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 

<210> 119
<211> 224
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 119
Gln Val Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr 
            20                  25                  30          

Gly Met Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met 
        35                  40                  45              

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe 
    50                  55                  60                  

Lys Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr 
65                  70                  75                  80  



Leu Gln Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Ala Arg Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly 
            100                 105                 110         

Gln Gly Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser 
        115                 120                 125             

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala 
    130                 135                 140                 

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val 
145                 150                 155                 160 

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala 
                165                 170                 175     

Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val 
            180                 185                 190         

Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His 
        195                 200                 205             

Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
    210                 215                 220                 

<210> 120
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 120
Gly Phe Ala Phe Ser Arg Tyr Gly 
1               5               

<210> 121
<211> 8
<212> PRT
<213> Artificial Sequence



<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 121
Ile Trp Tyr Asp Gly Ser Asn Lys 
1               5               

<210> 122
<211> 16
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 122
Ala Arg Gly Gly Asp Phe Leu Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val 
1               5                   10                  15      

<210> 123
<211> 6
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 123
Gln Gly Ile Ser Asn Tyr 
1               5       

<210> 124
<211> 2
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 124
Glu Ala 
1       

<210> 125
<211> 9



<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 125
Gln Asn Tyr Asn Ser Ala Pro Phe Thr 
1               5                   

<210> 126
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 126
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Asn Tyr 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Thr Gly Lys Val Pro Lys Phe Leu Ile 
        35                  40                  45              

Tyr Glu Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Gly Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Val Ala Thr Tyr Tyr Cys Gln Asn Tyr Asn Ser Ala Pro Phe 
                85                  90                  95      

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             



Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 

<210> 127
<211> 226
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 127
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Ser Arg Tyr 
            20                  25                  30          

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Gln Tyr 
65                  70                  75                  80  



Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Gly Gly Asp Phe Leu Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val 
            100                 105                 110         

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly 
        115                 120                 125             

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly 
    130                 135                 140                 

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val 
145                 150                 155                 160 

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe 
                165                 170                 175     

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val 
            180                 185                 190         

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val 
        195                 200                 205             

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys 
    210                 215                 220                 

Ser Cys 
225     

<210> 128
<211> 478
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 128
Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly 
1               5                   10                  15      



Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser 
            20                  25                  30          

Asn Tyr Ala Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly 
        35                  40                  45              

Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Gly Thr Pro Ala Arg Phe 
    50                  55                  60                  

Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val 
65                  70                  75                  80  

Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn 
                85                  90                  95      

Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly 
            100                 105                 110         

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Gln Leu 
        115                 120                 125             

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu 
    130                 135                 140                 

Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr Ala Met Asn Trp 
145                 150                 155                 160 

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg 
                165                 170                 175     

Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp 
            180                 185                 190         

Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln 
        195                 200                 205             

Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg 
    210                 215                 220                 

His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe Ala Tyr Trp Gly 
225                 230                 235                 240 



Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gln Val 
                245                 250                 255     

Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser Val 
            260                 265                 270         

Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly Met 
        275                 280                 285             

Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly Trp 
    290                 295                 300                 

Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys Gly 
305                 310                 315                 320 

Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu Gln 
                325                 330                 335     

Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala Arg 
            340                 345                 350         

Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly 
        355                 360                 365             

Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe 
    370                 375                 380                 

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 
385                 390                 395                 400 

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
                405                 410                 415     

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
            420                 425                 430         

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 
        435                 440                 445             



Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro 
    450                 455                 460                 

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
465                 470                 475             

<210> 129
<211> 224
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 129
Gln Val Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr 
            20                  25                  30          

Gly Met Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met 
        35                  40                  45              

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe 
    50                  55                  60                  

Lys Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr 
65                  70                  75                  80  

Leu Gln Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Ala Arg Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly 
            100                 105                 110         

Gln Gly Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser 
        115                 120                 125             

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala 
    130                 135                 140                 



Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val 
145                 150                 155                 160 

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala 
                165                 170                 175     

Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val 
            180                 185                 190         

Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His 
        195                 200                 205             

Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
    210                 215                 220                 

<210> 130
<211> 468
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 130
Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly 
1               5                   10                  15      

Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser 
            20                  25                  30          

Asn Tyr Ala Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly 
        35                  40                  45              

Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Gly Thr Pro Ala Arg Phe 
    50                  55                  60                  

Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val 
65                  70                  75                  80  

Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn 
                85                  90                  95      



Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly 
            100                 105                 110         

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Gln Leu 
        115                 120                 125             

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu 
    130                 135                 140                 

Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr Ala Met Asn Trp 
145                 150                 155                 160 

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg 
                165                 170                 175     

Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp 
            180                 185                 190         

Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln 
        195                 200                 205             

Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg 
    210                 215                 220                 

His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe Ala Tyr Trp Gly 
225                 230                 235                 240 

Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Asp Ile 
                245                 250                 255     

Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg 
            260                 265                 270         

Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val Ala 
        275                 280                 285             

Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser 
    290                 295                 300                 

Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Gly 
305                 310                 315                 320 



Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp 
                325                 330                 335     

Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr Phe 
            340                 345                 350         

Gly Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser 
        355                 360                 365             

Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala 
    370                 375                 380                 

Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val 
385                 390                 395                 400 

Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser 
                405                 410                 415     

Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr 
            420                 425                 430         

Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys 
        435                 440                 445             

Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn 
    450                 455                 460                 

Arg Gly Glu Cys 
465             

<210> 131
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 131
Asp Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      



Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala 
            20                  25                  30          

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu 
                85                  90                  95      

Thr Phe Gly Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 



<210> 132
<211> 478
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 132
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys Tyr 
            20                  25                  30          

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp 
    50                  55                  60                  

Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr 
65                  70                  75                  80  

Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr 
                85                  90                  95      

Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr Trp 
            100                 105                 110         

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly 
        115                 120                 125             

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val Val 
    130                 135                 140                 

Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr Leu 
145                 150                 155                 160 

Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro Asn 
                165                 170                 175     



Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly Gly 
            180                 185                 190         

Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser Leu 
        195                 200                 205             

Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu Asp 
    210                 215                 220                 

Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val Phe 
225                 230                 235                 240 

Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln Val 
                245                 250                 255     

Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser Val 
            260                 265                 270         

Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly Met 
        275                 280                 285             

Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly Trp 
    290                 295                 300                 

Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys Gly 
305                 310                 315                 320 

Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu Gln 
                325                 330                 335     

Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala Arg 
            340                 345                 350         

Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly 
        355                 360                 365             

Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe 
    370                 375                 380                 

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 
385                 390                 395                 400 



Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
                405                 410                 415     

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
            420                 425                 430         

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 
        435                 440                 445             

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro 
    450                 455                 460                 

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
465                 470                 475             

<210> 133
<211> 256
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 133
Gly Gly Val Asp Phe Cys Lys Ile Tyr Ser Trp Pro Val Cys His Gln 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          

Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Asp Ile Gln Leu Thr Gln 
        35                  40                  45              

Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Ser Ile Thr 
    50                  55                  60                  

Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val Ala Trp Tyr Gln Gln 
65                  70                  75                  80  

Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Tyr Arg 
                85                  90                  95      



Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
            100                 105                 110         

Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Val Tyr 
        115                 120                 125             

Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr Phe Gly Ala Gly Thr 
    130                 135                 140                 

Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe 
145                 150                 155                 160 

Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys 
                165                 170                 175     

Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val 
            180                 185                 190         

Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln 
        195                 200                 205             

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
    210                 215                 220                 

Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
225                 230                 235                 240 

Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
                245                 250                 255     

<210> 134
<211> 655
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 134
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      



Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             

Ser Gly Gly Gly Ser Gly Gly Val Tyr Cys Gly Pro Glu Phe Asp Glu 
    130                 135                 140                 

Ser Val Gly Cys Met Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly 
145                 150                 155                 160 

Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 



Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             

Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     

Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln 
            420                 425                 430         

Val Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser 
        435                 440                 445             



Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly 
    450                 455                 460                 

Met Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly 
465                 470                 475                 480 

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys 
                485                 490                 495     

Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu 
            500                 505                 510         

Gln Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala 
        515                 520                 525             

Arg Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln 
    530                 535                 540                 

Gly Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val 
545                 550                 555                 560 

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala 
                565                 570                 575     

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser 
            580                 585                 590         

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val 
        595                 600                 605             

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro 
    610                 615                 620                 

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys 
625                 630                 635                 640 

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
                645                 650                 655 



<210> 135
<211> 224
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 135
Gln Val Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr 
            20                  25                  30          

Gly Met Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met 
        35                  40                  45              

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe 
    50                  55                  60                  

Lys Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr 
65                  70                  75                  80  

Leu Gln Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Ala Arg Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly 
            100                 105                 110         

Gln Gly Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser 
        115                 120                 125             

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala 
    130                 135                 140                 

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val 
145                 150                 155                 160 

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala 
                165                 170                 175     



Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val 
            180                 185                 190         

Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His 
        195                 200                 205             

Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
    210                 215                 220                 

<210> 136
<211> 468
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 136
Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly 
1               5                   10                  15      

Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser 
            20                  25                  30          

Asn Tyr Ala Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly 
        35                  40                  45              

Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Gly Thr Pro Ala Arg Phe 
    50                  55                  60                  

Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val 
65                  70                  75                  80  

Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn 
                85                  90                  95      

Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly 
            100                 105                 110         

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Gln Leu 
        115                 120                 125             



Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu 
    130                 135                 140                 

Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr Ala Met Asn Trp 
145                 150                 155                 160 

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg 
                165                 170                 175     

Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp 
            180                 185                 190         

Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln 
        195                 200                 205             

Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg 
    210                 215                 220                 

His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe Ala Tyr Trp Gly 
225                 230                 235                 240 

Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Asp Ile 
                245                 250                 255     

Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg 
            260                 265                 270         

Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val Ala 
        275                 280                 285             

Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser 
    290                 295                 300                 

Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Gly 
305                 310                 315                 320 

Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp 
                325                 330                 335     

Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr Phe 
            340                 345                 350         



Gly Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser 
        355                 360                 365             

Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala 
    370                 375                 380                 

Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val 
385                 390                 395                 400 

Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser 
                405                 410                 415     

Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr 
            420                 425                 430         

Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys 
        435                 440                 445             

Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn 
    450                 455                 460                 

Arg Gly Glu Cys 
465             

<210> 137
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 137
Asp Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala 
            20                  25                  30          

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              



Tyr Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu 
                85                  90                  95      

Thr Phe Gly Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 

<210> 138
<211> 478
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide



<400> 138
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys Tyr 
            20                  25                  30          

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp 
    50                  55                  60                  

Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr 
65                  70                  75                  80  

Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr 
                85                  90                  95      

Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr Trp 
            100                 105                 110         

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly 
        115                 120                 125             

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val Val 
    130                 135                 140                 

Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr Leu 
145                 150                 155                 160 

Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro Asn 
                165                 170                 175     

Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly Gly 
            180                 185                 190         

Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser Leu 
        195                 200                 205             



Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu Asp 
    210                 215                 220                 

Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val Phe 
225                 230                 235                 240 

Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln Val 
                245                 250                 255     

Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser Val 
            260                 265                 270         

Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly Met 
        275                 280                 285             

Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly Trp 
    290                 295                 300                 

Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys Gly 
305                 310                 315                 320 

Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu Gln 
                325                 330                 335     

Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala Arg 
            340                 345                 350         

Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly 
        355                 360                 365             

Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe 
    370                 375                 380                 

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 
385                 390                 395                 400 

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
                405                 410                 415     

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
            420                 425                 430         



Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 
        435                 440                 445             

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro 
    450                 455                 460                 

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
465                 470                 475             

<210> 139
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 139
Gln Ile Leu Leu Thr Gln Ser Pro Val Ile Leu Ser Val Ser Pro Gly 
1               5                   10                  15      

Glu Arg Val Ser Phe Ser Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn 
            20                  25                  30          

Ile His Trp Tyr Gln Gln Arg Thr Asn Gly Ser Pro Arg Leu Leu Ile 
        35                  40                  45              

Lys Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser Ile Asn Ser Val Glu Ser 
65                  70                  75                  80  

Glu Asp Ile Ala Asp Tyr Tyr Cys Gln Gln Asn Asn Asn Trp Pro Thr 
                85                  90                  95      

Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             



Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 

<210> 140
<211> 222
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 140
Gln Val Gln Leu Lys Gln Ser Gly Pro Gly Leu Val Gln Pro Ser Gln 
1               5                   10                  15      

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Asn Tyr 
            20                  25                  30          

Gly Val His Trp Val Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Leu 
        35                  40                  45              

Gly Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr 
    50                  55                  60                  

Ser Arg Leu Ser Ile Asn Lys Asp Asn Ser Lys Ser Gln Val Phe Phe 
65                  70                  75                  80  



Lys Met Asn Ser Leu Gln Ser Asn Asp Thr Ala Ile Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe Ala Tyr Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ala Ala Ser Thr Lys Gly Pro Ser Val Phe 
        115                 120                 125             

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 
    130                 135                 140                 

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
145                 150                 155                 160 

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
                165                 170                 175     

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 
            180                 185                 190         

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro 
        195                 200                 205             

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
    210                 215                 220         

<210> 141
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 141
Asp Ile Leu Leu Thr Gln Ser Pro Val Ile Leu Ser Val Ser Pro Gly 
1               5                   10                  15      

Glu Arg Val Ser Phe Ser Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn 
            20                  25                  30          



Ile His Trp Tyr Gln Gln Arg Thr Asn Gly Ser Pro Arg Leu Leu Ile 
        35                  40                  45              

Lys Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser Ile Asn Ser Val Glu Ser 
65                  70                  75                  80  

Glu Asp Ile Ala Asp Tyr Tyr Cys Gln Gln Asn Asn Asn Trp Pro Thr 
                85                  90                  95      

Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 

<210> 142
<211> 222
<212> PRT
<213> Artificial Sequence



<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 142
Gln Val Gln Leu Lys Gln Ser Gly Pro Gly Leu Val Gln Pro Ser Gln 
1               5                   10                  15      

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Asn Tyr 
            20                  25                  30          

Gly Val His Trp Val Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Leu 
        35                  40                  45              

Gly Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr 
    50                  55                  60                  

Ser Arg Leu Ser Ile Asn Lys Asp Asn Ser Lys Ser Gln Val Phe Phe 
65                  70                  75                  80  

Lys Met Asn Ser Leu Gln Ser Gln Asp Thr Ala Ile Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe Ala Tyr Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ala Ala Ser Thr Lys Gly Pro Ser Val Phe 
        115                 120                 125             

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 
    130                 135                 140                 

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
145                 150                 155                 160 

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
                165                 170                 175     

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 
            180                 185                 190         



Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro 
        195                 200                 205             

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
    210                 215                 220         

<210> 143
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 143
Asp Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala 
            20                  25                  30          

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu 
                85                  90                  95      

Thr Phe Gly Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 



Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 

<210> 144
<211> 478
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 144
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys Tyr 
            20                  25                  30          

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp 
    50                  55                  60                  

Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr 
65                  70                  75                  80  

Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr 
                85                  90                  95      



Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr Trp 
            100                 105                 110         

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly 
        115                 120                 125             

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val Val 
    130                 135                 140                 

Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr Leu 
145                 150                 155                 160 

Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro Asn 
                165                 170                 175     

Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly Gly 
            180                 185                 190         

Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser Leu 
        195                 200                 205             

Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu Asp 
    210                 215                 220                 

Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val Phe 
225                 230                 235                 240 

Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln Val 
                245                 250                 255     

Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser Val 
            260                 265                 270         

Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly Met 
        275                 280                 285             

Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly Trp 
    290                 295                 300                 

Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys Gly 
305                 310                 315                 320 



Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu Gln 
                325                 330                 335     

Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala Arg 
            340                 345                 350         

Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly 
        355                 360                 365             

Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe 
    370                 375                 380                 

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 
385                 390                 395                 400 

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
                405                 410                 415     

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
            420                 425                 430         

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 
        435                 440                 445             

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro 
    450                 455                 460                 

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
465                 470                 475             

<210> 145
<211> 468
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 145
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      



Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys Tyr 
            20                  25                  30          

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp 
    50                  55                  60                  

Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr 
65                  70                  75                  80  

Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr 
                85                  90                  95      

Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr Trp 
            100                 105                 110         

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly 
        115                 120                 125             

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val Val 
    130                 135                 140                 

Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr Leu 
145                 150                 155                 160 

Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro Asn 
                165                 170                 175     

Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly Gly 
            180                 185                 190         

Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser Leu 
        195                 200                 205             

Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu Asp 
    210                 215                 220                 



Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val Phe 
225                 230                 235                 240 

Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Asp Ile 
                245                 250                 255     

Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg 
            260                 265                 270         

Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val Ala 
        275                 280                 285             

Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser 
    290                 295                 300                 

Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Gly 
305                 310                 315                 320 

Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp 
                325                 330                 335     

Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr Phe 
            340                 345                 350         

Gly Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser 
        355                 360                 365             

Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala 
    370                 375                 380                 

Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val 
385                 390                 395                 400 

Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser 
                405                 410                 415     

Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr 
            420                 425                 430         

Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys 
        435                 440                 445             



Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn 
    450                 455                 460                 

Arg Gly Glu Cys 
465             

<210> 146
<211> 224
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 146
Gln Val Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr 
            20                  25                  30          

Gly Met Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met 
        35                  40                  45              

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe 
    50                  55                  60                  

Lys Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr 
65                  70                  75                  80  

Leu Gln Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Ala Arg Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly 
            100                 105                 110         

Gln Gly Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser 
        115                 120                 125             

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala 
    130                 135                 140                 



Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val 
145                 150                 155                 160 

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala 
                165                 170                 175     

Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val 
            180                 185                 190         

Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His 
        195                 200                 205             

Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
    210                 215                 220                 

<210> 147
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 147
Asp Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala 
            20                  25                  30          

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu 
                85                  90                  95      



Thr Phe Gly Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 

<210> 148
<211> 478
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 148
Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly 
1               5                   10                  15      

Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser 
            20                  25                  30          

Asn Tyr Ala Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly 
        35                  40                  45              



Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Gly Thr Pro Ala Arg Phe 
    50                  55                  60                  

Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val 
65                  70                  75                  80  

Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn 
                85                  90                  95      

Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly 
            100                 105                 110         

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Gln Leu 
        115                 120                 125             

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu 
    130                 135                 140                 

Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr Ala Met Asn Trp 
145                 150                 155                 160 

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg 
                165                 170                 175     

Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp 
            180                 185                 190         

Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln 
        195                 200                 205             

Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg 
    210                 215                 220                 

His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe Ala Tyr Trp Gly 
225                 230                 235                 240 

Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gln Val 
                245                 250                 255     



Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser Val 
            260                 265                 270         

Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly Met 
        275                 280                 285             

Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly Trp 
    290                 295                 300                 

Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys Gly 
305                 310                 315                 320 

Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu Gln 
                325                 330                 335     

Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala Arg 
            340                 345                 350         

Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly 
        355                 360                 365             

Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe 
    370                 375                 380                 

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 
385                 390                 395                 400 

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
                405                 410                 415     

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
            420                 425                 430         

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 
        435                 440                 445             

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro 
    450                 455                 460                 

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
465                 470                 475             



<210> 149
<211> 468
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 149
Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly 
1               5                   10                  15      

Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser 
            20                  25                  30          

Asn Tyr Ala Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly 
        35                  40                  45              

Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Gly Thr Pro Ala Arg Phe 
    50                  55                  60                  

Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val 
65                  70                  75                  80  

Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn 
                85                  90                  95      

Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly 
            100                 105                 110         

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Gln Leu 
        115                 120                 125             

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu 
    130                 135                 140                 

Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr Ala Met Asn Trp 
145                 150                 155                 160 

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg 
                165                 170                 175     



Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp 
            180                 185                 190         

Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln 
        195                 200                 205             

Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg 
    210                 215                 220                 

His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe Ala Tyr Trp Gly 
225                 230                 235                 240 

Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Asp Ile 
                245                 250                 255     

Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg 
            260                 265                 270         

Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val Ala 
        275                 280                 285             

Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser 
    290                 295                 300                 

Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Gly 
305                 310                 315                 320 

Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp 
                325                 330                 335     

Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr Phe 
            340                 345                 350         

Gly Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser 
        355                 360                 365             

Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala 
    370                 375                 380                 



Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val 
385                 390                 395                 400 

Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser 
                405                 410                 415     

Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr 
            420                 425                 430         

Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys 
        435                 440                 445             

Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn 
    450                 455                 460                 

Arg Gly Glu Cys 
465             

<210> 150
<211> 224
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 150
Gln Val Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr 
            20                  25                  30          

Gly Met Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met 
        35                  40                  45              

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe 
    50                  55                  60                  

Lys Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr 
65                  70                  75                  80  



Leu Gln Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Ala Arg Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly 
            100                 105                 110         

Gln Gly Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser 
        115                 120                 125             

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala 
    130                 135                 140                 

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val 
145                 150                 155                 160 

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala 
                165                 170                 175     

Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val 
            180                 185                 190         

Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His 
        195                 200                 205             

Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
    210                 215                 220                 

<210> 151
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 151
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Thr Asn Tyr 
            20                  25                  30          



Leu Ala Trp Phe Gln Gln Lys Pro Gly Lys Ala Pro Lys Ser Leu Ile 
        35                  40                  45              

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Lys Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Ser Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Ile 
                85                  90                  95      

Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 

<210> 152
<211> 481
<212> PRT
<213> Artificial Sequence

<220>



<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 152
Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly 
1               5                   10                  15      

Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser 
            20                  25                  30          

Asn Tyr Ala Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly 
        35                  40                  45              

Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Gly Thr Pro Ala Arg Phe 
    50                  55                  60                  

Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val 
65                  70                  75                  80  

Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn 
                85                  90                  95      

Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly 
            100                 105                 110         

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Gln Leu 
        115                 120                 125             

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu 
    130                 135                 140                 

Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr Ala Met Asn Trp 
145                 150                 155                 160 

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg 
                165                 170                 175     

Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp 
            180                 185                 190         

Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln 
        195                 200                 205             



Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg 
    210                 215                 220                 

His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe Ala Tyr Trp Gly 
225                 230                 235                 240 

Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gln Val 
                245                 250                 255     

Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg Ser Leu 
            260                 265                 270         

Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Tyr Val Met 
        275                 280                 285             

His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Ile 
    290                 295                 300                 

Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys Gly 
305                 310                 315                 320 

Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln 
                325                 330                 335     

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Gly 
            340                 345                 350         

Gly Tyr Asn Trp Asn Tyr Glu Tyr His Tyr Tyr Gly Met Asp Val Trp 
        355                 360                 365             

Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
    370                 375                 380                 

Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
385                 390                 395                 400 

Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
                405                 410                 415     



Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
            420                 425                 430         

Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
        435                 440                 445             

Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
    450                 455                 460                 

His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
465                 470                 475                 480 

Cys 
    

<210> 153
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 153
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Asn Tyr 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Thr Gly Lys Val Pro Lys Phe Leu Ile 
        35                  40                  45              

Tyr Glu Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Gly Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Val Ala Thr Tyr Tyr Cys Gln Asn Tyr Asn Ser Ala Pro Phe 
                85                  90                  95      



Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 

<210> 154
<211> 480
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 154
Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly 
1               5                   10                  15      

Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser 
            20                  25                  30          

Asn Tyr Ala Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly 
        35                  40                  45              



Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Gly Thr Pro Ala Arg Phe 
    50                  55                  60                  

Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val 
65                  70                  75                  80  

Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn 
                85                  90                  95      

Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly 
            100                 105                 110         

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Gln Leu 
        115                 120                 125             

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu 
    130                 135                 140                 

Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr Ala Met Asn Trp 
145                 150                 155                 160 

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg 
                165                 170                 175     

Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp 
            180                 185                 190         

Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln 
        195                 200                 205             

Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg 
    210                 215                 220                 

His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe Ala Tyr Trp Gly 
225                 230                 235                 240 

Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gln Val 
                245                 250                 255     

Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg Ser Leu 
            260                 265                 270         



Arg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Ser Arg Tyr Gly Met 
        275                 280                 285             

His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Val 
    290                 295                 300                 

Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys Gly 
305                 310                 315                 320 

Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Gln Tyr Leu Gln 
                325                 330                 335     

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
            340                 345                 350         

Gly Gly Asp Phe Leu Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val Trp Gly 
        355                 360                 365             

Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser 
    370                 375                 380                 

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala 
385                 390                 395                 400 

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val 
                405                 410                 415     

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala 
            420                 425                 430         

Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val 
        435                 440                 445             

Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His 
    450                 455                 460                 

Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
465                 470                 475                 480 



<210> 155
<211> 468
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 155
Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly 
1               5                   10                  15      

Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser 
            20                  25                  30          

Asn Tyr Ala Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly 
        35                  40                  45              

Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Gly Thr Pro Ala Arg Phe 
    50                  55                  60                  

Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val 
65                  70                  75                  80  

Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn 
                85                  90                  95      

Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly 
            100                 105                 110         

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Gln Leu 
        115                 120                 125             

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu 
    130                 135                 140                 

Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr Ala Met Asn Trp 
145                 150                 155                 160 

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg 
                165                 170                 175     



Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp 
            180                 185                 190         

Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln 
        195                 200                 205             

Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg 
    210                 215                 220                 

His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe Ala Tyr Trp Gly 
225                 230                 235                 240 

Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Asp Ile 
                245                 250                 255     

Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg 
            260                 265                 270         

Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Asn Tyr Leu Ala 
        275                 280                 285             

Trp Tyr Gln Gln Lys Thr Gly Lys Val Pro Lys Phe Leu Ile Tyr Glu 
    290                 295                 300                 

Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly Gly Gly 
305                 310                 315                 320 

Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp 
                325                 330                 335     

Val Ala Thr Tyr Tyr Cys Gln Asn Tyr Asn Ser Ala Pro Phe Thr Phe 
            340                 345                 350         

Gly Pro Gly Thr Lys Val Asp Ile Lys Arg Thr Val Ala Ala Pro Ser 
        355                 360                 365             

Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala 
    370                 375                 380                 

Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val 
385                 390                 395                 400 



Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser 
                405                 410                 415     

Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr 
            420                 425                 430         

Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys 
        435                 440                 445             

Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn 
    450                 455                 460                 

Arg Gly Glu Cys 
465             

<210> 156
<211> 226
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 156
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Ser Arg Tyr 
            20                  25                  30          

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Gln Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      



Ala Arg Gly Gly Asp Phe Leu Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val 
            100                 105                 110         

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly 
        115                 120                 125             

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly 
    130                 135                 140                 

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val 
145                 150                 155                 160 

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe 
                165                 170                 175     

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val 
            180                 185                 190         

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val 
        195                 200                 205             

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys 
    210                 215                 220                 

Ser Cys 
225     

<210> 157
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 157
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Asn Tyr 
            20                  25                  30          



Leu Ala Trp Tyr Gln Gln Lys Thr Gly Lys Val Pro Lys Phe Leu Ile 
        35                  40                  45              

Tyr Glu Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Gly Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Val Ala Thr Tyr Tyr Cys Gln Asn Tyr Asn Ser Ala Pro Phe 
                85                  90                  95      

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 

<210> 158
<211> 480
<212> PRT
<213> Artificial Sequence



<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 158
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys Tyr 
            20                  25                  30          

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp 
    50                  55                  60                  

Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr 
65                  70                  75                  80  

Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr 
                85                  90                  95      

Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr Trp 
            100                 105                 110         

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly 
        115                 120                 125             

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val Val 
    130                 135                 140                 

Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr Leu 
145                 150                 155                 160 

Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro Asn 
                165                 170                 175     

Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly Gly 
            180                 185                 190         



Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser Leu 
        195                 200                 205             

Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu Asp 
    210                 215                 220                 

Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val Phe 
225                 230                 235                 240 

Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln Val 
                245                 250                 255     

Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg Ser Leu 
            260                 265                 270         

Arg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Ser Arg Tyr Gly Met 
        275                 280                 285             

His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Val 
    290                 295                 300                 

Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys Gly 
305                 310                 315                 320 

Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Gln Tyr Leu Gln 
                325                 330                 335     

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
            340                 345                 350         

Gly Gly Asp Phe Leu Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val Trp Gly 
        355                 360                 365             

Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser 
    370                 375                 380                 

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala 
385                 390                 395                 400 

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val 
                405                 410                 415     



Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala 
            420                 425                 430         

Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val 
        435                 440                 445             

Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His 
    450                 455                 460                 

Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
465                 470                 475                 480 

<210> 159
<211> 468
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 159
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys Tyr 
            20                  25                  30          

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp 
    50                  55                  60                  

Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr 
65                  70                  75                  80  

Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr 
                85                  90                  95      

Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr Trp 
            100                 105                 110         



Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly 
        115                 120                 125             

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val Val 
    130                 135                 140                 

Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr Leu 
145                 150                 155                 160 

Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro Asn 
                165                 170                 175     

Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly Gly 
            180                 185                 190         

Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser Leu 
        195                 200                 205             

Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu Asp 
    210                 215                 220                 

Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val Phe 
225                 230                 235                 240 

Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Asp Ile 
                245                 250                 255     

Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg 
            260                 265                 270         

Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Asn Tyr Leu Ala 
        275                 280                 285             

Trp Tyr Gln Gln Lys Thr Gly Lys Val Pro Lys Phe Leu Ile Tyr Glu 
    290                 295                 300                 

Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly Gly Gly 
305                 310                 315                 320 



Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp 
                325                 330                 335     

Val Ala Thr Tyr Tyr Cys Gln Asn Tyr Asn Ser Ala Pro Phe Thr Phe 
            340                 345                 350         

Gly Pro Gly Thr Lys Val Asp Ile Lys Arg Thr Val Ala Ala Pro Ser 
        355                 360                 365             

Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala 
    370                 375                 380                 

Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val 
385                 390                 395                 400 

Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser 
                405                 410                 415     

Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr 
            420                 425                 430         

Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys 
        435                 440                 445             

Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn 
    450                 455                 460                 

Arg Gly Glu Cys 
465             

<210> 160
<211> 226
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 160
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg 
1               5                   10                  15      



Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Ser Arg Tyr 
            20                  25                  30          

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Gln Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Gly Gly Asp Phe Leu Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val 
            100                 105                 110         

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly 
        115                 120                 125             

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly 
    130                 135                 140                 

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val 
145                 150                 155                 160 

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe 
                165                 170                 175     

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val 
            180                 185                 190         

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val 
        195                 200                 205             

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys 
    210                 215                 220                 

Ser Cys 
225     



<210> 161
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 161
Gly Ser Gln Cys Leu Gly Pro Glu Trp Glu Val Cys Pro Tyr 
1               5                   10                  

<210> 162
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 162
Val Tyr Cys Gly Pro Glu Phe Asp Glu Ser Val Gly Cys Met 
1               5                   10                  

<210> 163
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 163
Pro Cys Arg Ser His Ile Asp Val Ala Lys Pro Ile Cys Val 
1               5                   10                  

<210> 164
<211> 256
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 164



Gly Gly Pro Cys Arg Ser His Ile Asp Val Ala Lys Pro Ile Cys Val 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          

Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Asp Ile Leu Leu Thr Gln 
        35                  40                  45              

Ser Pro Val Ile Leu Ser Val Ser Pro Gly Glu Arg Val Ser Phe Ser 
    50                  55                  60                  

Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn Ile His Trp Tyr Gln Gln 
65                  70                  75                  80  

Arg Thr Asn Gly Ser Pro Arg Leu Leu Ile Lys Tyr Ala Ser Glu Ser 
                85                  90                  95      

Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
            100                 105                 110         

Phe Thr Leu Ser Ile Asn Ser Val Glu Ser Glu Asp Ile Ala Asp Tyr 
        115                 120                 125             

Tyr Cys Gln Gln Asn Asn Asn Trp Pro Thr Thr Phe Gly Ala Gly Thr 
    130                 135                 140                 

Lys Leu Glu Leu Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe 
145                 150                 155                 160 

Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys 
                165                 170                 175     

Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val 
            180                 185                 190         

Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln 
        195                 200                 205             

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
    210                 215                 220                 



Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
225                 230                 235                 240 

Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
                245                 250                 255     

<210> 165
<211> 653
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 165
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             

Ser Gly Gly Gly Ser Gly Gly Val Tyr Cys Gly Pro Glu Phe Asp Glu 
    130                 135                 140                 



Ser Val Gly Cys Met Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly 
145                 150                 155                 160 

Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             

Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     

Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         



Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln 
            420                 425                 430         

Val Gln Leu Lys Gln Ser Gly Pro Gly Leu Val Gln Pro Ser Gln Ser 
        435                 440                 445             

Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Asn Tyr Gly 
    450                 455                 460                 

Val His Trp Val Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Leu Gly 
465                 470                 475                 480 

Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr Ser 
                485                 490                 495     

Arg Leu Ser Ile Asn Lys Asp Asn Ser Lys Ser Gln Val Phe Phe Lys 
            500                 505                 510         

Met Asn Ser Leu Gln Ser Asn Asp Thr Ala Ile Tyr Tyr Cys Ala Arg 
        515                 520                 525             

Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe Ala Tyr Trp Gly Gln Gly Thr 
    530                 535                 540                 

Leu Val Thr Val Ser Ala Ala Ser Thr Lys Gly Pro Ser Val Phe Pro 
545                 550                 555                 560 

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly 
                565                 570                 575     



Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn 
            580                 585                 590         

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln 
        595                 600                 605             

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser 
    610                 615                 620                 

Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser 
625                 630                 635                 640 

Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
                645                 650             

<210> 166
<211> 256
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 166
Gly Gly Pro Cys Arg Ser His Ile Asp Val Ala Lys Pro Ile Cys Val 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          

Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Asp Ile Leu Leu Thr Gln 
        35                  40                  45              

Ser Pro Val Ile Leu Ser Val Ser Pro Gly Glu Arg Val Ser Phe Ser 
    50                  55                  60                  

Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn Ile His Trp Tyr Gln Gln 
65                  70                  75                  80  

Arg Thr Asn Gly Ser Pro Arg Leu Leu Ile Lys Tyr Ala Ser Glu Ser 
                85                  90                  95      



Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
            100                 105                 110         

Phe Thr Leu Ser Ile Asn Ser Val Glu Ser Glu Asp Ile Ala Asp Tyr 
        115                 120                 125             

Tyr Cys Gln Gln Asn Asn Asn Trp Pro Thr Thr Phe Gly Ala Gly Thr 
    130                 135                 140                 

Lys Leu Glu Leu Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe 
145                 150                 155                 160 

Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys 
                165                 170                 175     

Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val 
            180                 185                 190         

Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln 
        195                 200                 205             

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
    210                 215                 220                 

Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
225                 230                 235                 240 

Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
                245                 250                 255     

<210> 167
<211> 644
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 167
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Asn 
1               5                   10                  15      



Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Lys Phe 
            20                  25                  30          

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Ser Ile Ser Gly Ser Gly Arg Asp Thr Leu Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Thr Ile Gly Gly Ser Leu Ser Val Ser Ser Gln Gly Thr Leu Val Thr 
            100                 105                 110         

Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Val Tyr 
        115                 120                 125             

Cys Gly Pro Glu Phe Asp Glu Ser Val Gly Cys Met Gly Gly Gly Gly 
    130                 135                 140                 

Ser Gly Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser Pro Leu Gly 
145                 150                 155                 160 

Leu Ala Gly Ser Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly 
                165                 170                 175     

Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala 
            180                 185                 190         

Ser Gly Phe Thr Phe Asn Lys Tyr Ala Met Asn Trp Val Arg Gln Ala 
        195                 200                 205             

Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg Ser Lys Tyr Asn 
    210                 215                 220                 



Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile 
225                 230                 235                 240 

Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Asn Leu 
                245                 250                 255     

Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg His Gly Asn Phe 
            260                 265                 270         

Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr Trp Gly Gln Gly Thr Leu 
        275                 280                 285             

Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
    290                 295                 300                 

Gly Gly Gly Ser Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val 
305                 310                 315                 320 

Ser Pro Gly Gly Thr Val Thr Leu Thr Cys Gly Ser Ser Thr Gly Ala 
                325                 330                 335     

Val Thr Ser Gly Asn Tyr Pro Asn Trp Val Gln Gln Lys Pro Gly Gln 
            340                 345                 350         

Ala Pro Arg Gly Leu Ile Gly Gly Thr Lys Phe Leu Ala Pro Gly Thr 
        355                 360                 365             

Pro Ala Arg Phe Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr 
    370                 375                 380                 

Leu Ser Gly Val Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Val Leu 
385                 390                 395                 400 

Trp Tyr Ser Asn Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val 
                405                 410                 415     

Leu Gly Gly Gly Gly Ser Gln Val Gln Leu Lys Gln Ser Gly Pro Gly 
            420                 425                 430         

Leu Val Gln Pro Ser Gln Ser Leu Ser Ile Thr Cys Thr Val Ser Gly 
        435                 440                 445             



Phe Ser Leu Thr Asn Tyr Gly Val His Trp Val Arg Gln Ser Pro Gly 
    450                 455                 460                 

Lys Gly Leu Glu Trp Leu Gly Val Ile Trp Ser Gly Gly Asn Thr Asp 
465                 470                 475                 480 

Tyr Asn Thr Pro Phe Thr Ser Arg Leu Ser Ile Asn Lys Asp Asn Ser 
                485                 490                 495     

Lys Ser Gln Val Phe Phe Lys Met Asn Ser Leu Gln Ser Asn Asp Thr 
            500                 505                 510         

Ala Ile Tyr Tyr Cys Ala Arg Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe 
        515                 520                 525             

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala Ala Ser Thr 
    530                 535                 540                 

Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser 
545                 550                 555                 560 

Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu 
                565                 570                 575     

Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His 
            580                 585                 590         

Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser 
        595                 600                 605             

Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys 
    610                 615                 620                 

Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu 
625                 630                 635                 640 

Pro Lys Ser Cys 
                



<210> 168
<211> 256
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 168
Gly Gly Pro Cys Arg Ser His Ile Asp Val Ala Lys Pro Ile Cys Val 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 
            20                  25                  30          

Gly Gly Ala Ser Ser Gly Ala Gly Gly Ser Asp Ile Leu Leu Thr Gln 
        35                  40                  45              

Ser Pro Val Ile Leu Ser Val Ser Pro Gly Glu Arg Val Ser Phe Ser 
    50                  55                  60                  

Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn Ile His Trp Tyr Gln Gln 
65                  70                  75                  80  

Arg Thr Asn Gly Ser Pro Arg Leu Leu Ile Lys Tyr Ala Ser Glu Ser 
                85                  90                  95      

Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
            100                 105                 110         

Phe Thr Leu Ser Ile Asn Ser Val Glu Ser Glu Asp Ile Ala Asp Tyr 
        115                 120                 125             

Tyr Cys Gln Gln Asn Asn Asn Trp Pro Thr Thr Phe Gly Ala Gly Thr 
    130                 135                 140                 

Lys Leu Glu Leu Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe 
145                 150                 155                 160 

Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys 
                165                 170                 175     



Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val 
            180                 185                 190         

Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln 
        195                 200                 205             

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
    210                 215                 220                 

Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
225                 230                 235                 240 

Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
                245                 250                 255     

<210> 169
<211> 644
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 169
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Asn 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Lys Phe 
            20                  25                  30          

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Ser Ile Ser Gly Ser Gly Arg Asp Thr Leu Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      



Thr Ile Gly Gly Ser Leu Ser Val Ser Ser Gln Gly Thr Leu Val Thr 
            100                 105                 110         

Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Val Tyr 
        115                 120                 125             

Cys Gly Pro Glu Phe Asp Glu Ser Val Gly Cys Met Gly Gly Gly Gly 
    130                 135                 140                 

Ser Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Ala Ser Ser Gly 
145                 150                 155                 160 

Ala Gly Gly Ser Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly 
                165                 170                 175     

Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala 
            180                 185                 190         

Ser Gly Phe Thr Phe Asn Lys Tyr Ala Met Asn Trp Val Arg Gln Ala 
        195                 200                 205             

Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg Ser Lys Tyr Asn 
    210                 215                 220                 

Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile 
225                 230                 235                 240 

Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Asn Leu 
                245                 250                 255     

Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg His Gly Asn Phe 
            260                 265                 270         

Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr Trp Gly Gln Gly Thr Leu 
        275                 280                 285             

Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
    290                 295                 300                 

Gly Gly Gly Ser Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val 
305                 310                 315                 320 



Ser Pro Gly Gly Thr Val Thr Leu Thr Cys Gly Ser Ser Thr Gly Ala 
                325                 330                 335     

Val Thr Ser Gly Asn Tyr Pro Asn Trp Val Gln Gln Lys Pro Gly Gln 
            340                 345                 350         

Ala Pro Arg Gly Leu Ile Gly Gly Thr Lys Phe Leu Ala Pro Gly Thr 
        355                 360                 365             

Pro Ala Arg Phe Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr 
    370                 375                 380                 

Leu Ser Gly Val Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Val Leu 
385                 390                 395                 400 

Trp Tyr Ser Asn Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val 
                405                 410                 415     

Leu Gly Gly Gly Gly Ser Gln Val Gln Leu Lys Gln Ser Gly Pro Gly 
            420                 425                 430         

Leu Val Gln Pro Ser Gln Ser Leu Ser Ile Thr Cys Thr Val Ser Gly 
        435                 440                 445             

Phe Ser Leu Thr Asn Tyr Gly Val His Trp Val Arg Gln Ser Pro Gly 
    450                 455                 460                 

Lys Gly Leu Glu Trp Leu Gly Val Ile Trp Ser Gly Gly Asn Thr Asp 
465                 470                 475                 480 

Tyr Asn Thr Pro Phe Thr Ser Arg Leu Ser Ile Asn Lys Asp Asn Ser 
                485                 490                 495     

Lys Ser Gln Val Phe Phe Lys Met Asn Ser Leu Gln Ser Gln Asp Thr 
            500                 505                 510         

Ala Ile Tyr Tyr Cys Ala Arg Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe 
        515                 520                 525             



Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala Ala Ser Thr 
    530                 535                 540                 

Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser 
545                 550                 555                 560 

Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu 
                565                 570                 575     

Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His 
            580                 585                 590         

Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser 
        595                 600                 605             

Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys 
    610                 615                 620                 

Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu 
625                 630                 635                 640 

Pro Lys Ser Cys 
                

<210> 170
<211> 261
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 170
Gly Gly Pro Cys Arg Ser His Ile Asp Val Ala Lys Pro Ile Cys Val 
1               5                   10                  15      

Gly Gly Gly Gly Ser Ser Gly Gly Ser Ala Ala Gly Leu Leu Ala Pro 
            20                  25                  30          

Pro Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Gly Gly Gly Ser Asp 
        35                  40                  45              



Ile Leu Leu Thr Gln Ser Pro Val Ile Leu Ser Val Ser Pro Gly Glu 
    50                  55                  60                  

Arg Val Ser Phe Ser Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn Ile 
65                  70                  75                  80  

His Trp Tyr Gln Gln Arg Thr Asn Gly Ser Pro Arg Leu Leu Ile Lys 
                85                  90                  95      

Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly Ser 
            100                 105                 110         

Gly Ser Gly Thr Asp Phe Thr Leu Ser Ile Asn Ser Val Glu Ser Glu 
        115                 120                 125             

Asp Ile Ala Asp Tyr Tyr Cys Gln Gln Asn Asn Asn Trp Pro Thr Thr 
    130                 135                 140                 

Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Thr Val Ala Ala Pro 
145                 150                 155                 160 

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr 
                165                 170                 175     

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
            180                 185                 190         

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 
        195                 200                 205             

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
    210                 215                 220                 

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 
225                 230                 235                 240 

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
                245                 250                 255     

Asn Arg Gly Glu Cys 
            260     



<210> 171
<211> 644
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 171
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Asn 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Lys Phe 
            20                  25                  30          

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Ser Ile Ser Gly Ser Gly Arg Asp Thr Leu Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Thr Ile Gly Gly Ser Leu Ser Val Ser Ser Gln Gly Thr Leu Val Thr 
            100                 105                 110         

Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Val Tyr 
        115                 120                 125             

Cys Gly Pro Glu Phe Asp Glu Ser Val Gly Cys Met Gly Ser Ser Gly 
    130                 135                 140                 

Gly Ser Ala Ala Gly Leu Leu Ala Pro Pro Gly Gly Leu Ser Gly Arg 
145                 150                 155                 160 

Ser Asp Ala Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly 
                165                 170                 175     



Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala 
            180                 185                 190         

Ser Gly Phe Thr Phe Asn Lys Tyr Ala Met Asn Trp Val Arg Gln Ala 
        195                 200                 205             

Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg Ser Lys Tyr Asn 
    210                 215                 220                 

Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile 
225                 230                 235                 240 

Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Asn Leu 
                245                 250                 255     

Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg His Gly Asn Phe 
            260                 265                 270         

Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr Trp Gly Gln Gly Thr Leu 
        275                 280                 285             

Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
    290                 295                 300                 

Gly Gly Gly Ser Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val 
305                 310                 315                 320 

Ser Pro Gly Gly Thr Val Thr Leu Thr Cys Gly Ser Ser Thr Gly Ala 
                325                 330                 335     

Val Thr Ser Gly Asn Tyr Pro Asn Trp Val Gln Gln Lys Pro Gly Gln 
            340                 345                 350         

Ala Pro Arg Gly Leu Ile Gly Gly Thr Lys Phe Leu Ala Pro Gly Thr 
        355                 360                 365             

Pro Ala Arg Phe Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr 
    370                 375                 380                 



Leu Ser Gly Val Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Val Leu 
385                 390                 395                 400 

Trp Tyr Ser Asn Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val 
                405                 410                 415     

Leu Gly Gly Gly Gly Ser Gln Val Gln Leu Lys Gln Ser Gly Pro Gly 
            420                 425                 430         

Leu Val Gln Pro Ser Gln Ser Leu Ser Ile Thr Cys Thr Val Ser Gly 
        435                 440                 445             

Phe Ser Leu Thr Asn Tyr Gly Val His Trp Val Arg Gln Ser Pro Gly 
    450                 455                 460                 

Lys Gly Leu Glu Trp Leu Gly Val Ile Trp Ser Gly Gly Asn Thr Asp 
465                 470                 475                 480 

Tyr Asn Thr Pro Phe Thr Ser Arg Leu Ser Ile Asn Lys Asp Asn Ser 
                485                 490                 495     

Lys Ser Gln Val Phe Phe Lys Met Asn Ser Leu Gln Ser Gln Asp Thr 
            500                 505                 510         

Ala Ile Tyr Tyr Cys Ala Arg Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe 
        515                 520                 525             

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala Ala Ser Thr 
    530                 535                 540                 

Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser 
545                 550                 555                 560 

Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu 
                565                 570                 575     

Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His 
            580                 585                 590         

Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser 
        595                 600                 605             



Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys 
    610                 615                 620                 

Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu 
625                 630                 635                 640 

Pro Lys Ser Cys 
                

<210> 172
<211> 256
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 172
Gly Gly Pro Cys Arg Ser His Ile Asp Val Ala Lys Pro Ile Cys Val 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          

Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Asp Ile Leu Leu Thr Gln 
        35                  40                  45              

Ser Pro Val Ile Leu Ser Val Ser Pro Gly Glu Arg Val Ser Phe Ser 
    50                  55                  60                  

Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn Ile His Trp Tyr Gln Gln 
65                  70                  75                  80  

Arg Thr Asn Gly Ser Pro Arg Leu Leu Ile Lys Tyr Ala Ser Glu Ser 
                85                  90                  95      

Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
            100                 105                 110         

Phe Thr Leu Ser Ile Asn Ser Val Glu Ser Glu Asp Ile Ala Asp Tyr 
        115                 120                 125             



Tyr Cys Gln Gln Asn Asn Asn Trp Pro Thr Thr Phe Gly Ala Gly Thr 
    130                 135                 140                 

Lys Leu Glu Leu Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe 
145                 150                 155                 160 

Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys 
                165                 170                 175     

Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val 
            180                 185                 190         

Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln 
        195                 200                 205             

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
    210                 215                 220                 

Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
225                 230                 235                 240 

Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
                245                 250                 255     

<210> 173
<211> 256
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 173
Gly Gly Pro Cys Arg Ser His Ile Asp Val Ala Lys Pro Ile Cys Val 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          

Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Asp Ile Leu Leu Thr Gln 
        35                  40                  45              



Ser Pro Val Ile Leu Ser Val Ser Pro Gly Glu Arg Val Ser Phe Ser 
    50                  55                  60                  

Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn Ile His Trp Tyr Gln Gln 
65                  70                  75                  80  

Arg Thr Asn Gly Ser Pro Arg Leu Leu Ile Lys Tyr Ala Ser Glu Ser 
                85                  90                  95      

Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
            100                 105                 110         

Phe Thr Leu Ser Ile Asn Ser Val Glu Ser Glu Asp Ile Ala Asp Tyr 
        115                 120                 125             

Tyr Cys Gln Gln Asn Asn Asn Trp Pro Thr Thr Phe Gly Ala Gly Thr 
    130                 135                 140                 

Lys Leu Glu Leu Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe 
145                 150                 155                 160 

Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys 
                165                 170                 175     

Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val 
            180                 185                 190         

Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln 
        195                 200                 205             

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
    210                 215                 220                 

Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
225                 230                 235                 240 

Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
                245                 250                 255     



<210> 174
<211> 644
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 174
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Asn 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Lys Phe 
            20                  25                  30          

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Ser Ile Ser Gly Ser Gly Arg Asp Thr Leu Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Thr Ile Gly Gly Ser Leu Ser Val Ser Ser Gln Gly Thr Leu Val Thr 
            100                 105                 110         

Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Val Tyr 
        115                 120                 125             

Cys Gly Pro Glu Phe Asp Glu Ser Val Gly Cys Met Gly Gly Gly Gly 
    130                 135                 140                 

Ser Gly Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser Pro Leu Gly 
145                 150                 155                 160 

Leu Ala Gly Ser Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly 
                165                 170                 175     



Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala 
            180                 185                 190         

Ser Gly Phe Thr Phe Asn Lys Tyr Ala Met Asn Trp Val Arg Gln Ala 
        195                 200                 205             

Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg Ser Lys Tyr Asn 
    210                 215                 220                 

Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile 
225                 230                 235                 240 

Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Asn Leu 
                245                 250                 255     

Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg His Gly Asn Phe 
            260                 265                 270         

Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr Trp Gly Gln Gly Thr Leu 
        275                 280                 285             

Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
    290                 295                 300                 

Gly Gly Gly Ser Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val 
305                 310                 315                 320 

Ser Pro Gly Gly Thr Val Thr Leu Thr Cys Gly Ser Ser Thr Gly Ala 
                325                 330                 335     

Val Thr Ser Gly Asn Tyr Pro Asn Trp Val Gln Gln Lys Pro Gly Gln 
            340                 345                 350         

Ala Pro Arg Gly Leu Ile Gly Gly Thr Lys Phe Leu Ala Pro Gly Thr 
        355                 360                 365             

Pro Ala Arg Phe Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr 
    370                 375                 380                 

Leu Ser Gly Val Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Val Leu 
385                 390                 395                 400 



Trp Tyr Ser Asn Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val 
                405                 410                 415     

Leu Gly Gly Gly Gly Ser Gln Val Gln Leu Lys Gln Ser Gly Pro Gly 
            420                 425                 430         

Leu Val Gln Pro Ser Gln Ser Leu Ser Ile Thr Cys Thr Val Ser Gly 
        435                 440                 445             

Phe Ser Leu Thr Asn Tyr Gly Val His Trp Val Arg Gln Ser Pro Gly 
    450                 455                 460                 

Lys Gly Leu Glu Trp Leu Gly Val Ile Trp Ser Gly Gly Asn Thr Asp 
465                 470                 475                 480 

Tyr Asn Thr Pro Phe Thr Ser Arg Leu Ser Ile Asn Lys Asp Asn Ser 
                485                 490                 495     

Lys Ser Gln Val Phe Phe Lys Met Asn Ser Leu Gln Ser Gln Asp Thr 
            500                 505                 510         

Ala Ile Tyr Tyr Cys Ala Arg Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe 
        515                 520                 525             

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala Ala Ser Thr 
    530                 535                 540                 

Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser 
545                 550                 555                 560 

Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu 
                565                 570                 575     

Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His 
            580                 585                 590         

Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser 
        595                 600                 605             



Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys 
    610                 615                 620                 

Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu 
625                 630                 635                 640 

Pro Lys Ser Cys 
                

<210> 175
<211> 468
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 175
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys Tyr 
            20                  25                  30          

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp 
    50                  55                  60                  

Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr 
65                  70                  75                  80  

Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr 
                85                  90                  95      

Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr Trp 
            100                 105                 110         

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly 
        115                 120                 125             



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val Val 
    130                 135                 140                 

Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr Leu 
145                 150                 155                 160 

Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro Asn 
                165                 170                 175     

Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly Gly 
            180                 185                 190         

Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser Leu 
        195                 200                 205             

Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu Asp 
    210                 215                 220                 

Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val Phe 
225                 230                 235                 240 

Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln Ile 
                245                 250                 255     

Leu Leu Thr Gln Ser Pro Val Ile Leu Ser Val Ser Pro Gly Glu Arg 
            260                 265                 270         

Val Ser Phe Ser Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn Ile His 
        275                 280                 285             

Trp Tyr Gln Gln Arg Thr Asn Gly Ser Pro Arg Leu Leu Ile Lys Tyr 
    290                 295                 300                 

Ala Ser Glu Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly 
305                 310                 315                 320 

Ser Gly Thr Asp Phe Thr Leu Ser Ile Asn Ser Val Glu Ser Glu Asp 
                325                 330                 335     

Ile Ala Asp Tyr Tyr Cys Gln Gln Asn Asn Asn Trp Pro Thr Thr Phe 
            340                 345                 350         



Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Thr Val Ala Ala Pro Ser 
        355                 360                 365             

Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala 
    370                 375                 380                 

Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val 
385                 390                 395                 400 

Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser 
                405                 410                 415     

Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr 
            420                 425                 430         

Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys 
        435                 440                 445             

Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn 
    450                 455                 460                 

Arg Gly Glu Cys 
465             

<210> 176
<211> 222
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 176
Gln Val Gln Leu Lys Gln Ser Gly Pro Gly Leu Val Gln Pro Ser Gln 
1               5                   10                  15      

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Asn Tyr 
            20                  25                  30          

Gly Val His Trp Val Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Leu 
        35                  40                  45              



Gly Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr 
    50                  55                  60                  

Ser Arg Leu Ser Ile Asn Lys Asp Asn Ser Lys Ser Gln Val Phe Phe 
65                  70                  75                  80  

Lys Met Asn Ser Leu Gln Ser Gln Asp Thr Ala Ile Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe Ala Tyr Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ala Ala Ser Thr Lys Gly Pro Ser Val Phe 
        115                 120                 125             

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 
    130                 135                 140                 

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
145                 150                 155                 160 

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
                165                 170                 175     

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 
            180                 185                 190         

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro 
        195                 200                 205             

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
    210                 215                 220         

<210> 177
<211> 645
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide



<400> 177
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             

Ser Gly Gly Gly Ser Gly Gly Val Tyr Cys Gly Pro Glu Phe Asp Glu 
    130                 135                 140                 

Ser Val Gly Cys Met Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly 
145                 150                 155                 160 

Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             



Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             

Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     

Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln 
            420                 425                 430         



Ile Leu Leu Thr Gln Ser Pro Val Ile Leu Ser Val Ser Pro Gly Glu 
        435                 440                 445             

Arg Val Ser Phe Ser Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn Ile 
    450                 455                 460                 

His Trp Tyr Gln Gln Arg Thr Asn Gly Ser Pro Arg Leu Leu Ile Lys 
465                 470                 475                 480 

Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly Ser 
                485                 490                 495     

Gly Ser Gly Thr Asp Phe Thr Leu Ser Ile Asn Ser Val Glu Ser Glu 
            500                 505                 510         

Asp Ile Ala Asp Tyr Tyr Cys Gln Gln Asn Asn Asn Trp Pro Thr Thr 
        515                 520                 525             

Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Thr Val Ala Ala Pro 
    530                 535                 540                 

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr 
545                 550                 555                 560 

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
                565                 570                 575     

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 
            580                 585                 590         

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
        595                 600                 605             

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 
    610                 615                 620                 

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
625                 630                 635                 640 



Asn Arg Gly Glu Cys 
                645 

<210> 178
<211> 264
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 178
Gly Gly Pro Cys Arg Ser His Ile Asp Val Ala Lys Pro Ile Cys Val 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          

Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Gln Val Gln Leu Lys Gln 
        35                  40                  45              

Ser Gly Pro Gly Leu Val Gln Pro Ser Gln Ser Leu Ser Ile Thr Cys 
    50                  55                  60                  

Thr Val Ser Gly Phe Ser Leu Thr Asn Tyr Gly Val His Trp Val Arg 
65                  70                  75                  80  

Gln Ser Pro Gly Lys Gly Leu Glu Trp Leu Gly Val Ile Trp Ser Gly 
                85                  90                  95      

Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr Ser Arg Leu Ser Ile Asn 
            100                 105                 110         

Lys Asp Asn Ser Lys Ser Gln Val Phe Phe Lys Met Asn Ser Leu Gln 
        115                 120                 125             

Ser Gln Asp Thr Ala Ile Tyr Tyr Cys Ala Arg Ala Leu Thr Tyr Tyr 
    130                 135                 140                 

Asp Tyr Glu Phe Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser 
145                 150                 155                 160 



Ala Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser 
                165                 170                 175     

Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp 
            180                 185                 190         

Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr 
        195                 200                 205             

Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr 
    210                 215                 220                 

Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln 
225                 230                 235                 240 

Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp 
                245                 250                 255     

Lys Lys Val Glu Pro Lys Ser Cys 
            260                 

<210> 179
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 179
Ser Val Leu Phe Cys Val Lys Asn Leu Tyr Cys Trp Val Thr 
1               5                   10                  

<210> 180
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 180
Val Asp Phe Cys Lys Ile Tyr Ser Trp Pro Val Cys His Gln 
1               5                   10                  



<210> 181
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 181
Ile Asp Phe Cys Met Leu Tyr Asn Trp Pro Ile Cys Ala Gly 
1               5                   10                  

<210> 182
<211> 256
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 182
Gly Gly Val Asp Phe Cys Lys Ile Tyr Ser Trp Pro Val Cys His Gln 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          

Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Asp Ile Gln Leu Thr Gln 
        35                  40                  45              

Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Ser Ile Thr 
    50                  55                  60                  

Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val Ala Trp Tyr Gln Gln 
65                  70                  75                  80  

Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Tyr Arg 
                85                  90                  95      

Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
            100                 105                 110         



Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Val Tyr 
        115                 120                 125             

Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr Phe Gly Ala Gly Thr 
    130                 135                 140                 

Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe 
145                 150                 155                 160 

Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys 
                165                 170                 175     

Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val 
            180                 185                 190         

Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln 
        195                 200                 205             

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
    210                 215                 220                 

Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
225                 230                 235                 240 

Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
                245                 250                 255     

<210> 183
<211> 655
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 183
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          



Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             

Ser Gly Gly Gly Ser Gly Gly Val Tyr Cys Gly Pro Glu Phe Asp Glu 
    130                 135                 140                 

Ser Val Gly Cys Met Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly 
145                 150                 155                 160 

Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     



Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             

Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     

Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln 
            420                 425                 430         

Val Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser 
        435                 440                 445             

Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly 
    450                 455                 460                 



Met Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly 
465                 470                 475                 480 

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys 
                485                 490                 495     

Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu 
            500                 505                 510         

Gln Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala 
        515                 520                 525             

Arg Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln 
    530                 535                 540                 

Gly Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val 
545                 550                 555                 560 

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala 
                565                 570                 575     

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser 
            580                 585                 590         

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val 
        595                 600                 605             

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro 
    610                 615                 620                 

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys 
625                 630                 635                 640 

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
                645                 650                 655 

<210> 184
<211> 256
<212> PRT
<213> Artificial Sequence

<220>



<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 184
Gly Gly Ser Val Leu Phe Cys Val Lys Asn Leu Tyr Cys Trp Val Thr 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          

Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Asp Ile Gln Leu Thr Gln 
        35                  40                  45              

Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Ser Ile Thr 
    50                  55                  60                  

Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val Ala Trp Tyr Gln Gln 
65                  70                  75                  80  

Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Tyr Arg 
                85                  90                  95      

Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
            100                 105                 110         

Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Val Tyr 
        115                 120                 125             

Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr Phe Gly Ala Gly Thr 
    130                 135                 140                 

Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe 
145                 150                 155                 160 

Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys 
                165                 170                 175     

Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val 
            180                 185                 190         

Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln 
        195                 200                 205             



Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
    210                 215                 220                 

Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
225                 230                 235                 240 

Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
                245                 250                 255     

<210> 185
<211> 655
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 185
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             



Ser Gly Gly Gly Ser Gly Gly Val Tyr Cys Gly Pro Glu Phe Asp Glu 
    130                 135                 140                 

Ser Val Gly Cys Met Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly 
145                 150                 155                 160 

Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             

Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     



Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln 
            420                 425                 430         

Val Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser 
        435                 440                 445             

Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly 
    450                 455                 460                 

Met Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly 
465                 470                 475                 480 

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys 
                485                 490                 495     

Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu 
            500                 505                 510         

Gln Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala 
        515                 520                 525             

Arg Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln 
    530                 535                 540                 

Gly Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val 
545                 550                 555                 560 



Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala 
                565                 570                 575     

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser 
            580                 585                 590         

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val 
        595                 600                 605             

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro 
    610                 615                 620                 

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys 
625                 630                 635                 640 

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
                645                 650                 655 

<210> 186
<211> 645
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 186
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  



Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             

Ser Gly Gly Gly Ser Gly Gly Val Tyr Cys Gly Pro Glu Phe Asp Glu 
    130                 135                 140                 

Ser Val Gly Cys Met Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly 
145                 150                 155                 160 

Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             



Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     

Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Asp 
            420                 425                 430         

Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp 
        435                 440                 445             

Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val 
    450                 455                 460                 

Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr 
465                 470                 475                 480 

Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
                485                 490                 495     

Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu 
            500                 505                 510         



Asp Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr 
        515                 520                 525             

Phe Gly Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro 
    530                 535                 540                 

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr 
545                 550                 555                 560 

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
                565                 570                 575     

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 
            580                 585                 590         

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
        595                 600                 605             

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 
    610                 615                 620                 

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
625                 630                 635                 640 

Asn Arg Gly Glu Cys 
                645 

<210> 187
<211> 266
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 187
Gly Gly Val Asp Phe Cys Lys Ile Tyr Ser Trp Pro Val Cys His Gln 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          



Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Gln Val Gln Leu Gln Gln 
        35                  40                  45              

Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys 
    50                  55                  60                  

Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly Met Asn Trp Val Lys 
65                  70                  75                  80  

Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly Trp Ile Asn Thr Tyr 
                85                  90                  95      

Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys Gly Arg Phe Ala Phe 
            100                 105                 110         

Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu Gln Ile Ser Ser Leu 
        115                 120                 125             

Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala Arg Gly Gly Phe Gly 
    130                 135                 140                 

Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly Ser Leu Val Thr 
145                 150                 155                 160 

Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro 
                165                 170                 175     

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val 
            180                 185                 190         

Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala 
        195                 200                 205             

Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly 
    210                 215                 220                 

Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly 
225                 230                 235                 240 



Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys 
                245                 250                 255     

Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
            260                 265     

<210> 188
<211> 645
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 188
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             

Ser Gly Gly Gly Ser Gly Gly Val Tyr Cys Gly Pro Glu Phe Asp Glu 
    130                 135                 140                 



Ser Val Gly Cys Met Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly 
145                 150                 155                 160 

Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             

Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     

Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             



Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Asp 
            420                 425                 430         

Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp 
        435                 440                 445             

Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val 
    450                 455                 460                 

Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr 
465                 470                 475                 480 

Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
                485                 490                 495     

Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu 
            500                 505                 510         

Asp Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr 
        515                 520                 525             

Phe Gly Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro 
    530                 535                 540                 

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr 
545                 550                 555                 560 

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
                565                 570                 575     



Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 
            580                 585                 590         

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
        595                 600                 605             

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 
    610                 615                 620                 

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
625                 630                 635                 640 

Asn Arg Gly Glu Cys 
                645 

<210> 189
<211> 266
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 189
Gly Gly Ser Val Leu Phe Cys Val Lys Asn Leu Tyr Cys Trp Val Thr 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          

Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Gln Val Gln Leu Gln Gln 
        35                  40                  45              

Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys 
    50                  55                  60                  

Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly Met Asn Trp Val Lys 
65                  70                  75                  80  

Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly Trp Ile Asn Thr Tyr 
                85                  90                  95      



Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys Gly Arg Phe Ala Phe 
            100                 105                 110         

Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu Gln Ile Ser Ser Leu 
        115                 120                 125             

Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala Arg Gly Gly Phe Gly 
    130                 135                 140                 

Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly Ser Leu Val Thr 
145                 150                 155                 160 

Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro 
                165                 170                 175     

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val 
            180                 185                 190         

Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala 
        195                 200                 205             

Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly 
    210                 215                 220                 

Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly 
225                 230                 235                 240 

Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys 
                245                 250                 255     

Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
            260                 265     

<210> 190
<211> 655
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 190



Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             

Ser Gly Gly Gly Ser Gly Gly Gly Ser Gln Cys Leu Gly Pro Glu Trp 
    130                 135                 140                 

Glu Val Cys Pro Tyr Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly 
145                 150                 155                 160 

Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 



Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             

Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     

Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln 
            420                 425                 430         



Val Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser 
        435                 440                 445             

Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly 
    450                 455                 460                 

Met Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly 
465                 470                 475                 480 

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys 
                485                 490                 495     

Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu 
            500                 505                 510         

Gln Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala 
        515                 520                 525             

Arg Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln 
    530                 535                 540                 

Gly Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val 
545                 550                 555                 560 

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala 
                565                 570                 575     

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser 
            580                 585                 590         

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val 
        595                 600                 605             

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro 
    610                 615                 620                 

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys 
625                 630                 635                 640 

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
                645                 650                 655 



<210> 191
<211> 645
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 191
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             

Ser Gly Gly Gly Ser Gly Gly Gly Ser Gln Cys Leu Gly Pro Glu Trp 
    130                 135                 140                 

Glu Val Cys Pro Tyr Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly 
145                 150                 155                 160 

Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly 
                165                 170                 175     



Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             

Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     

Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 



Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Asp 
            420                 425                 430         

Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp 
        435                 440                 445             

Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val 
    450                 455                 460                 

Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr 
465                 470                 475                 480 

Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
                485                 490                 495     

Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu 
            500                 505                 510         

Asp Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr 
        515                 520                 525             

Phe Gly Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro 
    530                 535                 540                 

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr 
545                 550                 555                 560 

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
                565                 570                 575     

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 
            580                 585                 590         

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
        595                 600                 605             



Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 
    610                 615                 620                 

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
625                 630                 635                 640 

Asn Arg Gly Glu Cys 
                645 

<210> 192
<211> 266
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 192
Gly Gly Val Asp Phe Cys Lys Ile Tyr Ser Trp Pro Val Cys His Gln 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          

Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Gln Val Gln Leu Gln Gln 
        35                  40                  45              

Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys 
    50                  55                  60                  

Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly Met Asn Trp Val Lys 
65                  70                  75                  80  

Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly Trp Ile Asn Thr Tyr 
                85                  90                  95      

Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys Gly Arg Phe Ala Phe 
            100                 105                 110         

Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu Gln Ile Ser Ser Leu 
        115                 120                 125             



Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala Arg Gly Gly Phe Gly 
    130                 135                 140                 

Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly Ser Leu Val Thr 
145                 150                 155                 160 

Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro 
                165                 170                 175     

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val 
            180                 185                 190         

Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala 
        195                 200                 205             

Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly 
    210                 215                 220                 

Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly 
225                 230                 235                 240 

Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys 
                245                 250                 255     

Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
            260                 265     

<210> 193
<211> 256
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 193
Gly Gly Ser Val Leu Phe Cys Val Lys Asn Leu Tyr Cys Trp Val Thr 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          



Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Asp Ile Gln Leu Thr Gln 
        35                  40                  45              

Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Ser Ile Thr 
    50                  55                  60                  

Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val Ala Trp Tyr Gln Gln 
65                  70                  75                  80  

Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Tyr Arg 
                85                  90                  95      

Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
            100                 105                 110         

Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Val Tyr 
        115                 120                 125             

Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr Phe Gly Ala Gly Thr 
    130                 135                 140                 

Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe 
145                 150                 155                 160 

Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys 
                165                 170                 175     

Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val 
            180                 185                 190         

Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln 
        195                 200                 205             

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
    210                 215                 220                 

Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
225                 230                 235                 240 



Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
                245                 250                 255     

<210> 194
<211> 655
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 194
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             

Ser Gly Gly Gly Ser Gly Gly Gly Ser Gln Cys Leu Gly Pro Glu Trp 
    130                 135                 140                 

Glu Val Cys Pro Tyr Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly 
145                 150                 155                 160 



Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             

Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     

Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 



Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln 
            420                 425                 430         

Val Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser 
        435                 440                 445             

Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly 
    450                 455                 460                 

Met Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly 
465                 470                 475                 480 

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys 
                485                 490                 495     

Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu 
            500                 505                 510         

Gln Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala 
        515                 520                 525             

Arg Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln 
    530                 535                 540                 

Gly Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val 
545                 550                 555                 560 

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala 
                565                 570                 575     

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser 
            580                 585                 590         



Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val 
        595                 600                 605             

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro 
    610                 615                 620                 

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys 
625                 630                 635                 640 

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
                645                 650                 655 

<210> 195
<211> 645
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 195
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         



Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             

Ser Gly Gly Gly Ser Gly Gly Gly Ser Gln Cys Leu Gly Pro Glu Trp 
    130                 135                 140                 

Glu Val Cys Pro Tyr Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly 
145                 150                 155                 160 

Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             

Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     



Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Asp 
            420                 425                 430         

Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp 
        435                 440                 445             

Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val 
    450                 455                 460                 

Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr 
465                 470                 475                 480 

Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
                485                 490                 495     

Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu 
            500                 505                 510         

Asp Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr 
        515                 520                 525             

Phe Gly Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro 
    530                 535                 540                 



Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr 
545                 550                 555                 560 

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
                565                 570                 575     

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 
            580                 585                 590         

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
        595                 600                 605             

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 
    610                 615                 620                 

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
625                 630                 635                 640 

Asn Arg Gly Glu Cys 
                645 

<210> 196
<211> 266
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 196
Gly Gly Ser Val Leu Phe Cys Val Lys Asn Leu Tyr Cys Trp Val Thr 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          

Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Gln Val Gln Leu Gln Gln 
        35                  40                  45              

Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys 
    50                  55                  60                  



Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly Met Asn Trp Val Lys 
65                  70                  75                  80  

Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly Trp Ile Asn Thr Tyr 
                85                  90                  95      

Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys Gly Arg Phe Ala Phe 
            100                 105                 110         

Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu Gln Ile Ser Ser Leu 
        115                 120                 125             

Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala Arg Gly Gly Phe Gly 
    130                 135                 140                 

Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly Ser Leu Val Thr 
145                 150                 155                 160 

Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro 
                165                 170                 175     

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val 
            180                 185                 190         

Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala 
        195                 200                 205             

Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly 
    210                 215                 220                 

Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly 
225                 230                 235                 240 

Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys 
                245                 250                 255     

Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
            260                 265     

<210> 197
<211> 256



<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 197
Gly Gly Val Asp Phe Cys Lys Ile Tyr Ser Trp Pro Val Cys His Gln 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          

Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Asp Ile Gln Leu Thr Gln 
        35                  40                  45              

Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Ser Ile Thr 
    50                  55                  60                  

Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val Ala Trp Tyr Gln Gln 
65                  70                  75                  80  

Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Tyr Arg 
                85                  90                  95      

Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
            100                 105                 110         

Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Val Tyr 
        115                 120                 125             

Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr Phe Gly Ala Gly Thr 
    130                 135                 140                 

Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe 
145                 150                 155                 160 

Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys 
                165                 170                 175     

Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val 
            180                 185                 190         



Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln 
        195                 200                 205             

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
    210                 215                 220                 

Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
225                 230                 235                 240 

Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
                245                 250                 255     

<210> 198
<211> 646
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 198
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Asn 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Lys Phe 
            20                  25                  30          

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Ser Ile Ser Gly Ser Gly Arg Asp Thr Leu Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Thr Ile Gly Gly Ser Leu Ser Val Ser Ser Gln Gly Thr Leu Val Thr 
            100                 105                 110         



Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Val Tyr 
        115                 120                 125             

Cys Gly Pro Glu Phe Asp Glu Ser Val Gly Cys Met Gly Gly Gly Gly 
    130                 135                 140                 

Ser Gly Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser Pro Leu Gly 
145                 150                 155                 160 

Leu Ala Gly Ser Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly 
                165                 170                 175     

Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala 
            180                 185                 190         

Ser Gly Phe Thr Phe Asn Lys Tyr Ala Met Asn Trp Val Arg Gln Ala 
        195                 200                 205             

Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg Ser Lys Tyr Asn 
    210                 215                 220                 

Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile 
225                 230                 235                 240 

Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Asn Leu 
                245                 250                 255     

Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg His Gly Asn Phe 
            260                 265                 270         

Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr Trp Gly Gln Gly Thr Leu 
        275                 280                 285             

Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
    290                 295                 300                 

Gly Gly Gly Ser Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val 
305                 310                 315                 320 



Ser Pro Gly Gly Thr Val Thr Leu Thr Cys Gly Ser Ser Thr Gly Ala 
                325                 330                 335     

Val Thr Ser Gly Asn Tyr Pro Asn Trp Val Gln Gln Lys Pro Gly Gln 
            340                 345                 350         

Ala Pro Arg Gly Leu Ile Gly Gly Thr Lys Phe Leu Ala Pro Gly Thr 
        355                 360                 365             

Pro Ala Arg Phe Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr 
    370                 375                 380                 

Leu Ser Gly Val Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Val Leu 
385                 390                 395                 400 

Trp Tyr Ser Asn Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val 
                405                 410                 415     

Leu Gly Gly Gly Gly Ser Gln Val Gln Leu Gln Gln Ser Gly Ser Glu 
            420                 425                 430         

Leu Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly 
        435                 440                 445             

Tyr Thr Phe Thr Asn Tyr Gly Met Asn Trp Val Lys Gln Ala Pro Gly 
    450                 455                 460                 

Gln Gly Leu Lys Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro 
465                 470                 475                 480 

Thr Tyr Thr Asp Asp Phe Lys Gly Arg Phe Ala Phe Ser Leu Asp Thr 
                485                 490                 495     

Ser Val Ser Thr Ala Tyr Leu Gln Ile Ser Ser Leu Lys Ala Asp Asp 
            500                 505                 510         

Thr Ala Val Tyr Phe Cys Ala Arg Gly Gly Phe Gly Ser Ser Tyr Trp 
        515                 520                 525             

Tyr Phe Asp Val Trp Gly Gln Gly Ser Leu Val Thr Val Ser Ser Ala 
    530                 535                 540                 



Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser 
545                 550                 555                 560 

Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe 
                565                 570                 575     

Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly 
            580                 585                 590         

Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu 
        595                 600                 605             

Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr 
    610                 615                 620                 

Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys 
625                 630                 635                 640 

Val Glu Pro Lys Ser Cys 
                645     

<210> 199
<211> 256
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 199
Gly Gly Ser Val Leu Phe Cys Val Lys Asn Leu Tyr Cys Trp Val Thr 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          

Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Asp Ile Gln Leu Thr Gln 
        35                  40                  45              

Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Ser Ile Thr 
    50                  55                  60                  



Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val Ala Trp Tyr Gln Gln 
65                  70                  75                  80  

Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Tyr Arg 
                85                  90                  95      

Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
            100                 105                 110         

Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Val Tyr 
        115                 120                 125             

Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr Phe Gly Ala Gly Thr 
    130                 135                 140                 

Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe 
145                 150                 155                 160 

Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys 
                165                 170                 175     

Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val 
            180                 185                 190         

Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln 
        195                 200                 205             

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
    210                 215                 220                 

Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
225                 230                 235                 240 

Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
                245                 250                 255     

<210> 200
<211> 646
<212> PRT
<213> Artificial Sequence



<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 200
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Asn 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Lys Phe 
            20                  25                  30          

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Ser Ile Ser Gly Ser Gly Arg Asp Thr Leu Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Thr Ile Gly Gly Ser Leu Ser Val Ser Ser Gln Gly Thr Leu Val Thr 
            100                 105                 110         

Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Val Tyr 
        115                 120                 125             

Cys Gly Pro Glu Phe Asp Glu Ser Val Gly Cys Met Gly Gly Gly Gly 
    130                 135                 140                 

Ser Gly Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser Pro Leu Gly 
145                 150                 155                 160 

Leu Ala Gly Ser Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly 
                165                 170                 175     

Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala 
            180                 185                 190         



Ser Gly Phe Thr Phe Asn Lys Tyr Ala Met Asn Trp Val Arg Gln Ala 
        195                 200                 205             

Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg Ser Lys Tyr Asn 
    210                 215                 220                 

Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile 
225                 230                 235                 240 

Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Asn Leu 
                245                 250                 255     

Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg His Gly Asn Phe 
            260                 265                 270         

Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr Trp Gly Gln Gly Thr Leu 
        275                 280                 285             

Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
    290                 295                 300                 

Gly Gly Gly Ser Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val 
305                 310                 315                 320 

Ser Pro Gly Gly Thr Val Thr Leu Thr Cys Gly Ser Ser Thr Gly Ala 
                325                 330                 335     

Val Thr Ser Gly Asn Tyr Pro Asn Trp Val Gln Gln Lys Pro Gly Gln 
            340                 345                 350         

Ala Pro Arg Gly Leu Ile Gly Gly Thr Lys Phe Leu Ala Pro Gly Thr 
        355                 360                 365             

Pro Ala Arg Phe Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr 
    370                 375                 380                 

Leu Ser Gly Val Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Val Leu 
385                 390                 395                 400 

Trp Tyr Ser Asn Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val 
                405                 410                 415     



Leu Gly Gly Gly Gly Ser Gln Val Gln Leu Gln Gln Ser Gly Ser Glu 
            420                 425                 430         

Leu Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly 
        435                 440                 445             

Tyr Thr Phe Thr Asn Tyr Gly Met Asn Trp Val Lys Gln Ala Pro Gly 
    450                 455                 460                 

Gln Gly Leu Lys Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro 
465                 470                 475                 480 

Thr Tyr Thr Asp Asp Phe Lys Gly Arg Phe Ala Phe Ser Leu Asp Thr 
                485                 490                 495     

Ser Val Ser Thr Ala Tyr Leu Gln Ile Ser Ser Leu Lys Ala Asp Asp 
            500                 505                 510         

Thr Ala Val Tyr Phe Cys Ala Arg Gly Gly Phe Gly Ser Ser Tyr Trp 
        515                 520                 525             

Tyr Phe Asp Val Trp Gly Gln Gly Ser Leu Val Thr Val Ser Ser Ala 
    530                 535                 540                 

Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser 
545                 550                 555                 560 

Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe 
                565                 570                 575     

Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly 
            580                 585                 590         

Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu 
        595                 600                 605             

Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr 
    610                 615                 620                 



Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys 
625                 630                 635                 640 

Val Glu Pro Lys Ser Cys 
                645     

<210> 201
<211> 636
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 201
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Asn 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Lys Phe 
            20                  25                  30          

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Ser Ile Ser Gly Ser Gly Arg Asp Thr Leu Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Thr Ile Gly Gly Ser Leu Ser Val Ser Ser Gln Gly Thr Leu Val Thr 
            100                 105                 110         

Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Val Tyr 
        115                 120                 125             

Cys Gly Pro Glu Phe Asp Glu Ser Val Gly Cys Met Gly Gly Gly Gly 
    130                 135                 140                 



Ser Gly Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser Pro Leu Gly 
145                 150                 155                 160 

Leu Ala Gly Ser Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly 
                165                 170                 175     

Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala 
            180                 185                 190         

Ser Gly Phe Thr Phe Asn Lys Tyr Ala Met Asn Trp Val Arg Gln Ala 
        195                 200                 205             

Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg Ser Lys Tyr Asn 
    210                 215                 220                 

Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile 
225                 230                 235                 240 

Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Asn Leu 
                245                 250                 255     

Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg His Gly Asn Phe 
            260                 265                 270         

Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr Trp Gly Gln Gly Thr Leu 
        275                 280                 285             

Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
    290                 295                 300                 

Gly Gly Gly Ser Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val 
305                 310                 315                 320 

Ser Pro Gly Gly Thr Val Thr Leu Thr Cys Gly Ser Ser Thr Gly Ala 
                325                 330                 335     

Val Thr Ser Gly Asn Tyr Pro Asn Trp Val Gln Gln Lys Pro Gly Gln 
            340                 345                 350         

Ala Pro Arg Gly Leu Ile Gly Gly Thr Lys Phe Leu Ala Pro Gly Thr 
        355                 360                 365             



Pro Ala Arg Phe Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr 
    370                 375                 380                 

Leu Ser Gly Val Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Val Leu 
385                 390                 395                 400 

Trp Tyr Ser Asn Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val 
                405                 410                 415     

Leu Gly Gly Gly Gly Ser Asp Ile Gln Leu Thr Gln Ser Pro Ser Ser 
            420                 425                 430         

Leu Ser Ala Ser Val Gly Asp Arg Val Ser Ile Thr Cys Lys Ala Ser 
        435                 440                 445             

Gln Asp Val Ser Ile Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys 
    450                 455                 460                 

Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Tyr Arg Tyr Thr Gly Val 
465                 470                 475                 480 

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
                485                 490                 495     

Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln 
            500                 505                 510         

His Tyr Ile Thr Pro Leu Thr Phe Gly Ala Gly Thr Lys Val Glu Ile 
        515                 520                 525             

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp 
    530                 535                 540                 

Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn 
545                 550                 555                 560 

Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu 
                565                 570                 575     



Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp 
            580                 585                 590         

Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr 
        595                 600                 605             

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser 
    610                 615                 620                 

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
625                 630                 635     

<210> 202
<211> 266
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 202
Gly Gly Val Asp Phe Cys Lys Ile Tyr Ser Trp Pro Val Cys His Gln 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          

Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Gln Val Gln Leu Gln Gln 
        35                  40                  45              

Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys 
    50                  55                  60                  

Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly Met Asn Trp Val Lys 
65                  70                  75                  80  

Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly Trp Ile Asn Thr Tyr 
                85                  90                  95      

Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys Gly Arg Phe Ala Phe 
            100                 105                 110         



Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu Gln Ile Ser Ser Leu 
        115                 120                 125             

Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala Arg Gly Gly Phe Gly 
    130                 135                 140                 

Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly Ser Leu Val Thr 
145                 150                 155                 160 

Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro 
                165                 170                 175     

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val 
            180                 185                 190         

Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala 
        195                 200                 205             

Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly 
    210                 215                 220                 

Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly 
225                 230                 235                 240 

Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys 
                245                 250                 255     

Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
            260                 265     

<210> 203
<211> 636
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 203
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Asn 
1               5                   10                  15      



Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Lys Phe 
            20                  25                  30          

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Ser Ile Ser Gly Ser Gly Arg Asp Thr Leu Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Thr Ile Gly Gly Ser Leu Ser Val Ser Ser Gln Gly Thr Leu Val Thr 
            100                 105                 110         

Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Val Tyr 
        115                 120                 125             

Cys Gly Pro Glu Phe Asp Glu Ser Val Gly Cys Met Gly Gly Gly Gly 
    130                 135                 140                 

Ser Gly Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser Pro Leu Gly 
145                 150                 155                 160 

Leu Ala Gly Ser Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly 
                165                 170                 175     

Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala 
            180                 185                 190         

Ser Gly Phe Thr Phe Asn Lys Tyr Ala Met Asn Trp Val Arg Gln Ala 
        195                 200                 205             

Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg Ser Lys Tyr Asn 
    210                 215                 220                 

Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile 
225                 230                 235                 240 



Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Asn Leu 
                245                 250                 255     

Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg His Gly Asn Phe 
            260                 265                 270         

Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr Trp Gly Gln Gly Thr Leu 
        275                 280                 285             

Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
    290                 295                 300                 

Gly Gly Gly Ser Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val 
305                 310                 315                 320 

Ser Pro Gly Gly Thr Val Thr Leu Thr Cys Gly Ser Ser Thr Gly Ala 
                325                 330                 335     

Val Thr Ser Gly Asn Tyr Pro Asn Trp Val Gln Gln Lys Pro Gly Gln 
            340                 345                 350         

Ala Pro Arg Gly Leu Ile Gly Gly Thr Lys Phe Leu Ala Pro Gly Thr 
        355                 360                 365             

Pro Ala Arg Phe Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr 
    370                 375                 380                 

Leu Ser Gly Val Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Val Leu 
385                 390                 395                 400 

Trp Tyr Ser Asn Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val 
                405                 410                 415     

Leu Gly Gly Gly Gly Ser Asp Ile Gln Leu Thr Gln Ser Pro Ser Ser 
            420                 425                 430         

Leu Ser Ala Ser Val Gly Asp Arg Val Ser Ile Thr Cys Lys Ala Ser 
        435                 440                 445             



Gln Asp Val Ser Ile Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys 
    450                 455                 460                 

Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Tyr Arg Tyr Thr Gly Val 
465                 470                 475                 480 

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
                485                 490                 495     

Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln 
            500                 505                 510         

His Tyr Ile Thr Pro Leu Thr Phe Gly Ala Gly Thr Lys Val Glu Ile 
        515                 520                 525             

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp 
    530                 535                 540                 

Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn 
545                 550                 555                 560 

Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu 
                565                 570                 575     

Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp 
            580                 585                 590         

Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr 
        595                 600                 605             

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser 
    610                 615                 620                 

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
625                 630                 635     

<210> 204
<211> 266
<212> PRT
<213> Artificial Sequence

<220>



<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 204
Gly Gly Ser Val Leu Phe Cys Val Lys Asn Leu Tyr Cys Trp Val Thr 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          

Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Gln Val Gln Leu Gln Gln 
        35                  40                  45              

Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys 
    50                  55                  60                  

Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly Met Asn Trp Val Lys 
65                  70                  75                  80  

Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly Trp Ile Asn Thr Tyr 
                85                  90                  95      

Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys Gly Arg Phe Ala Phe 
            100                 105                 110         

Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu Gln Ile Ser Ser Leu 
        115                 120                 125             

Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala Arg Gly Gly Phe Gly 
    130                 135                 140                 

Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly Ser Leu Val Thr 
145                 150                 155                 160 

Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro 
                165                 170                 175     

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val 
            180                 185                 190         

Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala 
        195                 200                 205             



Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly 
    210                 215                 220                 

Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly 
225                 230                 235                 240 

Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys 
                245                 250                 255     

Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
            260                 265     

<210> 205
<211> 261
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 205
Gly Gly Ile Asp Phe Cys Met Leu Tyr Asn Trp Pro Ile Cys Ala Gly 
1               5                   10                  15      

Gly Gly Gly Gly Ser Ser Gly Gly Ser Ala Ala Gly Leu Leu Ala Pro 
            20                  25                  30          

Pro Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Gly Gly Gly Ser Asp 
        35                  40                  45              

Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp 
    50                  55                  60                  

Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val 
65                  70                  75                  80  

Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr 
                85                  90                  95      

Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
            100                 105                 110         



Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu 
        115                 120                 125             

Asp Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr 
    130                 135                 140                 

Phe Gly Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro 
145                 150                 155                 160 

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr 
                165                 170                 175     

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
            180                 185                 190         

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 
        195                 200                 205             

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
    210                 215                 220                 

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 
225                 230                 235                 240 

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
                245                 250                 255     

Asn Arg Gly Glu Cys 
            260     

<210> 206
<211> 646
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 206
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Asn 
1               5                   10                  15      



Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Lys Phe 
            20                  25                  30          

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Ser Ile Ser Gly Ser Gly Arg Asp Thr Leu Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Thr Ile Gly Gly Ser Leu Ser Val Ser Ser Gln Gly Thr Leu Val Thr 
            100                 105                 110         

Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Val Tyr 
        115                 120                 125             

Cys Gly Pro Glu Phe Asp Glu Ser Val Gly Cys Met Gly Ser Ser Gly 
    130                 135                 140                 

Gly Ser Ala Ala Gly Leu Leu Ala Pro Pro Gly Gly Leu Ser Gly Arg 
145                 150                 155                 160 

Ser Asp Ala Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly 
                165                 170                 175     

Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala 
            180                 185                 190         

Ser Gly Phe Thr Phe Asn Lys Tyr Ala Met Asn Trp Val Arg Gln Ala 
        195                 200                 205             

Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg Ser Lys Tyr Asn 
    210                 215                 220                 



Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile 
225                 230                 235                 240 

Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Asn Leu 
                245                 250                 255     

Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg His Gly Asn Phe 
            260                 265                 270         

Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr Trp Gly Gln Gly Thr Leu 
        275                 280                 285             

Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
    290                 295                 300                 

Gly Gly Gly Ser Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val 
305                 310                 315                 320 

Ser Pro Gly Gly Thr Val Thr Leu Thr Cys Gly Ser Ser Thr Gly Ala 
                325                 330                 335     

Val Thr Ser Gly Asn Tyr Pro Asn Trp Val Gln Gln Lys Pro Gly Gln 
            340                 345                 350         

Ala Pro Arg Gly Leu Ile Gly Gly Thr Lys Phe Leu Ala Pro Gly Thr 
        355                 360                 365             

Pro Ala Arg Phe Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr 
    370                 375                 380                 

Leu Ser Gly Val Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Val Leu 
385                 390                 395                 400 

Trp Tyr Ser Asn Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val 
                405                 410                 415     

Leu Gly Gly Gly Gly Ser Gln Val Gln Leu Gln Gln Ser Gly Ser Glu 
            420                 425                 430         

Leu Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly 
        435                 440                 445             



Tyr Thr Phe Thr Asn Tyr Gly Met Asn Trp Val Lys Gln Ala Pro Gly 
    450                 455                 460                 

Gln Gly Leu Lys Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro 
465                 470                 475                 480 

Thr Tyr Thr Asp Asp Phe Lys Gly Arg Phe Ala Phe Ser Leu Asp Thr 
                485                 490                 495     

Ser Val Ser Thr Ala Tyr Leu Gln Ile Ser Ser Leu Lys Ala Asp Asp 
            500                 505                 510         

Thr Ala Val Tyr Phe Cys Ala Arg Gly Gly Phe Gly Ser Ser Tyr Trp 
        515                 520                 525             

Tyr Phe Asp Val Trp Gly Gln Gly Ser Leu Val Thr Val Ser Ser Ala 
    530                 535                 540                 

Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser 
545                 550                 555                 560 

Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe 
                565                 570                 575     

Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly 
            580                 585                 590         

Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu 
        595                 600                 605             

Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr 
    610                 615                 620                 

Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys 
625                 630                 635                 640 

Val Glu Pro Lys Ser Cys 
                645     



<210> 207
<211> 261
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 207
Gly Gly Ile Asp Phe Cys Met Leu Tyr Asn Trp Pro Ile Cys Ala Gly 
1               5                   10                  15      

Gly Gly Gly Gly Ser Ser Gly Gly Ser Ala Ala Gly Leu Leu Ala Pro 
            20                  25                  30          

Pro Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Gly Gly Gly Ser Asp 
        35                  40                  45              

Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp 
    50                  55                  60                  

Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val 
65                  70                  75                  80  

Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr 
                85                  90                  95      

Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
            100                 105                 110         

Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu 
        115                 120                 125             

Asp Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr 
    130                 135                 140                 

Phe Gly Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro 
145                 150                 155                 160 

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr 
                165                 170                 175     



Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
            180                 185                 190         

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 
        195                 200                 205             

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
    210                 215                 220                 

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 
225                 230                 235                 240 

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
                245                 250                 255     

Asn Arg Gly Glu Cys 
            260     

<210> 208
<211> 655
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 208
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  



Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             

Ser Gly Gly Gly Ser Gly Gly Val Tyr Cys Gly Pro Glu Phe Asp Glu 
    130                 135                 140                 

Ser Val Gly Cys Met Gly Ser Ser Gly Gly Ser Ala Ala Gly Leu Leu 
145                 150                 155                 160 

Ala Pro Pro Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             

Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 



Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     

Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln 
            420                 425                 430         

Val Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser 
        435                 440                 445             

Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly 
    450                 455                 460                 

Met Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly 
465                 470                 475                 480 

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys 
                485                 490                 495     

Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu 
            500                 505                 510         



Gln Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala 
        515                 520                 525             

Arg Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln 
    530                 535                 540                 

Gly Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val 
545                 550                 555                 560 

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala 
                565                 570                 575     

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser 
            580                 585                 590         

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val 
        595                 600                 605             

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro 
    610                 615                 620                 

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys 
625                 630                 635                 640 

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
                645                 650                 655 

<210> 209
<211> 645
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 209
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          



Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             

Ser Gly Gly Gly Ser Gly Gly Val Tyr Cys Gly Pro Glu Phe Asp Glu 
    130                 135                 140                 

Ser Val Gly Cys Met Gly Ser Ser Gly Gly Ser Ala Ala Gly Leu Leu 
145                 150                 155                 160 

Ala Pro Pro Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     



Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             

Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     

Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Asp 
            420                 425                 430         

Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp 
        435                 440                 445             

Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val 
    450                 455                 460                 



Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr 
465                 470                 475                 480 

Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
                485                 490                 495     

Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu 
            500                 505                 510         

Asp Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr 
        515                 520                 525             

Phe Gly Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro 
    530                 535                 540                 

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr 
545                 550                 555                 560 

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
                565                 570                 575     

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 
            580                 585                 590         

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
        595                 600                 605             

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 
    610                 615                 620                 

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
625                 630                 635                 640 

Asn Arg Gly Glu Cys 
                645 

<210> 210
<211> 271
<212> PRT
<213> Artificial Sequence

<220>



<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 210
Gly Gly Ile Asp Phe Cys Met Leu Tyr Asn Trp Pro Ile Cys Ala Gly 
1               5                   10                  15      

Gly Gly Gly Gly Ser Ser Gly Gly Ser Ala Ala Gly Leu Leu Ala Pro 
            20                  25                  30          

Pro Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Gly Gly Gly Ser Gln 
        35                  40                  45              

Val Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser 
    50                  55                  60                  

Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly 
65                  70                  75                  80  

Met Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly 
                85                  90                  95      

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys 
            100                 105                 110         

Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu 
        115                 120                 125             

Gln Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala 
    130                 135                 140                 

Arg Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln 
145                 150                 155                 160 

Gly Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val 
                165                 170                 175     

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala 
            180                 185                 190         

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser 
        195                 200                 205             



Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val 
    210                 215                 220                 

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro 
225                 230                 235                 240 

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys 
                245                 250                 255     

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
            260                 265                 270     

<210> 211
<211> 636
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 211
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Asn 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Lys Phe 
            20                  25                  30          

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Ser Ile Ser Gly Ser Gly Arg Asp Thr Leu Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Thr Ile Gly Gly Ser Leu Ser Val Ser Ser Gln Gly Thr Leu Val Thr 
            100                 105                 110         



Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Val Tyr 
        115                 120                 125             

Cys Gly Pro Glu Phe Asp Glu Ser Val Gly Cys Met Gly Ser Ser Gly 
    130                 135                 140                 

Gly Ser Ala Ala Gly Leu Leu Ala Pro Pro Gly Gly Leu Ser Gly Arg 
145                 150                 155                 160 

Ser Asp Ala Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly 
                165                 170                 175     

Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala 
            180                 185                 190         

Ser Gly Phe Thr Phe Asn Lys Tyr Ala Met Asn Trp Val Arg Gln Ala 
        195                 200                 205             

Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg Ser Lys Tyr Asn 
    210                 215                 220                 

Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile 
225                 230                 235                 240 

Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Asn Leu 
                245                 250                 255     

Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg His Gly Asn Phe 
            260                 265                 270         

Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr Trp Gly Gln Gly Thr Leu 
        275                 280                 285             

Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
    290                 295                 300                 

Gly Gly Gly Ser Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val 
305                 310                 315                 320 



Ser Pro Gly Gly Thr Val Thr Leu Thr Cys Gly Ser Ser Thr Gly Ala 
                325                 330                 335     

Val Thr Ser Gly Asn Tyr Pro Asn Trp Val Gln Gln Lys Pro Gly Gln 
            340                 345                 350         

Ala Pro Arg Gly Leu Ile Gly Gly Thr Lys Phe Leu Ala Pro Gly Thr 
        355                 360                 365             

Pro Ala Arg Phe Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr 
    370                 375                 380                 

Leu Ser Gly Val Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Val Leu 
385                 390                 395                 400 

Trp Tyr Ser Asn Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val 
                405                 410                 415     

Leu Gly Gly Gly Gly Ser Asp Ile Gln Leu Thr Gln Ser Pro Ser Ser 
            420                 425                 430         

Leu Ser Ala Ser Val Gly Asp Arg Val Ser Ile Thr Cys Lys Ala Ser 
        435                 440                 445             

Gln Asp Val Ser Ile Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys 
    450                 455                 460                 

Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Tyr Arg Tyr Thr Gly Val 
465                 470                 475                 480 

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
                485                 490                 495     

Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln 
            500                 505                 510         

His Tyr Ile Thr Pro Leu Thr Phe Gly Ala Gly Thr Lys Val Glu Ile 
        515                 520                 525             

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp 
    530                 535                 540                 



Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn 
545                 550                 555                 560 

Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu 
                565                 570                 575     

Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp 
            580                 585                 590         

Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr 
        595                 600                 605             

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser 
    610                 615                 620                 

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
625                 630                 635     

<210> 212
<211> 271
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 212
Gly Gly Ile Asp Phe Cys Met Leu Tyr Asn Trp Pro Ile Cys Ala Gly 
1               5                   10                  15      

Gly Gly Gly Gly Ser Ser Gly Gly Ser Ala Ala Gly Leu Leu Ala Pro 
            20                  25                  30          

Pro Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Gly Gly Gly Ser Gln 
        35                  40                  45              

Val Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser 
    50                  55                  60                  

Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly 
65                  70                  75                  80  



Met Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly 
                85                  90                  95      

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys 
            100                 105                 110         

Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu 
        115                 120                 125             

Gln Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala 
    130                 135                 140                 

Arg Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln 
145                 150                 155                 160 

Gly Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val 
                165                 170                 175     

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala 
            180                 185                 190         

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser 
        195                 200                 205             

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val 
    210                 215                 220                 

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro 
225                 230                 235                 240 

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys 
                245                 250                 255     

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
            260                 265                 270     

<210> 213
<211> 655
<212> PRT
<213> Artificial Sequence



<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 213
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             

Ser Gly Gly Gly Ser Gly Gly Val Tyr Cys Gly Pro Glu Phe Asp Glu 
    130                 135                 140                 

Ser Val Gly Cys Met Gly Ser Ser Gly Gly Ser Ala Ala Gly Leu Leu 
145                 150                 155                 160 

Ala Pro Pro Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         



Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             

Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     

Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     



Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln 
            420                 425                 430         

Val Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser 
        435                 440                 445             

Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly 
    450                 455                 460                 

Met Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly 
465                 470                 475                 480 

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys 
                485                 490                 495     

Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu 
            500                 505                 510         

Gln Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala 
        515                 520                 525             

Arg Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln 
    530                 535                 540                 

Gly Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val 
545                 550                 555                 560 

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala 
                565                 570                 575     

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser 
            580                 585                 590         

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val 
        595                 600                 605             

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro 
    610                 615                 620                 



Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys 
625                 630                 635                 640 

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
                645                 650                 655 

<210> 214
<211> 256
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 214
Gly Gly Ile Asp Phe Cys Met Leu Tyr Asn Trp Pro Ile Cys Ala Gly 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          

Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Asp Ile Gln Leu Thr Gln 
        35                  40                  45              

Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Ser Ile Thr 
    50                  55                  60                  

Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val Ala Trp Tyr Gln Gln 
65                  70                  75                  80  

Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Tyr Arg 
                85                  90                  95      

Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
            100                 105                 110         

Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Val Tyr 
        115                 120                 125             

Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr Phe Gly Ala Gly Thr 
    130                 135                 140                 



Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe 
145                 150                 155                 160 

Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys 
                165                 170                 175     

Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val 
            180                 185                 190         

Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln 
        195                 200                 205             

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
    210                 215                 220                 

Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
225                 230                 235                 240 

Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
                245                 250                 255     

<210> 215
<211> 655
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 215
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  



Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             

Ser Gly Gly Gly Ser Gly Gly Val Tyr Cys Gly Pro Glu Phe Asp Glu 
    130                 135                 140                 

Ser Val Gly Cys Met Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly 
145                 150                 155                 160 

Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             



Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     

Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln 
            420                 425                 430         

Val Gln Leu Gln Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala Ser 
        435                 440                 445             

Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly 
    450                 455                 460                 

Met Asn Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met Gly 
465                 470                 475                 480 

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Thr Asp Asp Phe Lys 
                485                 490                 495     



Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu 
            500                 505                 510         

Gln Ile Ser Ser Leu Lys Ala Asp Asp Thr Ala Val Tyr Phe Cys Ala 
        515                 520                 525             

Arg Gly Gly Phe Gly Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gln 
    530                 535                 540                 

Gly Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val 
545                 550                 555                 560 

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala 
                565                 570                 575     

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser 
            580                 585                 590         

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val 
        595                 600                 605             

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro 
    610                 615                 620                 

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys 
625                 630                 635                 640 

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
                645                 650                 655 

<210> 216
<211> 256
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 216
Gly Gly Ile Asp Phe Cys Met Leu Tyr Asn Trp Pro Ile Cys Ala Gly 
1               5                   10                  15      



Gly Gly Gly Gly Ser Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser 
            20                  25                  30          

Pro Leu Gly Leu Ala Gly Ser Gly Gly Ser Asp Ile Gln Leu Thr Gln 
        35                  40                  45              

Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Ser Ile Thr 
    50                  55                  60                  

Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val Ala Trp Tyr Gln Gln 
65                  70                  75                  80  

Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Tyr Arg 
                85                  90                  95      

Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
            100                 105                 110         

Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Val Tyr 
        115                 120                 125             

Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr Phe Gly Ala Gly Thr 
    130                 135                 140                 

Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe 
145                 150                 155                 160 

Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys 
                165                 170                 175     

Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val 
            180                 185                 190         

Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln 
        195                 200                 205             

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
    210                 215                 220                 

Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
225                 230                 235                 240 



Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
                245                 250                 255     

<210> 217
<211> 646
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 217
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Asn 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Lys Phe 
            20                  25                  30          

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Ser Ile Ser Gly Ser Gly Arg Asp Thr Leu Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Thr Ile Gly Gly Ser Leu Ser Val Ser Ser Gln Gly Thr Leu Val Thr 
            100                 105                 110         

Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Val Tyr 
        115                 120                 125             

Cys Gly Pro Glu Phe Asp Glu Ser Val Gly Cys Met Gly Gly Gly Gly 
    130                 135                 140                 

Ser Gly Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser Pro Leu Gly 
145                 150                 155                 160 



Leu Ala Gly Ser Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly 
                165                 170                 175     

Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala 
            180                 185                 190         

Ser Gly Phe Thr Phe Asn Lys Tyr Ala Met Asn Trp Val Arg Gln Ala 
        195                 200                 205             

Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg Ser Lys Tyr Asn 
    210                 215                 220                 

Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile 
225                 230                 235                 240 

Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Asn Leu 
                245                 250                 255     

Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg His Gly Asn Phe 
            260                 265                 270         

Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr Trp Gly Gln Gly Thr Leu 
        275                 280                 285             

Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
    290                 295                 300                 

Gly Gly Gly Ser Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val 
305                 310                 315                 320 

Ser Pro Gly Gly Thr Val Thr Leu Thr Cys Gly Ser Ser Thr Gly Ala 
                325                 330                 335     

Val Thr Ser Gly Asn Tyr Pro Asn Trp Val Gln Gln Lys Pro Gly Gln 
            340                 345                 350         

Ala Pro Arg Gly Leu Ile Gly Gly Thr Lys Phe Leu Ala Pro Gly Thr 
        355                 360                 365             



Pro Ala Arg Phe Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr 
    370                 375                 380                 

Leu Ser Gly Val Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Val Leu 
385                 390                 395                 400 

Trp Tyr Ser Asn Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val 
                405                 410                 415     

Leu Gly Gly Gly Gly Ser Gln Val Gln Leu Gln Gln Ser Gly Ser Glu 
            420                 425                 430         

Leu Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly 
        435                 440                 445             

Tyr Thr Phe Thr Asn Tyr Gly Met Asn Trp Val Lys Gln Ala Pro Gly 
    450                 455                 460                 

Gln Gly Leu Lys Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro 
465                 470                 475                 480 

Thr Tyr Thr Asp Asp Phe Lys Gly Arg Phe Ala Phe Ser Leu Asp Thr 
                485                 490                 495     

Ser Val Ser Thr Ala Tyr Leu Gln Ile Ser Ser Leu Lys Ala Asp Asp 
            500                 505                 510         

Thr Ala Val Tyr Phe Cys Ala Arg Gly Gly Phe Gly Ser Ser Tyr Trp 
        515                 520                 525             

Tyr Phe Asp Val Trp Gly Gln Gly Ser Leu Val Thr Val Ser Ser Ala 
    530                 535                 540                 

Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser 
545                 550                 555                 560 

Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe 
                565                 570                 575     

Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly 
            580                 585                 590         



Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu 
        595                 600                 605             

Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr 
    610                 615                 620                 

Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys 
625                 630                 635                 640 

Val Glu Pro Lys Ser Cys 
                645     

<210> 218
<211> 259
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 218
Gly Gly Ile Asp Phe Cys Met Leu Tyr Asn Trp Pro Ile Cys Ala Gly 
1               5                   10                  15      

Gly Gly Gly Gly Ser Gly Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 
            20                  25                  30          

Gly Gly Ala Ser Ser Gly Ala Gly Gly Ser Gly Gly Ser Asp Ile Gln 
        35                  40                  45              

Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val 
    50                  55                  60                  

Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val Ala Trp 
65                  70                  75                  80  

Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala 
                85                  90                  95      

Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser 
            100                 105                 110         



Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe 
        115                 120                 125             

Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr Phe Gly 
    130                 135                 140                 

Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val 
145                 150                 155                 160 

Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser 
                165                 170                 175     

Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln 
            180                 185                 190         

Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val 
        195                 200                 205             

Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu 
    210                 215                 220                 

Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu 
225                 230                 235                 240 

Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg 
                245                 250                 255     

Gly Glu Cys 
            

<210> 219
<211> 646
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 219
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Asn 
1               5                   10                  15      



Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Lys Phe 
            20                  25                  30          

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Ser Ile Ser Gly Ser Gly Arg Asp Thr Leu Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Thr Ile Gly Gly Ser Leu Ser Val Ser Ser Gln Gly Thr Leu Val Thr 
            100                 105                 110         

Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Val Tyr 
        115                 120                 125             

Cys Gly Pro Glu Phe Asp Glu Ser Val Gly Cys Met Gly Gly Gly Gly 
    130                 135                 140                 

Ser Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Ala Ser Ser Gly 
145                 150                 155                 160 

Ala Gly Gly Ser Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly 
                165                 170                 175     

Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala 
            180                 185                 190         

Ser Gly Phe Thr Phe Asn Lys Tyr Ala Met Asn Trp Val Arg Gln Ala 
        195                 200                 205             

Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg Ser Lys Tyr Asn 
    210                 215                 220                 



Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile 
225                 230                 235                 240 

Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Asn Leu 
                245                 250                 255     

Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg His Gly Asn Phe 
            260                 265                 270         

Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr Trp Gly Gln Gly Thr Leu 
        275                 280                 285             

Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
    290                 295                 300                 

Gly Gly Gly Ser Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val 
305                 310                 315                 320 

Ser Pro Gly Gly Thr Val Thr Leu Thr Cys Gly Ser Ser Thr Gly Ala 
                325                 330                 335     

Val Thr Ser Gly Asn Tyr Pro Asn Trp Val Gln Gln Lys Pro Gly Gln 
            340                 345                 350         

Ala Pro Arg Gly Leu Ile Gly Gly Thr Lys Phe Leu Ala Pro Gly Thr 
        355                 360                 365             

Pro Ala Arg Phe Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr 
    370                 375                 380                 

Leu Ser Gly Val Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Val Leu 
385                 390                 395                 400 

Trp Tyr Ser Asn Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val 
                405                 410                 415     

Leu Gly Gly Gly Gly Ser Gln Val Gln Leu Gln Gln Ser Gly Ser Glu 
            420                 425                 430         

Leu Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly 
        435                 440                 445             



Tyr Thr Phe Thr Asn Tyr Gly Met Asn Trp Val Lys Gln Ala Pro Gly 
    450                 455                 460                 

Gln Gly Leu Lys Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro 
465                 470                 475                 480 

Thr Tyr Thr Asp Asp Phe Lys Gly Arg Phe Ala Phe Ser Leu Asp Thr 
                485                 490                 495     

Ser Val Ser Thr Ala Tyr Leu Gln Ile Ser Ser Leu Lys Ala Asp Asp 
            500                 505                 510         

Thr Ala Val Tyr Phe Cys Ala Arg Gly Gly Phe Gly Ser Ser Tyr Trp 
        515                 520                 525             

Tyr Phe Asp Val Trp Gly Gln Gly Ser Leu Val Thr Val Ser Ser Ala 
    530                 535                 540                 

Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser 
545                 550                 555                 560 

Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe 
                565                 570                 575     

Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly 
            580                 585                 590         

Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu 
        595                 600                 605             

Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr 
    610                 615                 620                 

Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys 
625                 630                 635                 640 

Val Glu Pro Lys Ser Cys 
                645     



<210> 220
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 220
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Asn Tyr 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Thr Gly Lys Val Pro Lys Phe Leu Ile 
        35                  40                  45              

Tyr Glu Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Gly Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Val Ala Thr Tyr Tyr Cys Gln Asn Tyr Asn Ser Ala Pro Phe 
                85                  90                  95      

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     



Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 

<210> 221
<211> 657
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 221
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             



Ser Gly Gly Gly Ser Gly Gly Gly Ser Gln Cys Leu Gly Pro Glu Trp 
    130                 135                 140                 

Glu Val Cys Pro Tyr Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly 
145                 150                 155                 160 

Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             

Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     

Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         



Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln 
            420                 425                 430         

Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg Ser 
        435                 440                 445             

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Ser Arg Tyr Gly 
    450                 455                 460                 

Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala 
465                 470                 475                 480 

Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys 
                485                 490                 495     

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Gln Tyr Leu 
            500                 505                 510         

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
        515                 520                 525             

Arg Gly Gly Asp Phe Leu Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val Trp 
    530                 535                 540                 

Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
545                 550                 555                 560 



Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
                565                 570                 575     

Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
            580                 585                 590         

Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
        595                 600                 605             

Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
    610                 615                 620                 

Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
625                 630                 635                 640 

His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
                645                 650                 655     

Cys 
    

<210> 222
<211> 645
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 222
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  



Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             

Ser Gly Gly Gly Ser Gly Gly Gly Ser Gln Cys Leu Gly Pro Glu Trp 
    130                 135                 140                 

Glu Val Cys Pro Tyr Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly 
145                 150                 155                 160 

Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             



Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     

Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Asp 
            420                 425                 430         

Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp 
        435                 440                 445             

Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Asn Tyr Leu 
    450                 455                 460                 

Ala Trp Tyr Gln Gln Lys Thr Gly Lys Val Pro Lys Phe Leu Ile Tyr 
465                 470                 475                 480 

Glu Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly Gly 
                485                 490                 495     



Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu 
            500                 505                 510         

Asp Val Ala Thr Tyr Tyr Cys Gln Asn Tyr Asn Ser Ala Pro Phe Thr 
        515                 520                 525             

Phe Gly Pro Gly Thr Lys Val Asp Ile Lys Arg Thr Val Ala Ala Pro 
    530                 535                 540                 

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr 
545                 550                 555                 560 

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
                565                 570                 575     

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 
            580                 585                 590         

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
        595                 600                 605             

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 
    610                 615                 620                 

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
625                 630                 635                 640 

Asn Arg Gly Glu Cys 
                645 

<210> 223
<211> 226
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 223
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg 
1               5                   10                  15      



Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Ser Arg Tyr 
            20                  25                  30          

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Gln Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Gly Gly Asp Phe Leu Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val 
            100                 105                 110         

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly 
        115                 120                 125             

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly 
    130                 135                 140                 

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val 
145                 150                 155                 160 

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe 
                165                 170                 175     

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val 
            180                 185                 190         

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val 
        195                 200                 205             

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys 
    210                 215                 220                 

Ser Cys 
225     



<210> 224
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 224
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Asn Tyr 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Thr Gly Lys Val Pro Lys Phe Leu Ile 
        35                  40                  45              

Tyr Glu Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Gly Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Val Ala Thr Tyr Tyr Cys Gln Asn Tyr Asn Ser Ala Pro Phe 
                85                  90                  95      

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     



Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 

<210> 225
<211> 657
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 225
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             



Ser Gly Gly Gly Ser Gly Gly Val Tyr Cys Gly Pro Glu Phe Asp Glu 
    130                 135                 140                 

Ser Val Gly Cys Met Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly 
145                 150                 155                 160 

Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         

Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             

Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     



Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln 
            420                 425                 430         

Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg Ser 
        435                 440                 445             

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Ser Arg Tyr Gly 
    450                 455                 460                 

Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala 
465                 470                 475                 480 

Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys 
                485                 490                 495     

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Gln Tyr Leu 
            500                 505                 510         

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
        515                 520                 525             

Arg Gly Gly Asp Phe Leu Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val Trp 
    530                 535                 540                 

Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
545                 550                 555                 560 



Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
                565                 570                 575     

Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
            580                 585                 590         

Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
        595                 600                 605             

Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
    610                 615                 620                 

Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
625                 630                 635                 640 

His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
                645                 650                 655     

Cys 
    

<210> 226
<211> 645
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 226
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  



Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             

Ser Gly Gly Gly Ser Gly Gly Val Tyr Cys Gly Pro Glu Phe Asp Glu 
    130                 135                 140                 

Ser Val Gly Cys Met Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly 
145                 150                 155                 160 

Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         



Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             

Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     

Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Asp 
            420                 425                 430         

Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp 
        435                 440                 445             

Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Asn Tyr Leu 
    450                 455                 460                 

Ala Trp Tyr Gln Gln Lys Thr Gly Lys Val Pro Lys Phe Leu Ile Tyr 
465                 470                 475                 480 

Glu Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly Gly 
                485                 490                 495     



Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu 
            500                 505                 510         

Asp Val Ala Thr Tyr Tyr Cys Gln Asn Tyr Asn Ser Ala Pro Phe Thr 
        515                 520                 525             

Phe Gly Pro Gly Thr Lys Val Asp Ile Lys Arg Thr Val Ala Ala Pro 
    530                 535                 540                 

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr 
545                 550                 555                 560 

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
                565                 570                 575     

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 
            580                 585                 590         

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
        595                 600                 605             

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 
    610                 615                 620                 

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
625                 630                 635                 640 

Asn Arg Gly Glu Cys 
                645 

<210> 227
<211> 226
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 227
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg 
1               5                   10                  15      



Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Ser Arg Tyr 
            20                  25                  30          

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Gln Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Gly Gly Asp Phe Leu Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val 
            100                 105                 110         

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly 
        115                 120                 125             

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly 
    130                 135                 140                 

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val 
145                 150                 155                 160 

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe 
                165                 170                 175     

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val 
            180                 185                 190         

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val 
        195                 200                 205             

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys 
    210                 215                 220                 



Ser Cys 
225     

<210> 228
<211> 636
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 228
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Asn 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Lys Phe 
            20                  25                  30          

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Ser Ile Ser Gly Ser Gly Arg Asp Thr Leu Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Thr Ile Gly Gly Ser Leu Ser Val Ser Ser Gln Gly Thr Leu Val Thr 
            100                 105                 110         

Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Val Tyr 
        115                 120                 125             

Cys Gly Pro Glu Phe Asp Glu Ser Val Gly Cys Met Gly Gly Gly Gly 
    130                 135                 140                 

Ser Gly Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Ser Pro Leu Gly 
145                 150                 155                 160 



Leu Ala Gly Ser Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly 
                165                 170                 175     

Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala 
            180                 185                 190         

Ser Gly Phe Thr Phe Asn Lys Tyr Ala Met Asn Trp Val Arg Gln Ala 
        195                 200                 205             

Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg Ser Lys Tyr Asn 
    210                 215                 220                 

Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile 
225                 230                 235                 240 

Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Asn Leu 
                245                 250                 255     

Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg His Gly Asn Phe 
            260                 265                 270         

Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr Trp Gly Gln Gly Thr Leu 
        275                 280                 285             

Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
    290                 295                 300                 

Gly Gly Gly Ser Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val 
305                 310                 315                 320 

Ser Pro Gly Gly Thr Val Thr Leu Thr Cys Gly Ser Ser Thr Gly Ala 
                325                 330                 335     

Val Thr Ser Gly Asn Tyr Pro Asn Trp Val Gln Gln Lys Pro Gly Gln 
            340                 345                 350         

Ala Pro Arg Gly Leu Ile Gly Gly Thr Lys Phe Leu Ala Pro Gly Thr 
        355                 360                 365             

Pro Ala Arg Phe Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr 
    370                 375                 380                 



Leu Ser Gly Val Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Val Leu 
385                 390                 395                 400 

Trp Tyr Ser Asn Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val 
                405                 410                 415     

Leu Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser Ser 
            420                 425                 430         

Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser 
        435                 440                 445             

Gln Gly Ile Ser Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Thr Gly Lys 
    450                 455                 460                 

Val Pro Lys Phe Leu Ile Tyr Glu Ala Ser Thr Leu Gln Ser Gly Val 
465                 470                 475                 480 

Pro Ser Arg Phe Ser Gly Gly Gly Ser Gly Thr Asp Phe Thr Leu Thr 
                485                 490                 495     

Ile Ser Ser Leu Gln Pro Glu Asp Val Ala Thr Tyr Tyr Cys Gln Asn 
            500                 505                 510         

Tyr Asn Ser Ala Pro Phe Thr Phe Gly Pro Gly Thr Lys Val Asp Ile 
        515                 520                 525             

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp 
    530                 535                 540                 

Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn 
545                 550                 555                 560 

Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu 
                565                 570                 575     

Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp 
            580                 585                 590         



Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr 
        595                 600                 605             

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser 
    610                 615                 620                 

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
625                 630                 635     

<210> 229
<211> 226
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 229
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Ser Arg Tyr 
            20                  25                  30          

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Gln Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Gly Gly Asp Phe Leu Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val 
            100                 105                 110         

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly 
        115                 120                 125             



Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly 
    130                 135                 140                 

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val 
145                 150                 155                 160 

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe 
                165                 170                 175     

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val 
            180                 185                 190         

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val 
        195                 200                 205             

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys 
    210                 215                 220                 

Ser Cys 
225     

<210> 230
<211> 636
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 230
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Asn 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Lys Phe 
            20                  25                  30          

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Ser Ile Ser Gly Ser Gly Arg Asp Thr Leu Tyr Ala Asp Ser Val 
    50                  55                  60                  



Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Thr Ile Gly Gly Ser Leu Ser Val Ser Ser Gln Gly Thr Leu Val Thr 
            100                 105                 110         

Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Val Tyr 
        115                 120                 125             

Cys Gly Pro Glu Phe Asp Glu Ser Val Gly Cys Met Gly Gly Gly Gly 
    130                 135                 140                 

Ser Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Ala Ser Ser Gly 
145                 150                 155                 160 

Ala Gly Gly Ser Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly 
                165                 170                 175     

Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala 
            180                 185                 190         

Ser Gly Phe Thr Phe Asn Lys Tyr Ala Met Asn Trp Val Arg Gln Ala 
        195                 200                 205             

Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Arg Ser Lys Tyr Asn 
    210                 215                 220                 

Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile 
225                 230                 235                 240 

Ser Arg Asp Asp Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Asn Leu 
                245                 250                 255     

Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg His Gly Asn Phe 
            260                 265                 270         

Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr Trp Gly Gln Gly Thr Leu 
        275                 280                 285             



Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
    290                 295                 300                 

Gly Gly Gly Ser Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val 
305                 310                 315                 320 

Ser Pro Gly Gly Thr Val Thr Leu Thr Cys Gly Ser Ser Thr Gly Ala 
                325                 330                 335     

Val Thr Ser Gly Asn Tyr Pro Asn Trp Val Gln Gln Lys Pro Gly Gln 
            340                 345                 350         

Ala Pro Arg Gly Leu Ile Gly Gly Thr Lys Phe Leu Ala Pro Gly Thr 
        355                 360                 365             

Pro Ala Arg Phe Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr 
    370                 375                 380                 

Leu Ser Gly Val Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Val Leu 
385                 390                 395                 400 

Trp Tyr Ser Asn Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val 
                405                 410                 415     

Leu Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser Ser 
            420                 425                 430         

Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser 
        435                 440                 445             

Gln Gly Ile Ser Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Thr Gly Lys 
    450                 455                 460                 

Val Pro Lys Phe Leu Ile Tyr Glu Ala Ser Thr Leu Gln Ser Gly Val 
465                 470                 475                 480 

Pro Ser Arg Phe Ser Gly Gly Gly Ser Gly Thr Asp Phe Thr Leu Thr 
                485                 490                 495     



Ile Ser Ser Leu Gln Pro Glu Asp Val Ala Thr Tyr Tyr Cys Gln Asn 
            500                 505                 510         

Tyr Asn Ser Ala Pro Phe Thr Phe Gly Pro Gly Thr Lys Val Asp Ile 
        515                 520                 525             

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp 
    530                 535                 540                 

Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn 
545                 550                 555                 560 

Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu 
                565                 570                 575     

Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp 
            580                 585                 590         

Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr 
        595                 600                 605             

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser 
    610                 615                 620                 

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
625                 630                 635     

<210> 231
<211> 226
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 231
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Ser Arg Tyr 
            20                  25                  30          



Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Gln Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Gly Gly Asp Phe Leu Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val 
            100                 105                 110         

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly 
        115                 120                 125             

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly 
    130                 135                 140                 

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val 
145                 150                 155                 160 

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe 
                165                 170                 175     

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val 
            180                 185                 190         

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val 
        195                 200                 205             

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys 
    210                 215                 220                 

Ser Cys 
225     

<210> 232
<211> 468



<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 232
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys Tyr 
            20                  25                  30          

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp 
    50                  55                  60                  

Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr 
65                  70                  75                  80  

Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr 
                85                  90                  95      

Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr Trp 
            100                 105                 110         

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly 
        115                 120                 125             

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val Val 
    130                 135                 140                 

Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr Leu 
145                 150                 155                 160 

Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro Asn 
                165                 170                 175     

Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly Gly 
            180                 185                 190         



Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser Leu 
        195                 200                 205             

Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu Asp 
    210                 215                 220                 

Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val Phe 
225                 230                 235                 240 

Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Asp Ile 
                245                 250                 255     

Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg 
            260                 265                 270         

Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Asn Tyr Leu Ala 
        275                 280                 285             

Trp Tyr Gln Gln Lys Thr Gly Lys Val Pro Lys Phe Leu Ile Tyr Glu 
    290                 295                 300                 

Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly Gly Gly 
305                 310                 315                 320 

Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp 
                325                 330                 335     

Val Ala Thr Tyr Tyr Cys Gln Asn Tyr Asn Ser Ala Pro Phe Thr Phe 
            340                 345                 350         

Gly Pro Gly Thr Lys Val Asp Ile Lys Arg Thr Val Ala Ala Pro Ser 
        355                 360                 365             

Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala 
    370                 375                 380                 

Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val 
385                 390                 395                 400 



Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser 
                405                 410                 415     

Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr 
            420                 425                 430         

Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys 
        435                 440                 445             

Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn 
    450                 455                 460                 

Arg Gly Glu Cys 
465             

<210> 233
<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<220>
<221> SITE
<222> (1)..(9) 
<223> This sequence may encompass 1‐3 "Gly Gly Ser"
      repeating units

<400> 233
Gly Gly Ser Gly Gly Ser Gly Gly Ser 
1               5                   

<210> 234
<211> 5
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 234
Gly Ser Gly Gly Ser 
1               5   



<210> 235
<211> 4
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 235
Gly Gly Gly Ser 
1               

<210> 236
<211> 5
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 236
Gly Gly Gly Gly Ser 
1               5   

<210> 237
<211> 6
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 237
Gly Ser Ser Gly Gly Ser 
1               5       

<210> 238
<211> 6
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<220>



<221> SITE
<222> (1)..(6) 
<223> This sequence may encompass 1‐3 "Gly Ser"
      repeating units

<400> 238
Gly Ser Gly Ser Gly Ser 
1               5       

<210> 239
<211> 15
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<220>
<221> SITE
<222> (1)..(15) 
<223> This sequence may encompass 1‐3 "Gly Ser Gly Gly Ser"
      repeating units

<400> 239
Gly Ser Gly Gly Ser Gly Ser Gly Gly Ser Gly Ser Gly Gly Ser 
1               5                   10                  15  

<210> 240
<211> 12
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<220>
<221> SITE
<222> (1)..(12) 
<223> This sequence may encompass 1‐3 "Gly Gly Gly Ser"
      repeating units

<400> 240
Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser 
1               5                   10          

<210> 241
<211> 15



<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<220>
<221> SITE
<222> (1)..(15) 
<223> This sequence may encompass 1‐3 "Gly Gly Gly Gly Ser"
      repeating units

<400> 241
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 
1               5                   10                  15  

<210> 242
<211> 18
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<220>
<221> SITE
<222> (1)..(18) 
<223> This sequence may encompass 1‐3 "Gly Ser Ser Gly Gly Ser"
      repeating units

<400> 242
Gly Ser Ser Gly Gly Ser Gly Ser Ser Gly Gly Ser Gly Ser Ser Gly 
1               5                   10                  15      

Gly Ser 
        

<210> 243
<211> 30
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide



<220>
<221> SITE
<222> (1)..(30) 
<223> This sequence may encompass 1‐10 "Gly Gly Ser"
      repeating units

<400> 243
Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly 
1               5                   10                  15      

Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser 
            20                  25                  30  

<210> 244
<211> 20
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<220>
<221> SITE
<222> (1)..(20) 
<223> This sequence may encompass 1‐10 "Gly Ser"
      repeating units

<400> 244
Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser 
1               5                   10                  15      

Gly Ser Gly Ser 
            20  

<210> 245
<211> 50
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<220>
<221> SITE
<222> (1)..(50) 
<223> This sequence may encompass 1‐10 "Gly Ser Gly Gly Ser"



      repeating units

<400> 245
Gly Ser Gly Gly Ser Gly Ser Gly Gly Ser Gly Ser Gly Gly Ser Gly 
1               5                   10                  15      

Ser Gly Gly Ser Gly Ser Gly Gly Ser Gly Ser Gly Gly Ser Gly Ser 
            20                  25                  30          

Gly Gly Ser Gly Ser Gly Gly Ser Gly Ser Gly Gly Ser Gly Ser Gly 
        35                  40                  45              

Gly Ser 
    50  

<210> 246
<211> 40
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<220>
<221> SITE
<222> (1)..(40) 
<223> This sequence may encompass 1‐10 "Gly Gly Gly Ser"
      repeating units

<400> 246
Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser 
1               5                   10                  15      

Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser 
            20                  25                  30          

Gly Gly Gly Ser Gly Gly Gly Ser 
        35                  40  

<210> 247
<211> 50
<212> PRT
<213> Artificial Sequence

<220>



<223> Description of Artificial Sequence: Synthetic
      polypeptide

<220>
<221> SITE
<222> (1)..(50) 
<223> This sequence may encompass 1‐10 "Gly Gly Gly Gly Ser"
      repeating units

<400> 247
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
1               5                   10                  15      

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly 
            20                  25                  30          

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly 
        35                  40                  45              

Gly Ser 
    50  

<210> 248
<211> 60
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<220>
<221> SITE
<222> (1)..(60) 
<223> This sequence may encompass 1‐10 "Gly Ser Ser Gly Gly Ser"
      repeating units

<400> 248
Gly Ser Ser Gly Gly Ser Gly Ser Ser Gly Gly Ser Gly Ser Ser Gly 
1               5                   10                  15      

Gly Ser Gly Ser Ser Gly Gly Ser Gly Ser Ser Gly Gly Ser Gly Ser 
            20                  25                  30          

Ser Gly Gly Ser Gly Ser Ser Gly Gly Ser Gly Ser Ser Gly Gly Ser 
        35                  40                  45              



Gly Ser Ser Gly Gly Ser Gly Ser Ser Gly Gly Ser 
    50                  55                  60  

<210> 249
<211> 261
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 249
Gly Gly Val Asp Phe Cys Lys Ile Tyr Ser Trp Pro Val Cys His Gln 
1               5                   10                  15      

Gly Gly Gly Gly Ser Ser Gly Gly Ser Ala Ala Gly Leu Leu Ala Pro 
            20                  25                  30          

Pro Gly Gly Leu Ser Gly Arg Ser Asp Ala Gly Gly Gly Gly Ser Asp 
        35                  40                  45              

Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp 
    50                  55                  60                  

Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Ile Ala Val 
65                  70                  75                  80  

Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr 
                85                  90                  95      

Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
            100                 105                 110         

Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu 
        115                 120                 125             

Asp Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Leu Thr 
    130                 135                 140                 

Phe Gly Ala Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro 
145                 150                 155                 160 



Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr 
                165                 170                 175     

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
            180                 185                 190         

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 
        195                 200                 205             

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
    210                 215                 220                 

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 
225                 230                 235                 240 

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
                245                 250                 255     

Asn Arg Gly Glu Cys 
            260     

<210> 250
<211> 653
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 250
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe Tyr Thr Ala 
            20                  25                  30          

Val Met Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ala Ile Arg Trp Thr Ala Leu Thr Thr Ser Tyr Ala Asp Ser Val 
    50                  55                  60                  



Lys Gly Arg Phe Thr Ile Ser Arg Asp Gly Ala Lys Thr Thr Leu Tyr 
65                  70                  75                  80  

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ala Arg Gly Thr Leu Gly Leu Phe Thr Thr Ala Asp Ser Tyr Asp 
            100                 105                 110         

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly 
        115                 120                 125             

Ser Gly Gly Gly Ser Gly Gly Val Tyr Cys Gly Pro Glu Phe Asp Glu 
    130                 135                 140                 

Ser Val Gly Cys Met Gly Gly Gly Gly Ser Gly Gly Gly Leu Ser Gly 
145                 150                 155                 160 

Arg Ser Asp Ala Gly Ser Pro Leu Gly Leu Ala Gly Ser Gly Gly Gly 
                165                 170                 175     

Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
            180                 185                 190         

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys 
        195                 200                 205             

Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
    210                 215                 220                 

Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala 
225                 230                 235                 240 

Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                245                 250                 255     

Thr Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val 
            260                 265                 270         



Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr 
        275                 280                 285             

Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly 
    290                 295                 300                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Thr Val 
305                 310                 315                 320 

Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly Thr Val Thr 
                325                 330                 335     

Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro 
            340                 345                 350         

Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly Leu Ile Gly 
        355                 360                 365             

Gly Thr Lys Phe Leu Ala Pro Gly Thr Pro Ala Arg Phe Ser Gly Ser 
    370                 375                 380                 

Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val Gln Pro Glu 
385                 390                 395                 400 

Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn Arg Trp Val 
                405                 410                 415     

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly Gly Ser Gln 
            420                 425                 430         

Val Gln Leu Lys Gln Ser Gly Pro Gly Leu Val Gln Pro Ser Gln Ser 
        435                 440                 445             

Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Asn Tyr Gly 
    450                 455                 460                 

Val His Trp Val Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Leu Gly 
465                 470                 475                 480 

Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr Ser 
                485                 490                 495     



Arg Leu Ser Ile Asn Lys Asp Asn Ser Lys Ser Gln Val Phe Phe Lys 
            500                 505                 510         

Met Asn Ser Leu Gln Ser Gln Asp Thr Ala Ile Tyr Tyr Cys Ala Arg 
        515                 520                 525             

Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe Ala Tyr Trp Gly Gln Gly Thr 
    530                 535                 540                 

Leu Val Thr Val Ser Ala Ala Ser Thr Lys Gly Pro Ser Val Phe Pro 
545                 550                 555                 560 

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly 
                565                 570                 575     

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn 
            580                 585                 590         

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln 
        595                 600                 605             

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser 
    610                 615                 620                 

Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser 
625                 630                 635                 640 

Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
                645                 650             
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