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BI-FUNCTIONALMOLECULES 

FIELDOFTHEINVENTION 

10011 Thepresentdisclosuregenerallyrelatestonovelbi-functionalmolecules 

targetinganimmunecheckpointmolecule(e.g.,PD-Li)andblockingactivityofan 

anti-tumorimmunitysuppressing(ATIS)cytokine(e.g.,TEL-iorTGFf3)orstimulating 

immunity.  

BACKGROUND 

10021 Programmeddeath1(PD-1)anditsligandsPD-L1andPD-L2arekey 
e 

co-inhibitorymoleculesinthemodulationofT-cellmediatedimmuneresponses.  

PD-iisatypeImembraneproteinwithasingleextracellularimmunoglobulin 

superfamily(JgSF)V-setdomainthatisexpressedonthesurfaceofactivatedTcells 

inperipheraltissues(ZhangXetalImmunity,200420(3):337-347).PD-Liand 

PD-L2arecommonlyexpressedondendriticcellsandmacrophagesandtheir 

ectodomainsarecomposedofamembranedistalJgSFV-setandamembrane 

proximalJgSFC-setdomain(LatchmanYetalNatureimmunology,200i,2(3): 

S 

through the cytoplasmic domain of PD-i, containing an immunoreceptor 

tyrosine-basedinhibitorymotifandanimmunoreceptortyrosine-basedswitchmotif 

thusleadingtoactivationofSEPphosphatasesthatdownregulatesTCRsignalingby 

dephosphorylatingeffectormoleculesinvolvedinthesignaling(ChemnitzJMetalJ.  

Immunol.,2004,i73(2):945-954).AsaresultPD-isignalingpreventsexcessiveor 

harmfulinflammationandmaintainsimmunetolerancetoself-antigensundernormal 

conditions(CollinsAVetalImmunity,2002,i7(2):20i-2i0).  

10031 PD-LinegativelyregulatesT-cellfunctionalsothroughinteractionwith 

anotherreceptorB7.i(alsoknownasB7-iorCDSO).FormationofthePD-Li/PD-i 

andPD-Li/B7.icomplexnegativelyregulateT-cellreceptorsignalingresultingin 

1 

26i-268).LigationofPD-iwithitstwoligandsinitiatesco-inhibitorysignaling
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thesubsequentdownregulationofTcellactivationandsuppressionofanti-tumor 

immuneactivity(ButteMJetalImmunity,2007,27(1):111-122).  

10041 PD-Liisoftenoverexpressedindifferenttumorsanditsinteractionwith 

PD-ionTcellsenablescancercellstoevadeT-cell-mediatedimmuneresponses 

(OkazakiTetalNatureimmunology,20i3,i4(i2):i2i2-i2i8).Thusblockingthe 

PD-i/PD-Li interactioncanrestoreT-cellactivationandantitumorresponses 

(CallahanMK etal, Immunity,20i6,44(5): i069-i078). Thesuccessof 

antibody-basedPD-i/PD-Liblockadetherapysuchasatezolizumab(Tecentriq®) 

(RittmeyerAetalTheLancet,20i7,389(i0066):255-265),avelumab(Bavencio®) 

(HamiltonGetalExpertOpiniononBiologicalTherapy,20i7,17(4):5i5-523)and 

durvalumab(Jmfinzi®)(BrowerVTheLancetOncology,20i6,i7(7):e275),has 

providedabreakthroughinthefightagainsthumancancersespeciallyforsolid 

tumors.AlthoughanassociationbetweenPD-Liexpressionbytumorcellsand/or 

infiltratingimmunecellsandclinicalresponsetoPD-i/PD-Li-targetedtherapieshas 

beenshownthisassociationisnotflawless(HerbstR,,etalNature5i5,563-567 

(20i4);TaubeJMetalClinicalcancerresearch,20i4,20(i9):5064-5074).Onlya 

minorityofPD-Li-positivetumorsrespondtothesetreatments, andcertain 

PD-Li-negativetumorsareneverthelessresponsivetotreatment.Thisraisesthe 

therapiesandthatadditionalpredictivebiomarkersmustbeidentifiedtoimprovethe 

clinicaluseoftheseagents.  

10051 MariathasanSetal.foundthatlackofresponsewasassociatedwitha 

signature oftransforming growth factor 13 (TGF-f3) signalingin fibroblasts 
S 

(ManathasanSetalNature,20i8,554(7693):544-548).DavidJMetalalsofound 
thatasapleiotropiccytokineknowntoinduceepithelialmesenchymaltransition 

(EMT)andsuppressantitumorimmunityTGF-f3couldupregulatetumorPD-Li 

expressioninseveralepithelialNSCLCcelllinesandtheupregulationisassociated 

withphosphorylationofSmad2whichisakeydownstreameffectorofTGF-f3 

signaling(DavidJMetalOncoimmunology,20i7,6(iO):ei349589).Inmouse, 

2 

possibilitythatadditionalfactorsgovernpatientresponsetoPD-i/PD-Li-targeted
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therapeuticadministrationofaTGF-f3blockingantibodytogetherwithanti-PD-Li 

reducedTGF-13signalinginstromalcellsfacilitatedTcellpenetrationintothecenter 

ofthetumorandprovokedvigorousanti-tumorimmunityandtumorregression 
S 

(ManathasanSetalNature,2018,554(7693):544-548).  

10061 Howeverlowaffinityofanti-PD-Liantibodiesstillposesachallengeto 

achievehightreatmentefficacyandlowtoxicsideeffect.  

10071 Thereforethereisaneedfortherapeuticmoleculeswithhighbinding 

affinitytoPD-Liimprovedtherapeuticefficacyandreducedtoxicsideeffect.  

SUMMARYOFTHEINVENTION 

[008J Throughoutthepresentdisclosurethearticles~"an and"the"areused 

hereintorefertooneortomorethanone(i.e toatleastone)ofthegrammatical 

objectofthearticle. Bywayofexampleanantibody"meansoneantibodyormore 

thanoneantibody.  

10091 Inoneaspectthepresentdisclosureprovidesabi-functionalmolecule 

compnsingafirstmoietythatbindstoanimmunecheckpointmoleculeandasecond 

moietythatblocksactivityofInterleukin-i(IlL-i).  

100101In certain embodiments, the first moiety composes an agonist of 

immunostimulatorycheckpointmoleculeoptionallyselectedfromthegroup 

consistingofCD27 CD7O CD2SCDSO(B7-i),CDS6(B7-2),CD4O CD4OL 

(CDi54),CDi22CDi37,CDi37L0X40(CDi34),OX4OL(CD252),GJTRICOS 

(CD278),andICOSLG(CD275),CD2,ICAM-iLFA-i(CDiia/CDi8),CD3O, 

BAFFRHVEMCD7,LIGHTNKG2CSLAMF7,NKpSOCDi6OandCD83.  

110011J Incertainembodimentsthefirstmoietycomprisesanantagonistof 

immunoinhibitorycheckpointmolecule, optionally selectedfromthe group 

consistingofA2ARB7-H3(CD276),B7-H4(VTCNi),BTLA(CD272),CTLA-4 

(CDi52),IDOi,11D02,TDOKIRLAG3,NOX2PD-i PD-LiPD-L2TIM-3, 
, 

3 
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VISTA SJGLEC7(CD328),TIGIT PVR(CD1SS),SJGLEC9(CD329),CD16O, 

LATRi,2B4(CD244),CD47,andB7-HS.  

100121 IncertainembodimentstheimmunecheckpointmoleculeisPD-Li.  

100131 Incertainembodiments thefirstmoietycomprisesanantibodyagainst 

PD-Lioranantigen-bindingfragmentthereofandthesecondmoietycomprisesan 

ILL-i-bindingmoietyoranILL-iReceptor(IL-1R)-bindingmoiety.  

100141 IncertainembodimentstheIL-i-bindingmoietycomprisesanIL-iRoran 

ll~~-i-bindingfragmentorvariantthereoforanantibodyagainstIL-i oran 

antigen-bindingfragmentthereof 

100151 IncertainembodimentstheantibodyagainstIlL-ioranantigen-binding 

fragmentthereofcomprisesaheavychainvariableregionand/oralightvariable 

regionfromananti-IL-litantibodyselectedfromthegroupconsistingofXB200i, 

lutikizumabLY2i89102andbermekimaborfromananti-IL-if3antibodyselected 

fromthegroupconsistingofSSGJ-6i3,CDP4S4,canakinumabandgevokizumab.  

100161 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

comprisingasequenceofSEQEDNO:i04orSEQEDNO:ii2,aHCDR2 

comprisingasequenceofSEQIDNO:i05orSEQIDNO:ii3,andaHCDR3 

comprisingasequenceofSEQIDNO:106orSEQlIDNO:i14and/oralightchain 

variableregioncomprisingaLCDRicomprisingasequenceofSEQlIDNO:i07or 

SEQlIDNO:ii5,aLCDR2comprisingasequenceofSEQEDNO:iOSorSEQID 

NO:ii6,andaLCDR3comprisingasequenceofSEQIDNO:i09orSEQIDNO: 

ii7.  

100171 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingaHCDR1 

comprisingasequenceofSEQlIDNO:104,aHCDR2comprisingasequenceofSEQ 

4 

fragmentthereofcomprises:aheavychainvariableregioncomprisingaHCDRi
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lIDNO:105,andaHCDR3comprisingasequenceofSEQlIDNO:106,and/oralight 

chainvariableregioncomprisingaLCDR1comprisingasequenceofSEQlIDNO: 

107,aLCDR2comprisingasequenceofSEQTEDNO:108,andaLCDR3comprising 

asequenceofSEQEDNO:109.  

100181 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingaHCDR1 

comprisingasequenceofSEQIDNO:112,aHCDR2comprisingasequenceofSEQ 

lIDNO:113,andaHCDR3comprisingasequenceofSEQIDNO:114,and/oralight 

chainvariableregioncomprisingaLCDR1comprisingasequenceofSEQlIDNO: 

115,aLCDR2comprisingasequenceofSEQTEDNO:116,andaLCDR3comprising 

asequenceofSEQIDNO:117.  

100191 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingasequence 

selectedfromthegroupconsistingofSEQIDNO:102,SEQIDNO:110,anda 

homologoussequencethereofhavingatleast800osequenceidentitythereofand/ora 

lightchainvariableregioncomprisingasequenceselectedfromthegroupconsisting 

ofSEQEDNO:103,SEQEDNO:111,andahomologoussequencethereofhavingat 

100201 IncertainembodimentstheantibodyagainstIL-1oranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingasequence 

selectedfromthegroupconsistingofSEQIDNO:102,andahomologoussequence 

thereofhavingatleast800~sequenceidentitythereofand/oralightchainvariable 

regioncomprisingasequenceselectedfromthegroupconsistingofSEQIDNO:103, 

andahomologoussequencethereofhavingatleast80~osequenceidentitythereof 

100211 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingasequence 

selectedfromthegroupconsistingofSEQIDNO:110,andahomologoussequence 

5 

least800osequenceidentitythereof
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thereofhavingatleast800~sequenceidentitythereofand/oralightchainvariable 

regioncomprisingasequenceselectedfromthegroupconsistingofSEQIDNO:111, 

andahomologoussequencethereofhavingatleast osequenceidentitythereof 

100221 IncertainembodimentstheIL-iR-bindingmoietycomprisesJnterleukin-1 

receptorantagonistorafragmentorvariantthereoforanantibodyagainstZEL-iRor 

anantigen-bindingfragmentthereof 

100231 IncertainembodimentstheantibodyagainstIL-iRoranantigen-binding 

fragmentthereofcomprisesaheavychainvariableregionand/oralightvariable 

regionfromanantibodyselectedfromthegroupconsistingof spesolimab, 

astegolimab imsidolimab, AMG 108, melrilimab, nidanilimab, MED18968, 

RLEGN649OHB0034andCSCO12.  

100241 Inanotheraspectabi-functionalmoleculecomprisesafirstmoietythat 

bindstoPD-Liandasecondmoietythata)blocksactivityofanimmunosuppressive 

cytokineorb)stimulatesimmunitywhereinthefirstmoietycomprisesanantibody 

againstPD-Lioranantigen-bindingfragmentthereofcomprisingaheavychain 

variable(VH)regionand/oralightchainvariable(VL)regionwhereintheheavy 

a) aHCDR1comprisingDYYMN(SEQIDNO:1)orahomologoussequence 

ofatleast800osequenceidentitythereof, 

b) aHCDR2comprisingDINPNNX 1 X2 TX3 YNHKFKG(SEQIDNO:19)ora 

homologoussequenceofatleast 0sequenceidentitythereofand 

c) aHCDR3comprisingWGDGPFAY(SEQlIDNO:3)orahomologous 

sequenceofatleast800osequenceidentitythereofand/or 

whereinthelightchainvariableregioncomprises: 

d) aLCDR1comprisesasequenceselectedfromthegroupconsistingof 

KASQNVX 4 X5 X6 VA(SEQlIDNO:20)orahomologoussequenceofat 

least800osequenceidentitythereof, 

6 

chainvariableregioncomprises:
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e) aLCDR2comprisesasequenceselectedfromthegroupconsistingof 

SX7 SX8 RYT(SEQlIDNO:21)orahomologoussequenceofatleast800 

sequenceidentitythereofand 

f) aLCDR3comprisesasequenceselectedfromthegroupconsistingof 

QQYSNYPT(SEQIDNO:6)orahomologoussequenceofatleast800 

sequenceidentitythereof 

whereinXiisGorAX 2 isGorDorQorEorLX 3 isSorMorQorLorVX 4 isG 

orPorKX5 isAorGX6 isAorJX7 isAorNorRorVandX 8 isNorHorVor 

D.  

S 

100251 Incertainembodimentstheheavychainvariableregioncompnses: 

a) aHCDR1comprisesasequenceofSEQlIDNO:1, 

b) aHCDR2comprisesasequenceselectedfromgroupconsistingofSEQID 

NO:2,SEQIDNO:13,SEQIDNO:14,SEQIDNO:15,SEQIDNO:17, 

andSEQIDNO:18and 

c) aHCDR3comprisesasequenceofSEQIDNO:3, 

and/or 

d) aLCDR1comprisesasequenceselectedfromthegroupconsistingofSEQ 

IDNO:4,SEQIDNO:7,SEQIDNO:8andSEQIDNO:9 

e) aLCDR2comprisesasequenceselectedfromthegroupconsistingofSEQ 

IDNO:5,SEQIDNO:10,SEQIDNO:11andSEQIDNO:12,and 

f) aLCDR3comprisesasequenceofSEQIDNO:6.  

100261 Incertainembodimentstheheavychainvariableregionisselectedfromthe 

groupconsistingof 

a) aheavychainvariableregioncomprisingaHCDR1comprisingthesequence 

ofSEQIDNO:1,aHCDR2comprisingthesequenceofSEQIDNO:2,and 

aHCDR3comprisingthesequenceofSEQIDNO:30 

#7 

alightchainvariableregioncomprising:
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b) aheavychainvariableregioncomprisingaHCDR1comprisingthesequence 

ofSEQIDNO:1,aHCDR2comprisingthesequenceofSEQlIDNO:13, 

andaHCDR3comprisingthesequenceofSEQIDNO:3.  

c) aheavychainvariableregioncomprisingaHCDR1comprisingthesequence 

ofSEQIDNO:1,aHCDR2comprisingthesequenceofSEQlIDNO:14, 

andaHCDR3comprisingthesequenceofSEQIDNO:3.  

d) aheavychainvariableregioncomprisingaHCDR1comprisingthesequence 

ofSEQIDNO:1,aHCDR2comprisingthesequenceofSEQlIDNO:15, 

andaHCDR3comprisingthesequenceofSEQIDNO:3.  

e) aheavychainvariableregioncomprisingaHCDR1comprisingthesequence 

ofSEQIDNO:1,aHCDR2comprisingthesequenceofSEQIDNO:17, 

andaHCDR3comprisingthesequenceofSEQEDNO:3. and 

0 aheavychainvariableregioncomprisingaHCDR1comprisingthesequence 

ofSEQIDNO:1,aHCDR2comprisingthesequenceofSEQIDNO:18, 

andaHCDR3comprisingthesequenceofSEQIDNO:3.  

100271 Incertainembodimentsthelightchainvariableregionisselectedfromthe 

groupconsistingof 

a) alightchainvariableregioncomprisingaLCDR1comprisingthesequence 

aLCDR3comprisingthesequenceofSEQIDNO:& 

b) alightchainvariableregioncomprisingaLCDR1comprisingthesequence 

ofSEQIDNO:9,aLCDR2comprisingthesequenceofSEQTEDNO:5,and 

aLCDR3comprisingthesequenceofSEQIDNO:& 

c) alightchainvariableregioncomprisingaLCDR1comprisingthesequence 

ofSEQIDNO:8,aLCDR2comprisingthesequenceofSEQIDNO:5,and 

aLCDR3comprisingthesequenceofSEQIDNO:& 

d) alightchainvariableregioncomprisingaLCDR1comprisingthesequence 

ofSEQIDNO:4,aLCDR2comprisingthesequenceofSEQIDNO:12, 

andaLCDR3comprisingthesequenceofSEQIDNO:&and 

8 

ofSEQIDNO:4,aLCDR2comprisingthesequenceofSEQIDNO:5,and
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e) alightchainvariableregioncomprisingaLCDR1comprisingthesequence 

ofSEQlIDNO:4,aLCDR2comprisingthesequenceofSEQlIDNO:11, 

andaLCDR3comprisingthesequenceofSEQIDNO:6.  

100281 IncertainembodimentstheantibodyagainstPD-Liortheantigen-binding 

fragmentthereoffurthercomprisesoneormoreofheavychainHERiHFR2HFR3 

andHFR4and/oroneormoreoflightchainLFR1, LFR2LFR3andLFR4,wherein: 

a) the HERi comprises an amino acid sequence of 

QVQLVQSGAEVKKPGASVKVSCKASGYX 9 FT(SEQflJNO:40)ora 

homologoussequenceofatleast 0sequenceidentitythereof 

b) theHFR2comprisesanaminoacidsequenceofWVRQAPGQX 1 OLEWMG 

(SEQIDNO:41)orahomologoussequenceofatleast800osequence 

identitythereof 

c) the HFR3 sequence comprises an amino acid sequence of 

1SISTAYMELSRLRSDDTAVYYCX 1 2 X1 3 (SEQflJNO: 

42)orahomologoussequenceofatleast800osequenceidentitythereof, 

d) theHIFR4comprisesanaminoacidsequenceofWGQGTLV¶UVSS(SEQID 

NO:25)orahomologoussequenceofatleast800osequenceidentitythereof, 

e) the LFR1 comprises an amino acid sequence of 

sequenceofatleast800osequenceidentitythereof, 

f) theLFR2comprisesanaminoacidsequenceofWYQQKPGKX 1 4 PKLLLY 

(SEQIDNO:43)orahomologoussequenceofatleast sequence 

identitythereof 

g) the LFR3 comprises an amino acid sequence of 

GVPX1 5 RFSGSGSGTDFTX 1 7 TISSLQPEDLATYYC(SEQIDNO:44)or 

ahomologoussequenceofatleast osequenceidentitythereofand 

h) theLFR4comprisesanaminoacidsequenceofFGQG¶UKLEIK(SEQID 

NO:29)orahomologoussequenceofatleast800osequenceidentitythereof, 

9 

DIQMTQSPSSLSASVGDRV¶UI¶UC(SEQK)NO:26)orahomologous
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whereinX 9 isTorVX1 0 isGorSX1 1 isTorKXt2 isAorVX1 3 isRorKX1 4 is 

AorS, X1 5 isSorDX1 6 isMorVandX~ 7 isForL.  

100291 Incertainembodiments, 

compnsesasequenceselectedfromthegroupconsistingofSEQID 

NOs:22and30, 

compnsesasequenceselectedfromthegroupconsistingofSEQID 

NOs:23and31, 

theHFR3comprisesthesequenceselectedfromthegroupconsistingofSEQID 

NOs:24and32-35, 

theHFR4comprisesasequenceofSEQIDNOs:25, 

theLFR1comprisesthesequencefromthegroupconsistingofSEQIDNO:26 

theLFR2comprisesasequenceselectedfromthegroupconsistingofSEQID 

NOs:27and36, 

theLFR3comprisesasequenceselectedfromthegroupconsistingofSEQID 

NOs:28,and37-38,39,45,and 

theLFR4comprisesasequenceofSEQIDNO:29.  

100301 Incertainembodimentstheheavychainvariableregioncomprisesa 

SEQIDNO:50,SEQIDNO:51,SEQIDNO:52,SEQIDNO:56,SEQIDNO:57, 

SEQIDNO:58 SEQIDNO:59SEQIDNO:60andahomologoussequence 

thereofhavingatleast80~osequenceidentitythereof 

[0031J Incertainembodimentsthelightchainvariableregioncomprisesasequence 

selectedfromthegroupconsistingofSEQIDNO:47,SEQIDNO:54,SEQIDNO: 

55,SEQIDNO:61,SEQIDNO:62,SEQIDNO:63,SEQIDNO:64,SEQIDNO: 

65,andahomologoussequencethereofhavingatleast800osequenceidentitythereof 

100321 Incertainembodiments theantibodyagainstPD-Liorantigen-binding 

fragmentthereofcomprisesapairofheavychainvariableregionandlightchain 

10 

sequenceselectedfromthegroupconsistingofSEQIDNO:46,SEQIDNO:49,
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variableregionsequencesselectedfromthegroupconsistingofSEQlIDNOs:49/54, 

50/54,51/54,52/54,49/55,50/55,51/55,52/55,58/62,58/63,58/64,58/65,59/62, 

59/63,59/64,59/65,60/62,60/63,60/64,and60/65.  

100331 Incertainembodiments theantibodyagainstPD-Liorantigen-binding 

fragmentthereoffurthercomprisesoneormoreaminoacidresiduesubstitutionsor 

modificationsyetretainsspecificbindingspecificityand/oraffinitytoPD-Li.  

100341 Incertainembodimentsatleastoneofthesubstitutionsormodificationsisin 

oneormoreoftheCDRsequencesand/orinoneormoreofthenon-CDRregionsof 

the'[Hor'/Lsequences.  

100351 Incertainembodiments theantibodyagainstPD-Liorantigen-binding 

fragmentthereoffurthercomprisesanimmunoglobulinconstantregionoptionallya 

constantregionofhumanIgoroptionallyaconstantregionofhumanIg& 

100361 Incertainembodiments theconstantregioncomprisesanFcregionof 

humanIgGiIgG2,IgG3,orIgG4.  

100371 IncertainembodimentstheFcregionofhumanIgGicomprisesSEQIDNO: 

80,oravariantthereofhavingatleast800o(e.g.atleast850o900o950o960o970o 

9800,or990o)sequenceidentitythereof 

100381 IncertainembodimentstheconstantregioncomprisesanFcvarianthaving 

reducedeffectorfunctionrelativetothecorrespondingwildtypeFcregion. In 

certainembodimentstheFcregioncomprisesoneormoreaminoacidresidue 

modificationsorsubstitutionsresultinginreducedeffectorfunctionsrelativetoSEQ 

flJNO:80.  

100391 IncertainembodimentstheFcregioncomprisesoneormoreaminoacid 

residuesubstitutionsselectedfromthegroupconsistingof2205,2265,228P,2295, 

233P,234V,234G,234A,234F,234A,235A,235G,235E,236E,236R,237A,237K, 

2385,267R,268A,268Q,269R,297A,297Q,2970,309L,3iSA,322A,325L,328R, 

11 
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330S,331Sandanycombinationthereofwhereinthenumberingoftheresiduesin 

theFeregionisthatoftheEUindexasinKabat.  

100401 IncertainembodimentstheFcregioncomprisesacombinationofmutations 

selectedfromthegroupconsistingofa)K322AL234Aand , )P331S, 
N297& 

L234FandL235E;c)L234AandL235A, c)N297A d)N297Q;e) ,9L235F 

g)L234AandL235A(IgGi);li)F234AandL235A(JgG4);i)H268QV309L, 

A330SandP331S(JgG2);j)V234AG237AP238SH268AV309LA330Sand 

P331S(JgG2),whereinthenumberingoftheresiduesintheFcregionisthatofthe 

EUindexasinKabat.  

S 

100411 IncertainembodimentstheFcvariantcompnsesanaminoacidsequenceof 

SEQDNO:81.  

100421 Incertainembodiments theantibodyagainstPD-Liorantigen-binding 

fragmentthereofishumanized.  

[0043J Incertainembodimentstheantigen-bindingfragmentisadiabodyaFaba 

Fab'aF(ab')2 ,aFdanFvfragmentadisulfidestabilizedFvfragment(dsFv),a 

(dsFv)2 ,abispecificdsFv(dsFv-dsFv'),adisulfidestabilizeddiabody(dsdiabody),a 

multispecificantibodyacamelizedsingledomainantibodyananobodyadomain 

antibodyandabivalentdomainantibody.  

100441 Incertainembodimentstheantibodyorantigen-bindingfragmentthereofis 

capableofbindingtobothhumanPD-LiandcynoPD-Li.  

100451 Incertainembodiments thefirstmoietycomprisesanantibodyoran 

antigen-bindingfragmentthereofthatcompetesforbindingtoPD-Liwiththe 

antibodyorantigen-bindingfragmentthereofprovidedherein.  

12 

single-chainantibodymolecule(scFv), an scFvdimer(bivalentdiabody), a
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100461 Incertainembodimentstheimmunosuppressivecytokinecomprisesa 

cytokineintransforminggrowthfactorbeta(TGF-f3)superfamilyIL-1, orVascular 

endothelialgrowthfactor(VEOF).  

100471 In certain embodiments, the immunosuppressive cytokine in TGF-f3 

superfamilyincludesTGF-f3,bonemorphogeneticproteins(BMPs),activinsNODAL 

andgrowthanddifferentiationfactors(GDFs).  

100481 IncertainembodimentstheimmunosuppressivecytokineisTGF-f3.  

100491 Incertainembodiments thesecondmoietycomprisesaTGFg-binding 
S moiety.  

100501IncertainembodimentstheTGFf3-bindingmoietycomprisesasolubleTGFf3 
S 

Receptor(TGFf3R)oraTGFg-bindingfragmentorvanantthereoforanantibody 

againstTGFf3andanantigen-bindingfragmentthereof 

S 

100511Incertainembodiments thesolubleTGF~Rcompnsesanextracellular 

domain(ECD)oftheTGFf3RoraTGFI3-bindingfragmentorvariantthereof 

[0052J IncertainembodimentstheTGFI3Risselectedfromthegroupconsistingof 

(TGFf3RIII),andanycombinationthereof 

100531IncertainembodimentstheTGFf3RisTGFf3RII.  

100541Incertainembodiments theTGFf3RIIselectivelybindstoTGFf31over 

T0F132andTGF~3.  

100551IncertainembodimentstheTGFf31ishumanTGFf31ormouseTGFf31.  

100561Incertainembodiments theECDofTGF~Rcomprisesanaminoacid 

sequenceofSEQlIDNO:66,79,78,77orasequencehavingatleast800osequence 

identitythereofyetretainsspecificbindingspecificityand/oraffinitytoTGF-13.  

13 

TGFf3ReceptorI(TGFf3RI),TGFf3ReceptorII(TGFf3RII),TGFf3ReceptorIII
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100571 IncertainembodimentsthesecondmoietycomprisesanIL-1-binding 

moietyoranIL-iReceptor(JL-1R)-bindingmoiety.  

100581 IncertainembodimentstheIlL-i-bindingmoietycomprisesasolubleZEL-iR, 

anILL-i-bindingfragmentorvariantofanIL-iRoranantibodyagainstIL-ioran 

antigen-bindingfragmentthereof 

100591 IncertainembodimentstheIlL-1-bindingmoietycomprisesanextracellular 

domain(ECD)oftheIL-iRIanIL-i-bindingfragmentorvariantofanyofIL-iRI, 

ECDofIL-iRIIL-iRIIorECDofIL-iRIIorIL-iRAPorECDofIL-iRAP, 

ZEL-isRIorZEL-isRIl.  

100601 IncertainembodimentstheIL-iR-bindingmoietycomprisesILL-iRaoran 

IlL-i-bindingfragmentorvariantthereoforanantibodyagainstIL-iRoran 

antigen-bindingfragmentthereof 

100611 IncertainembodimentstheantibodyagainstIL-iRoranantigen-binding 

fragmentthereofcomprisesaheavychainvariableregionand/oralightvariable 

regionfromanantibodyselectedfromthegroupconsistingof spesolimab, 

astegolimab imsidolimab, AMG 108, melrilimab, nidanilimab, MIEDIS96S, 

100621 IncertainembodimentstheIL-iR-bindingmoietycomprisesanaminoacid 

sequenceofSEQIDNO:67or76,oranaminoacidsequencehavingatleast800o 

sequenceidentitytoSEQlIDNO:67or76,oranIL-ibindingfragmentorvariant 

thereof 

100631 IncertainembodimentstheTEL-iisW-ic*~orIIL-i13.  

100641 IncertainembodimentstheIIL-if3ishumanIIL-i13.  

100651 IncertainembodimentstheantibodyagainstIL-1oranantigen-binding 

fragmentthereofcomprisesaheavychainvariableregionand/oralightvariable 

14 
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regionfromananti-IL-luantibodyselectedfromthegroupconsistingofXB2001, 

lutikizumabLY2189102andbermekimaborfromananti-IL-if3antibodyselected 

fromthegroupconsistingofSSGJ-613,CDP4S4,canakinumabandgevokizumab.  

100661 IncertainembodimentstheantibodyagainstIL-1oranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingaHCDR1 

comprisingasequenceofSEQTEDNO:104orSEQIDNO:112,aHCDR2 

comprisingasequenceofSEQIDNO:105orSEQIDNO:113,andaHCDR3 

comprisingasequenceofSEQIDNO:106orSEQlIDNO:114and/oralightchain 

variableregioncomprisingaLCDR1comprisingasequenceofSEQlIDNO:107or 

SEQTEDNO:115,aLCDR2comprisingasequenceofSEQIDNO:108orSEQID 

NO:116,andaLCDR3comprisingasequenceofSEQIDNO:109orSEQIDNO: 

117.  

[0067J IncertainembodimentstheantibodyagainstIlL-1oranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingaHCDR1 

compnsingasequenceofSEQlIDNO:104,aHCDR2comprisingasequenceofSEQ 

lIDNO:105,andaHCDR3comprisingasequenceofSEQIDNO:106,and/oralight 

chainvariableregioncomprisingaLCDR1comprisingasequenceofSEQlIDNO: 

asequenceofSEQlIDNO:109.  

100681 IncertainembodimentstheantibodyagainstIL-1oranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingaHCDR1 

compnsingasequenceofSEQlIDNO:112,aHCDR2comprisingasequenceofSEQ 

TEDNO:113,andaHCDR3comprisingasequenceofSEQIDNO:114,and/oralight 

chainvariableregioncomprisingaLCDR1comprisingasequenceofSEQlIDNO: 

115,aLCDR2comprisingasequenceofSEQlIDNO:116,andaLCDR3comprising 

asequenceofSEQlIDNO:117.  
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107,aLCDR2comprisingasequenceofSEQlIDNO:108,andaLCDR3comprising
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100691 IncertainembodimentstheantibodyagainstIL-1oranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingasequence 

selectedfromthegroupconsistingofSEQIDNO:102,SEQIDNO:110,anda 

homologoussequencethereofhavingatleast osequenceidentitythereofand/ora 

lightchainvariableregioncomprisingasequenceselectedfromthegroupconsisting 

ofSEQlIDNO:103,SEQlIDNO:111,andahomologoussequencethereofhavingat 

least800osequenceidentitythereof 

100701 IncertainembodimentstheantibodyagainstIL-1oranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingasequence 

selectedfromthegroupconsistingofSEQTEDNO:102,andahomologoussequence 

thereofhavingatleast800osequenceidentitythereofand/oralightchainvariable 

regioncomprisingasequenceselectedfromthegroupconsistingofSEQIDNO:103, 

andahomologoussequencethereofhavingatleast800osequenceidentitythereof 

100711 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingasequence 

selectedfromthegroupconsistingofSEQlIDNO:110,andahomologoussequence 

thereofhavingatleast800osequenceidentitythereofand/oralightchainvariable 

andahomologoussequencethereofhavingatleast800osequenceidentitythereof 

100721 Incertainembodimentsthebi-functionalmoleculecomprisesaheavychain 

comprisinganaminoacidsequenceofSEQIDNO:118orSEQIDNO:120,and/ora 

lightchaincomprisinganaminoacidsequenceofSEQIDNO:119orSEQIDNO: 

121.  

100731 Incertainembodimentsthesecondmoietystimulatesanti-tumorimmunity 

andcomprisesanimmunostimulatorypolypeptide.  

100741 Incertainembodimentstheimmunostimulatorypolypeptidecomprises 

Interleukin (IL)-2 (IL-2), IL-iS, IEL-21, IL-lO, IEL-12, IL-23, IL-27, IL-35, 

16 

regioncomprisingasequenceselectedfromthegroupconsistingofSEQIDNO:111,



WO2022/105817 PCT/CN2021/131389 

granulocyte-macrophagecolony-stimulatingfactor(GM-CSF),solubleCD4,soluble 

LAG-3,orWN-uorafunctionalequivalentthereof 

S 

100751 IncertainembodimentsthesolubleLAG-3compnsesanextracellular 

domain(ECD)oftheLAG-3oraMIHCII-bindingfragmentorvariantthereof 

[0076J Incertainembodimentsthesecondmoietystimulatesanti-tumorimmunity 

andcomprisesanantagonistofanimmunoinhibitoryreceptorsignaling.  

100771 IncertainembodimentstheimmunoinhibitoryreceptorisSignal-regulatory 

proteinalpha(SIIRPct).  

100781 IncertainembodimentsthesecondmoietyblocksinteractionbetweenCD47 

andSIRPct.  

100791 Incertainembodiments thesecondmoietycomprisesaCD47binding 

domainoraSIIRPctbindingdomain.  

100801 IncertainembodimentstheCD47bindingdomaincomprisesasoluble 

SIRPctoraCD47bindingfragmentorvariantthereoforananti-CD47antibodyoran 

100811 IncertainembodimentsthesolubleSIRPctcomprisesanextracellular 

domain(ECD)oftheSJZRPctoraCD47-bindingfragmentorvariantthereof 

100821 Incertainembodiments thesolubleSIRPct comprisesanaminoacid 

sequenceofSEQlIDNO:84oranaminoacidsequencehavingatleast800osequence 

identitythereofyetretainingbindingspecificitytoCD47.  

100831 IncertainembodimentstheSIRiPctbindingdomaincomprisesasoluble 
CD47oraS1RPc*~bindingfragmentor S S 

vanantthereoforananti-SJZRPc*~antibodyor 

anantigen-bindingfragmentthereof 

17 

antigen-bindingfragmentthereof
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100841 IncertainembodimentsthesolubleCD47comprisesanextracellulardomain 

(ECD)oftheCD47oraSJZRPctbindingfragmentoravariantthereof an 

anti-SWPci~antibodyoranantigen-bindingfragmentthereof 

100851 Incertainembodimentsthebi-functionalmoleculefurthercomprisesalinker 

connectingthefirstmoietyandthesecondmoiety.  

100861 Incertainembodimentsthelinkerisselectedfromthegroupconsistingofa 

cleavablelinkeranon-cleavablelinkerapeptidelinkeraflexiblelinkerarigid 

linkerahelicallinkerandanon-helicallinker.  

100871 Incertainembodimentsthelinkercomprisesanaminoacidsequenceof 

((G)nS)mwhereinmandnareindependentlyanintegerselectedfrom0to30(e.g.1, 
2,3,4,5,6,7,8,9,10).Incertainembodimentsnis2,3,4or5,andmis1,2,3,4,5, 

6,7,8,9,or10.Incertainembodimentsthelinkercomprisesanaminoacidsequence 

ofSEQIIIDNO:68.  

S 

[0088J Incertainembodimentsthebi-functionalmoleculecompnsesoneormoreof 

thesecondmoieties.  

terminusoraCterminusofapolypeptidechainofthefirstmoiety.  

100901 Incertainembodimentsatleastoneofthesecondmoietiesislinkedto:a)an 

NterminusoraCterminusofaheavychainofthefirstmoietyorb)anNterminusor 

aCterminusofalightchainofthefirstmoiety.  

100911 IncertainembodimentsatleastoneofthesecondmoietiesislinkedtoaC 

terminusofaheavychainconstantregionofthefirstmoiety.  

100921 Incertainembodimentseachofthesecondmoietiesislinkedrespectivelyto 

theCterminusofeachheavychainconstantregionofthefirstmoiety.  

18 

100891 IncertainembodimentsatleastoneofthesecondmoietiesislinkedtoanN
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100931 Incertainembodimentsthebi-functionalmoleculecomprisesmorethanone 

ofthesecondmoietiesthatarelinkedrespectivelyto:anNterminusofaheavychain 

ofthefirstmoietyaCterminusofaheavychainofthefirstmoietyanNterminusof 

alightchainofthefirstmoietyaCterminusofalightchainofthefirstmoietyor 

anycombinationthereof 

[0094J Incertainembodimentsthebi-functionalmoleculecompriseshomodimeric 

orheterodimericheavychains.  

100951 Incertainembodimentstheheavychainsareheterodimericwithrespectto 

presenceorpositionofthesecondmoiety.  

100961 Incertainembodimentstheheterodimericheavychainscompriseoneheavy 

chainhavingthesecondmoietybuttheotherheavychainhavingnot.  

100971 Incertainembodimentstheheterodimericheavychainsfurthercomprise 

heterodimericFcregionsthatassociateinawaythatdiscourageshomodimerization 

and/orfavorsheterodimenzation.  

100981 Incertainembodiments thefirstandtheheterodimericFcregionsare 

interactionelectrostaticinteractionhydrophilicinteractionorincreasedflexibility 

100991 IncertainembodimentstheheterodimericFcregionscomprisesY349C, 

T366SL368AorY407VoranycombinationthereofinoneFcregionandS354Cor 

T366WorcombinationthereofinanotherFcregionwhereinthenumberingofthe 

residuesintheFcregionisthatoftheEUindexasinKabat.  

1001001Incertainembodimentsthebi-functionalmoleculeisfurtherlinkedtooneor 

moreconjugatemoieties.  

1001011In certain embodiments, the conjugate moiety comprises a 

clearance-modifyingagentachemotherapeuticagentatoxinaradioactiveisotopea 

19 

capable of associating into heterodimers via knobs-into-holes, hydrophobic
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lanthanidealuminescentlabelafluorescentlabelanenzyme-substratelabela 

DNA-alkylatoratopoisomeraseinhibitoratubulin-bindersorotheranticancerdrugs 

suchasandrogenreceptorinhibitor.  

1001021Inanotheraspectthepresentdisclosurefurtherprovidesapharmaceutical 

compositionorkitcomprisingthebi-functionalmoleculeprovidedhereinanda 

pharmaceuticallyacceptablecarrier.  

1001031Inanotheraspectthepresentdisclosurefurtherprovidesanisolated 

polynucleotideencodingthebi-functionalmoleculeprovidedherein.  

1001041Inanotheraspectthepresentdisclosurefurtherprovidesavectorcomprising 

theisolatedpolynucleotideprovidedherein.  

1001051Inanotheraspectthepresentdisclosurefurtherprovidesahostcell 
S 

comprisingthevectorprovidedherein.  

[00106JInanotheraspectthepresentdisclosurefurtherprovidesamethodof 

expressingthebi-functionalmoleculeprovidedhereincomprisingculturingthehost 

cellprovidedhereinundertheconditionatwhichthevectorisexpressed.  

preventingoralleviatingaPD-Li related diseaseinasubject, comprising 

administeringtothesubjectatherapeuticallyeffectiveamountofthebi-functional 

moleculeprovidedhereinand/orthepharmaceuticalcompositionorkitprovided 

herein.  

1001081Incertainembodimentsthediseaseisimmunerelateddiseaseordisorder, 

cancersautoimmunediseasesorinfectiousdisease.  

1001091Incertainembodimentsthecancerisselectedfromthegroupconsistingof 

lungcancer(e.g.,non-smallcelllungcancer),livercancerpancreaticcancerbreast 

cancerbronchialcancerbonecancerliverandbileductcancerovariancancer, 

20 

1001071Inanotheraspectthepresentdisclosurefurtherprovidesamethodoftreating,
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testiclecancerkidneycancerbladdercancerheadandneckcancerspinecancer, 

braincancercervixcanceruterinecancerendometrialcancercoloncancer, 

colorectalcancerprostatecancergastric-esophagealcancerrectalcancer anal 

cancergastrointestinalcancerskincancerpituitarycancerstomachcancervagina 

cancerthyroidcancer, glioblastoma, astrocytoma, melanoma myelodysplastic 

syndromesarcomateratomagliomaandadenocarcinoma.  

110011OJIncertainembodimentsthesubjecthasbeenidentifiedashavinga 

PD-Li-expressingcancercell.  

1001111Incertainembodimentsthesubjectishuman.  

S 

1001121Incertainembodimentsthemethodfurthercompnsesadministeringa 

therapeuticallyeffectiveamountofasecondtherapeuticagent.  

1001131Incertainembodimentsthesecondtherapeuticagentisselectedfroma 

chemotherapeuticagentananti-cancerdrugradiationtherapyanimmunotherapy 

agentanti-angiogenesisagentatargetedtherapyagentacellulartherapyagenta 

genetherapyagentahormonaltherapyagentorcytokines.  

1100114JInanotheraspectthepresentdisclosureprovidesuseofthebi-functional 

relateddiseaseorconditioninasubject.  

1100115JInanotheraspectthepresentdisclosureprovidesamethodoftreating, 

preventingoralleviatinginasubjectadiseaseorconditionthatwouldbenefitfrom 

suppressionofanimmunosuppressivecytokinefrominductionofsustainedimmune 

responsesorfromstimulationofanti-tumorimmunitycomprisingadministeringan 

effectiveamountofthebi-functionalmoleculeprovidedherein.  

1001161IncertainembodimentstheimmunosuppressivecytokineisTGFI3.  

21 
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1100117JIncertainembodimentsthediseaseorconditionisaTGFI3-relateddiseaseor 

condition.  

1100118JIncertainembodimentstheTGFI3-relateddiseaseiscancerfibroticdisease, 

orkidneydisease.  

[00119JIncertainembodimentstheimmunosuppressivecytokineisIlL-1.  

1001201IncertainembodimentsthediseaseorconditionisanIlL-i-relateddiseaseor 

condition.  

1001211Incertainembodimentsthediseaseorconditionwouldbenefitfrom 

stimulationofanti-tumorimmunitybyinhibitinganimmunoinhibitoryreceptor 

signalinge.g.,SIRPctsignaling.  

BR[EFDESCFR[PTIONOFTHEDRAWINGS 

1001221Figure1showshumanized4B6antibodiesbindingtohumanPD-Liby 

ELISA.  

[00123JFigure2showsHu4B6HgLabindingtohumanPD-LibyELISA.  

PD-LibyELSA.  

1001251Figure4showsaffinityrankingofAM-4B6-IgGi-TGFf3RIIvariantsusing 

flowcytometry.  

1001261FigureSAandSBshowblockadeofPD-Li/PD-iorPD-Li/B7-iby 

AM-4B6-IgGi-TGFf3RIIvariants.  

1001271Figure6showsblockadeofPD-Li/PD-ibyAM-4B6-IgGi-TGFf3RII 

vanantsusingcellbasedassay.  

[00128JFigure7showsSDS-PAGEofAM4B6hlgGiTBRII(20-136)expressed 

withstablecellline.  

22 

1001241Figure3A- Figure3CshowAM-4B6-IgGl-TGFf3RIIvariantsbindingto
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1001291FigureSAandFigureSBshowbindingtohumanPD-LiorcynoPD-Liby 

ELISAanalysis.  

1001301Figure9A- Figure9CshowbindingtohumanPD-LiandB7familyother 

membersandothermembersofTGFf3superfamilybyELISAanalysis.  

[00131JFigureiOA- FigurelOFshowbindingtoPD-LiexpressingcellsbyFACS 

analysis.  

1001321Figure11showsbindingtohumanPD-LionactivatedhumanTcellsby 

FACSanalysis.  

1001331Figurei2A- Figurei2BshowblockadeofhumanPD-Libindingtohuman 

PD-iorcynoPD-LibindingtocynoPD-ibyELISAanalysis.  

1001341Figurei3showssimultaneouslybindingtohPD-LiandTGFbibyELISA 

analysis.  

1001351Figurei4showsblockinghPD-Li/hPD-iusingareporterassay.  

[00136JFigureBshowsblockingTGFf3isignalingusingaTGF-f3reporterHIEK-293 

[00137JFigurei6showseffectofAM4B6-hJgGi-TGF~RJJ'onJIENyreleaseof 

PBMCstimulatedbytuberculin(TB).  

1001381Figurei7A- Figurei7Bshowanti-tumoractivityinMC38-hPD-Litumor 

model.  

1001391FigureiSA- Figurei8Bshowanti-tumoractivityinH460tumormodel.  

[00140JFigurei9A- Figurei9Bshowanti-tumoractivityinEMT6-hPD-Litumor 

model.  

23 
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1001411Figure20A- Figure20Cshowpharmacokineticsandpharmacodynamics 

studyofAM4B6-hJgG1-TGF~RJJinvivo.  

1001421Figure21showsbindingactivityofAM4B6-hJgGl-JL-1RAtohuman 

PD-LibyELISA.  

[00143JFigure22showsbindingactivityofAM4B6-hJgGl-JL-1RAtohuman 
PD-LibyFACS S 

analysis.  

1001441Figure23showsblockadeofPD-Li/PD-ibyAM4B6-hJgGi-IIL-1RAusing 

cellbasedassay.  

1001451Figure24showsblockingactivityofAM4B6-JgGl-JL-1RAtohumanJL-1f3 

byELISA.  

1001461Figure25showsblockingactivityofAM4B6-hJgGi-IIL-iRAtohuman 

ll~~-1I3onreportercells.  

S 

1001471Figure26showsSEC-HPLCpurityofasymmetncbifunctionalantibodies.  

[00148JFigure27showsbindingofthebi-functionalmoleculetohumanPD-Lias 

1001491Figure28showsbindingofthebi-functionalmoleculetohumanCD47as 

measuredbyELISA.  

1001501Figure29showsELISAbindingactivitiesofJgG-scFv-ACZ885-AM4B6 

andJgG-scFv-XOMAO52-AM4B6bsAbstohilL-1f3 S 

1001511Figure30showsELISAbindingactivitiesofJgG-scFv-ACZ88S-AM4B6 

andJgG-scFv-XOMAO52-AM4B6bsAbstohPD-L1protein.  

1001521Figure 31 shows binding of JgG-scFv-ACZS8S-AM4B6 and 

JgG-scFv-XOMAOS2-AM4B6toPD-Liexpressing293TcellsbyFACSmethod.  

24 
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1001531Figure 32 shows cell based PDlYD-Li blockade activity of 

JgG-scFv-ACZ885-AM4B6andJgG-scFv-XOMAO52-AM4B6.  

1001541Figure33showsblockingactivityofJgG-scFv-XOMAO52-AM4B6to 

humanIIL-1f3onHDFcells.  

[OO155JFigure34showsblockingactivityofJgG-scFv-ACZS85-AM4B6tohIEL-1f3 

onreportercell.  

DETAILEDDESCRIPTIONOFTHEINVENTION 

1001561Thefollowingdescriptionofthedisclosureismerelyintendedtoillustrate 

vanousembodimentsofthedisclosure. Assuchthespecificmodifications 

discussedarenottobeconstruedaslimitationsonthescopeofthedisclosure. Itwill 

beapparenttoapersonskilledintheartthatvariousequivalentschangesand 

modificationsmaybemadewithoutdepartingfromthescopeofthedisclosureandit 

isunderstoodthatsuchequivalentembodimentsaretobeincludedherein. All 

referencescitedhereinincludingpublicationspatentsandpatentapplicationsare 

Definitions 

1001571Theterm antibody" as used herein includes any immunoglobulin 

monoclonalantibodypolyclonalantibodymultivalentantibodybivalentantibody, 

monovalentantibodymultispecificantibodyorbispecificantibodythatbindstoa 

specificantigen. Anativeintactantibodycomprisestwoheavy(H)chainsandtwo 

light(L)chains. Mammalianheavychainsareclassifiedasalphadeltaepsilon 

gammaandmueachheavychainconsistsofavariableregion(VII)andafirst, 
secondthirdandoptionallyfourthconstantregion(CR1 CR2 CR3 CR4 

, , 

respectively);mammalianlightchainsareclassifiedasKorK whileeachlightchain 

consistsofavariableregion(VL)andaconstantregion. Theantibodyhasa"Y" 
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shapewiththestemoftheYconsistingofthesecondandthirdconstantregionsof 

twoheavychainsboundtogetherviadisulfidebonding. EacharmoftheYincludes 

thevariableregionandfirstconstantregionofasingleheavychainboundtothe 

variableandconstantregionsofasinglelightchain. Thevariableregionsofthe 

lightandheavychainsareresponsibleforantigenbinding. Thevariableregionsin 

bothchainsgenerallycontainthreehighlyvariableloopscalledthecomplementarity 

determiningregions(CDRs)(lightchainCDRsincludingLCDR1,LCDR2,and 

LCDR3heavychainCDRsincludingHCDR1,HCDR2,HCDR3). CDRboundaries 

fortheantibodiesandantigen-bindingfragmentsdisclosedhereinmaybedefinedor 

identifiedbytheconventionsofKabatIMGTChothiaorAl-Lazikani(Al-Lazikani 

B.,ChothiaC LeskA.MJ.Mol.Biol 273(4),927(1997);ChothiaC.etatJ 

MolBlotDec5;186(3):651-63(1985);ChothiaC.andLeskA.M JMotBiot, 

196,901(1987);ChothiaC.etatNature.Dec21-2&342(6252):877-83(1989) 

KabatE.A.etatSequencesofProteinsofimmunologicalInterest5thEd.Public 

HealthServiceNationalInstitutesofHealthBethesdaMd.(1991);Marie-Paule 

Lefrancetat DevelopmentalandComparativeImmunology . 55-77(2003); 
Marie-PauleLefrancet 6, 

alImmunomeResearch,1(3),(2005);Marie-PauleLefranc, 

MolecularBiologyofBcells(secondedition),chapter26481-514,(2015)). The 

(FRs)(lightchainFRsincludingLFR1,LFR2,LFR3andLFR4heavychainFRs 

includingHERiHFR2,HFR3,andHFR4),whicharemorehighlyconservedthanthe 

CDRsandformascaffoldtosupportthehighlyvariableloops. Theconstantregions 

oftheheavyandlightchainsarenotinvolvedinantigen-bindingbutexhibitvarious 

effectorfunctions.Thetermeffectorfunction"asusedhereinreferstocell-mediated 

orcomplement-mediatedcytotoxiceffectsbroughtaboutbyinteractionsbetweenthe 

FcregionofanantibodyandC1qcomplementproteinorFcreceptors(FcRs)on 

immune cells. Exemplary effector functions include without limitation 

antibody-dependentcellularcytotoxicity(ADCC),antibody-dependentcell-mediated 

phagocytosis (ADCP) and complement-dependent cytotoxicity (CDC) effects.  

Antibodiesareassignedtoclassesbasedontheaminoacidsequencesoftheconstant 
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threeCDRsareinterposedbetweenflankingstretchesknownasframeworkregions
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regionsoftheirheavychains. Thefivemajorclassesorisotypesofantibodiesare 

IgAJgD,1gBJgGand1gMwhicharecharacterizedbythepresenceofalphadelta, 

epsilongammaandmuheavychainsrespectively. Severalofthemajorantibody 

classesaredividedintosubclassessuchasIgGi(gammalheavychain),1g02 

(gamma2heavychain),JgG3(gamma3heavychain),JgG4(gamma4heavychain), 

IgAl(alphalheavychain),orJgA2(alpha2heavychain).  

1001581Incertainembodiments theantibodyprovidedhereinencompassesany 

antigen-bindingfragmentsthereof Theterm antigen-bindingfragment"asused 

hereinreferstoanantibodyfragmentformedfromaportionofanantibody 

comprisingoneormoreCDRsoranyotherantibodyfragmentthatbindstoan 

antigenbutdoesnotcompriseanintactnativeantibodystructure. Examplesof 

antigen-bindingfragmentsincludewithoutlimitationadiabodyaFabaFab'a 

F(ab')2 ,anFvfragmentadisulfidestabilizedFvfragment(dsFv),a(dsFv) 2 ,a 

bispecific dsFv (dsFv-dsFv'), adisulfide stabilized diabody (ds diabody), a 

single-chainantibodymolecule(scFv),anscFvdimer(bivalentdiabody),abispecific 

antibodyamultispecificantibodyacamelizedsingledomainantibodyananobody, 

adomainantibodyandabivalentdomainantibody. Anantigen-bindingfragmentis 

1001591"Fab"withregardtoanantibodyreferstothatportionoftheantibody 

consistingofasinglelightchain(bothvariableandconstantregions)boundtothe 

variableregionandfirstconstantregionofasingleheavychainbyadisulfidebond.  

1001601'Tab"'referstoaFabfragmentthatincludesaportionofthehingeregion.  

1001611"F(ab') 2 "referstoadimerofFab'.  

1001621"Fc"withregardtoanantibody(e.g.ofJgGIgAorJgDisotype)refersto 

thatportionoftheantibodyconsistingofthesecondandthirdconstantdomainsofa 

firstheavychainboundtothesecondandthirdconstantdomainsofasecondheavy 

chainviadisulfidebonding. Fcwithregardtoantibodyof1gMand1gBisotype 

27 

capableofbindingtothesameantigentowhichtheparentantibodybinds.
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furthercomprisesafourthconstantdomain. TheFcportionoftheantibodyis 

responsibleforvanouseffectorfunctionssuchasantibody-dependentcell-mediated 

cytotoxicity(ADCC),andcomplementdependentcytotoxicity(CDC),butdoesnot 

functioninantigenbinding.  

1001631"Fv"withregardtoanantibodyreferstothesmallestfragmentofthe 

antibodytobearthecompleteantigenbindingsite. AnFvfragmentconsistsofthe 

variableregionofasinglelightchainboundtothevariableregionofasingleheavy 

chain.  

[00164J"Single-chainFvantibody"or scFv"referstoanengineeredantibody 

consistingofalightchainvariableregionandaheavychainvariableregion 

connectedtooneanotherdirectlyorviaapeptidelinkersequence(HustonJSetal.  

ProcNatlAcadSciUSA,85:5879(1988)).  

1001651"Single-chainFv-Fcantibody"orscFv-Fcreferstoanengineeredantibody 

consistingofascFvconnectedtotheFcregionofanantibody.  

1001661"Camelizedsingledomainantibody,""heavychainantibody,"or"HCAb" 

referstoanantibodythatcontainstwoVHdomainsandnolightchains(RiechmannL.  

Muyldermans S., J Biotechnol. Juw 74(4):277-302 (2001); W094/0467& 

W094/2559LU.S.PatentNo.6,005,079). Heavychainantibodieswereoriginally 

derivedfromCamelidae(camelsdromedariesandllamas). Althoughdevoidof 

lightchainscamelizedantibodieshaveanauthenticantigen-bindingrepertoire 

(Hamers-CastermanC.etaLNature.Jun3363(6428):446-8(1993);Nguyen"[K.et 

al.Immunogenetics.Apr;54(1):39-47(2002);NguyenVK.etal.Immunology.May; 

109(1):93-101(2003)). Thevariabledomainofaheavychainantibody(VHIH 

domain)representsthesmallestknownantigen-bindingunitgeneratedbyadaptive 

immuneresponses(Koch-NolteF.etaLEASERJ.Now21(13):3490-8.Epub2007 

Jun15(2007)).  
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andMuyldermans S.,JImmunolMethods. Dec 1O 231(1-2):25-38 (1999);
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1001671A"nanobody"referstoanantibodyfragmentthatconsistsofaVHF-Idomain 

fromaheavychainantibodyandtwoconstantdomainsCH2andCH3.  

1001681A"diabody" or"dAb"includessmallantibodyfragmentswithtwo 
S 

antigen-bindingsiteswhereinthefragmentscompnseaMRdomainconnectedtoa 

VLdomaininthesamepolypeptidechain(VH-VLorVL-VH)(seee.g.HolligerP.  

et al., ProcNatl Acad Sci USA. Jul 15;90(14):6444-8 (1993); EP40409½ 

W093/11161). Byusingalinkerthatistooshorttoallowpairingbetweenthetwo 

domainsonthesamechainthedomainsareforcedtopairwiththecomplementary 

domainsofanotherchain therebycreatingtwoantigen-bindingsites. The 

antigen-bindingsitesmaytargetthesameordifferentantigens(orepitopes). In 

certainembodimentsa"bispecificdsdiabody"isadiabodytargettwodifferent 

antigens(orepitopes).  

[00169JA"domainantibody"referstoanantibodyfragmentcontainingonlythe 

variableregionofaheavychainorthevariableregionofalightchain. Incertain 

instancestwoormoreVHdomainsarecovalentlyjoinedwithapeptidelinkerto 

createabivalentormultivalentdomainantibody. ThetwoVIIIdomainsofabivalent 

1001701Thetermvalent"asusedhereinreferstothepresenceofaspecifiednumber 

ofantigenbindingsitesinagivenmolecule. Theterm monovalent"referstoan 

antibodyoranantigen-bindingfragmenthavingonlyonesingleantigen-bindingsite; 

andthetermmultivalentreferstoanantibodyorantigen-bindingfragmenthaving 

multipleantigen-bindingsites. Assuchtheterms"bivalent" "tetravalent" and 

"hexavalent"denotethepresenceoftwobindingsitesfourbindingsitesandsix 

bindingsitesrespectivelyinanantigen-bindingmolecule. Insomeembodiments, 

theantibodyorantigen-bindingfragmentthereofisbivalent.  

[00171JAsusedhereina"bispecific"antibodyreferstoanartificialantibodywhich 

hasfragmentsderivedfromtwodifferentmonoclonalantibodiesandiscapableof 
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domainantibodymaytargetthesameordifferentantigens.
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bindingtotwodifferentepitopes. Thetwoepitopesmaypresentonthesameantigen 

ortheymaypresentontwodifferentantigens.  
,, S 

1001721Incertainembodimentsan scFvdimerisabivalentdiabodyorbispecific 

scFv(BsFv)comprising~KH-VL(linkedbyapeptidelinker)dimerizedwithanother 

x7H~lvrLmoietysuchthatWIsofonemoietycoordinatewiththe~VLsoftheother 

moietyandformtwobindingsiteswhichcantargetthesameantigens(orepitopes)or 

differentantigens(orepitopes). Inotherembodimentsan scFvdimer"isa 

bispecificdiabodycomprisingVH1-VL2(linkedbyapeptidelinker)associatedwith 

VL1-VH2(alsolinkedbyapeptidelinker)suchthatVEIland~VL1coordinateand 

XVH2and'VL2coordinateandeachcoordinatedpairhasadifferentantigenspecificity.  

1001731A"dsFv referstoadisulfide-stabilizedFvfragmentthatthelinkage 

betweenthevariableregionofasinglelightchainandthevariableregionofasingle 

heavychainisadisulfidebond. Insomeembodimentsa'(dsFv)2"or"(dsFv-dsFv')" 

comprisesthreepeptidechains:twoVHmoietieslinkedbyapeptidelinker(e.g.a 

longflexiblelinker)andboundtotwo~VLmoietiesrespectivelyviadisulfidebridges.  

InsomeembodimentsdsFv-dsFv, S 

15bispecificinwhicheachdisulfidepairedheavy 

1001741Theterm chimeric"asusedhereinmeansanantibodyorantigen-binding 

fragmenthavingaportionofheavyand/orlightchainderivedfromonespeciesand 

therestoftheheavyand/orlightchainderivedfromadifferentspecies. Inan 

illustrativeexamplea chimencantibodymaycompriseaconstantregionderived 

fromhumanandavariableregionfromanon-humananimalsuchasfrommouse.  

Insomeembodimentsthenon-humananimalisamammalforexampleamousea 

ratarabbitagoatasheepaguineapigorahamster.  

1001751Theterm "humanized" asusedhereinmeansthatthe antibody or 

antigen-bindingfragmentcomprisesCDRsderivedfromnon-humananimalsFR 
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andlightchainhasadifferentantigenspecificity.
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regionsderivedfromhumanandwhenapplicabletheconstantregionsderivedfrom 

human.  

1001761Theterm affinity"asusedhereinreferstothestrengthofnon-covalent 

interactionbetweenanimmunoglobulinmolecule(i.e.antibody)orfragmentthereof 

andanantigen.  

,, 

1001771Theterm specificbindingorspecificallybinds"asusedhereinreferstoa 

non-randombindingreactionbetweentwomoleculessuchasforexamplebetweenan 

antibodyandanantigen. Specificbindingcanbecharacterizedinbindingaffinity, 
S 

forexampler epresentedbyKDvaluei.e.,theratioofdissociationratetoassociation 

rate(k0 ff/k0 1 1 )whenthebindingbetweentheantigenandantigen-bindingmolecule 

reachesequilibrium. KDmaybedeterminedbyusinganyconventionalmethod 

knownintheartincludingbutarenotlimitedtosurfaceplasmonresonancemethod, 

OctetmethodmicroscalethermophoresismethodHIPLC-MSmethodandFACS 

assaymethod. AKDvalueof~10~6M(e.g. 5x10~'7M <2x10~'7M,<10 

Sx , 2x , <108 M,~.Sx10M<4 <3x 

2x1o~Mor<10~~M)canindicatespecificbindingbetweenanantibodyorantigen 

1001781Theabilityto competeforbindingtoPD-Li"asusedhereinreferstothe 

abilityofafirstantibodyorantigen-bindingfragmenttoinhibitthebinding 

interactionbetweenPD-Liandasecondanti-PD-Liantibodytoanydetectable 

degree. Incertainembodimentsanantibodyorantigen-bindingfragmentthat 

competeforbindingtoPD-LiinhibitsthebindinginteractionbetweenPD-Lianda 

secondanti-PD-Liantibodybyatleast850~ oratleast900o. Incertain 

embodimentsthisinhibitionmaybegreaterthan950oorgreaterthan990 

1001791Theterm aminoacid"asusedhereinreferstoanorganiccompound 

containingamine(-NH 2 )andcarboxyl(-COOR)functionalgroupsalongwithaside 

chainspecifictoeachaminoacid. Thenamesofaminoacidsarealsorepresentedas 
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bindingfragmentsthereofandPD-Li(e.g.humanPD-LiorcynomolgusPD-Li).
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standardsingleletterorthree-lettercodesinthepresentdisclosurewhichare 

summarizedasfollows.  

Names bree-letter Code Single-letter Code 
Alanine la __________________ 

Arginine rg ___________________ 

Asparagine sn 

Aspartic acid sp _____________________ 

Cysteine ys ______________________ 
Glutamic acid lu ____________________ 

Glutamine ln 
S 

Glycine ly ___________________ 

istidine is _____________________ 

Isoleucine le 
eucine eu 
ysine ys __________________ 

ethionine et 
henylalanine he 

roline ro 

Serine Ser S 
Threonine hr 
Tryptophan rp ___________________ 

Tyrosine yr ___________________ 

Valine al _____________________ 

,, 

hereintorefertoapolymerofaminoacidresidues. Thetermsalsoapplytoamino 

acidpolymersinwhichoneormoreaminoacidresidueisanartificialchemical 

mimeticofacorrespondingnaturallyoccurringaminoacidaswellastonaturally 

occurringaminoacidpolymersandnon-naturallyoccurringaminoacidpolymers.  

[00181JA"conservativesubstitution"withreferencetoaminoacidsequencerefersto 

replacinganaminoacidresiduewithadifferentaminoacidresiduehavingaside 

chain with similar physiochemical properties. For example, conservative 

substitutionscanbemadeamongaminoacidresidueswithhydrophobicsidechains 

(e.g.MetAlaValLeuandBe),amongaminoacidresidueswithneutralhydrophilic 

sidechains(e.g.CysSerThrAsnandtAn),amongaminoacidresidueswithacidic 
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1001801Theterms"polypeptide, peptide"and"protein"areusedinterchangeably
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sidechains(e.g.AspGlu),amongaminoacidresidueswithbasicsidechains(e.g.  

HisLysandArg),oramongaminoacidresidueswitharomaticsidechains(e.g.Ty, 

TyrandPhe). Asknownintheartconservativesubstitutionusuallydoesnotcause 

significantchangeintheproteinconformationalstructureandthereforecouldretain 

thebiologicalactivityofaprotein.  

[00182J"Percent(0o)sequenceidentity"withrespecttoaminoacidsequence(or 

nucleicacidsequence)isdefinedasthepercentageofaminoacid(ornucleicacid) 

residuesinacandidatesequencethatareidenticaltotheaminoacid(ornucleicacid) 

residuesinareferencesequenceafteraligningthesequencesandifnecessary, 

introducinggapstoachievethemaximumcorrespondence. Alignmentforpurposes 

ofdeterminingpercentaminoacid(ornucleicacid)sequenceidentitycanbeachieved 

forexampleusingpubliclyavailabletoolssuchasBLASTNBLASTp(availableon 

thewebsiteofU.S.NationalCenterforBiotechnologyInformation(NCBJ),seealso, 

AltschulS.F.etalJ.Mol.Biol 215:403410(1990);StephenF.etalNucleicAcids 

Res.,25:3389-3402(1997)),ClustalW2(availableonthewebsiteofEuropean 

BioinformaticsInstitute seealsoHigginsD.G.etal MethodsinEnzymology, 

266:383-402(1996);LarkinM.A.etalBioinformatics(OxfordEngland),23(21): 

2947-8(2007)),andALIGNorMegalign(DNASTAR)software. Thoseskilledin 

parametersasappropriateforthealignmentsuchasforexamplebyselectinga 

suitablealgorithm. Incertainembodimentsthenon-identicalresiduepositionsmay 

differbyconservativeaminoacidsubstitutions. A conservativeaminoacid 

substitution', Sisoneinwhichanaminoacidresidueissubstitutedbyanotheramino 

acidresiduehavingasidechain(Rgroup)withsimilarchemicalproperties(e.g., 

chargeorhydrophobicity).Ingeneralaconservativeaminoacidsubstitutionwillnot 

substantiallychangethefunctionalpropertiesofaprotein. Incaseswheretwoor 

moreaminoacidsequencesdifferfromeachotherbyconservativesubstitutionsthe 

percentordegreeofsimilaritymaybeadjustedupwardstocorrectforthe 

conservativenatureofthesubstitution.Meansformakingthisadjustmentarewell 
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theartmayusethedefaultparametersprovidedbythetoolormaycustomizethe
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knowntothoseofskillintheart.Seee.g.,Pearson(1994)MethodsMol.Biol.24: 

307-331,whichishereinincorporatedbyreference.  

1001831Asusedherein a"homologoussequence referstoapolynucleotide 

sequence(oritscomplementarystrand)oranaminoacidsequencethathassequence 
identityofatleast80%(e.g.atleast850o,880o900o,910o 92% 930o 940o 95% 

, , , , 

9600,9700,9800 990o)toanothersequencewhenoptionallyaligned.  

1001841Anisolated"substancehasbeenalteredbythehandofmanfromthenatural 

state. Ifan"S compositionorsubstanceoccursinnatureSithasbeenchanged 

orremovedfromitsoriginalenvironmentorboth. Forexampleapolynucleotideor 

apolypeptidenaturallypresentinalivinganimalisnot"S butthesame 

polynucleotideorpolypeptideis"isolated"ifithasbeensufficientlyseparatedfrom 

thecoexistingmaterialsofitsnaturalstatesoastoexistinasubstantiallypurestate.  

Anisolated"nucleicacid"orpolynucleotide"areusedinterchangeablyandreferto 

thesequenceofanisolatednucleicacidmolecule.Incertainembodimentsan 

"S antibodyorantigen-bindingfragmentthereof'referstotheantibodyor 
antigen-bindingfragmentshavingapurityofatleast600o700o,750o 800o 810o 

, , 

8 2 0 o,8 3 0 o,8 4 0 o,8 5 0 o8 6 0 o,8 7 0 o8 8 0 o, 8 9 0 o 9 0 0 o, 9 1 0 o, 9 2 0 o, 9 3 0 o,940o,950o,960o 

isoelectricfocusingcapillaryelectrophoresis),orchromatographicmethods(suchas 

ionexchangechromatographyorreversephaseHPLC).  

1001851Theterm subject"includeshumanandnon-humananimals.Non-human 

animalsincludeallvertebratese.g.,mammalsandnon-mammalssuchasnon-human 

primatesmouseratcatrabbitsheepdogcowchickensamphibiansandreptiles.  

Exceptwhennotedthetermspatient"or"subject"areusedhereininterchangeably.  

1001861"Treating"ortreatment"ofaconditionasusedhereinincludespreventing 

oralleviatingaconditionslowingtheonsetorrateofdevelopmentofacondition 

reducingtheriskofdevelopingaconditionpreventingordelayingthedevelopment 

34 

9700, 9800 990o asdeterminedbyelectrophoreticmethods(suchasSDS-PAGE,
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ofsymptomsassociatedwithaconditionreducingorendingsymptomsassociated 

withaconditiongeneratingacompleteorpartialregressionofacondition, e cunnga 

conditionorsomecombinationthereof 

1001871Theterm vector"asusedhereinreferstoavehicleintowhichagenetic 

elementmaybeoperablyinsertedsoastobringabouttheexpressionofthatgenetic 

elementsuchastoproducetheproteinRNAorDNAencodedbythegeneticelement 

ortoreplicatethegeneticelement. Avectormaybeusedtotransformtransduceor 

transfectahostcellsoastobringaboutexpressionofthegeneticelementitcarries 

withinthehostcell. Examplesofvectorsincludeplasmidsphagemidscosmids, 

artificialchromosomessuchasyeastartificialchromosome(YAC),bacterialartificial 

chromosome(BAC),orP1-derivedartificialchromosome(PAC),bacteriophagessuch 

aslambdaphageorM13phageandanimalviruses. Avectormaycontainavariety 

ofelementsforcontrollingexpressionincludingpromotersequencestranscription 

initiationsequencesenhancersequencesselectableelementsandreportergenes. In 

additionthevectormaycontainanoriginofreplication. Avectormayalsoinclude 

materialstoaidinitsentryintothecellincludingbutnotlimitedtoaviralparticlea 

liposomeoraproteincoating.Avectorcanbeanexpressionvectororacloning 

vector.Thepresentdisclosureprovidesvectors(e.g.expressionvectors)containing 

fragmentthereofatleastonepromoter(e.g.SV4OCMVEF-la)operablylinkedto 

thenucleicacidsequenceandatleastoneselectionmarker.  

1001881The"hostcell"asusedhereinreferstoacellintowhichanexogenous 

polynucleotideand/oravectorhasbeenintroduced.  

1001891Thetermsoluble"asusedhereinreferstothecapabilityofamolecule(e.g., 

protein)ofbeingdissolvedinasolventsuchasaliquidandanaqueousenvironment.  

[00190JTheterms"transforminggrowthfactorbeta"and"TGFf3"asusedherein 

refertoanyoftheTGFf3familyproteinsthathaveeitherthefull-lengthnativeamino 
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thenucleicacidsequenceprovidedhereinencodingtheantibodyorantigen-binding
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acidsequenceofanyoftheTGF-betasfromsubjects(e.g.human),includingthe 

latentformsandassociatedorunassociatedcomplexofprecursorandmatureTGFf3 

("latentTGFf3"). ReferencetosuchTGFf3hereinwillbeunderstoodtobea 

referencetoanyoneofthecurrentlyidentifiedformsincludingTGFf31, TGFf32, 

TGFf33isoformsandlatentversionsthereofaswellastohumanTGFf3species 

identifiedinthefutureincludingpolypeptidesderivedfromthesequenceofany 

knownTGFf3andbeingatleastabout750opreferablyatleastabout80%more 

preferablyatleastabout850ostillmorepreferablyatleastabout900oandevenmore 

preferablyatleastabout950ohomologouswiththesequence. Thespecificterms 

"TGFf31,""TGFf32,"and"TGFf33"refertotheTGF-betasdefinedintheliterature, 

e.g.,DeryncketatNatureCancerRes. 47:707(1987);SeyedinetaiXJ.Biol.  

Chem 261:5693-5695(1986);deMartinetatFiVIBOJ.,6:3673(1987);Kuppneret 

al., mt.J.Cancer42:562(1988). Theterms"transforminggrowthfactorbeta", 

"TGFf3~~,"TGFbeta","TGF-f3, and"TGF-beta"areusedinterchangeablyinthe 

presentdisclosure.  

1001911 Asusedhereintheterm"humanTGFf31"referstoaTGFf31protein 

encodedbyahumanTGFB1gene(e.g.,awild-typehumanTGFB1gene). An 

exemplarywild-typehumanTGFf31proteinisprovidedbyGenBankAccessionNo.  

encodedbyahumanTGFB2gene(e.g.,awild-typehumanTGFB2gene).  

Exemplarywild-typehumanTGF~2proteinsareprovidedbyGenBankAccession 

Nos.NP001129071. 1andNP003229.1. Asusedhereintheterm"humanTGFf33" 

referstoaTGFf33proteinencodedbyahumanTGFB3gene(e.g.,awild-typehuman 

TGFB3gene). Exemplarywild-typehumanTGFf33proteinsareprovidedby 

GenBankAccessionNos.NP003230.1,NP001316868.1,andNP001316867.1.  

,, 

1001921 Asusedhereintheterms mouseTGFf31, mouseTGFf32, and 

mouseTGFf33"refertoaTGFf31protein TGFf32protein andTGFf33protein 

encodedbyamouseTGFB1gene(e.g.,awild-typemouseTGFB1gene),mouse 

TGFB2gene(e.g.,awild-typemouseTGFB2gene),andmouseTGFB3gene(e.g.,a 

36 

NP000651.3. Asusedhereintheterm"humanTGFf32"referstoaTGFf32protein
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wild-typemouseTGFB3gene),respectively. Exemplarywild-typemouse(Mus 

musculus)TGFf31proteinareprovidedbyGenBankAccessionNos.NP035707.1 

andCAAOS900.1. Anexemplarywild-typemouseTGFf32proteinisprovidedby 

GenBankAccessionNo.NP033393.2. Anexemplarywild-typemouseTGFf33 

proteinisprovidedbyGenBankAccessionNo.AAA40422.1.  

[00193J Theterm"TGFf3receptor"asusedhereinreferstoanyreceptorthat 

bindsatleastoneTGFf3isoform. GenerallytheTGFf3receptorincludesTGFf3 

ReceptorI(TGFf3RJ), TGFf3ReceptorII(TGFf3RJJ), orTGFf3ReceptorIII 

(TGFf3RJJJ).  

1001941 Withregardtohumantheterm"TGFf3ReceptorI"or"TGFf3RJrefers 

tohumanTGFf3ReceptorType1sequenceincludingthewildtypeTGFf3RJaswell 

asallisoformsandvariantsthereofknowntobecapableofbindingtoatleastone 

TGFf3isoform.ExemplaryaminoacidsequenceofwildtypeTGFf3RJisavailable 

underGenBankAccessionNo.ABD46753. 1orunderUniProtKB-P36897,also 

includedhereinasSEQlIDNO:69. AvariantTGF~RJmayhaveasequenceofat 

least8000,850o,900o,910o,920o,930o,940o,950o,960o,970o,980o 990osequence 

identitytotheaminoacidsequenceofSEQlIDNO:69andretainatleast250o350 

5000 750o 900o 950o or990o oftheTGFf3-bindingactivityofthewild-type 

sequence(e.g.SEQlIDNO:69).  

1001951 Withregardtohumantheterm"TGFf3ReceptorII"or"TGFf3RJJ" 

referstohumanTGFf3ReceptorType2IsoformAsequenceincludingthewildtype 

TGFf3RJJaswellasallisoformsandvariantsthereofknowntobecapableofbinding 

toatleastoneTGFf3isoform.ExemplaryaminoacidsequenceofwildtypeTGFf3RJJ 

isoformAorisoform1isavailableunderGenBankAccessionNo.NP001020018.1 

orunderUniProtKB- P37173-ialsoincludedhereinasSEQIDNO:70,andwild 

typeTGFf3RJJisoformBisavailableunderGenBankAccessionNo.NP003233.4or 

UniProtKB- P37173-2,alsoincludedhereinasSEQEDNO:71. AvariantTGFf3RJJ 
0 mayhaveasequenceofatleast800oSSoo 90% 910o 9 2 0 o930o 940O 950O 96o 

, , , , , , , , 

970~ 980~ 990~sequenceidentitytoSEQff~NO:70or71andretainsatleast250o 

3,7 

, , ,
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350o SOOo 900o,950o or990ooftheTGFf3-bindingactivityofthewild-type 

sequence(e.g.SEQlIDNO:70or71).  

1001961 Withregardtohumantheterm"TGFf3ReceptorIII"or'TGFf3RJJP' 

referstohumanTGFf3ReceptorType3sequenceincludingthewildtypeTGFf3RJJas 

wellasallisoformsandvariants.Exemplaryaminoacidsequenceofwildtype 

TGFf3RJJJisavailableunderGenBankAccessionNo.NP003234.2orunder 

UniProtKB- Q03167,alsoincludedhereinasSEQlIDNO:72.  

[00197J Asusedhereintheterm variant"withrespecttoacertainreference 

proteinorpeptidemeansamodifiedversionofthereferenceproteinorpeptidee.g., 

functionalequivalentsfragmentsfusionsderivativesmimeticsoranycombination 
thereofthathasanaminoacidsequenceofatleast700o(e.g.800o 850o900o9100 

, , , 

920 930~, 940~, 950~, 960~, 970o, 980o 990o)sequenceidentitytothereference 

sequenceandretainsatleast25~~(e.g. 3 5 0 oSO~o 75~o,9O~~95~oor99~o)ofthe 

biologicalactivityorbindingactivityofthereferencesequence(e.g.thewild-type 

sequence). Thevariantcanbeafragmentmutantafusionatruncationorany 

combinationthereofofthereferenceproteinorpeptide.  

1001981 Theterm"Jnterleukin-1"or"IL-i"asusedhereinincludeIlL-iccand 

1001991 Asusedhereintheterm"humanJL-lct referstoanJL-lctprotein 

encodedbyahumanILlAgene(e.g.,awild-typehumanILlAgene),andthe 

isoformsandvariants. Anexemplarywild-typehumanJILlctproteinisprovidedby 

UniProtKB- P01583.  

1002001 Asusedhereintheterm"humanIL-flY'referstoanJL-1~protein 

encodedbyahumanILiBgene(e.g.,awild-typehumanILiBgene). Anexemplary 

wild-typehumanJLlf3proteinisprovidedbyGenBankAccessionNo.NP000567.1, 

orunderUniProtKB- C9JVKO.  

1002011 Theterm"IlL-ireceptor"or'VIIL-1Rasusedhereinreferstoareceptor 

thatcanbindtoW-1, includingallwildtypereceptorse andvariantsthereof 
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S 

capableofbindingtoilL. GenerallytherearetwotypesofIL-ireceptorsi.e., 

ll~~-1ReceptorI(IlL-iRI),andIL-1ReceptorII(IlL-iRJJ). IlL-iRJJactsasadecoy 

receptorthatbindstoligandwithouttransducingasignal. Proteolyticalcleavageof 

ll~~-iRJJresultsinformationofsolublereceptorse.g.,IL-isRIandIL-1sRJJwhich 

bindtoligandwithouttransducingsignal(see detailsinThomasG.Kennedy, 

ChapterV.B.2 inEncyclopediaofHormones,2003). IL-isRiandIL-isRilare 

proteolyticcleavageproductsofIL-iRJJandcanbeagroupofextracellulardomain 

fragmentsofIL-iRJJ. ThetermIlL-iRisalsointendedtoencompassthecoreceptor 

IL-iRAPwhichcanassociatewithIL-iRIboundtoIL-i13toformthehighaffinity 

interleukin-1receptorcomplexwhichmediatesinterleukin-1-dependentactivationof 

NF-kappa-Bandotherpathways.  

'S 

1002021 Asusedhereintheterm'KIIL-iRI'includesthewildtypeIFIL-iRIaswell 

asallisoformsandvariantsthereofcapableofbindingtoIlL-lotand/orIEL-113.  

ExemplaryaminoacidsequenceofwildtypeIL-iRIisavailableunderUniProtKB

P14778,alsoincludedhereinasSEQIDNO:73.  

[00203J Asusedhereintheterm'KEL-iRJJ"includesthewildtypeIL-iRJJas 

wellasallisoformsandvariantsthereofcapableofbindingtoIEL-lctand/orIEL-1f3.  

P27930,alsoincludedhereinasSEQIDNO:75.  

'S 

1002041 Asusedhereintheterm"JL-1RAIP'includesthewildtypeIL-iRAPas 

wellasallisoformsandvariantsthereofcapableofbindingtoIL-iRboundtoIIL-1f3.  

ExemplaryaminoacidsequenceofwildtypeIL-iRAPisavailableunderUniProtKB 

- Q9NPH3,alsoincludedhereinasSEQEDNO:74.  

1002051 Asusedhereintheterm"IL-isRI"includesallsolubleformsofIL-iRI 

that may be produced by proteolytic cleavage involving metalloproteinase.  

NaturallyoccurringIL-1sRImayhaveamolecularweightrangingfromabout45kDa 

to60Kda.ThistermalsoencompassesallisoformsandvariantsofIL-isRIcapable 

ofbindingtoW-1ci~and/orJL-1~.  
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1002061 Asusedhereintheterm"IL-isRil"includesallsolubleformsof 

ll~~-iRJJthatmaybeproducedbyproteolyticcleavageinvolvingmetalloproteinase.  
S 

NaturallyoccurnngIL-1sRJJmayhaveamolecularweightrangingfromabout45 
Thato60Kda.ThistermalsoencompassesallisoformsandvariantsofZEL-isRil, 

capableofbindingtoIL-lctand/orJL-1f3.  

[00207J Theterm"IL-ireceptorantagonist"asusedhereingenerallyinclude 

anyproteinthatcancompetewithIL-1ctorIL-1ftforbindingtoIL-1receptorand 

inhibits activity of IL-1ct or IlL-113. IL-1 receptor antagonist can include 

naturally-occurringantagonistssuchasIlL-iRaIL-1sRIandIlL-1sRJJaswellasother 

artificialantagoniststhatcanblockbindingofIL-litorJL-1~forbindingtoIL-i 

receptorinparticularIL-iRI.  

[00208J Theterm"IlL-iRaasusedhereinincludethewildtypeIL-iRaaswell 

asallisoformsandvariantsthereofcapableofbindingtoIEL-lctand/orIEL-113.  

ExemplaryaminoacidsequenceofwildtypeIL-iRaisavailableunderUniProtKB

P18510,alsoincludedhereinasSEQIDNO:76.  

1002091 "Cancer asusedhereinreferstoanymedicalconditioncharacterized 

bymalignantcellgrowthorneoplasm abnormalproliferation infiltrationor 

non-solidcancers(e.g.hematologicmalignancies)suchasleukemia. Asusedherein 

solidtumor"referstoasolidmassofneoplasticand/ormalignantcells.  

[00210J Theterm"pharmaceuticallyacceptable"indicatesthatthedesignated 

carriervehiclediluentexcipient(s),and/orsaltisgenerallychemicallyand/or 

physicallycompatiblewiththeotheringredientscomprisingtheformulationand 

physiologicallycompatiblewiththerecipientthereof 

100211J Referenceto about"avalueorparameterhereinincludes(and 

describes)embodimentsthataredirectedtothatvalueorparameterperse.For 

exampledescriptionreferringto"aboutx~, S descriptionof"X." Numeric 

rangesareinclusiveofthenumbersdefiningtherange.Generallyspeakingtheterm 
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about"referstotheindicatedvalueofthevariableandtoallvaluesofthevariable 

thatarewithintheexperimentalerroroftheindicatedvalue(e.g.withinthe950o 

confidenceintervalforthemean)orwithin10percentoftheindicatedvalue, 

whicheverisgreater.  

1002121 Theterm"fusion"or"fused"whenusedwithrespecttoaminoacid 

sequences(e.g.peptidepolypeptideorprotein)referstocombinationoftwoormore 

aminoacidsequencesforexamplebychemicalbondingorrecombinantmeansintoa 

singleaminoacidsequencewhichdoesnotexistnaturally. Afusionaminoacid 

sequencemaybeproducedbygeneticrecombinationoftwoencodingpolynucleotide 

sequencesandcanbeexpressedbyamethodofintroducingaconstructcontaining 

therecombinantpolynucleotidesintoahostcell.  

[00213J Theterm"pharmaceuticallyacceptable"indicatesthatthedesignated 

carriervehiclediluentexcipient(s),and/orsaltisgenerallychemicallyand/or 

physicallycompatiblewiththeotheringredientscomprisingtheformulationand 

physiologicallycompatiblewiththerecipientthereof 

I. Bi-functional Molecules Targeting an Immune Checkpoint Molecule and 

1002141 Thepresentdisclosureprovidesabi-functionalmoleculecomprisinga 

firstmoietythatbindstoanimmunecheckpointmoleculeandasecondmoietythat 

blocksactivityofJnterleukin-1(IL-1).Thebi-functionalmoleculeprovidedherein 

allowsblockadeand/orreductioninIL-1activityinatumormicroenvironmentby 

blockingtheinteractionbetweenIlL-1 andtheIlL-1Receptorwitheitheran 

IlL-i-bindingmoietyoranIL-iReceptor(JL-1R)-bindingmoiety(i.e.,thesecond 

moiety ofthebi-functional molecule). The ILL-i-bindingmoiety and/orthe 

IL-iR-bindingmoietycanbelinkedtoamoietytargetinganimmunecheckpoint 

moleculewhichcanbefoundonthesurfaceofcertaintumorcellsorimmunecells 

(i.e.,thefirstmoietyofthebi-functionalmolecule).  
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1002151 IlL-iisaninflammatorycytokine. Inflammationisanimportant 

componentofthetumormicroenvironment andIL-1 plays akeyrolein 

carcinogenesisandtumorprogression(A.MantovanietalImmunolRev.2018Jane 

281(1):57-61.).IlL-iactsatdifferentlevelsintumorinitiationandprogression 

includingdrivingchronicnon-resolvinginflammationtumorangiogenesisactivation 

oftheIL-17pathwayinductionofmyeloid-derivedsuppressorcells(MDSC)and 

macrophagerecruitmentinvasionandmetastasis(Id).  

1002161 Immunecheckpointmoleculesareexpressedoncertainimmunecells 

suchasTcellsNaturalKillercellsandsoon. Somecancercellsmayalsoexpress 

certainimmunecheckpointmoleculeswhichcanblockactivationoftheimmune 

checkpointtherebyenablingthecancercellstoevadesurveillanceoftheimmune 

system.  

[00217J ByreducingILL-iinthetumormicroenvironmentandreducingcheck 

pointblockadethepresentdisclosureprovidesanovelbi-functionalmoleculethat 

couldbeusefulfortreatingimmunecheckpointrelateddiseasessuchascancer, 

autoimmunediseasesinfectiousdiseasesandsoon.  

checkpointmoleculethathasimmunostimulatoryorcostimulatoryactivity.Such 

immunostimulatorycheckpointmoleculescanincludewithoutlimitationCD27, 

CD7OCD28,CDSO(B7-1),CDS6(B7-2),CD4OCD4OL(CD154),CD122CD137, 

CD137L,0X40(CD134),OX4OL(CD252),GITRICOS(CD278),andICOSLG 

(CD275),CD2,, ICAM-1,LFA-1(CD1la/CD18),CD3OBAFFRH"QEMCD7, 

LIGHTNKG2CSLAMF7,NKpSOCD16OandCDS3.  

1002191 Incertainembodimentsthefirstmoietycomprisesaninhibitorofa 
checkpointmoleculethathasimmunoinhibitoryor S 

co-inhibitoryactivity. Such 

immuneinhibitorycheckpointmoleculescanincludewithoutlimitationA2AR, 

B7-H3(CD276),B7-H4(VTCN1),BTLA(CD272),CTLA-4(CD152),IDOl,11D02, 
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1002181 Incertainembodimentsthefirstmoietycomprisesanagonistofa
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TDOKillLAG3,NOX2,PD-iPD-LiPD-L2,TJM-3,VISTASJGLEC7(CD328), 

TIGITPVR(CDiSS),SJGLEC9(CD329),CDi6OLAJIRi,2B4(CD244),CD47,and 

B7-H5.  

1002201 Incertainembodimentstheimmunecheckpointmoleculeis . In 

certainembodimentsthefirstmoietycomprisesanantibodymoietyagainstPD-Lior 

anantigen-bindingfragmentthereof Incertainembodiments thefirstmoiety 

comprisesanantagonistantibodymoietyagainstPD-Lioranantigen-binding 

fragmentthereof 

[00221J IncertainembodimentsthesecondmoietycomprisesanIL-i-binding 

moietyoranIL-iReceptor(IL-iR)-bindingmoiety.  

1002221 BothIL-iaandIL-if3areproinflammatoryandbindtoIL-iR. Upon 

bindingtoIlL-iaorIL-if3,ZEL-iRcanrecruitboththeZEL-iRaccessoryproteinandthe 

adaptorproteinMyD8Stothereceptorcomplex resultinginactivationofthe 

downstreamsignalingcascadeandultimatelyintheactivationofamyriadofimmune 

andinflammatorygenes. IIisfoundbythepresentinventorsthatblockingthe 

activityofIL-ioritsbindingtoIL-iRwouldbeusefulincombinationwith 

1002231 IncertainembodimentstheILL-i isIL-litorIIL-if3.Incertain 

embodimentstheILL-if3ishumanIL-if3.  

1002241 IncertainembodimentsthesecondmoietycomprisesanTEL-i-binding 

moiety. IncertainembodimentstheILL-i-bindingmoietyspecificallybindstoILL-ia 

orIIL-if3. IncertainembodimentstheILL-i-bindingmoietycomprisesasoluble 

IL-iRanILL-i-bindingfragmentorvariantofanJIL-iRoranantibodyagainstIL-i 

oranantigen-bindingfragmentthereof 

1002251 AsolubleIL-iRcanbeadomainorfragmentoftheIL-iRforexample 

theextracellulardomain(ECD)oftheILL-iR. AlternativelyasolubleILL-iRcan 
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alsobeIlL-1sRIorIL-isRJJwhichareisoformsthatarenaturallysolubleandcapable 

ofbindingtoILL-i.  

1002261 Askilledpersonwouldunderstandthatitcouldbesufficienttofora 

shortenedfragmentofZEL-iRIorECDofZEL-iRIorIL-iRJJorECDofZEL-iRJJor 

ZEL-iRAPorECDofIL-iRAPorIL-isRIorIL-isRiltobindtoIL-i(e.g.ILL-laor 
S 

IIL-1f3),aslongassuchafragmentcontainstheIlL-ibindingdomain. Thereforethe 

presentdisclosurealsoencompassesalltheIlL-1-bindingfragmentsandvariantsof 

anyofIL-iRIECDofJIL-iRIorIL-iRJJorECDofZEL-iRJJorIL-1RAPorECD 

ofIL-iRAPIL-isRIandIL-isRil.IncertainembodimentstheILL-i-bindingmoiety 

comprisesanaminoacidsequenceofSEQIDNOs:73,74,or75,oranIL-ibinding 

fragmentorvariantthereofIncertainembodiments theIL-i-bindingmoiety 

comprisesanaminoacidsequencehavingatleast osequenceidentitytoanyof 

SEQIDNOs:73,74,and75,oranILL-ibindingfragmentorvariantthereof 

1002271 IncertainembodimentstheILL-i-bindingmoietycomprisesanantibody 

againstIlL-1oranantigen-bindingfragmentthereof AntibodiesagainstIL-1orits 

antigen-bindingfragmentmayalsobeused, aslongas suchantibodiesor 

antigen-bindingfragmentcaninterferewiththebindingofIlL-i(e.g., IlL-letorIIL-1f3) 

1002281 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprisesaheavychainvariableregionand/oralightvariable 

regionfromananti-IL-luantibodyselectedfromthegroupconsistingofXB2001, 

lutikizumabLY2189102andbermekimaborfromananti-IL-if3antibodyselected 

fromthegroupconsistingofSSGJ-613,CDP4S4,canakinumabandgevokizumab.  

1002291 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingaHCDRi 

comprisingasequenceofSEQTEDNO:i04orSEQIDNO:ii2,aHCDR2 

comprisingasequenceofSEQIDNO:i05orSEQIDNO:ii3,andaHCDR3 
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comprisingasequenceofSEQIDNO:106orSEQlIDNO:114and/oralightchain 

variableregioncomprisingaLCDR1comprisingasequenceofSEQlIDNO:107or 

SEQTEDNO:115,aLCDR2comprisingasequenceofSEQIDNO:108orSEQID 

NO:116,andaLCDR3comprisingasequenceofSEQIDNO:109orSEQEDNO: 

117.  

[00230J IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingaHCDR1 

comprisingasequenceofSEQlIDNO:104,aHCDR2comprisingasequenceofSEQ 

lIDNO:105,andaHCDR3comprisingasequenceofSEQIDNO:106,and/oralight 

chainvariableregioncomprisingaLCDR1comprisingasequenceofSEQIDNO: 

107,aLCDR2comprisingasequenceofSEQIDNO:108,andaLCDR3comprising 

asequenceofSEQIDNO:109.  

[00231J IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingaHCDR1 

compnsingasequenceofSEQIDNO:112,aHCDR2comprisingasequenceofSEQ 

lIDNO:113,andaHCDR3comprisingasequenceofSEQlIDNO:114,and/oralight 

chainvariableregioncomprisingaLCDR1comprisingasequenceofSEQEDNO: 

asequenceofSEQIDNO:117.  

1002321 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingasequence 

selectedfromthegroupconsistingofSEQIDNO:102,SEQIDNO:110,anda 

homologoussequencethereofhavingatleast80~osequenceidentitythereofand/ora 

lightchainvariableregioncomprisingasequenceselectedfromthegroupconsisting 

ofSEQIDNO:103,SEQIDNO:111,andahomologoussequencethereofhavingat 

least800osequenceidentitythereof 
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1002331 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingasequence 

selectedfromthegroupconsistingofSEQTEDNO:102,andahomologoussequence 

thereofhavingatleast800osequenceidentitythereofand/oralightchainvariable 

regioncomprisingasequenceselectedfromthegroupconsistingofSEQIDNO:103, 

andahomologoussequencethereofhavingatleast800osequenceidentitythereof 

1002341 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingasequence 

selectedfromthegroupconsistingofSEQlIDNO:110,andahomologoussequence 

thereofhavingatleast80~osequenceidentitythereofand/oralightchainvariable 

regioncomprisingasequenceselectedfromthegroupconsistingofSEQIDNO:111, 

andahomologoussequencethereofhavingatleast800osequenceidentitythereofIn 

certainembodimentsthesecondmoietycomprisesanIL-iR-bindingmoiety.  

S 

1002351 IncertainembodimentstheIL-iR-bindingmoietycompnsesIL-iRaor 

anIL-iR-bindingfragmentorvariantthereof IL-iRaisanantagonistofIL-iRand 

cancompetewithIL-laorIEL-1f3forbindingtoIFIL-iR. Similarlyaskilledperson 

wouldunderstandthatitcouldbesufficientforashortenedfragmentofIL-iRatobe 

embodimentstheIL-iR-bindingmoietycomprisesatruncatedformofILL-iRa. In 

certainembodimentstheIL-iR-bindingmoietycomprisesanaminoacidsequenceof 

SEQlIDNO:67or76,oranyIL-ibindingfragmentorvariantthereof Incertain 

embodimentstheIL-iR-bindingmoietycomprisesanaminoacidsequencehavingat 

least800osequenceidentitytoSEQIDNO:67or76,oranyIL-ibindingfragmentor 

vanantthereof Askilledpersonwouldunderstandthatavariantofawild-type 

IlL-iRacouldalsobeusefulinthepresentdisclosureaslongassuchavariantis 

capableofcompetewithIL-luorIL-1f3forbindingwithIL-iR.  

1002361 IncertainembodimentstheIL-iR-bindingmoietycomprisesan 

antibodyagainstILL-iRoranantigen-bindingfragmentthereof Antibodiesagainst 
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JIL-iRoritsantigen-bindingfragmentmayalsobeusedaslongassuchantibodiesor 

antigen-bindingfragmentcancompetewithIL-luorIIL-1f3forbindingwithIL-iR.  

1002371 In certain embodiments, the antibody against IL-iR or an 

antigen-bindingfragmentthereofcomprisesaheavychainvariableregionand/ora 

lightvariableregionfromanantibodyselectedfromthegroupconsistingof 

spesolimab, astegolimab imsidolimab, AMO 108, melrilimab, nidanilimab, 

MED18968,REGN649OHB0034andCSCO12.  

II. Bi-functional Molecules Targeting PD-Li and a second moiety 

1002381 TherapeuticefficacyofPD-ltD-Liaxischeckpointinhibitors(e.g.  

PD-Liantibodies)couldbelimitedwhenatumormicroenvironment("TMIE")is 

enrichedwithimmunosuppressivecytokines. Signalingofsuchimmunosuppressive 
S 

cytokinesinthelocalizedmicroenvironmentcanreducetumor-infiltratingTcellsand 

skewthemtowardTregsandattenuatetheactivationofimmuneeffectorcells.  

1002391 Inoneaspectthepresentdisclosureprovidesanovelbi-functional 

moleculecomprisingafirstmoietythatbindstoPD-Liandasecondmoietythata) 

blocksactivityofanimmunosuppressivecytokineorb)stimulatesanti-tumor 

immunity.Themoleculemaybeacompoundapeptideapolypeptideaproteinor 

tumormicroenvironmentbyeitherblockinganimmunosuppressiveactivityor 

cytokineorincreasingorstimulatingimmunity.  

1002401 Incertainembodimentsthebi-functionalmoleculeprovidedherein 

compnsesfirstmoietythatbindstoPD-Li(i.e.aPD-Li-bindingmoiety),anda 

secondmoietythatblocksactivityofanimmunosuppressivecytokine.  

1002411 Incertainembodimentsanimmunosuppressivecytokinecomprisesa 

cytokineintransforminggrowthfactorbeta(TGF-f3)superfamilyIL-i, orVascular 

endothelialgrowthfactor(VEGF).Incertainembodimentstheimmunosuppressive 
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cytokineinTGF-f3superfamilyincludesbonemorphogeneticproteins(BMIPs), 

activinsNODALandgrowthanddifferentiationfactors(GDFs).  

1002421 IncertainembodimentstheimmunosuppressivecytokineisTGF-f3.In 

certainembodimentstheimmunosuppressivecytokineisILL-i.  

1002431 IncertainembodimentsthesecondmoietycomprisesaTGFI3-binding 

moiety.IncertainembodimentsthesecondmoietycomprisesanIL-i-bindingmoiety.  

Asusedhereintheterm"bindingmoiety""bindingfragment"referstoamoietyor 

fragmentthathasanabilitytospecificallybindtoatargetmoleculeorcomplex. The 

term"TGFf3-bindingmoiety"referstoamoietythathasanabilitytospecificallybind 

tooneormorefamilymembersorisoformsoftheTGFf3family(e.g.TGFf31,TGFf32, 

orTGFf33). Similarlytheterm"IlL-i-bindingmoietyreferstoamoietythathasan 

abilitytospecificallybindtooneormorefamilymembersoftheILL-ifamily(e.g., 

IL-lctIL-1f3).  

1002441 Incertainembodimentsthebi-functionalmoleculeprovidedherein 

comprisesfirstmoietythatbindstoPD-Li(i.e.aPD-Li-bindingmoiety),anda 

secondmoietythatstimulatesanti-tumorimmunity. Incertainembodimentsthe 

secondmoiety S 

equivalent thereof or a variant thereof In certain embodiments, the 

immunostimulatorypolypeptideisInterleukin(IL)-2(IL-2),IlL-i5 IIL-2i, IL-i0, 

IL-i2, IL-23, IIL-27 IIL-35, granulocyte-macrophage colony-stimulatingfactor 

(GM-CSF),solubleCD4,solubleLAG-3,orWN-uorafunctionalequivalentthereof 

[00245J Incertainembodimentsthesecondmoietycomprisesanantagonistof 

an immunoinhibitory receptor signaling. In certain embodiments, the 

immunoinhibitoryreceptorisSTRPct.  

[00246J Incertainembodimentsthebi-functionalmoleculecomprisesoneor 

moreofthesecondmoieties. Incertainembodimentstheoneormoreofthesecond 

moietiesmaybeofthesametypeforexampleeachofthemmayblockactivityofan 
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immunosuppressivecytokineoreachofthemmaystimulateanti-tumorimmunity.  

Incertainembodimentstheoneormoreofthesecondmoietiesmaybeofdifferent 

types. Incertainembodimentseachofthesecondmoietiesmayhavethesame 

sequenceormayhavedifferentinaminoacidsequences.  

I. TGJFIi-Binding Moiety 

1002471 IncertainembodimentstheTGFI3-bindingmoietycomprisesasoluble 

TGFf3Receptor(TGFf3R)oraTGFI3-bindingfragmentorvariantthereoforan 

antibodyagainstTGFf3andanantigen-bindingfragmentthereof 

1002481 The"TGFf3-bindingmoietymayalsobereferredtoas"TGFf3Trapin 

thepresentdisclosure. AccordinglyaproteintargetingbothPD-LiandTGFf3may 

alsobereferredtoasanti-PD-L1/TGFf3Trap,, S 

inthepresentdisclosure.  

1002491 IncertainembodimentstheTGFf3-bindingmoietybindstohuman 

and/ormouseTGFf3. IncertainembodimentstheTGFf3-bindingmoietyiscapable 

ofantagonizingand/orinhibitingTGFf3signalingpathway. Incertainembodiments, 

theTGFf3-bindingmoietyiscapableofantagonizingand/orinhibitingTGFf3.  

S [00250J InthepresentdisclosuretheTGFf3-bindingmoietycancompnseany 

family. IncertainembodimentstheTGFf3-bindingmoietycomprisesamoietythat 

bindstoTGFf31(e.g.humanTGFf31),TGFf32(e.g.humanTGFf32),and/orTGFf33 

(e.g.humanTGFf33),oravariantthereofthathassimilarorimprovedTGFf3binding 

affinity. IncertainembodimentstheTGFf3-bindingmoietycomprisesamoietythat 

bindstoTGFf31(e.g.humanTGFf31). IncertainembodimentstheTGFf3-binding 
S moietycompnsesamoietythatbindstoTGFf32(e.g.humanTGF~2). Incertain 

embodimentstheTGFf3-bindingmoietycomprisesamoietythatbindstoTGFf33(e.g.  

humanTGFf33). IncertainembodimentstheTGFf3-bindingmoietycomprisesa 

moietythatspecificallybindstobothTGFf31(e.g.humanTGFf31)andTGFf32(e.g.  

humanTGFf32). IncertainembodimentstheTGFf3-bindingmoietycomprisesa 

moietythatspecificallybindstobothTGFf31(e.g.humanTGFf31)andTGFf33(e.g.  
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humanTGFf33). IncertainembodimentstheTGFf3-bindingmoietycomprisesa 

moietythatspecificallybindstobothTGFf32(e.g.humanTGFf32)andTGFf33(e.g.  

humanTGFf33). IncertainembodimentstheTGFf3-bindingmoietycomprisesa 

moietythatspecificallybindstoeachofTGFf31(e.g.humanTGFf31),TGFf32(e.g.  

humanTGFf32),andTGFf33(e.g.humanTGFf33). Apersonskilledintheartwould 

appreciatethataTGFf3-bindingmoietythatbindstoonefamilymemberorisoformof 

TGFf3familymaybecapableofbindingtooneormoreotherfamilymembersor 

isoformsofTGFf3familywithsimilarorhigheraffinity.  

1002511 IncertainembodimentstheTGFf3-bindingmoietycomprisesamoiety 

thatselectivelybindstoTGFf31overTGFf32,and/oroverTGFf33.  

1002521 IncertainembodimentstheTGFf3-bindingmoietycomprisesamoiety 

thatspecificallybindstohumanTGFf31andmouseTGFf31withsimilaraffinity.  

1002531 IncertainembodimentstheTGFf3-bindingmoietyofthepresent 

disclosurecomprisesasolubleTGFf3Receptor(TGFf3R)oraTGFI3-bindingfragment 

oravariantthereof 

1002541 ExemplaryTGFf3ReceptorsincludeTGFf3RITGFf3RIIandTGFf3RIII.  

TGFf3ReceptorI(TGFf3RI),TGFf3ReceptorII(TGFf3RII),TGFf3ReceptorIII 

(TGFf3RIII),andanycombinationthereof IncertainembodimentstheTGFf3 

receptorisTGFf3RI(e.g.humanTGFf3RI). IncertainembodimentstheTGFf3 

receptorisTGF~RII(e.g.humanTGFf3RII). IncertainembodimentstheTGFf3 

receptorisTGFf3RIII(e.g.humanTGFf3RIII).  

1002551 IncertainembodimentstheTGFf3-bindingmoietycomprisesan 

extracellulardomain(ECD)ofaTGFf3receptor(e.g.ahumanTGF~receptor),ora 

TGFf3-bindingfragmentoravariantthereof IncertainembodimentstheECDofa 

TGFf3receptorcomprisesanECDofTGFf3RI(e.g.humanTGFf3RI),anECDof 

TGFf3RII(e.g.humanTGFf3RII),anECDofTGFf3RIII(e.g.humanTGFf3RIII),or 
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IncertainembodimentstheTGFf3Receptorisselectedfromthegroupconsistingof
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anycombinationthereof Incertainembodiments theECDoftheTGFf3RJJ 

compnsesanaminoacidsequenceofSEQIDNO:66,79,oranaminoacidsequence 

0 havingatleast80%(e.g.atleast850o,860o870o,88% 890o900o910o 920o93 
, , , , , 

9400,9500,9600,9700,9800 or990o)sequenceidentitythereofyetretainingbinding 

specificitytoTGFf3.IncertainembodimentstheECDoftheTGFf3RJcomprisesan 

aminoacidsequenceofSEQIDNO:77,oranaminoacidsequencehavingatleast800o 

0 (e.g.atleast85~o 860o 870o 88"o 890o 900o 910o,920o 930o 940o 950o 96 , , 

9700, 9800 or990o)sequenceidentitythereofyetretainingbindingspecificityto 

TGFf3.IncertainembodimentstheECDoftheTGFf3RJJJcomprisesanaminoacid 

sequenceofSEQlIDNO:78oranaminoacidsequencehavingatleast800o(e.g.at 

least850o,8 6 0 o,8 7 0 o,8 8 0 o,8 9 0 o,9 0 0 o,9 1 0 o,9 2 0o9 3 0 o,9 4 0 o9 5 0 o,9 6 0 o,9 7 0 o,980o, 

or990o)sequenceidentitythereofyetretainingbindingspecificitytoTGFf3.  

1002561 IncertainembodimentstheTGFI3-bindingmoietycomprisesan 

antibody against TGF~and an antigen-binding fragmentthereof Exemplary 

anti-TGFf3antibodiesincludefresolimumabandmetelimumab aswellasthe 

anti-TGFf3antibodiesorantigen-bindingfragmentsthereofdescribedinforexample, 

US7494651B2,US8383780B2,US8O12482B2,WO2O17141208A1,eachofwhichis 

1002571 In certain embodiments, the TGFf3-bindingmoiety comprises a 

combinationofoneormoreECDsofoneormoreTGFf3receptorsand/oroneormore 

anti-TGFgantibodiesorantigen-bindingfragmentsthereof 

1002581 TheoneormoreECDsmaybethesameordifferent. Forexample, 

theTGFf3-bindingmoietymaycompriseidenticalrepeatsofanECDofaTGFf3 

receptororalternativelymaycompriseacombinationofdifferentECDsequencesof 
thesameTGFf3receptororalternativelymay S 

compnseacombinationofdifferent 

ECDsfromdifferentTGFf3receptors. Similarlytheoneormoreanti-TGFf3 

antibodiesmaybethesameofdifferent.  
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1002591 In certain embodiments, the TGFf3-binding moiety comprises a 

combination(orfusion)ofECDsselectedfromthegroupconsistingofECDof 

TGFf3RJ(e.g.humanTGFf3RJ),ECDofTGF~RJJ(e.g.humanTGF~RJJ),ECDof 

TGFf3RJJJ(e.g.humanTGFf3RJJJ),oranycombinationthereof 

1002601 In certain embodiments, the TGFf3-binding moiety comprises a 

combination(orfusion)ofoneormoreanti-TGFf3antibodiesorantigen-binding 

fragmentsthereof 

1002611 In certain embodiments, the TGFf3-binding moiety comprises a 

combination(orfusion)ofECDsselectedfromthegroupconsistingofECDof 

TGFf3M(e.g.humanTGFf3RI),ECDofTGFf3RII(e.g.humanTGFf3RII),ECDof 

TGFf3RIII (e.g. human TGFf3RIII), one or more anti-TGF~ antibodies or 

antigen-bindingfragmentsthereoforanycombinationthereof 

ii. IL-i-Binding Moiety 

1002621 IncertainembodimentsthesecondmoietycomprisesanIL-i-binding 

moiety. IncertainembodimentstheILL-iisIL-lotorIL-if3.Incertainembodiments 

theW-1f3ishumanIIL-1f3.  

IL-litorIIL-1f3. IncertainembodimentstheIlL-i-bindingmoietycomprisesa 

moietythatselectivelybindstoIIL-1f3overZEL-ictorselectivelybindstoIL-iaover 

IL-1f3.  

1002641 IncertainembodimentstheIlL-i-bindingmoietycomprisesasoluble 

IL-iRanIlL-i-bindingfragmentorvariantofanJIL-iRoranantibodyagainstIL-i 

oranantigen-bindingfragmentthereof 

1002651 AsolubleIL-iRcancompriseadomainorfragmentorvariantofthe 

IL-iRforexampletheextracellulardomain(ECD)oftheIL-iR. Alternatively 

solubleIL-iRcanalsocompriseIL-1sRIorIlL-1sRIIwhichareisoformsthatare 

naturallysolubleandcapableofbindingtoIL-i.  
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1002631 IncertainembodimentstheILL-i-bindingmoietyspecificallybindsto
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1002661 Askilledpersonwouldunderstandthatitcouldbesufficienttofora 

shortenedfragmentofIL-1RorECDofIL-1RorIL-1sRIorIL-1sRJJtobindto 

ll~~-1(e.g.W-lctorIIL-1f3),aslongassuchafragmentcontainstheIL-ibinding 

domain. ThereforetheIL-i-bindingmoietyprovidedhereincanalsocomprisean 

ILL-i-bindingfragmentofanyofIL-iRECDofIL-iRIL-isRIandIL-isRil.In 

certainembodimentstheIL-i-bindingmoietycomprisesanaminoacidsequenceof 

SEQTEDNOs:73,74,or75,oranTEL-ibindingfragmentorvariantthereofIncertain 

embodimentstheIL-i-bindingmoietycomprisesanaminoacidsequencehavingat 

least800osequenceidentitytoanyofSEQIDNOs:73,74,and75,oranIL-ibinding 

fragmentorvariantthereof 

1002671 IncertainembodimentstheILL-i-bindingmoietycomprisesanantibody 

againstIlL-1oranantigen-bindingfragmentthereof AntibodiesagainstIL-1orits 

antigen-bindingfragmentmayalsobeused, aslongas suchantibodiesor 

antigen-bindingfragmentcaninterferewiththebindingofIL-1(e.g., IL-1aorIlL-1f3) 

toIL-iR.  

1002681 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprisesaheavychainvariableregionand/oralightvariable 

lutikizumabLY2189102andbermekimaborfromananti-IL-if3antibodyselected 

fromthegroupconsistingofSSGJ-613,CDP484,canakinumabandgevokizumab.  

1002691 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingaHCDRi 

comprisingasequenceofSEQTEDNO:i04orSEQIDNO:ii2,aHCDR2 

comprisingasequenceofSEQEDNO:i05orSEQIDNO:ii3,andaHCDR3 

comprisingasequenceofSEQIDNO:i06orSEQlIDNO:ii4and/oralightchain 

variableregioncomprisingaLCDRicomprisingasequenceofSEQlIDNO:i07or 

SEQTEDNO:ii5,aLCDR2comprisingasequenceofSEQIDNO:iOSorSEQID 
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regionfromananti-IL-luantibodyselectedfromthegroupconsistingofXB2001,
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NO:116,andaLCDR3comprisingasequenceofSEQIDNO:109orSEQIDNO: 

117.  

1002701 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingaHCDR1 

comprisingasequenceofSEQlIDNO:104,aHCDR2comprisingasequenceofSEQ 

TEDNO:105,andaHCDR3comprisingasequenceofSEQIDNO:106,and/oralight 

chainvariableregioncomprisingaLCDR1comprisingasequenceofSEQIDNO: 

107,aLCDR2comprisingasequenceofSEQlIDNO:108,andaLCDR3comprising 

asequenceofSEQlIDNO:109.  

1002711 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingaHCDR1 

comprisingasequenceofSEQlIDNO:112,aHCDR2comprisingasequenceofSEQ 

lIDNO:113,andaHCDR3comprisingasequenceofSEQEDNO:114,and/oralight 

chainvariableregioncomprisingaLCDR1comprisingasequenceofSEQIDNO: 

115,aLCDR2comprisingasequenceofSEQIDNO:116,andaLCDR3comprising 

asequenceofSEQlIDNO:117.  

1002721 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

selectedfromthegroupconsistingofSEQIDNO:102,SEQIDNO:110,anda 

homologoussequencethereofhavingatleast80~osequenceidentitythereofand/ora 

lightchainvariableregioncomprisingasequenceselectedfromthegroupconsisting 

ofSEQlIDNO:103,SEQIDNO:111,andahomologoussequencethereofhavingat 

least800osequenceidentitythereof 

1002731 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingasequence 

selectedfromthegroupconsistingofSEQTEDNO:102,andahomologoussequence 

thereofhavingatleast800osequenceidentitythereofand/oralightchainvariable 
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regioncomprisingasequenceselectedfromthegroupconsistingofSEQIDNO:103, 

andahomologoussequencethereofhavingatleast800osequenceidentitythereof 

1002741 IncertainembodimentstheantibodyagainstIL-ioranantigen-binding 

fragmentthereofcomprises:aheavychainvariableregioncomprisingasequence 

selectedfromthegroupconsistingofSEQlIDNO:110,andahomologoussequence 

thereofhavingatleast80~osequenceidentitythereofand/oralightchainvariable 

regioncomprisingasequenceselectedfromthegroupconsistingofSEQIDNO:111, 

andahomologoussequencethereofhavingatleast80~osequenceidentitythereof 

[00275J In certain embodiments the ILL-i-binding moiety comprises a 

combinationofoneormoremoietiesselectedfromthegroupconsistingofIL-iR, 

ECDofIL-1RIlL-1sRIIlL-1sRJJantibodyagainstIL-1, anyIL-1-bindingfragments 

thereofandanycombinationthereof Suchoneormoremoietiescanbelinkedby 

directbondorcanbelinkedbyasuitablelinker.  

S 

1002761 IncertainembodimentstheIL-iR-bindingmoietycompnsesIL-iRaor 

anIL-iR-bindingfragmentorvariantthereof IL-iRaisanantagonistofIL-iRand 

cancompetewithIL-laorIIIL-1f3forbindingtoZEL-iR. Similarlyaskilledperson 

usefulinbindingtoIL-iRand/orcompetewithILL-laorJIL-ifi Incertain 

embodimentstheIL-iR-bindingmoietycomprisesatruncatedformofTEL-iRa. In 

certainembodimentstheIL-iR-bindingmoietycomprisesanaminoacidsequenceof 

SEQlIDNO:67,oranyIL-ibindingfragmentorvariantthereof Incertain 

embodimentstheIL-iR-bindingmoietycomprisesanaminoacidsequencehavingat 

least800osequenceidentitytoSEQTEDNO:67oranyTEL-ibindingfragmentor 

vanantthereof Askilledpersonwouldunderstandthatavariantofawild-type 

ILL-iRacouldalsobeusefulinthepresentdisclosureaslongassuchavariantis 

capableofcompetewithIL-luorIL-1f3forbindingwithIL-iR.  
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1002771 IncertainembodimentstheIL-iR-bindingmoietycomprisesan 

antibodyagainstIL-iRoranantigen-bindingfragmentthereof Antibodiesagainst 

IL-iRoritsantigen-bindingfragmentmayalsobeusedaslongassuchantibodiesor 

antigen-bindingfragmentcancompetewithIL-laorIIL-1f3forbindingwithIL-iR.  

1002781 In certainembodiments, theIL-iR-bindingmoietycomprises a 

combinationofoneormoremoietiesselectedfromthegroupconsistingofIlL-iRaan 

antibodyagainstIL-iR anyIL-iR-bindingfragmentorvariantthereofandany 

combinationthereof Suchoneormoremoietiescanbelinkedbydirectbondorcan 

belinkedbyasuitablelinker.  

1002791 In certain embodiments, the antibody against IL-iR or an 

antigen-bindingfragmentthereofcomprisesaheavychainvariableregionand/ora 

lightvariableregionfromanantibodyselectedfromthegroupconsistingof 

spesolimab, astegolimab imsidolimab, AMO 108, melrilimab, nidanilimab, 

MEDI8968,REGN649OHB0034andCSCO12.  

*0 Immunostimulatory polypeptide 

immunostimulatorypolypeptideorafunctionalequivalentthereoforavariantthereof 

IncertainembodimentstheimmunostimulatorypolypeptideissolubleCD4,soluble 

LAG-3,orafunctionalequivalentthereof 

1002811 IncertainembodimentsthesolubleLAG-3comprisesanextracellular 

domain(ECD)oftheLAG-3oraMHCclassII(MHCII)-bindingfragmentorvariant 

thereof 

1002821 LAG-3(Uniprotnumber: 1790)belongstoimmunoglobulin(Ig) 

superfamilywhichisatypeItransmembraneproteincomprising503aminoacid.  

Lag-3comprisesanintracellulardomain(lCD),atransmembranedomain(TMD),and 

anextracellulardomain(ECD).TheECDcomprisesfourIg-likedomainsi.e.,Dlto 
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D4whereinDlcomprises9a-chains:ABC, C' BFandGchains.  

BetweentheCandC'chainsthereisanadditionalsequencehavingabout30amino 

acidsthatformsan"extraloop. Such"extraloop hasbeenreportedtobeinvolved 

intheinteractionbetweenLAG-3andMHCJJ.Incertainembodimentsthesoluble 

LAG-3comprisestheaminoacidsequenceoftheextralooptheD1domainD1plus 
vanantthereof Incertain 

D2domainsoranyMHCIl-bindingfragmentor e 

S 

embodimentsthesolubleLAG-3compnsestheaminoacidsequenceofSEQTEDNO: 

99,SEQlIDNO:100,SEQEDNO:101,oranyMHCIl-bindingfragmentorvariant 

thereof 

[00283J LAG-3isexpressedonactivatedTcellsnaturalkillercellsBcellsand 

plasmacytoiddendriticcells.ItsprincipalligandisIVIIHCclassIItowhichitbinds 

withhigheraffinitythanCD4.Aconnectingpeptide(CP)existsbetweenD4andthe 

TMDofLAG-3wherecleavageoccursinpresenceofmetalloproteinaseADAM10 

and/orADAMi7toproducecleavedsolubleLAG-3. Seee.g.,Huardetal.,ProcNatl 

AcadSciUSA1997;94:5744- 9. Workmanetal.,JImmunol2002469:5392

5.doi:10.4049/jimmunol.169.l0.5392 andLawrenceetal JImmunotherCancer.  

2015, 3(Suppl2)P216,whichhavehereinincorporatedbyreference.  

solubleformofLAG-3. SolubleLAG-3activatesantigen-presentingcells(APCs) 

throughMHCJJsignalingleadingtoincreasedantigen-specificT-cellresponsesin 

vivo.ForexamplesolubleLAG-3activatesdendriticcells(DC)andhasbeen 

reportedtobeinvolvedintheproinflammatoryactivityofcytokine-activated(suchas 

TNF-ctand/orJL-12-activated)bystanderTcellsanditmaydirectlyactivateDC.See, 

e.g.,TriebelTrendsImmunol.2003,24:619-622,whichishereinincorporatedby 

reference.  

1002851 IncertainembodimentsthesolubleLAG-3comprisesEftilagimod 

alpha(1MP321)oraMHCIl-bindingfragmentorvariantthereof 1MP321isa 

soluble S recombinantformofLAG-3.1M1P321inducessustainedimmune 

5,7 

1002841 LAG-3alsoencodesanalternativesplicevariantthatistranslatedtoa
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responsesbystimulatingdendriticcellsthroughMHCJJmolecules.Combinatory 

therapyofMP321andananti-PD-iantibodyorananti-PD-Liantibodyhasbeen 

showntosynergisticallyactivateTcells(inparticularCDS+Tcells).Seee.g.,Luc 

etal.,FutureOncolActionsSearchinPubMedSearchinNLMCatalogAddtoSearch.  

20i9Jun;iS(i7):i963-i973.doi:iO.22i7/fon-20i8-0807.Epub20i9Apri2. Julio 

etal.,JournalofClinicalOncologyVolume37,Issuei5andU5i08747i3Bwhich 

ishereinincorporatedbyreference.  

iv. Antagonist ofan Immunoinhibitory Receptor Signaling 

1002861 Incertainembodimentsthesecondmoietycomprisesanantagonistof 

an immunoinhibitory receptor signaling. In certain embodiments, the 

immunoinhibitoryreceptorisSTRPct.  

1002871 Asusedherein theterm"SIRiPct" interchangeablywiththeterm 
e "Signal-regulatoryproteinalpha"referstoaninhibitoryreceptorexpressedpnmarily 

onmyeloidcellsanddendriticcells.SIRPabelongstotheSTRIPsfamilythatalso 

includesseveralothertransmembraneglycoproteinsincludingSIIIRPf3andSIRPy.  

EachmemberoftheSIRPsfamilycontains3similarextracellularIg-likedomains 

withdistincttransmembraneandcytoplasmicdomains.  

suppressphagocytosisandblockingtheCD47mediatedengagementofSliRPocona 

" 

phagocytecancauseremovaloflivecellsbearingeatmesignals.CD47isabroadly 
expressedtransmembraneglycoproteinwithanextracellularN-terminalIgVdomain 

fivetransmembranedomainsandashortC-terminalintracellulartail.CD47functions 

asacellularligandforSlRPct.TumorcellsfrequentlyoverexpressCD47toevade 

macrophage-mediateddestruction.TheinteractionofCD47andSIRLPahasbeen 

showntobeinvolvedintheregulationofmacrophage-mediatedphagocytosis 

Immunol 

(Takenakaetal.,Nature 6, 8(12):i3i3-i323,2007).  

1002891 Incertainembodimentsthesecondmoietyblocksinteractionbetween 

CD47andSTRPct.Inadiverserangeofpreclinicalmodelstherapiesthatblockthe 
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1002881 SJR~PucanbindtoCD47whichdeliversa"don'teatme signalto
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interactionofCD47andSTRPtstimulatephagocytosisofcancercellsinvitroand 

anti-tumorimmuneresponsesinvivo.  

1002901 ThesecondmoietycancompriseaCD47bindingdomainora 

SIRPctbinding domain.Incertainembodimentstheimmunoinhibitoryreceptoris 

signal-regulatoryproteinalpha(SIIRPct). Incertainembodimentsthesecondmoiety 

blocksinteractionbetweenCD47andSJRPct.Incertainembodimentsthesecond 

moietycomprisesaCD47bindingdomainoraSTRPctbindingdomain.Incertain 

embodimentstheCD47bindingdomaincomprisesasolubleSTRPctoraCD47 
S 

bindingfragmentthereof',orananti-CD47antibodyoranantigen-bindingfragment 

thereof 

1002911 IncertainembodimentsthesolubleSIRPetcomprisesanextracellular 

domain(ECD)oftheSIIRPctoraCD47-bindingfragmentoravariantthereofIn 

certainembodimentsthesolubleSIRP comprisesanaminoacidsequenceof 

SEQIDNO:84oranaminoacidsequencehavingatleast800~(e.g.atleast850o 

860o,870o 880o,890o 900o,910o 920o,930o 940~ 950~ 960o,970~ 980oor990o) 

sequenceidentitythereofyetretainingbindingspecificitytoCD47.Optionallythe 

solubleSTRP isanengineeredhigh-affinitySIIRP variantwhichpotently 

itsown.IncertainembodimentstheSTRP variantcomprisesoneormoremutations 

selectedfromthegroupconsistingofL4VL41,V61V6LA21VV271,V27L,13iT, 

1315,13iFE47VE47LK53RE54QH56PH56RV631,S66TS66GK68R, 

V921,F94LF94VandF1O3VrelativetoSEQIDNO:98. Incertainembodiments, 

theSIIRPctvariantcomprisesacombinationofmutationsselectedfromthegroup 

F103V~ 
consistingof1)V27IK53RS66TK68R, , 2)L4VV27LE47VK53R, 
E54QS66GK68RV92L3)L4VV6IA21VV27I,13iTE47LK53RH56P, 

S66TK68RF94L~4)V6IV27I,1315,E47VK53RE54QH56PS66GV92I, 

F94L~5)L4IA21VV27II31FE47VKS3RES4QHS6RS66GF94VF103V~6 

L4VV611,V27I,13iFE47VK53RH56RS66GK68RV92IF94L~7)L4VV6L, 

I31FE47VK53RH56PS66GV9211,F103V,8)V6IV27I,13iFE47LK53R, 
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antagonizedCD47oncancercellsbutdoesnotinducemacrophagephagocytosison
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ES4QHS6PS66T9)L4VV61,V271,13iFE47VKS3RES4QHS6PV63, S66T 

K68RV92110)V61,V271,13iTE47VKS3RES4QHS6PS66GK6SRV921, 

F103Vand11)V61,V271,131FE47VK53RE54QH56PS66TV921.Seee.g., 

KippWeiskopfetal.Science341,88(2013),whichishereinincorporatedby 

reference.  

1002921 IncertainembodimentstheSJRPct bindingdomaincomprisesa 

solubleCD47oraSIIRPctbindingfragmentthereoforananti-SJIRPctantibodyoran 

antigen-bindingfragmentthereof Incertainembodiments, the solubleCD47 

comprisesanextracellulardomain(ECD)oftheCD47oraSWPc*~bindingfragment 

thereofananti-STRPctantibodyoranantigen-bindingfragmentthereof 

1002931 IncertainembodimentstheCD47-bindingdomaincomprisesan 

anti-CD47antibodyandanantigen-bindingfragmentthereofExemplaryanti-CD47 

antibodiesincludewithoutlimitationhumanized5F9antibodyB6H12antibodyand 

ZF1 antibody. See, Luetal. OncoTargetsandTherapy, Volume 13 DOJ 

PittPS://doi1org/10 ~2 whichishereinincorporatedbyreference..In 

certainembodimentstheSWPci~bindingdomaincomprisesananti-SIERPctantibody 

oranantigen-bindingfragmentthereofExemplaryanti-SlRPctantibodiesinclude, 

W02019175218A1 andW02018107058A1,whicharehereinincorporatedby 

reference.  

1002941 In certain embodiments, theCD47-binding domaincomprises a 

combinationofoneormoreECDsofoneormoreSJZRPctSIIRPf3orSIIRPyand/or 

oneormoreanti-CD47antibodiesorantigen-bindingfragmentsthereof 

1002951 TheoneormoreECDsmaybethesameordifferent. Forexample, 

theCD47-bindingdomainmaycompriseidenticalrepeatsofanECDofaSJZRPct 

STRP~orSll(PyoralternativelymaycompriseacombinationofdifferentECD 

S 

sequencesofthesameSIRPct STRPj3orSIERPyoralternativelymaycompnsea 
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without limitation BI765064 and ALOO8. See, e.g., W02019073080A1,
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combinationofdifferentECDsfromdifferentSJRPcSTRPf3orSIIRPy. Similarly, 

theoneormore e antibodiesmaybethesameofdifferent.  

1002961 IncertainembodimentstheCD47-bindingdomaincomprisesa 

combination(orfusion)ofECDsselectedfromthegroupconsistingofECDof 

STRPctECDofSTRPI3,ECDofSIRPyoranycombinationthereof 

1002971 IncertainembodimentstheCD47-bindingdomaincomprisesa 

combination(orfusion)ofoneormoreanti-CD47antibodiesorantigen-binding 

fragmentsthereof 

1002981 IncertainembodimentstheCD47-bindingdomaincomprisesa 

combination(orfusion)ofECDsselectedfromthegroupconsistingofECDof 

STRPctECDofSIIRPI3,ECDofSIRPy oneormoreanti-CD47antibodiesor 

antigen-bindingfragmentsthereoforanycombinationthereof 

V. PD-Li-Binding Moiety 

1002991 Incertainembodimentsthebi-functionalmoleculeprovidedherein 

comprisesafirstmoietywhichisaPD-Li-bindingmoiety.  

1003001 IncertainembodimentsthePD-Li-bindingmoietyofthepresent 

embodimentsthePD-Li-bindingmoietyofthepresentdisclosurebindstohuman 

PD-Li. IncertainembodimentsthePD-Li-bindingmoietyofthepresentdisclosure 

bindstocynomolgusPD-Li.  

[00301J IncertainembodimentsthePD-Li-bindingmoietyofthepresent 

disclosurecomprisesananti-PD-Liantibodymoiety.Incertainembodiments, 

exemplaryanti-PD-LiantibodiesaredisclosedinSectionAnti-PD-LiAntibodiesand 

SectionillustrativeAnti-PD-LiAntibodiesofthepresentdisclosure.  

S 

1003021 Incertainembodimentstheanti-PD-Liantibodymoietycomprisesone 

ormoreCDRs. Incertainembodimentstheanti-PD-Liantibodymoietycomprises 
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disclosurebindstoPD-Li(e.g.humanPD-LiorcynomolgusPD-Li). Incertain
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oneormoreCDRsdescribedinSectionIllustrativeAnti-PD-LiAntibodiesofthe 

presentdisclosure. Incertainembodimentstheanti-PD-Li antibodymoiety 

comprisesaheavychainvariableregion(VH)andalightchainvariableregion(VL).  

Incertainembodimentstheanti-PD-LiantibodymoietycomprisesaWIanda'/Lof 

ananti-PD-LiantibodyasdisclosedinSectionIllustrativeAnti-PD-LiAntibodiesof 

thepresentdisclosure.  

1003031 Incertainembodimentstheanti-PD-Li antibodymoietyfurther 

comprisesaheavychainconstantdomainappendedtoacarboxylterminusofthe 

heavychainvariableregion. Incertainembodimentstheheavychainconstant 

regionisderivedfromthegroupconsistingofIgAIgOand1gM. Incertain 

embodimentstheheavychainconstantregionisderivedfromhumanIgGiIgG2, 

IgG3,IgG4,IgAlIgA2or1gM.Incertainembodimentstheanti-PD-Liantibody 

moietyfurthercomprisesalightchainconstantdomainappendedtoacarboxyl 

terminusofthelightchainvariableregion. Incertainembodimentsthelightchain 

constantregionisderivedfromKappalightchainorLamdalightchain.Incertain 

embodimentstheheavychainconstantregioncomprisesanaminoacidsequenceof 

SEQlIDNO:80or81. Incertainembodimentsthelightchainconstantregion 

vi. Linkage Between the First moiety and the Second Moiety 

1003041 Inthepresentdisclosurethesecondmoietycanbelinkedtoany 

portionofthefirstmoiety. Forexamplethesecondmoietysuchasthe 

TGFf3-bindingmoietyortheIL-i-bindingmoietycanbelinkedtoanysuitable 

portionofthefirstmoietysuchasthePD-Li-bindingmoiety(e.g.theanti-PD-Li 

antibodymoiety).  

[00305J IncertainembodimentsthePD-Li-bindingmoietycomprisesoneor 

morepolypeptidechainssuchasantibodyheavychainandlightchain.  

1003061 Incertainembodimentsthebi-functionalmoleculecomprisesoneor 

moreofthesecondmoieties.Incertainembodimentsatleastoneofthesecond 
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moietiesislinkedtoanaminoterminus(Nterminus)oracarboxyl(Cterminus)ofa 

polypeptidechainofthefirstmoiety. Incertainembodimentstheatleastoneofthe 

secondmoietiesislinkedtoanNterminusoraCterminusofaheavychainofthe 

firstmoietyorlinkedtoanNterminusoraCterminusofalightchainofthefirst 

S moiety.  

[00307J Incertainembodimentstheatleastoneofthesecondmoietiesislinked 

toaCterminusofaheavychainconstantregionofthefirstmoiety. Incertain 

embodimentseachofthesecondmoietiesislinkedrespectivelytotheCterminusof 

eachheavychainconstantregionofthefirstmoiety.  

S 

1003081 Incertainembodimentsthebi-functionalmoleculecompnsesatleast 

twoofthesecondmoietieseachofwhichislinkedrespectivelytotheCterminusof 

eachheavychainofthefirstmoietyoreachofwhichislinkedrespectivelytotheC 

terminusofeachlightchainofthefirstmoiety.Incertainembodimentsthe 

bi-functionalmoleculecomprisesatleasttwoofthesecondmoietieseachofwhichis 

linkedrespectivelytotheNterminusofeachheavychainofthefirstmoietyoreach 

ofwhichislinkedrespectivelytotheNterminusofeachlightchainofthefirst 
S 

1003091 Incertainembodimentsthebi-functionalmoleculecomprisesmore 

thanoneofthesecondmoietiesthatarelinkedrespectivelyto:anNterminusofa 

heavychainofthefirstmoietyaCterminusofaheavychainofthefirstmoietyanN 

terminusofalightchainofthefirstmoietyaCterminusofalightchainofthefirst 

moietyoranycombinationthereof Forexamplethebi-functionalmoleculecan 

compriseatleasttwoofthesecondmoietiesoneofwhichislinkedtoCterminusofa 

heavychainofthefirstmoietyandtheotherislinkedtoCterminusofalightchainof 

thefirstmoiety. Forexamplethebi-functionalmoleculecancompriseatleasttwo 

ofthesecondmoietiesoneofwhichislinkedtoNterminusofaheavychainofthe 

firstmoietyandtheotherislinkedtoNterminusofalightchainofthefirstmoiety.  
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1003101 IncertainembodimentstheoneormoreTGFf3-bindingmoietytheone 

ormoreILL-i-bindingmoietytheoneormoreimmunostimulatorypolypeptide(e.g., 

solubleLAG3orsolubleCD4)ortheoneormoreCD47-bindingmoietyislinkedto 

theanti-PD-Liantibodymoietyatoneormorepositionsselectedfromthegroup 

consistingof1)Nterminusoftheheavychainvariableregion,2)Nterminusofthe 

lightchainvariableregion,3)Cterminusoftheheavychainvariable ,4)C 
regions 

terminusofthelightchainvariableregion;5)Cterminusoftheheavychainconstant 

region;6)Cterminusofthelightchainconstantregionand7)anycombination 

thereofoftheanti-PD-L1antibodymoiety.  

[00311J In certain embodiments the bi-functional molecule comprises 

homodimericheavychains.Incertainembodimentsthebi-functionalmolecule 

comprisesheterodimericheavychains.Theheavychainsareheterodimericwith 

respecttopresenceorpositionofthesecondmoiety.Incertainembodimentsthe 

heterodimericheavychainscompriseoneheavychainhavingthesecondmoietybut 

theotherheavychainhavingnot.  

*0 

vii. Linker 

1003121 Thesecondmoietycanbelinkedtothefirstmoietydirectlyorviaa 

1003131 Incertainembodimentsthebi-functionalmoleculefurthercomprisesa 

linkerconnectingthefirstmoietyandthesecondmoiety.Theterm"linkerasused 

hereincanbeanysuitablebifunctionalmoietycapableofreactingwithatleasttwo 

entitiestobelinkedtherebybondingtheentitiestoformonemoleculeormaintaining 

associationoftheentitiesinsufficientlycloseproximity. Thelinkercanbe 

integratedintheresultinglinkedmoleculeorstructurewithorwithoutitsreacted 

functionalgroups.  

1003141 Incertainembodimentsthelinkerisselectedfromthegroupconsisting 

ofacleavablelinkeranon-cleavablelinkerapeptidelinkeraflexiblelinkerarigid 

linkerahelicallinkerandanon-helicallinker.  
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1003151 Incertainembodimentsthelinkercomprisesapeptidelinker. The 

peptidelinkercanbemadeupofaminoacidresidueslinkedtogetherbypeptide 

bonds. Incertainembodimentsthepeptidelinkercanfurthercompriseoneormore 

non-naturalaminoacids.Incertainembodimentsthepeptidelinkercomprisesan 

aminoacidsequencehavingatleast1,2,3,4,5,8,10,15,20,30,50ormoreamino 

acidresiduesjoinedbypeptidebondsandcapableoflinkingtwoormore 

polypeptides. Apeptidelinkermayormaynothaveasecondarystructure.  

1003161 Anysuitablepeptidelinkerscanbeused. Manypeptidelinker 

sequencesareknownintheartseeforexampleHolligeretat, Proc.Nab!.AcadSd.  

USA90:6444-6448(1993);Poljaket 6, 

al Structure2:1121-1123(1994). Incertain 
embodimentsthepeptidelinkermaycompriseorconsistofaminoacidresidues 

selectedfromtheaminoacidsglycineserinealaninemethionineasparagineand 

glutamine. Insomeembodimentsthepeptidelinkercanbemadeupofamajorityof 

aminoacidsthatarestericallyunhinderedsuchasglycineandalanine.Insome 

embodimentslinkersarepolyglycinespolyalaninescombinationsofglycineand 

alanine(suchaspoly(Gly-Ala)),orcombinationsofglycineandserine(suchas 

poly(Gly-Ser)).  

((G)nS)mwhereinmandnareindependentlyanintegerselectedfrom0to30,1to 

29,2to28,3to27,4to26,5to25,6to24,7to23, 8to22,9to21,lOto2Olito 

19,12to18,13to17,14to16or5.Incertainembodimentsmis4andnis4.  

1003181 Incertainembodimentsthelinkercomprisesanaminoacidsequenceof 

SEQTEDNO:68. Incertainembodimentsthelinkercomprisesanaminoacid 

sequencehavingatleast80~oatleast850oatleast900oatleast910oatleast920oat 

least930~atleast940oatleast950oatleast960oatleast970oatleast980oatleast 

9900sequenceidentitytoSEQlIDNO:68.  

viii. Anti-PD-LiAntibodiesandAntigen-BindingFragmentsThereof 
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1003191 IncertainembodimentsthePD-Li-bindingmoietyofthebi-functional 

moleculesprovidedhereincomprisesamoietycomprisingananti-PD-Liantibodyor 

antigen-bindingfragmentsthereof In certain embodiments theanti-PD-Li 

antibodyandantigen-bindingfragmentsthereofarecapableofspecificallybindingto 

PD-Li.  

[00320J In certain embodiments, the anti-PD-Li antibodies and the 

antigen-bindingfragmentsthereofprovidedhereinspecificallybindtohumanPD-Li 

atanKDvalueofnomorethan0.8nMnomorethan0.7nMnomorethan0.6nM, 

nomorethan0.5nMornomorethan0.4nMasmeasuredbyBiacoreassay.  

Biacoreassayisbasedonsurfaceplasmonresonancetechnologyseeforexample, 

MurphyM.etal.,CurrentprotocolsinproteinscienceChapteri9,uniti9.14,2006.  

IncertainembodimentstheKDvalueismeasuredbythemethodsasdescribedin 

Example6ofthepresentdisclosure.  

1003211 Bindingoftheantibodiesortheantigen-bindingfragmentsthereof 

providedhereintohumanPD-Licanalsoberepresentedby"halfmaximaleffective 

concentration"(BC 5 0 )valuewhichreferstotheconcentrationofanantibodywhere 

5000 ofitsmaximalbindingisobserved. TheBC5 0 valuecanbemeasuredby 

enzyme-linkedimmunosorbentassay(ELISA),FluorescenceActivatedCellSorting 

(FACS)assayandotherbindingassay. Incertainembodimentstheantibodiesand 

antigen-bindingfragmentsthereofprovidedhereinspecificallybindtoPD-Liatan 

BC5 0 (i.e.5000bindingconcentration)ofnomorethan0,3nMnomorethan0.2nM, 

nomorethan0.1nMornomorethan0.09nMasmeasuredbyELISA. Incertain 

embodimentstheantibodiesandantigen-bindingfragmentsthereofprovidedherein 

specificallybindtoPD-LiatanBC 5 0 (i.e.500obindingconcentration)ofnomore 

than1.4nMnomorethani.3nMnomorethani,2nMnomorethanLinMno 

morethani.0nMnomorethan0.3nMnomorethan0.25nMornomorethan0.21 

nMasmeasuredbyFACSassay.  
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1003221 Insomeembodimentstheanti-PD-Liantibodyoranantigen-binding 

fragmentthereofprovidedhereinspecificallybindstoPD-L1. Insomeembodiments 

theanti-PD-Liantibodyoranantigen-bindingfragmentthereofprovidedhereindoes 

notbindtoothermembersofB7family.  

1003231 Incertainembodimentstheanti-PD-Liantibodiesandantigen-binding 

fragmentsthereofprovidedhereinarecapableofblockingtheinteractionbetweenthe 

PD-Liwithitsbindingpartner(e.g.,PD-iandB7-i)havingan1C50ofnomorethan 

2.2,2.i,2.0,i.9,i.8ori.2ug/mlasmeasuredbyELISA.  

[00324J Incertainembodimentstheanti-PD-Liantibodiesandantigen-binding 

fragmentsthereofprovidedhereinarecapableofblockingtheinteractionbetweenthe 

PD-Liwithitsbindingpartner(e.g.,PD-i,)havinganECSOofnomorethani.3,i.2, 

i.iio,0.9,or0.8nMasmeasuredbycell-basedassay.  

ix. Illustrative Anti-PD-Li Antibodies and Antigen-Binding 
FragmentsThereof 

[00325J Incertainembodimentstheanti-PD-Liantibodies(i.e anantibody 

againstPD-Li)andantigen-bindingfragmentsthereofofthepresentdisclosure 

compnseoneormore(e.g.i,2,3,4,5,or6)CDRscomprisingthesequences 

DINPNNX1 X2 TX3 YNHKFKG(SEQIDNO:i9),WGDGPFAY(SEQIDNO:3), 

KASQNVX4 X5X6 VA (SEQ flJ NO: 20), SX7 SX8 RYT (SEQ ID NO: 2i), 

QQYSNYPT(SEQlIDNO:6),whereinX 1 isGorAX2 isGorDorQorEorLX 3 

isSorMorQorLorVX 4 isGorPorKX5 isAorGX6 isAorIX7 isAorNor 

RorVX8 isNorHorVorD.  

1003261 Incertainembodimentstheheavychainvariableregioncomprises: 

a) aHCDRicomprisesasequenceofSEQIDNO:i, 

b) aHCDR2comprisesasequenceselectedfromgroupconsistingofSEQID 

NO:2,SEQK)NO:i3,SEQIDNO:i4,SEQIDNO:i5,SEQIDNO:i7,andSEQ 

IDNO:Band 
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c) aHCDR3comprisesasequenceofSEQIDNO:3, 

and/or 

alightchainvariableregioncomprising: 

d) aLCDR1comprisesasequenceselectedfromthegroupconsistingofSEQ 

flJNO:4,SEQDNO:7,SEQDNO:8andSEQDNO:9, 

e) aLCDR2comprisesasequenceselectedfromthegroupconsistingofSEQ 

nJNO:5,SEQlIDNO:10,SEQIDNO:11andSEQIDNO:12,and 
f) aLCDR3comprisesasequenceofSEQEDNO:6.  

1003271 Incertainembodimentstheheavychainvariableregionisselected 

fromthegroupconsistingof 

g) aheavychainvariableregioncomprisingaHCDR1comprisingthesequence 

ofSEQlIDNO:1,aHCDR2comprisingthesequenceofSEQlIDNO:2,and 

aHCDR3comprisingthesequenceofSEQIDNO:3 

h) aheavychainvariableregioncomprisingaHCDR1comprisingthesequence 

ofSEQIDNO:1,aHCDR2comprisingthesequenceofSEQlIDNO:13, 

andaHCDR3comprisingthesequenceofSEQIDNO:3.  

i) aheavychainvariableregioncomprisingaHCDR1comprisingthesequence 

ofSEQIDNO:1,aHCDR2comprisingthesequenceofSEQTEDNO:14, 

B aheavychainvariableregioncomprisingaHCDR1comprisingthesequence 

ofSEQIDNO:1,aHCDR2comprisingthesequenceofSEQlIDNO:15, 

andaHCDR3comprisingthesequenceofSEQIDNO:3and 

k) aheavychainvariableregioncomprisingaHCDR1comprisingthesequence 

ofSEQIDNO:1,aHCDR2comprisingthesequenceofSEQIDNO:17, 

andaHCDR3comprisingthesequenceofSEQIDNO:3and 

1) aheavychainvariableregioncomprisingaHCDR1comprisingthesequence 

ofSEQIDNO:1,aHCDR2comprisingthesequenceofSEQIDNO:18and 

aHCDR3comprisingthesequenceofSEQIDNO:3.  
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S 

1003281 Incertainembodimentsthelightchainvanableregionisselectedfrom 

thegroupconsistingof 

a) alightchainvariableregioncomprisingaLCDR1comprisingthesequence 

ofSEQlIDNO:4,aLCDR2comprisingthesequenceofSEQlIDNO:5,and 

aLCDR3comprisingthesequenceofSEQIDNO:& 

b) alightchainvariableregioncomprisingaLCDR1comprisingthesequence 

ofSEQlIDNO:9,aLCDR2comprisingthesequenceofSEQlIDNO:5,and 

aLCDR3comprisingthesequenceofSEQIDNO:& 

c) alightchainvariableregioncomprisingaLCDR1comprisingthesequence 

ofSEQTEDNO:8,aLCDR2comprisingthesequenceofSEQTEDNO:5,and 

aLCDR3comprisingthesequenceofSEQIDNO:& 

d) alightchainvariableregioncomprisingaLCDR1comprisingthesequence 

ofSEQIDNO:4,aLCDR2comprisingthesequenceofSEQIDNO:12, 

andaLCDR3comprisingthesequenceofSEQIDNO:&and 

e) alightchainvariableregioncomprisingaLCDR1comprisingthesequence 

ofSEQIDNO:4,aLCDR2comprisingthesequenceofSEQIDNO:11, 

andaLCDR3comprisingthesequenceofSEQIDNO:6.  

[00329J Antibody"4B6"asusedhereinreferstoamonoclonalantibody 

alightchainvariableregionhavingthesequenceofSEQIDNO:47.  

[00330J Incertainembodimentsthepresentdisclosureprovidesanti-PD-Li 

antibodiesandantigen-bindingfragmentsthereofcomprisingoneormore(e.g.1,2,3, 

4,5,or6)CDRsequencesofAntibody4B6,orvariantsofAntibody4B6.TheCDR 

boundariesweredefinedoridentifiedbytheconventionofKabat.  

1003311 Incertainembodimentsthepresentdisclosureprovidesanti-PD-Li 

antibodiesandantigen-bindingfragmentsthereofcomprisingHCDR1comprisingan 

aminoacidsequenceofSEQIDNO:1,HCDR2comprisinganaminoacidsequence 

selectedfromthegroupconsistingofSEQEDNOs:2,13,14,15,17,and18,and 
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HCDR3comprisinganaminoacidsequenceofSEQlIDNO:3,and/orLCDR1 

compnsinganaminoacidsequenceselectedfromthegroupconsistingofSEQID 

NOs:4,7,8-9LCDR2comprisinganaminoacidsequenceselectedfromthegroup 

consistingofSEQEDNOs:5 10,11-12andLCDR3comprisinganaminoacid 

sequenceofSEQIDNO:6.  

[00332J Table1.CDRaminoacidsequencesoftheantibody4B6.  

ntibod 
egion DRi DR2 DR3 

SEQIDNO:1 SEQIDNO:2 EQIDNO:3 
CDR ThPNNGGTSYNHKF 

YYMN G GDGPFAY 
4B6 

SEQIDNO:4 SEQIDNO:5 EQIDNO:6 

CDR ASQNVGAAVA SASNRYT QYSNYPT 

1003331 Table2. Variableregionaminoacidsequencesoftheantibody 

4B6.  

Antibody VII VL 

SEQIDNO:46 SEQIDNO:47 

EVQLQQSGPELVKPGASVKJSC DJVMTQSQKFMSTSVGDRVS 
KASGYVFTDYYMNWVKQSHG JTCKASQNVGAAVAWYQQK 

KGKATVTVDKSSRTAYMELLSL DRFTGSGSGTDFTLTJSNMQS 
TSEDSAVYYCVKWGDGPFAYW EDLADYFCQQYSNYPTFGSG 
GQGTLVTVSA TKLGIK 

1003341 CDRsareknowntoberesponsibleforantigenbinding. Howeverit 

hasbeenfoundthatnotallofthe6CDRsareindispensableorunchangeable. In 

otherwordsitispossibletoreplaceorchangeormodifyoneormoreCDRsin 

anti-PD-Liantibody4B6,yetsubstantiallyretainthespecificbindingaffinityto 

PD-Li.  

1003351 Incertainembodimentstheantibodiesandantigen-bindingfragments 

thereofprovidedhereincomprisesuitableframeworkregion(FR)sequencesaslong 

astheantibodiesandantigen-bindingfragmentsthereofcanspecificallybindto 
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9 TheCDRsequencesprovidedinTable1aboveareobtainedfrommouse 

antibodiesbuttheycanbegraftedtoanysuitableFRsequencesofanysuitable 

speciessuchasmousehumanratrabbitamongothersusingsuitablemethods 

knownintheartsuchasrecombinanttechniques.  

1003361 Incertainembodimentstheantibodiesandantigen-bindingfragments 

thereofprovidedhereinarehumanized. Ahumanizedantibodyorantigen-binding 

fragmentthereofisdesirableinitsreducedimmunogenicityinhuman. Ahumanized 

antibodyischimericinitsvariableregionsasnon-humanCDRsequencesaregrafted 

tohumanorsubstantiallyhumanFRsequences. Humanizationofanantibodyor 

antigen-bindingfragmentcanbeessentiallyperformedbysubstitutingthenon-human 

(suchasmurine)CDRgenesforthecorrespondinghumanCDRgenesinahuman 
immunoglobulingene(seeforexampleJonesetal.(1986)Nature321:522-525 

Riechmannetat(1988)Nature332:323-3ThVerhoeyenetat(1988)Science 

239:1534-1536).  

1003371 Suitablehumanheavychainandlightchainvariabledomainscanbe 

selectedtoachievethispurposeusingmethodsknownintheart. Inanillustrative 

example,"best-fit"approachcanbeusedwhereanon-human(e.g.rodent)antibody 

humanvariabledomainsequencesandthehumansequenceclosesttothenon-human 

querysequenceisidentifiedandusedasthehumanscaffoldforgraftingthe 

non-humanCDRsequences(seeforexampleSimsetat, (1993)J.Immunol.  

151:229&Chothiaetat(1987)J.Mot.Biol.196:901). Alternativelyaframework 

derivedfromtheconsensussequenceofallhumanantibodiesmaybeusedforthe 

graftingofthenon-humanCDRs(seeforexampleCarteretat(1992)Proc.Natt 

AcadSd.USA89:4285Prestaetat(1993)J.Immunot,151:2623).  

1003381 Insomeembodimentsthepresentdisclosureprovides12humanized 

antibodiesof4B6whicharedesignatedasHu4B6Hg.2La.1,Hu4B6Hg.2La.2, 

Hu4B6Hg.2La.4, Hu4B6Hg.2La.6, Hu4B6Hg.3La.1, Hu4B6Hg.3La.2, 
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Hu4B6Hg.3La.4, Hu4B6Hg.3La.6, Hu4B6Hg.SLa.1, Hu4B6Hg.SLa.2, 

Hu4B6Hg.SLa.4andHu4B6Hg.SLa.6, respectively.TheSEQlIDNOsoftheheavy 

andlightchainvariableregionsofeachhumanizedantibodyof4B6areshownin 

Table. CDRsofeachofthe12humanizedantibodiesof4B6areshowninTable5 

(underlinedsequences).TheCDRboundariesweredefinedoridentifiedbythe 

conventionofKabat.  

1003391 Table3abelowshowstheaminoacidsequencesofthevariantCDRfor 

humanized4B6,Table3bbelowshowstheFRforthehumanized4B6heavychain 

andlightchainvariableregions. Table4belowshowstheFRaminoacidsequences 

foreachheavyandlightchainsof12humanizedantibodiesforchimericantibody 

4B6,whicharedesignatedasHu4B6Hg.2La.1,Hu4B6Hg.2La.2,Hu4B6Hg.2La.4 

Hu4B6Hg.2La.6, Hu4B6Hg.3La.1, Hu4B6Hg.3La.2, Hu4B6Hg.3La.4, 

Hu4B6Hg.3La.6, Hu4B6Hg.5La.1 Hu4B6Hg.5La.2, Hu4B6Hg.5La.4 and 

Hu4B6Hg.5La.6,respectively.Theheavychainvariableregionsandlightchain 

variableregionsofthese12humanizedantibodiesareshowninTable5.  

1003401 Table3a. Amino acid sequences ofthe CDRvariants for 

humanizedantibodyof4B6.  

7 KASQNVGAIVA 4B6-L-CDR1-1 

8 SQNVPAAVA 4B6-L-CDR1-2 

9 KASQNVKGAVA 4B6-L-CDR1-3 

10 SNSHRYT 4B6-L-CDR2-1 
11 SRSVRYT 4B6-L-CDR2-2 
12 SVSDRYT 4B6-L-CDR2-3 
13 DINPNNADTMYNHKFKG 4B6-H-CDR2-1 
14 DJNPNNAQTQYNHKFKG 4B6-H-CDR2-2 
15 DINPNNAETLYNHKFKG 4B6-H-CDR2-3 
16 DINPNNGLTSYNHKFKG 4B6-H-CDR2-4 
17 DINPNNAQTVYNHKFKG 4B6-H-CDR2-5 
18 DINPNNAGTSYNHKFKG H-CDR2-WT (G55A) 
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1003411 Table3b. AminoacidsequencesoftheFRsequencesfor4B6and 

humanizedantibodyof4B6.  

SEQIDNO. Sequence Annotation 

22 QVQLVQSGAEVKKPGASVKVSCKASGYTFT HFR1 of human 

gennhinesequence 

23 WVRQAP(IQ(ILEWMG 11FF] of human 

gennhinesequence 

24 HFR3 of human 

RVTMTRDTSISTAYMELSRLRSDDTAVYYCAR gennlinesequence 

25 WGQGTLVTVSS HFR4 of human 

gennhinesequence 

26 DIQMTQSPSSLSASVGDRVTJTC LFR1 of human 

gennhinesequence 

27 WYQQKPGKAPKLLIY LFR2 of human 

gennhinesequence 

28 LFR3 of human 

GVPSRFSGSGSGTDFTFTJSSLQPEDJATYYC gennlinesequence 

29 FGQGTKLEJK LFR4 of human 

gennhinesequence 

30 QVQLVQSGAEVKKPGASVKVSCKASGYVFT UFRivariant 

32 RVTVTVDTSISTAYMELSRLRSDDTAVYYCAR HFR3variant1 

33 RVTVTVDTSISTAYMELSRLRSDDTAVYYCVK HFR3variant2 

34 RVTVTVDKSISTAYMELSRLRSDDTAVYYCAR HFR3variant3 

35 RVTVTVDKSISTAYMELSRLRSDDTAVYYCVK HFR3variant4 

36 WYQQKPGKSPKLLJY LFR2variant 

37 GVPSRFSGSGSGTDFTLTJSSLQPEDJATYYC LFR3variant1 

38 GVPDRFSGSGSGTDFTLTJSSLQPEDJATYYC LFR3variant2 

39 F73L mutation for 

GVPSRFSGSGSGTDFTLTISSLQPEDJATYYC variant1-FF3 

45 GVPDRFSGSGSGTDFTLTJSSLQPEDIATYYC F73L A43S 560D 

forLCvariant2-FR3 
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[00342J Table4. TheFRaminoacidsequencesforeachhumanizedheavy 

andlightchainvariableregionsforhumanizedantibodyof4B6.  

VH or VL FRi FRI FR3 FR4 

Name 
(SEQIDNO.J (SEQIDNO.J (SEQIDNO.J (SEQIDNO.J 

Hu4B6~Hg.2 30 31 35 25 

AM4B6H 31 35 25 
~g.3 30 

AM4B6H 31 35 25 
~g.5 30 

AM4B6La.1 26 27 37 29 

AM4B6La.2 26 27 37 29 

AM4B6La.4 26 27 37 29 

AM4B6La.6 30 31 35 25 

1003431 Table5belowshowsthe3variantsofhumanized4B6heavychain 

variableregions(i.e.Hu4B6Hg.2,Hu4B6Hg.3andHu4B6Hg.5)and4variantsof 

humanized4B6lightchainvariableregions(i.e.AM4B6La.1 AM4B6La.2, 

AM4B6La.4,AM4B6La.6).  

of4B6.  

Antibody VII VL 

Hu4B6Hg.2,SEQIDNO:58 AM4B6~La.1,SEQIDNO:62 

QVQLVQSGAEVKKBGASVKVSCKASG DIQMTQSBSSLSASVGDRVTITCKA 

AM4B6Hg. YVFTDYYMNWVRQAPGQSLEVAJNGDIN SQNVKGAVAWYQQKPGKABKLLIYS 

2La.1 BNNAQTQYNHKFKGRVTVTVDKSIST ASNRYTGVBSRFSGSGSGTDFTLTI 

AYMELSRLRSDDTAVYYCVKWGDGBF SSLQBEDIATYYCQQYSNYBTFGQG 

AYWGQGTLVTVSS TKLEIK 

Hu4B6Hg.2,SEQIDNO:58 AM4B6~La.2,SEQIDNO:63 

QVQLVQSGAEVKKBGASVKVSCKASG DIQMTQSBSSLSASVGDRVTITCKA 

AM4B6Hg. YVFTDYYMNWVRQAPGQSLEVAJNGDIN SQNVPAAVAWYQQKPGKABKLLIYS 

2La.2 BNNAQTQYNHKFKGRVTVTVDKSIST ASNRYTGVBSRFSGSGSGTDFTLTI 

AYMELSRLRSDDTAVYYCVKWGDGBF SSLQBEDIATYYCQQYSNYBTFGQG 

AYWGQGTLVTVSS TKLEIK 
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Hu4B6Hg.2,SEQIDNO:58 AM4B6~La.4,SEQIDNO:64 

QVQLVQSGAEVKKBGASVKVSCKASG DIQMTQSBSSLSASVGDRVTITCKA 

AM4B6Hg. YVFTDYYMNWVRQABGQSLEVAJNGDIN SQNVGAAVAWYQQKPGKABKLLIYS 

2La.4 BNNAQTQYNHKFKGRVTVTVDKSIST VSDRYTGVBSRFSGSGSGTDFTLTI 

AYMELSRLRSDDTAVYYCVKWGDGBF SSLQBEDIATYYCQQYSNYBTFGQG 

AYWGQGTLVTVSS TKLEIK 

Hu4B6Hg.2,SEQIDNO:58 AM4B6~La.6,SEQIDNO:65 

QVQLVQSGAEVKKBGASVKVSCKASG DIQMTQSBSSLSASVGDRVTITCKA 

AM4B6Hg. YVFTDYYMNWVRQAPGQSLEXAJNGDIN SQNVGAAVAWYQQKPGKABKLLIYS 

2La.6 BNNAQTQYNHKFKGRVTVTVDKSIST RSVRYTGVBSRFSGSGSGTDFTLTI 

AYMELSRLRSDDTAVYYCVKWGDGBF SSLQBEDIATYYCQQYSNYBTFGQG 

AYWGQGTLVTVSS TKLEIK 

AM4B6Hg.3,SEQIDNO:59 AM4B6~La.1,SEQIDNO:62 

QVQLVQSGAEVKKBGASVKVSCKASG DIQMTQSBSSLSASVGDRVTITCKA 

AM4B6Hg. YVFTDYYMNWVRQAPGQSLEVAJNGDIN SQNVKGAVAWYQQKPGKABKLLIYS 

3La.1 BNNAETLYNHKFKGRVTVTVDKSIST ASNRYTGVBSRFSGSGSGTDFTLTI 

AYMELSRLRSDDTAVYYCVKWGDGBF SSLQBEDIATYYCQQYSNYBTFGQG 

AYWGQGTLVTVSS TKLEIK 

AM4B6Hg.3,SEQIDNO:59 AM4B6~La.2,SEQIDNO:63 

QVQLVQSGAEVKKBGASVKVSCKASG DIQMTQSBSSLSASVGDRVTITCKA 

AM4B6Hg. YVFTDYYMNWVRQABGQSLEXAJNGDIN SQNVPAAVAWYQQKBGKABKLLIYS 

3La.2 BNNAETLYNHKFKGRVTVTVDKSIST ASNRYTGVBSRFSGSGSGTDFTLTI 

AYMELSRLRSDDTAVYYCVKWGDGBF SSLQBEDIATYYCQQYSNYBTFGQG 

AYWGQGTLVTVSS TKLEIK 

AM4B6Hg.3,SEQIDNO:59 AM4B6~La.4,SEQIDNO:64 

QVQLVQSGAEVKKBGASVKVSCKASG DIQMTQSBSSLSASVGDRVTITCKA 

3La.4 BNN~TLYNHKFKGRVTVTVDKSIST VSDRYTGVBSRFSGSGSGTDFTLTI 

AYMELSRLRSDDTAVYYCVKWGDGBF SSLQBEDIATYYCQQYSNYBTFGQG 

AYWGQGTLVTVSS TKLEIK 

AM4B6Hg.3,SEQIDNO:59 AM4B6~La.6,SEQIDNO:65 

QVQLVQSGAEVKKBGASVKVSCKASG QVQLVQSGAEVKKBGASVKVSCKAS 

AM4B6Hg. YVFTDYYMNWVRQAPGQSLEPZJNGDIN GYVFTDYYMNWVRQABGQSLEWMGD 

3La.6 BNNAETLYNHKFKGRVTVTVDKSIST INBNNAGTSYNHKFKGRVTVTVDKS 

AYMELSRLRSDDTAVYYCVKWGDGBF ISTAYMELSRLRSDDTAVYYCVKWG 

AYWGQGTLVTVSS DGBFAYWGQGTLVTVSS 

AM4B6Hg.5,SEQIDNO:60 AM4B6~La.1,SEQIDNO:62 

QVQLVQSGAEVKKBGASVKVSCKASG DIQMTQSBSSLSASVGDRVTITCKA 

AM4B6Hg. YVFTDYYMNWVRQAPGQSLEXAJNGDIN SQNVKGAVAWYQQKPGKABKLLIYS 

5La.1 BNNAQTVYNHKFKGRVTVTVDKSIST ASNRYTGVBSRFSGSGSGTDFTLTI 

AYMELSRLRSDDTAVYYCVKWGDGBF SSLQBEDIATYYCQQYSNYBTFGQG 

AYWGQGTLVTVSS TKLEIK 
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AM4B6Hg.5,SEQIDNO:60 AM4B6~La.2,SEQIDNO:63 

QVQLVQSGAEVKKBGASVKVSCKASG DIQMTQSBSSLSASVGDRVTITCKA 

AM4B6Hg. YVFTDYYMNWVRQABGQSLEVAJNGDIN SQNVPAAVAWYQQKBGKABKLLIYS 

SLa.2 BNNAQTVYNHKFKGRVTVTVDKSIST ASNRYTGVBSRFSGSGSGTDFTLTI 

AYMELSRLRSDDTAVYYCVKWGDGBF SSLQBEDIATYYCQQYSNYBTFGQG 

AYWGQGTLVTVSS TKLEIK 

AM4B6Hg.5,SEQIDNO:60 AM4B6~La.4,SEQIDNO:64 

QVQLVQSGAEVKKBGASVKVSCKASG DIQMTQSBSSLSASVGDRVTITCKA 

AM4B6Hg. YVFTDYYMNWVRQAPGQSLEXAJNGDIN SQNVGAAVAWYQQKPGKABKLLIYS 

SLa.4 BNNAQTVYNHKFKGRVTVTVDKSIST VSDRYTGVBSRFSGSGSGTDFTLTI 

AYMELSRLRSDDTAVYYCVKWGDGBF SSLQBEDIATYYCQQYSNYBTFGQG 

AYWGQGTLVTVSS TKLEIK 

AM4B6Hg.5,SEQIDNO:60 AM4B6~La.6,SEQIDNO:65 

QVQLVQSGAEVKKBGASVKVSCKASG QVQLVQSGAEVKKBGASVKVSCKAS 

AM4B6Hg. YVFTDYYMNWVRQAPGQSLEPZJNGDIN GYVFTDYYMNWVRQABGQSLEWMGD 

SLa.6 BNNAQTVYNHKFKGRVTVTVDKSIST INBNNAGTSYNHKFKGRVTVTVDKS 

AYMELSRLRSDDTAVYYCVKWGDGBF ISTAYMELSRLRSDDTAVYYCVKWG 

'76 

AYWGQGTLVTVSS DGBFAYWGQGTLVTVSS
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1003441 Incertainembodimentsthehumanizedanti-PD-Liantibodiesor 

antigen-bindingfragmentsthereofprovidedhereinarecomposedofsubstantiallyall 

humansequencesexceptfortheCDRsequenceswhicharenon-human. Income 

embodimentsthevariableregionFRsandconstantregionsifpresentareentirelyor 

substantiallyfromhumanimmunoglobulinsequences. ThehumanFRsequences 

andhumanconstantregionsequencesmaybederivedfromdifferenthuman 

immunoglobulingenesforexampleFRsequencesderivedfromonehumanantibody 

andconstantregionfromanotherhumanantibody. Insomeembodimentsthe 

humanizedantibodyorantigen-bindingfragmentthereofcompriseshumanheavy 

chainHFR1-4,and/orlightchainLFR1-4.  

1003451 InsomeembodimentstheFRregionsderivedfromhumanmay 

comprisethesameaminoacidsequenceasthehumanimmunoglobulinfromwhichit 

isderived. InsomeembodimentsoneormoreaminoacidresiduesofthehumanFR 

aresubstitutedwiththecorrespondingresiduesfromtheparentnon-humanantibody.  

Thismaybedesirableincertainembodimentstomakethehumanizedantibodyorits 

fragmentcloselyapproximatethenon-humanparentantibodystructuresoasto 

optimizebindingcharacteristics(forexampleincreasebindingaffinity). Incertain 

embodimentsthehumanizedantibodyorantigen-bindingfragmentthereofprovided 

substitutionsineachofthehumanFRsequencesornomorethan10,9,8,7,6,5,4,3, 

2,or1aminoacidresiduesubstitutionsinalltheFRsequencesofaheavyoralight 

chainvariabledomain. Insomeembodimentssuchchangeinaminoacidresidue 

couldbepresentinheavychainFRregionsonlyinlightchainFRregionsonlyorin 

bothchains. IncertainembodimentsoneormoreaminoacidsofthehumanFR 

sequences are randomly mutated to increase binding affinity. In certain 

embodimentsoneormoreaminoacidsofthehumanFRsequencesarebackmutated 

tothecorrespondingaminoacid(s)oftheparentnon-humanantibodysoastoincrease 

bindingaffinity.  

'7,7 

hereincomprisesnomorethan10,9,8,7,6,5,4,3,2,or1aminoacidresidue
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1003461 Incertainembodimentsthehumanizedanti-PD-Liantibodiesand 

antigen-bindingfragmentsthereofofthepresentdisclosurecompriseaheavychain 

HERi comprising the sequence of 

QVQLVQSGAEVKKPGASVKVSCKASGYX 9 FT (SEQ flJ NO: 40) or a 

homologoussequenceofatleast800osequenceidentitythereofaheavychainHFR2 

comprisingthesequenceofWVRQAPGQX 1 OLEWMG(SEQlIDNO:41)ora 

homologoussequenceofatleast osequenceidentitythereofaheavychainHFR3 

comprising the sequence of 

RVTX1 6 TVDX1 1 SISTAYMELSRLRSDDTAVYYCX 1 2 X1 3 (SEQflJNO:42)ora 

homologoussequenceofatleast800~sequenceidentitythereofandaheavychain 

HFR4comprisingthesequenceofWGQGTLVTVSS(SEQTEDNO:25)ora 

homologoussequenceofatleast800osequenceidentitythereofwhereinX 9 isTorV, 

X1 oisGorSX1 1 isTorKX1 2 isAorVandX 1 3 isRorK.  

[00347J Incertainembodimentsthehumanizedanti-PD-Liantibodiesand 

antigen-bindingfragmentsthereofofthepresentdisclosurecomprisealightchain 

LFRicomprisingthesequenceofDIQMTQSPSSLSASVGDRV¶UITC(SEQlIDNO: 

26)orahomologoussequenceofatleast800osequenceidentitythereofalightchain 

LFR2comprisingthesequenceofWYQQKPGKX 1 4 PKLLIY(SEQlIDNO:43)ora 

compnsingthesequenceofGVPX 1 SRFSGSGSG¶UDFTX 1 7 11SSLQPEDLATYYC 

(SEQlIDNO:44) orahomologoussequenceofatleast 0 sequenceidentity 

thereofandalightchainLFR4comprisingthesequenceofFGQGTKLEIK(SEQ 

lIDNO:29)orahomologoussequenceofatleast osequenceidentitythereof, 

S 

whereinX~4 isAorSX1 5 isSorDX1 6 isMorVandX 1 7 isForL.  

[00348J IncertainembodimentstheHERicomprisesasequenceselectedfrom 

thegroupconsistingofSEQIDNOs:22and30,theHFR2comprisesasequence 

selectedfromthegroupconsistingofSEQIDNOs:23and31,theHFR3comprises 

thesequenceselectedfromthegroupconsistingofSEQIDNOs:24and32-35,the 

HFR4comprisesasequenceofSEQlIDNOs:25,theLFR1comprisesthesequence 

'78 

homologoussequenceofatleast800osequenceidentitythereofalightchainLFR3
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fromthegroupconsistingofSEQIDNO:26,theLFR2comprisesasequence 

selectedfromthegroupconsistingofSEQlIDNOs:27and36,theLFR3comprisesa 

sequenceselectedfromthegroupconsistingofSEQTEDNOs:28,and37-38,39,45, 

andtheLFR4comprisesasequenceofSEQEDNO:29.  

1003491 Incertainembodimentsthehumanizedanti-PD-Liantibodiesand 

antigen-bindingfragmentsthereofofthepresentdisclosurecompriseHERi, HFR2, 

HFR3,and/orHFR4sequencescontainedinaheavychainvariableregionselected 

fromagroupconsistingofHu4B6Hg.2(SEQIDNO:58),AM4B6Hg.3(SEQID 

NO:59),AM4B6Hg.5(SEQlIDNO:60).  

1003501 Incertainembodimentsthehumanizedanti-PD-Liantibodiesand 

antigen-bindingfragmentsthereofofthepresentdisclosurecompriseLFRi, LFR2, 

LFR3,and/orLFR4sequencescontainedinalightchainvariableregionselectedfrom 

agroupconsistingofAM4B6La.1(SEQIDNO:62),AM4B6La.2(SEQIDNO: 

63),AM4B6La.4(SEQIDNO:64),andAM4B6La.6(SEQIDNO:65).  

1003511 Incertainembodimentstheheavychainvariableregioncomprisesa 

sequenceselectedfromthegroupconsistingofSEQIDNO:46,SEQIDNO:49, 

SEQIDNO:SQSEQIDNO:51,SEQIDNO:~2,SEQIDNO:56,SEQIDNO:57, 

thereofhavingatleast80~osequenceidentitythereofIncertainembodimentsthe 

lightchainvariableregioncomprisesasequenceselectedfromthegroupconsistingof 

SEQIDNO:47,SEQIDNO:54,SEQIDNO:~ SEQIDNO:61,SEQIDNO:62, 

SEQIDNO:63 SEQIDNO:64SEQIDNO:65andahomologoussequence 

thereofhavingatleast80~osequenceidentitythereofIncertainembodimentsthe 
S 

antibodyagainstPD-Liorantigen-bindingfragmentthereofcompnsesapairof 

heavychainvariableregionandlightchainvariableregionsequencesselectedfrom 

thegroupconsistingofSEQIDNOs:49/54,50/54,Si/54,52/54,49/55,50/55,Si/55 

52/55,58/62,58/63,58/64,58/65,59/62,59/63,59/64,59/65,60/62,60/63,60/64, 

and60/65.  
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S 

1003521 These exemplary humanized anti-PD-Li antibodies retained the 

specificbindingcapacityoraffinitytoPD-Liandarebetterthantheparentmouse 

antibody4B6inthataspect.  

1003531 Insomeembodimentstheanti-PD-Liantibodiesandantigen-binding 

fragmentsprovidedhereincomprisealloraportionoftheheavychainvariable 

domainand/oralloraportionofthelightchainvariabledomain. Inone 

embodimenttheanti-PD-Li antibodyoranantigen-bindingfragmentthereof 

providedhereinisasingledomainantibodywhichconsistsofalloraportionofthe 

heavychainvariabledomainprovidedherein. Moreinformationofsuchasingle 

domainantibodyisavailableintheart(seee.g.U.S.Pat.No.6,248,5i6).  

1003541 In certain embodiments, the anti-PD-Li antibodies or the 

antigen-binding fragments thereof provided herein further comprise an 

immunoglobulin(Ig)constantregionwhichoptionallyfurthercomprisesaheavy 

chainand/oralightchainconstantregion. Incertainembodimentstheheavychain 
S 

constantregioncompnsesCHi hingeand/orCH2-CH3regions(oroptionally 
anti-PD-Liantibodiesorthe 

CH2-CH3-CR4regions). Incertainembodimentsthe S 

S 

antigen-bindingfragmentsthereofprovidedhereincompnsesheavychainconstant 

S 

embodimentsthelightchainconstantregioncompnsesCKorCX. Theconstant 

regionoftheanti-PD-Liantibodiesortheantigen-bindingfragmentsthereofprovided 

hereinmaybeidenticaltothewild-typeconstantregionsequenceorbedifferentin 
S 

oneormoremutations.  

1003551 In certain embodiments, the anti-PD-Li antibodies or the 

antigen-bindingfragmentsthereofprovidedhereinhaveaspecificbindingaffinityto 

humanPD-Liwhichissufficienttoprovidefordiagnosticand/ortherapeuticuse.  

[00356J The anti-PD-Li antibodies orantigen-bindingfragmentsthereof 

providedhereincanbeamonoclonalantibodyapolyclonalantibodyahumanized 
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regionsofhumanIgGiIgG2,IgG3,IgG4,IgAiIgA2or1gM. Incertain
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antibodyachimericantibodyarecombinantantibodyabispecificantibodya 

multi-specificantibodyalabeledantibodyabivalentantibodyananti-idiotypic 

antibodyorafusionprotein. Arecombinantantibodyisanantibodypreparedin 

vitrousingrecombinantmethodsratherthaninanimals.  

1003571 IncertainembodimentsthePD-Libindingmoietycomprisesan 

anti-PD-Liantibodyorantigen-bindingfragmentthereofwhichcompetesforbinding 

toPD-Liwiththeantibodyorantigen-bindingfragmentthereofcomprisingapairof 

heavychainvariableregionandlightchainvariableregionsequencesselectedfrom 

thegroupconsistingofSEQlIDNOs:49/54,50/54,51/54,52/54,49/55,50/55,51/55 

52/55,58/62,58/63,58/64,58/65,59/62,59/63,59/64,59/65,60/62,60/63,60/64, 

and60/65.  
Antibody Variants 

X0 

1003581 Theanti-PD-Li antibodiesandantigen-bindingfragmentsthereof 

providedhereinalsoencompassvariousvariantsoftheantibodysequencesprovided 

herein.  

1003591 Incertainembodimentstheantibodyvariantscompriseoneormore 

modificationsorsubstitutionsinoneormoreoftheCDRsequencesprovidedinTable 

lightchainvariableregionprovidedinTables3a, 3band5aboveand/ortheconstant 

region(e.g.Fcregion). SuchvariantsretainbindingspecificitytoPD-Lioftheir 

parentantibodiesbuthaveoneormoredesirablepropertiesconferredbythe 

modification(s)orsubstitution(s). Forexampletheantibodyvariantsmayhave 

improvedantigen-bindingaffinityimprovedglycosylationpatternreducedriskof 

glycosylation reduced examination reduced ordepleted effectorfunction(s), 

improvedFcRnreceptorbindingincreasedpharmacokinetichalf-lifepHsensitivity, 

and/orcompatibilitytoconjugation(e.g.oneormoreintroducedcysteineresidues).  

1003601 Theparentantibodysequencemaybescreenedtoidentifysuitableor 

preferredresiduestobemodifiedorsubstitutedusingmethodsknownintheartfor 
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1aboveoneormoreofthenon-CDRsequencesoftheheavychainvariableregionor
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example, alamnescanningmutagenesis"(seeforexampleCunninghamandWells 

(1989)Science,244:1081-1085). Brieflytargetresidues(e.g.chargedresiduessuch 

S 

asArgAspHisLysandGlu)canbeidentifiedandreplacedbyaneutralor 

negativelychargedaminoacid(e.g.alanineorpolyalanine),andthemodified 

antibodiesareproducedandscreenedfortheinterestedproperty. Ifsubstitutionata 

particularaminoacidlocationdemonstratesaninterestedfunctionalchangethenthe 

positioncanbeidentifiedasapotentialresidueformodificationorsubstitution. The 

potentialresiduesmaybefurtherassessedbysubstitutingwithadifferenttypeof 

residue(e.g.cysteineresiduepositivelychargedresidueetc.).  

xl. Affinity Variants 

1003611 Affinity variants of antibodies may contain modifications or 

substitutionsinoneormoreCDRsequencesprovidedinTable1aboveoneormore 

FRsequencesprovidedinTables3band4aboveortheheavyorlightchainvariable 

regionsequencesprovidedinTables5above. FRsequencescanbereadily 

identifiedbyapersonskilledintheartbasedontheCDRsequencesinTable1above 

andvariableregionsequencesinTable5aboveasitiswell-knownintheartthata 

CDRregionisflankedbytwoFRregionsinthevariableregion. Theaffinity 

vanantsretainspecificbindingaffinitytoPD-Lioftheparentantibodyorevenhave 

embodimentsatleastone(orall)ofthesubstitution(s)intheCDRsequencesFR 

sequencesorvariableregionsequencescomprisesaconservativesubstitution.  

1003621 ApersonskilledintheartwillunderstandthatintheCDRsequences 

providedinTable1and3aaboveandvariableregionsequencesprovidedinTable5 

aboveoneormoreaminoacidresiduesmaybesubstitutedyettheresultingantibody 

orantigen-bindingfragmentstillretainthebindingaffinityorbindingcapacityto 

PD-Liorevenhaveanimprovedbindingaffinityorcapacity. Variousmethods 

knownintheartcanbeusedtoachievethispurpose. Forexamplealibraryof 

antibodyvariants(suchasFaborscFvvariants)canbegeneratedandexpressedwith 

phagedisplaytechnologyandthenscreenedforthebindingaffinityto . For 
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improvedPD-Lispecificbindingaffinityovertheparentantibody. Incertain
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anotherexamplecomputersoftwarecanbeusedtovirtuallysimulatethebindingof 

theantibodiestoPD-L1, andidentifytheaminoacidresiduesontheantibodieswhich 

formthebindinginterface. Suchresiduesmaybeeitheravoidedinthesubstitution 

soastopreventreductioninbindingaffinityortargetedforsubstitutiontoprovide 

forastrongerbinding.  

[00363J Incertainembodimentsthehumanizedanti-PD-Li antibodyor 
S 

antigen-bindingfragmentthereofprovidedhereincompnsesoneormoreaminoacid 

residuesubstitutionsinoneormoreoftheCDRsequencesand/oroneormoreofthe 

FRsequences. Incertainembodimentsanaffinityvariantcomprisesnomorethan 

20,15,10,9,8,7,6,5,4,3,2,or1substitutionsintheCDRsequencesand/orFR 

sequencesintotal.  

1003641 Incertainembodimentstheanti-PD-Liantibodiesorantigen-binding 

fragmentsthereofcomprise1, 2,or3CDRsequenceshavingatleast o(e.g.at 

least~88~~~91~~92%,9 3 0 o 9 4 0 o 9 5 0 o96%,9 7 0 o98%,9 9 0 o)sequence 

identitytothat(orthose)listedinTables1and3aaboveyetretainingthespecific 

bindingaffinitytoPD-Liatalevelsimilartoorevenhigherthanitsparentantibody.  

1003651 Incertainembodimentstheanti-PD-Liantibodiesorantigen-binding 
0 

0 0 (e.g.atleast850o 88o 900o 9i00920o 930o 940o 950o 960o,970o 98o 990o) 

sequenceidentitytothat(orthose)listedinTable5aboveyetretainingthespecific 

bindingaffinitytoPD-Liatalevelsimilartoorevenhigherthanitsparentantibody.  

Insomeembodimentsatotalofitoi0aminoacidshavebeensubstitutedinserted, 

ordeletedinavariableregionsequencelistedinTable5above. Income 

embodimentsthesubstitutionsinsertionsordeletionsoccurinregionsoutsidethe 

CDRs(e.g.intheFRs).  

xli. Glycosylation Variants 

1003661 The anti-PD-Li antibodies orantigen-bindingfragmentsthereof 
S providedhereinalsoencompassglycosylationvanantswhichcanbeobtainedto 
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eitherincreaseordecreasetheextentofglycosylationoftheantibodiesorantigen 

bindingfragmentsthereof 

1003671 Theanti-PD-Liantibodiesorantigenbindingfragmentsthereofmay 

compriseoneormoremodificationsthatintroduceorremoveaglycosylationsite. A 

glycosylationsiteisanaminoacidresiduewithasidechaintowhichacarbohydrate 

moiety(e.g.anoligosaccharidestructure)canbeattached. Glycosylationof 

antibodiesistypicallyeitherN-linkedor0-linked. N-linkedreferstotheattachment 

ofthecarbohydratemoietytothesidechainofanasparagineresidueforexamplean 

asparagineresidueinatripeptidesequencesuchasasparagine-X-serineand 

asparagine-X-threoninewhereXisanyaminoacidexceptproline. 0-linked 

glycosylationreferstotheattachmentofoneofthesugarsN-aceylgalactosamine, 
S 

galactoseorxylosetoahydroxyaminoacidmostcommonlytosenneorthreonine.  

Removalofanativeglycosylationsitecanbeconvenientlyaccomplished for 

examplebyalteringtheaminoacidsequencesuchthatoneoftheabove-described 

tripeptidesequences(forN-linkedglycosylationsites)orserineorthreonineresidues 

(for0-linkedglycosylationsites)presentinthesequenceintheissubstituted. A 

newglycosylationsitecanbecreatedinasimilarwaybyintroducingsuchatripeptide 

1003681 Incertainembodimentstheanti-PD-Liantibodiesandantigen-binding 

fragmentsprovidedhereincompriseoneormoremutationstoremoveoneormore 

deamidation site. In certain embodiments, the anti-PD-Li antibodies and 

antigen-bindingfragmentsprovidedhereincompriseamutationatG55(forexample, 

GSSA)intheheavychain. Thesemutationsaretestedandarebelievednotto 

negativelyaffectthebindingaffinityoftheantibodiesprovidedherein.  

xiii. Cysteine-engineered Variants 

1003691 The anti-PD-Li antibodies orantigen-bindingfragmentsthereof 

providedhereinalsoencompasscysteine-engineeredvariantswhichcompriseoneor 

moreintroducedfreecysteineaminoacidresidues.  
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1003701 Afreecysteineresidueisonewhichisnotpartofadisulfidebridge.  

Acysteine-engineeredvariantisusefulforconjugationwithforexampleacytotoxic 

and/orimagingcompoundalabeloraradioisoptypeamongothersatthesiteofthe 

engineeredcysteinethroughforexampleamaleimideorhaloacetyl. Methodsfor 

engineeringantibodiesorantigen-bindingfragmentsthereoftointroducefreecysteine 

residuesareknownintheartseeforexampleW02006/034488.  

xiv. 1k Variants 

[00371J The anti-PD-Li antibodies orantigen-bindingfragmentsthereof 

providedhereinalsoencompassFcvariantswhichcompriseoneormoreaminoacid 

residuemodificationsorsubstitutionsattheFcregionand/orhingeregion for 

exampletoprovideforalteredeffectorfunctionssuchasADCCandCDC.  

MethodsofalteringADCCactivitybyantibodyengineeringhavebeendescribedin 

theartseeforexampleShieldsRE.etal.,JBiolChem.2001.276(9):6591-604 

IdusogieBE.etal.,JImmunol.2000.164(8):4178-84SteurerW.etal.,JImmunol.  

1995,155(3):1165-74;IdusogieBE.etal JImmunol.2001,166(4):2571-5~Lazar 

GA.etal9, PNAS,2006,103(11):4005-4010'RyanMC.etal9, Mol.CancerTher9, 

20076:3009-3018'RichardsJO,.etal.MolCancerTher.2008,7(8):2517-27' 

ShieldsR.L.etal.,J.Biol.Chem,2002,277:26733-26740'ShinkawaT.etal.,J.  

1003721 CDCactivityoftheantibodiesorantigen-bindingfragmentsprovided 

hereincanalsobealteredforexamplebyimprovingordiminishingC1qbinding 

and/orCDC(seeforexampleW099/51642'Duncan&WinterNature322:738-40 

(1988);U.S.Pat.No.5,648,260;U.S.Pat.No.5,624,821);andW094/29351 

concerningotherexamplesofFcregionvariants. Oneormoreaminoacidsselected 

fromaminoacidresidues329,331and322oftheFcregioncanbereplacedwitha 

differentaminoacidresiduetoalterC1qbindingand/orreducedorabolished 

complementdependentcytotoxicity(CDC)(seeU.S. Pat.No.6,194,551byIdusogie 

etal.). Oneormoreaminoacidsubstitution(s)canalsobeintroducedtoalterthe 
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abilityoftheantibodytofixcomplement(seePCTPublicationWO94/29351by 

Bodmeretal.).  

1003731 IncertainembodimentstheFcvariantsprovidedhereinhasreduced 

effectorfunctionsrelativetoawildtypeFc(e.g.FcofIgGi),andcompriseoneor 

moreaminoacidsubstitution(s)atapositionselectedfromthegroupconsistingof 

220,226,228,229,233,234,235,236,237,238,267,268,269,270,297,309,318, 

320,322,325,328,329,330,331and332oftheFcregion(seeW02016/19622& 

Richardsetat(2008)Mol.CancerTherap.7:2517wMooreetat(2010)mAts2:18k 

andStrohl(2009)CurrentOpinioninBiotechnology20:685-691),whereinthe 

numberingoftheresiduesintheFcregionisthatoftheEUindexasinKabat.  

Exemplarysubstitutionsforreducedeffectorfunctionsincludewithoutlimitation 

220S,226S,228P,229S,233P,234V,234G,234A,234F,234A,235A,235G,235E, 

236E,236R,237A,237K,238S,267R,268A,268Q,269R,297A,297Q,297G,309L, 

318A 322A, 325L 328R, 330S, 331S or any combination thereof(see, 

W02016/19622&andStrohl(2009)CurrentOpinioninBiotechnology20:685-691).  

1003741 Incertainembodimentstheanti-PD-Liantibodiesorantigen-binding 
S fragmentsthereofprovidedhereinhasreducedeffectorfunctionsandcompnseoneor 

consistingof234 235,237 238,268 297,309 330,and331. Incertain 

embodimentstheanti-PD-Li antibodiesorantigen-bindingfragmentsthereof 

providedhereinisofIgGi isotypeandcompriseoneormoreaminoacid 

substitution(s)selectedfromthegroupconsistingofN297AN297QN297GL235E 

L234AL235AL234FL235EP331Sandanycombinationthereof 

1003751 Incertainembodimentstheanti-PD-Liantibodiesorantigen-binding 

fragmentsthereofprovidedhereinisofIgGiisotypeandcompriseaL234Aand 

L235A mutation. In certain embodiments, the anti-PD-Li antibodies or 

antigen-bindingfragmentsthereofprovidedhereinisofIgGiisotypeandcomprise 

L234FL235EandP331S. TheL234FL235EandP331Ssetofsubstitutions(also 
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referredasFEStriplemutation)locatedintheCR2regionoftheFcdomaincan 

abrogateFCyRandClqbindingresultinginanantibodyunabletoelicitADCCor 

CDC(Oganesyanetal.,ActaCrystallogr.D64:700-704(2008)).PCT/US2013/36872 

hasshownthatcombiningthesemutationsinavariantFcdomaine.g.,avariantFc 

domaininanantibodyresultinanFcdomainhavingreducedthermalstability 

comparedtoawildtypeparentmoleculee.g.,awildtypeIgGiFc.Incertain 

embodimentstheFcvariantcomprisesanaminoacidsequenceofSEQTEDNO:81.  

1003761 Incertainembodimentstheanti-PD-Liantibodiesorantigen-binding 

fragmentsthereofprovidedhereinisofJgG2isotypeandcomprisesoneormore 

aminoacidsubstitution(s)selectedfromthegroupconsistingofH268QV309L, 

A330SP3315V234AG237AP2385H268Aandanycombinationthereof(e.g.  

H268Q/V309L/A330S/P3315,V234A/G237A/P238S/H268A/V309L/A330S/P3315).  

Incertainembodimentstheanti-PD-Liantibodiesorantigen-bindingfragments 

thereofprovidedhereinisofJgG4isotypeandcomprisesoneormoreaminoacid 

substitution(s)selectedfromthegroupconsistingofS228PN297AN297QN297G, 

L235EF234AL235Aandanycombinationthereof Incertainembodimentsthe 

anti-PD-Liantibodiesorantigen-bindingfragmentsthereofprovidedhereinisof 

JgG2/JgG4crossisotype. ExamplesofJgG2/JgG4crossisotypeisdescribedin 

1003771 Incertainembodimentstheanti-PD-Liantibodiesorantigen-binding 

fragmentsthereofcompriseoneormoreaminoacidsubstitution(s)thatimproves 
S 

pH-dependentbindingtoneonatalFcreceptor(FcRn). Suchavanantcanhavean 
extendedpharmacokinetichalf-lifeasitbindstoFcRnatacidicpHwhichallowsitto 

escapefromdegradationinthelysosomeandthenbetranslocatedandreleasedoutof 

thecell. Methodsof engineennganantibodyorantigen-bindingfragmentthereofto 

improvebindingaffinitywithFcRnarewell-knownintheartseeforexample, 

VaughnD.etatStructure,6(i):63-73 1998'KontermannR.etatAntibody 

EngineeringVolume1, Chapter27.EngineeringoftheFcregionforimprovedPK, 
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publishedbySpringer,2010YeungY.etcii.,CancerResearch,70:3269-3277 

(2010);andHintonP.etatJ.Immunology,176:346-356(2006).  

1003781 Incertainembodimentsanti-PD-Liantibodiesorantigen-binding 

fragmentsthereofcompriseoneormoreaminoacidsubstitution(s)intheinterfaceof 

theFcregiontofacilitateand/orpromoteheterodimerization. Thesemodifications 

compriseintroductionofaprotuberanceintoafirstFcpolypeptideandacavityintoa 

secondFcpolypeptidewhereintheprotuberancecanbepositionedinthecavitysoas 

topromoteinteractionofthefirstandsecondFcpolypeptidestoformaheterodimer 

oracomplex. Methodsofgeneratingantibodieswiththesemodificationsareknown 

inthearte.g.asdescribedinU.S.Pat.No.5,731,168.  

xv. Antigen-binding Fragments 

1003791 ThePD-Li-bindingmoietyinthebi-functionalmoleculesprovided 

hereinalsoencompassanti-PD-Liantigen-bindingfragments. Varioustypesof 

antigen-bindingfragmentsareknownintheartandcanbedevelopedbasedonthe 

anti-PD-Li antibodiesprovidedherein includingforexampletheexemplary 

antibodieswhoseCDRsareshowninTablesiand3aaboveandvariablesequences 

areshowninTables2,and5,andtheirdifferentvariants(suchasaffinityvariants, 

1003801 Incertainembodimentsananti-PD-Li antigen-bindingfragment 

providedhereinisadiabodyaFabaFab' aF(ab')2,aFdanFvfragmenta 

disulfidestabilizedFvfragment(dsFv),a(dsFv) 2 ,abispecificdsFv(dsFv-dsFv'),a 

disulfidestabilizeddiabody(dsdiabody),asingle-chainantibodymolecule(scFv),an 

scFvdimer(bivalentdiabody),amultispecificantibodyacamelizedsingledomain 

antibodyananobodyadomainantibodyandabivalentdomainantibody.  

1003811 Various techniques can be used for the production of such 

antigen-bindingfragments. Illustrativemethodsinclude enzymaticdigestionof 

intactantibodies(seee.g.Morimotoet U, 

alJournalofBiochemicalandBiophysical 
Methods 24:i07-ii7 (1992); and Brennan et at, Science 229:81 (i985)), 
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recombinantexpressionbyhostcellssuchasF.Colt(e.g.forFabFvandScFv 

antibodyfragments),screeningfromaphagedisplaylibraryasdiscussedabove(e.g.  

forScFv),andchemicalcouplingoftwoFab'-SRfragmentstoformF(ab')2 

fragments(CarteretaiX, BioTechnology10:163- 167(1992)). Othertechniquesfor 

theproductionofantibodyfragmentswillbeapparenttoapersonskilledintheart.  

[00382J Incertainembodimentstheantigen-bindingfragmentisascFv.  

GenerationofscFvisdescribedinforexampleWO93/1618tU.S.Pat.Nos.  

5,571,891and5,587,458. ScFvmaybefusedtoaneffectorproteinateitherthe 

aminoorthecarboxylterminustoprovideforafusionprotein(seeforexample, 

Antibody S 

Engineennged.Borrebaeck).  

1003831 Incertainembodimentstheanti-PD-Liantibodiesorantigen-binding 

fragmentsthereofprovidedhereinarebivalenttetravalenthexavalentormultivalent.  

Anymoleculebeingmorethanbivalentisconsideredmultivalentencompassingfor 

exampletrivalenttetravalenthexavalentandsoon.  

1003841 Abivalentmoleculecanbemonospecificifthetwobindingsitesare 

bothspecificforbindingtothesameantigenorthesameepitope. Thisincertain 

embodimentsprovidesforstrongerbindingtotheantigenortheepitopethana 

Incertainembodimentsinabivalentormultivalentantigen-bindingmoietythefirst 

valentofbindingsiteandthesecondvalentofbindingsitearestructurallyidentical 

(i.e.havingthesamesequences),orstructurallydifferent i.e.havingdifferent 

sequencesalbeitwiththesamespecificity).  

1003851 Abivalentcanalsobebispecificifthetwobindingsitesarespecific 

fordifferentantigensorepitopes. Thisalsoappliestoamultivalentmolecule. For 

exampleatrivalentmoleculecanbebispecificwhentwobindingsitesare 

monospecificforafirstantigen(orepitope)andthethirdbindingsiteisspecificfora 

secondantigen(orepitope).  
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xvi. Bispecific Antibodies 

1003861 Incertainembodimentstheanti-PD-Liantibodiesorantigen-binding 

fragmentsthereofisbispecific. Incertainembodimentsapartfromthesecond 

moietyprovidedhereinthePD-Libindingantibodyorantigen-bindingfragment 

thereofisfurtherlinkedtoanadditionalfunctionaldomainhavingadifferentbinding 

specificityfromsaidanti-PD-Liantibodyorantigenbindingfragmentthereof 

1003871 Incertainembodimentsthebispecificantibodiesorantigen-binding 

fragmentsthereofprovidedhereinarecapableofspecificallybindingtoasecond 

antigenotherthanPD-L1(andotherthanthetargetboundbythesecondmoiety),ora 

secondepitopeonPD-Li(orasecondepitopeonthetargetboundbythesecond 

moiety).  

xvii. Bi-functional Molecules 

1003881 Incertainembodimentsthebi-functionalmoleculeprovidedhereinare 

capableofbindingtobothPD-Liandthetargetboundbythesecondmoiety.In 

certainembodimentsthebi-functionalmoleculeprovidedhereinarecapableof 

bindingtobothPD-LiandTGFf3,orbindingtobothPD-LiandIlL-iorbindingto 

bothPD-LiandIL-iRorbindingtobothPD-LiandMHCJJorbindingtoboth 

[00389J Incertainembodimentsthebi-functionalmoleculetargetingPD-Li 

andTGFf3ofthepresentdisclosurespecificallybindingtohumanTGFf3iatanBC 5 0 

ofnomorethan2.OnM(e.g.nomorethan2.OnMnomorethani.2nMnomore 

than1.1nMnomorethan1.0nMnomorethan0.9nMnomorethan0.8nM)as 

measuredbyELISAassay.IncertainembodimentstheproteintargetingPD-Liand 

TGFf3ofthepresentdisclosureiscapableofsimultaneouslybindingtoPD-Liand 

TGFf3asmeasuredbyELISAassay. Incertainembodimentsthebi-functional 

moleculetargetingPD-Li andTGF~ofthepresentdisclosureiscapableof 

specificallybindingtohumanPD-LiataKDvalueofnomorethan0.8nMnomore 

than0.7nMnomorethan0.6nMnomorethan0.5nMornomorethan0.4nMas 

measuredbyBiacoreassay.Incertainembodimentsthebi-functionalmolecule 
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targetingPD-LiandTGFf3ofthepresentdisclosureiscapableofspecificallybinding 

tohumanTGFf31ataKDvalueofnomorethan2.0nM(e.g.nomorethan2.0nMno 

morethan1.2nMnomorethan1.1nMnomorethan1.OnMnomorethanO.9nM, 

nomorethan0.8nM)asmeasuredbyELISAassay.  

1003901 Incertainembodimentsthebi-functionalmoleculetargetingPD-Li 

andTGF~ofthepresentdisclosureiscapableofexhibitingsynergisticeffecton 

tumorgrowthinhibitionatadosedependentmanner.  

1003911 Incertainembodimentsthebi-functionalmoleculetargetingPD-Li 

andTGFf3ofthepresentdisclosureiscapableofexhibitingenhancedinfiltrationof 

anti-tumorimmunecellsintoatumormicroenvironmentascomparedtoamolecule 

compnsingtheimmunecheckpointmoleculeonly.  

1003921 Incertainembodimentsthebi-functionalmoleculetargetingPD-Li 

andTGFf3ofthepresentdisclosureiscapableofselectivelyreducingatleast900o(e.g.  

atleast800o 700o 600o, 500o, 400o, 300o or200o)ofTGFJ31inplasmaandsuch 

reductioncanbemaintainedforatleast10,14or21days.  

1003931 In certain embodiments the bi-functional molecule comprises 

heterodimericheavychains.Theheavychainsare S 

presenceorpositionofthesecondmoiety.Incertainembodimentstheheterodimeric 

heavychainscompriseoneheavychainhavingthesecondmoietybuttheotherheavy 

chainhavingnotwhereinthesecondmoietycomprisesaCD47bindingdomain(e.g.  

solubleSIRPcc)oraSJZRPc*~bindingdomain.  

1003941 Inthebi-functionalmoleculetheheterodimericheavychainscomprise 

oneheavychainhavingthesecondmoietybuttheotherheavychainhavingnot.The 

heterodimericheavychainscanfurthercompriseheterodimericFcregionsthat 

associate in a way that discourages homodimerization and/or favors 

heterodimerization.ForexampletheheterodimericFcregionscanbeselectedsothat 

theyarenotidenticalandthattheypreferentiallyformheterodimersbetweeneach 
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otherratherthantoformhomodimerswithinthemselves.Incertainembodimentsthe 

heterodimericFeregionsarecapableofassociatingintoheterodimersviaformationof 

knob-into-hole hydrophobic interaction electrostatic interaction, hydrophilic 

interactionorincreasedflexibilityIncertainembodimentsheterodimericFcregions 

compriseCR2and/orCR3domainswhicharerespectivelymutatedtobecapableof 

formingaknobs-into-holes.Aknobcanbeobtainedbyreplacementofasmallamino 

acidresiduewithalargeroneinthefirstCH2/CH3polypeptideandaholecanbe 

obtainedbyreplacementofalargeresiduewithasmallerone.Incertainembodiments 

heterodimericFcregionscompriseafirstCR3domainoftheIgGiisotypecontaining 

S354CandT366Wsubstitution(SEQIDNO:96,knob)andasecondCH3domainof 

theIgGiisotypecontainingY349CT366SL368AandY407Vsubstitution(SEQID 

NO:97,hole).  

1003951 Incertainembodimentsthebi-functionalmoleculecomprisesaheavy 

chaincomprisinganaminoacidsequenceofSEQTEDNO:118orSEQIDNO:120, 

and/oralightchaincomprisinganaminoacidsequenceofSEQIDNO:119orSEQ 

IDNO:121.  

0* Conjugates 
S 

ormoreconjugatemoieties. Theconjugatemoietycanbelinkedtothebi-functional 

molecule. Aconjugatemoietyisamoietythatcanbeattachedtothebi-functional 
molecule. Itiscontemplatedthatavarietyof S 

conjugatemoietiesmaybelinkedto 

thebi-functionalmoleculesprovidedherein(seeforexample"ConjugateVaccines", 

ContributionstoMicrobiologyandImmunologyJ.M.CruseandR.E.LewisJr.  

(eds.),CargerPressNewYork,(1989)). Theseconjugatemoietiesmaybelinkedto 

thebi-functionalmoleculebycovalentbindingaffinitybindingintercalation 

coordinatebindingcomplexationassociationblendingoradditionamongother 

methods. Insomeembodimentsthebi-functionalmoleculecanbelinkedtooneor 

moreconjugatesviaalinker.  
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1003971 Incertainembodimentsthebi-functionalmoleculeprovidedherein 

maybeengineeredtocontainspecificsitesoutsidetheepitopebindingportionthat 

maybeutilizedforbindingtooneormoreconjugatemoieties. Forexamplesucha 

sitemayincludeoneormorereactiveaminoacidresiduessuchasforexample 

S 

cysteineorhistidineresiduestofacilitatecovalentlinkagetoaconjugatemoiety.  

[00398J Incertainembodimentsthebi-functionalmoleculesmaybelinkedtoa 

conjugatemoietyindirectlyorthroughanotherconjugatemoiety. Forexamplethe 

bi-functionalmoleculesprovidedhereinmaybeconjugatedtobiotinthenindirectly 

conjugatedtoasecondconjugatethatisconjugatedtoavidin. Insomeembodiments 

theconjugatemoietycomprisesaclearance-modifyingagent(e.g.apolymersuchas 

PEGwhichextendshalf-life),achemotherapeuticagentatoxinaradioactiveisotope, 

alanthanideadetectablelabel(e.g.aluminescentlabelafluorescentlabelan 

enzyme-substratelabel),aDNA-alkylatoratopoisomeraseinhibitoratubulin-binder, 

apurificationmoietyorotheranticancerdrugs.  

S 

1003991 A"toxin canbeanyagentthatisdetrimentaltocellsorthatcan 

damageorkillcells. Examplesoftoxinincludewithoutlimitation taxol, 

cytochalasinBgramicidinD ethidiumbromideemetinemitomycin etoposide, 

daunorubicindihydroxyanthracindionemitoxantronemithramycinactinomycinD, 

1-dehydrotestosteroneglucocorticoidsprocainetetracainelidocainepropranolol, 

puromycinandanalogsthereofantimetabolites(e.g.methotrexate,6-mercaptopurine, 

6-thioguanine, cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g.  

mechlorethamine thioepa chlorambucil melphalan carmustine (BSNU) and 

1omustine(CCNU),cyclothosphamidebusulfan dibromomannitol streptozotocin 

mitomycinCandcis-dichlorodiamineplatinum(II)(DDP)cisplatin),anthracyclines 

(e.g. daunorubicm (formerly daunomycin) and doxorubicin), antibiotics (e.g.  

dactinomycin(formerlyactinomycin),bleomycinmithramycinandanthramycin 

(AMC)),anti-mitoticagents(e.g.vincristineandvinblastine),atopoisomerase 

inhibitorandatubulin-binders.  
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1004001 Examplesofdetectablelabelmayincludeafluorescentlabels(e.g.  

fluorescein rhodamine dansylphycoerythrin orTexasRed),enzyme-substrate 

1abels(e.g.horseradisliperoxidasealkalinephosphataseluceriferasesglucoamylase, 

lysozymesaccharideoxidasesorf3-D-galactosidase),radioisotopes(e.g.1231,1241, 

1251,1311,35S,3Hhim, 1121n,14C,64Cu,67Cu,86Y,88Y,90Y,177Lu,2llAt, 

186Re,188RelS3Sm 212Bi and32P otherlanthanides),luminescentlabels, 

chromophoricmoietiesdigoxigenin biotin/avidin DNAmoleculesorgoldfor 

detection.  

1004011 In certain embodiments, the conjugate moiety can be a 

clearance-modifyingagentwhichhelpsincreasehalf-lifeofthebi-functional 

molecule. Illustrativeexamplesincludewater-solublepolymerssuchasPEG, 

carboxymethylcellulose dextran polyvinyl alcohol, polyvinyl pyrrolidone, 

copolymersofethyleneglycol/propyleneglycolandthelike. Thepolymermaybe 

ofanymolecularweightandmaybebranchedorunbranched.Thenumberof 

polymersattachedtotheantibodymayvaryandifmorethanonepolymerare 

attachedtheycanbethesameordifferentmolecules.  

[00402J Incertainembodimentstheconjugatemoietycanbeapurification 

1004031 Incertainembodimentsthebi-functionalmoleculesprovidedhereinis 

usedasabaseforaconjugate.  

III. Polynucleotides and Recombinant Methods 

1004041 Thepresentdisclosureprovidesisolatedpolynucleotidesthatencode 

the bi-functional molecules provided herein. The term nucleic acid" or 

polynucleotide asusedhereinreferstodeoxyribonucleicacids (DNA) or 

ribonucleicacids(RINA)andpolymersthereofineithersingle-ordouble-stranded 

form. Unlessotherwiseindicated aparticularpolynucleotidesequencealso 
S implicitlyencompassesconservativelymodifiedvanantsthereof(e.g.degenerate 

codonsubstitutions),allelesorthologsSNPsandcomplementarysequencesaswell 
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asthesequenceexplicitlyindicated. Specificallydegeneratecodonsubstitutions 

maybeachievedbygeneratingsequencesinwhichthethirdpositionofoneormore 

selected(orall)codonsissubstitutedwithmixed-baseand/ordeoxyinosineresidues 
(seeBatzeretalNucleicAcidRes.19:5081(1991);OhtsukaetalJ.Biol.Chem.  

6, 6, 

260:2605-2608(1985);andRossolinietal.,Mol.Cell.Probes8:91-98(1994)).  

[00405J DNAencodingthemonoclonalantibodyisreadilyisolatedand 

sequencedusingconventionalprocedures(e.g.byusingoligonucleotideprobesthat 

arecapableofbindingspecificallytogenesencodingtheheavyandlightchainsofthe 

antibody). TheencodingDNAmayalsobeobtainedbysyntheticmethods.  

1004061 Theisolatedpolynucleotidethatencodesthebi-functionalmoleculecan 

beinsertedintoavectorforfurthercloning(amplificationoftheDNA)orfor 

expressionusingrecombinanttechniquesknownintheart. Manyvectorsare 

available. Thevectorcomponentsgenerallyincludebutarenotlimitedtooneor 

moreofthefollowing:asignalsequenceanoriginofreplicationoneormoremarker 

genesanenhancerelementapromoter(e.g.SV4OCMVEF-1Q),andatranscription 

terminationsequence.  

1004071 Thepresentdisclosureprovidesvectorscomprisingtheisolated 

providedhereinencodesthebi-functionalmoleculeatleastonepromoter(e.g.SV4O, 

CMVEF-1ci)operablylinkedtothenucleicacidsequenceandatleastoneselection 

marker. Examplesofvectorsincludebutarenotlimitedtoretrovinis(including 

lentivirus),adenovinisadeno-associatedvirusherpesvirus(e.g.herpessimplexvirus), 

poxvwusbaculoviruspapillomavinispapovavinis(e.g.SV4O),lambdaphageand 

M13phageplasmidpcDNA3.3,pMD1S-TpOptivecpCMVpEGFPpIERES, 

pQD-Hyg-GSeupAtTERpBADpcDNApCalpLpETpGEMEXpGEXpCI, 

pEGFTpSV2,pFUSEpVJTROpVJVOpMALpMONOpSELECTpUNO, 

pDUOPsg5LpBABEpWPXLpBJp15TV-LpProlSpTDpRS1OpLexA, 
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pACT2.2,pCMV-SCRIPT.RTM.,pCDM8, 9 1/amppcDNA3.1,pRc/RSV, 

PCR2.1,pEF-1,pFBpSGSpXT1,pCDEF3,pSVSPORTpEF-Bosetc.  

1004081 Vectors comprising the polynucleotide sequence encoding the 

bi-functionalmoleculecanbeintroducedtoahostcellforcloningorgeneexpression.  

SuitablehostcellsforcloningorexpressingtheDNAinthevectorshereinarethe 

prokaryoteyeastorhighereukaryotecellsdescribedabove.Suitableprokaryotesfor 

thispurposeincludeeubacteriasuchasGram-negativeorGram-positiveorganisms, 

forexampleEnterobacteriaceaesuchasEscherichiae.g.B.coli Enterobacter, 

ErwiniaKlebsiellaProteusSalmonellae.g.SalmonellatyphimuriumSerratiae.g.  

SerratiamarcescansandShigellaaswellasBacillisuchasB.subtilisandB.  

licheniformisPseudomonassuchasP.aeruginosaandStreptomyces.  

1004091 Inadditiontoprokaryoteseukaryoticmicrobessuchasfilamentous 

fungioryeastaresuitablecloningorexpressionhostsforthevectorsencodingthe 

bi-functionalmolecule. Saccharomycescerevisiaeorcommonbakersyeastisthe 

mostcommonlyusedamonglowereukaryotichostmicroorganisms. However 

numberofothergeneraspeciesandstrainsarecommonlyavailableandusefulherein 

suchasSchizosaccharomycespombeKluyveromyceshostssuchase.g.K.lactisK.  

24,178), K. waltii (ATCC 56,500), K. drosophilarum (ATCC 36,906), K.  

thermotoleransandK.marxianuwyarrowia(EP402,226);Pichiapastoris(EP 

183,070); Candidw Trichoderma reesia (EP 244,234); Neurospora crassa~ 

SchwanniomycessuchasSchwanniomycesoccidentalisandfilamentousfungisuch 

ase.g.NeurosporaPenicilliumTolypocladiumandAspergillushostssuchasA.  

nidulansandA.niger.  

1004101 Suitablehostcellsfortheexpressionofglycosylatedbi-functional 

moleculeprovidedhereinarederivedfrommulticellularorganisms. Examplesof 

invertebratecellsincludeplantandinsectcells. Numerousbaculoviralstrainsand 

vanantsandcorrespondingpermissiveinsecthostcellsfromhostssuchasSpodoptera 
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fnigiperda(caterpillar),Aedesaegypti(mosquito),Aedesalbopictus(mosquito), 

Drosophilamelanogaster(fniiffly),andBombyxmodhavebeenidentified. A 

vanetyofviralstrainsfortransfectionarepubliclyavailablee.g.theL-1variantof 

AutographacalifornicaNPVandtheBm-5strainofBombyxmodNPVandsuch 

virusesmaybeusedasthevirushereinaccordingtothepresentinventionparticularly 

fortransfectionofSpodopterafnigiperdacells. Plantcellculturesofcotton, corn 

potatosoybeanpetuniatomatoandtobaccocanalsobeutilizedashosts.  

100411J Howeverinteresthasbeengreatestinvertebratecellsandpropagation 

ofvertebratecellsinculture(tissueculture)hasbecomearoutineprocedure.  

ExamplesofusefulmammalianhostcelllinesaremonkeykidneyCV1line 

transformedbySV4O(COS-7,ATCCCRE1651);humanembryonickidneyline(293 

or293cellssubclonedforgrowthinsuspensioncultureGrahametal.,J.GenVirol.  

36:59(1977));babyhamsterkidneycells(BHIKATCCCCL10);Chinesehamster 

ovarycells/-DHFR(CR0,Urlaubetal.,Proc.Natl.Acad.Sci.USA77:4216(1980)); 

mousesertolicells(TM4,MatherBiol.Reprod.23:243-251(1980));monkeykidney 

cells(CV1ATCCCCL70);Africangreenmonkeykidneycells(VERO-76,ATCC 

CRL-1587);humancervicalcarcinomacells(HELAATCCCCL2);caninekidney 

cells(MDCKATCCCCL34);buffaloratlivercells(BRL3AATCCCBS1442); 

mousemammarytumor(MIMT060562ATCCCCLS1);TRIcells(Matheretal., 

AnnalsN.Y.Acad.Sci.383:44-68(1982));MRC5cellsFS4cells;andahuman 

hepatomaline(RepG2). Insomeembodimentsthehostcellisamammalian 

culturedcelllinesuchasCR0,BHKNSO,293andtheirderivatives.  

1004121 Hostcellsaretransformedwiththeabove-describedexpressionor 

cloningvectorsforproductionofthebi-functionalmoleculeandculturedin 

conventionalnutrientmediamodifiedasappropriateforinducingpromotersselecting 

transformantsoramplifyingthegenesencodingthedesiredsequences. Inanother 

embodiment, the bi-functional molecule may be produced by homologous 
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recombinationknownintheart. Incertainembodimentsthehostcelliscapableof 

producingthebi-functionalmoleculeprovidedherein.  

1004131 Thepresentdisclosurealsoprovidesamethodofexpressingthe 

bi-functionalmoleculeprovidedhereincomprisingculturingthehostcellprovided 

hereinundertheconditionatwhichthevectorofthepresentdisclosureisexpressed.  

Thehostcellsusedtoproducethebi-functionalmoleculeprovidedhereinmaybe 

culturedinavarietyofmedia. CommerciallyavailablemediasuchasHamsFlO 

(Sigma),MinimalEssentialMedium(MEM),(Sigma),RPMJ-1640(Sigma),and 

DulbeccosModifiedEagle'sMedium(DMEM),Sigma)aresuitableforculturingthe 

hostcells.InadditionanyofthemediadescribedinHametal.,Meth.Enz.58:44 

(1979),Barnesetal Anal.Biochem.102:255(1980),U.S.Pat.No.4,767,704; 

, 4,927,762;4,560,655,or5,122,469,WO90/03430WO87/00195orU.S.  

Pat.Re.30,985maybeusedasculturemediaforthehostcells. Anyofthesemedia 

maybesupplementedasnecessarywithhormonesand/orothergrowthfactors(such 

asinsulintransferrinorepidermalgrowthfactor),salts(suchassodiumchloride, 

calciummagnesiumandphosphate),buffers(suchasHEPES),nucleotides(suchas 

adenosineandthymidine),antibiotics(suchasGENTAMYCINTMdrug),trace 

elements(definedasinorganiccompoundsusuallypresentatfinalconcentrationsin 

necessarysupplementsmayalsobeincludedatappropriateconcentrationsthatwould 

beknowntoapersonskilledintheart. Thecultureconditionssuchastemperature, 

pHandthelikearethosepreviouslyusedwiththehostcellselectedforexpression 

andwillbeapparenttoapersonskilledintheart.  

1004141 Whenusingrecombinanttechniquesthebi-functionalmoleculecanbe 

producedintracellularlyintheperiplasmicspaceordirectlysecretedintothe 

medium. Ifthebi-functionalmoleculeisproducedintracellularlyasafirststepthe 

particulatedebriseitherhostcellsorlysedfragmentsisremovedforexampleby 

centrifugationorultrafiltration.Carteretat, BioTechnology10:163- 167(1992) 

describeaprocedureforisolatingantibodieswhicharesecretedtotheperiplasmic 
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spaceofB.coiLBrieflycellpasteisthawedinthepresenceofsodiumacetate(pH 

3. 5),EDTAandphenylmethylsulfonyifluoride(PMSF)overabout30mm. Cell 

debriscanberemovedbycentrifugation. Wherethebi-functionalmoleculeis 

secretedintothemediumsupematantsfromsuchexpressionsystemsaregenerally 

firstconcentratedusingacommerciallyavailableproteinconcentrationfilterfor 

exampleanAmiconorMilliporePelliconultrafiltrationunit. Aproteaseinhibitor 

suchasPMSFmaybeincludedinanyoftheforegoingstepstoinhibitproteolysisand 

antibioticsmaybeincludedtopreventthegrowthofadventitiouscontaminants.  

1004151 Thebi-functionalmoleculepreparedfromthecellscanbepurified 
S S 

usingforexamplehydroxylapatitechromatographygelelectrophoresisdialysis, 

DEAF-celluloseionexchangechromatographyammoniumsulfateprecipitation 

saltingoutandaffinitychromatographywithaffinitychromatographybeingthe 

preferredpunficationtechnique.  

1004161 IncertainembodimentsProteinAimmobilizedonasolidphaseisused 

forimmunoaffinitypurificationoftheantibodyandantigen-bindingfragmentthereof 

ThesuitabilityofproteinAasanaffinityliganddependsonthespeciesandisotypeof 

anyimmunoglobulinFcdomainthatispresentinthebi-functionalmolecule.  

orgamma4heavychains(Lindmarketal. J.Immunol.Meth.62:1-13(1983)).  

ProteinGisrecommendedforallmouseisotypesandforhumangamma3(Gussetal., 

EMBOJ.5:15671575(1986)). Thematrixtowhichtheaffinityligandisattachedis 

mostoftenagarosebutothermatricesareavailable.Mechanicallystablematrices 

suchascontrolledporeglassorpoly(styrenedivinyl)benzeneallowforfasterflow 

ratesandshorterprocessingtimesthancanbeachievedwithagarose.Wherethe 

antibodycomprisesaCR3domaintheBakerbondABXTMresin(J.T.Baker, 

Phillipsburg, N.J.)isuseful forpurification. Othertechniquesforprotein 

purificationsuchasfractionationonanion-exchangecolumnethanolprecipitation 

ReversePhaseHIPLC chromatographyonsilicachromatographyonheparin 

SEPHAROSETMchromatographyonananionorcationexchangeresin(suchasa 
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polyasparticacidcolumn),chromatofocusingSDS-PAGEandammoniumsulfate 

precipitationarealsoavailabledependingontheantibodytoberecovered.  

1004171 Followinganypreliminarypurificationstep(s),themixturecomprising 

theantibodyofinterestandcontaminantsmaybesubjectedtolowpHhydrophobic 

interactionchromatographyusinganelutionbufferatapHbetweenabout2.5-4.5, 

preferablyperformedatlowsaltconcentrations(e.g.fromaboutO-O.25Msalt).  

Iv. Pharmaceutical Composition 

1004181 Thepresentdisclosurefurtherprovidespharmaceuticalcompositions 

comprisingthebi-functionalmoleculeandoneormorepharmaceuticallyacceptable 

carriers.  

1004191 Pharmaceuticalacceptablecarriersforuseinthepharmaceutical 

compositionsdisclosedhereinmayincludeforexamplepharmaceuticallyacceptable 

liquidgelorsolidcarriersaqueousvehiclesnonaqueousvehiclesantimicrobial 

agentsisotonicagents buffers antioxidants anestheticssuspending/dispending 

agentssequesteringorchelatingagentsdiluentsadjuvantsexcipientsornon-toxic 

auxiliarysubstancesothercomponentsknownintheartorvariouscombinations 

1004201 Suitablecomponentsmayincludeforexampleantioxidantsfillers, 

binders disintegrates, buffers, preservatives lubricants flavorings, thickeners, 

coloringagentsemulsifiersorstabilizerssuchassugarsandcyclodextrins. Suitable 

antioxidantsmayincludeforexamplemethionineascorbicacidEDTAsodium 

thiosulfateplatinumcatalasecitricacidcysteinethioglycerolthioglycolicacid 

thiosorbitolbutylatedhydroxanisolbutylatedhydroxytolueneand/orpropylgallate.  

Asdisclosedhereininclusionofoneormoreantioxidantssuchasmethionineina 
S 

compositioncomprisingthebi-functionalmoleculeandconjugatesprovidedherein 

decreasesoxidationofthebi-functionalmolecule. Thisreductioninoxidation 

preventsorreduceslossofbindingaffinitytherebyimprovingantibodystabilityand 
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maximizing shelf-life. Therefore in certain embodiments, pharmaceutical 
e 

compositionsareprovidedthatcompnseoneormorebi-functionalmoleculeas 

disclosedhereinandoneormoreantioxidantssuchasmethionine. Furtherprovided 

aremethodsforpreventingoxidationofextendingtheshelf-lifeofand/orimproving 

theefficacyofabi-functionalmoleculeprovidedhereinbymixingthebi-functional 

moleculewithoneormoreantioxidantssuchasmethionine.  

1004211 Tofurtherillustratepharmaceuticalacceptablecarriersmayinclude, 
forexampleaqueousvehiclessuchassodiumchlorideinjection S 

Ringersinjection 

isotonicdextroseinjectionsterilewaterinjectionordextroseandlactatedRinger9s 

injectionnonaqueousvehiclessuchasfixedoilsofvegetableorigincottonseedoil 

cornoilsesameoilorpeanutoilantimicrobialagentsatbacteriostaticorfungistatic 

concentrationsisotonicagentssuchassodiumchlorideordextrosebufferssuchas 

phosphateorcitratebuffersantioxidantssuchassodiumbisulfatelocalanesthetics 

suchasprocainehydrochloridesuspendinganddispersingagentssuchassodium 

carboxymethylcelluose, hydroxypropylmethylcellulose, orpolyvinylpyrrolidone, 

emulsifyingagentssuchasPolysorbate80(TWEEN-80),sequesteringorchelating 

agentssuchasEDTA(ethylenediaminetetraaceticacid)orEGTA(ethyleneglycol 

tetraaceticacid),ethylalcoholpolyethyleneglycolpropyleneglycol sodium 

utilizedascarriersmaybeaddedtopharmaceuticalcompositionsinmultiple-dose 

containersthatincludephenolsorcresolsmercurialsbenzylalcoholchlorobutanol, 

methylandpropylp-hydroxybenzoicacidestersthimerosalbenzalkoniumchloride 

andbenzethoniumchloride. Suitableexcipientsmayincludeforexamplewater, 

salinedextroseglycerolorethanol. Suitablenon-toxicauxiliarysubstancesmay 

includeforexamplewettingoremulsifyingagentspHbufferingagentsstabilizers, 

solubilityenhancersoragentssuchassodiumacetatesorbitanmonolaurate, 

triethanolamineoleateorcyclodextrin.  

1004221 Thepharmaceuticalcompositionscanbealiquidsolutionsuspension 

emulsionpill capsule tabletsustainedreleaseformulation orpowder. Oral 
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formulationscanincludestandardcarrierssuchaspharmaceuticalgradesofmannitol, 

lactose, starchmagnesiumstearatepolyvinylpyrollidonesodiumsaccharine, 

cellulosemagnesiumcarbonateetc.  

1004231 In certain embodiments, the pharmaceutical compositions are 

formulated into an injectable composition. The injectable pharmaceutical 

compositionsmaybepreparedinanyconventionalformsuchasforexampleliquid 

solutionsuspensionemulsionorsolidformssuitableforgeneratingliquidsolution 

suspension oremulsion. Preparationsforinjectionmayincludesterileand/or 

non-pyreticsolutionsreadyforinjection steriledrysolubleproductssuchas 

lyophilizedpowdersreadytobecombinedwithasolventjustpriortouseincluding 

hypodermictabletssterilesuspensionsreadyforinjection steriledryinsoluble 

productsreadytobecombinedwithavehiclejustpriortouseandsterileand/or 

non-pyreticemulsions. Thesolutionsmaybeeitheraqueousornonaqueous.  

1004241 Incertainembodimentsunit-doseparenteralpreparationsarepackaged 

inanampouleavialorasyringewithaneedle. Allpreparationsforparenteral 

administrationshouldbesterileandnotpyreticasisknownandpracticedintheart.  

dissolvingabi-functionalmoleculeasdisclosedhereininasuitablesolvent. The 

solvent may contain an recipient which improves the stability or other 

pharmacologicalcomponentsofthepowderorreconstitutedsolutionpreparedfrom 

thepowder. Excipientsthatmaybeusedincludebutarenotlimitedtowater, 

dextrosesorbitalfructosecornsyrupxylitolglyceringlucosesucroseorother 

suitableagent. Thesolventmaycontainabuffer suchascitratesodiumor 

potassiumphosphateorothersuchbufferknowntoapersonskilledintheartatin 

oneembodimentaboutneutralpH. Subsequentsterilefiltrationofthesolution 

followedbylyophilizationunderstandardconditionsknowntoapersonskilledinthe 

artprovidesadesirableformulation.Inoneembodimenttheresultingsolutionwillbe 

apportionedintovialsforlyophilization. Eachvialcancontainasingledosageor 
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multipledosagesofthebi-functionalmoleculeorcompositionthereof Overfilling 

vialswithasmallamountabovethatneededforadoseorsetofdoses(e.g.about1O~o) 

isacceptablesoastofacilitateaccuratesamplewithdrawalandaccuratedosing.The 

lyophilizedpowdercanbestoredunderappropriateconditionssuchasatabout4 0 C 

toroomtemperature.  

[00426J Reconstitutionofalyophilizedpowderwithwaterforinjection 

providesaformulationforuseinparenteraladministration.Inoneembodimentfor 

reconstitutionthesterileand/ornon-pyreticwaterorotherliquidsuitablecarderis 

addedtolyophilizedpowder. Thepreciseamountdependsupontheselectedtherapy 

beinggivenandcanbeempiricallydetermined.  

V. Kits 

1004271 In certain embodiments the present disclosure provides a kit 

compnsingthebi-functionalmoleculeprovidedhereinand/orthepharmaceutical 
S 

compositionprovidedherein. Incertainembodiments thepresentdisclosure 
providesakitcomprisingthebi-functionalmoleculeprovidedhereinandasecond 

therapeuticagent. Incertainembodimentsthesecondtherapeuticagentisselected 

fromthegroupconsistingofachemotherapeuticagentananti-cancerdrugradiation 

cellulartherapyagenetherapyahormonaltherapyanantiviralagentanantibiotic, 

ananalgesicsanantioxidantametalchelatorandcytokines.  

[00428J Suchkitscanfurtherinclude ifdesiredoneormoreofvarious 

conventionalpharmaceuticalkitcomponentssuchasforexamplecontainerswith 

oneormorepharmaceuticallyacceptablecarriersadditionalcontainersetc.,aswillbe 

readilyapparenttoapersonskilledintheart. Instructionseitherasinsertsora 

labelsindicatingquantitiesofthecomponentstobeadministeredguidelinesfor 

administrationand/orguidelinesformixingthecomponentscanalsobeincludedin 

thekit.  

VI. Methods ofUse 
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1004291 Inanotheraspectthepresentdisclosureprovidesamethodoftreating, 

preventingoralleviatingaPD-Li related diseaseinasubject, comprising 

administeringtothesubjectatherapeuticallyeffectiveamountofthebi-functional 

herein.  

moleculeprovidedhereinorthepharmaceuticalcompositionorkitprovided S 

1004301 Incertainembodimentsthesubjectishuman.  

[00431J PD-i-relatedconditionsanddisorderscanbeimmunerelateddiseaseor 

disordercancersautoimmunediseasesorinfectiousdisease.  

[00432J IncertainembodimentsthePD-i-relatedconditionsanddisorders 

includecancersforexamplenon-smallcelllungcancersmallcelllungcancerrenal 

cellcancercolorectalcancerovariancancerbreastcancerpancreaticcancergastric 

carcinomabladdercanceresophagealcancermesotheliomamelanomaheadand 

neckcancerthyroidcancersarcomaprostatecancerglioblastomacervicalcancer, 

thymiccarcinomaleukemialymphomasmyelomasmycosesfungoidsmerkelcell 

cancerandotherhematologicmalignanciessuchasclassicalHodgkinlymphoma 
S 

(CHL),primarymediastinallargeB-celllymphomaT-cell/histiocyte-nchB-cell 

lymphomaEBV-positiveand-negativePTLDandEBV-associateddiffuselarge 

B-cell lymphoma (DLBCL), plasmablastic lymphoma extranodal NK/T-cell 

lymphomaHodgkin'slymphoma neoplasmofthecentralnervoussystem(CNS), 

suchasprimaryCNSlymphomaspinalaxistumorbrainstemglioma. Incertain 

embodimentsthetumorsandcancersaremetastaticespeciallymetastatictumors 

expressingPD-Li.  

[00433J IncertainembodimentsthePD-i-relatedconditionsanddisorders 

includeautoimmunediseases.Autoimmunediseasesincludebutarenotlimitedto, 

AcquiredImmunodeficiencySyndrome(ADSwhichisaviraldiseasewithan 

autoimmunecomponent),alopeciaareataankylosingspondylitisantiphospholipid 

syndrome autoimmune Addison's disease autoimmune diabetes, autoimmune 
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S 

hemolyticanemiaautoimmunehepatitisautoimmuneinnereardisease(AIlED), 

autoimmune1ymphoproliferativesyndrome(ALPS),autoimmunethrombocytopenic 

purpura (ATP), Belicet's disease cardiomyopathy, celiac spnie-dermatitis 

hepetiformis chronicfatigueimmunedysfunctionsyndrome(CFIIDS),chronic 

infiammatorydemyelinatingpolyneuropathy(CIIPD),cicatricialpemphigoldcold 

agglutinin disease, crest syndrome, Crohn's disease Degos disease, 
S 

dermatomyositis-juvenile, discoid lupus, essential mixed cryoglobulinemia, 

9 fibromyalgia-fibromyositisGraves'diseaseGuillain-BarresyndromeHashimotos 

thyroiditisidiopathicpulmonaryfibrosisidiopathicthrombocytopeniapurpura(JTP), 
S 

IgAnephropathyinsulin-dependentdiabetesmellitusjuvenilechronicarthritis 

(Still'sdisease),juvenilerheumatoidarthritisMeniere'sdiseasemixedconnective 

tissuediseasemultiple sclerosismyastheniagravispemaciousanemiapolyarteritis 

nodosa, polychondritis, polyglandular syndromes, polymyalgia rheumatic, 

polymyositisanddermatomyositisprimaryagammaglobulinemiaprimarybiliary 

cirrhosispsoriasispsoriaticarthritisRaynaud'sphenomena Reiter'ssyndrome, 

rheumaticfeverrheumatoidarthritis, S 

sarcoidosisscleroderma(progressivesystemic 
sclerosis(P55),alsoknownassystemicsclerosis(55)),Sjogrenssyndromestiff-man 

syndromesystemiclupuserythematosusTakayasuarteritistemporalarteritis/giant 

1004341 IncertainembodimentsthePD-i-relatedconditionsanddisorders 

includeinfectiousdisease, Infectiousdiseaseincludeforexamplechronicviral 

infectionforexamplefungusinfectionparasite/protozoaninfectionorchronicviral 

infection for example, mal S S 

S 

onychomycosis, aspergilosis blastomycosis, candidiasis albicans, 
S 

paracoccidioiomycosis, microsporidiosis, Acanthamoeba keratitis, Amoebiasis, 

AscariasisBabesiosisBalantidiasisBaylisascariasisChagasdiseaseClonorchiasis, 

CochliomyiaCryptosporidiosisDiphyllobothri S S S 

S S 

Elephantiasis, Enterobiasis, Fascioliasis, Fasciolopsiasis, Filariasis, Giardiasis, 

GnathostomiasisHymenolepiasis, Jsospo~asisKatayamafeverLeishmaniasis, 
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S Lymedisease Metagonimiasis Myiasis, Onchocerciasis, Pediculosis, Scabies, 
Schistosomi S 

asis, Sieeping sickness Strongyloidiasis Taeniasis, Toxocariasis, 

Toxoplasmosis, Tnchinosis Tnchuriasis Trypanosomiasis, helmintli infection 

infectionofhepatitisB(HBV),hepatitisC(HCV),herpesvirusEpstein-Barrvirus, 

HF/-iHJV-2,cytomegalovirusherpessimplexvirustypeIherpessimplexvirus 

typeIIhumanpapillomavirusadenoviruisKaposiWestsarcomaassociatedherpes 

virusepidemicsthinringvirus(Torquetenovirus),humanTlymphotrophicviruseI, 

humanTlymphotrophicviruseIIvaricellazosterJCvirusorBKvirus.  

1004351 In certain embodiments, the PD-Li related disease is a 

PD-Li-expressingcanceroraPD-Li-overexpressingcancer.A"PD-Li-expressing 

,, S 

cancerisonethatinvolvescancercellsortumorcellshavingPD-Liproteinpresent 
attheircell surface. A"PD-L1-overexpressingcancer isonewhichhas 

significantlyhigherlevelsofaPD-Liatthecellsurfaceofacancerortumorcell, 

comparedtoanoncancerouscellofthesametissuetype.  

1004361 PD-Liexpressionoroverexpressionmaybedeterminedinadiagnostic 

orprognosticassaybyevaluatingincreasedlevelsofthePD-Lipresentonthesurface 

ofacell(e.g.viaanimmunohistochemistryassay;ifiC).Alternativelyoradditionally, 

fluorescentinsituhybridization(FJSH~seeW098/45479publishedOctoberi998), 

southernblottingorpolymerasechainreaction(PCR)techniquessuchasrealtime 

quantitativePCR(RT-PCR). Onemayalso studyPD-Li overexpressionby 

measuringshedantigen(e.g.,PD-LiectodomainorsolublePD-Li)inabiological 

fluidsuchasserum.Asidefromtheaboveassaysvariousinvivoassaysareavailable 

totheskilledpractitioner.Forexampleonemayexposecellswithinthebodyofthe 

patienttoananti-PD-Liantibodywhichisoptionallylabeledwithadetectablelabel, 

e.g.aradioactiveisotopeandbindingoftheantibodytocellsinthepatientcanbe 

evaluatede.g.byexternalscanningforradioactivityorbyanalyzingabiopsytaken 

fromapatientpreviouslyexposedtotheantibody.  

106 

onemaymeasurelevelsofPD-Li-encodingnucleicacidinthecelle.g.via



WO2022/105817 PCT/CN2021/131389 

1004371 Insomeembodimentsthesubjecthasbeenidentifiedasbeinglikelyto 

respondtoaPD-iantagonist. ThepresenceorlevelofPD-Lionaninterested 

biologicalsamplecanbeindicativeofwhetherthesubjectfromwhomthebiological 

sampleisderivedcouldlikelyrespondtoaPD-iantagonist. Insomeembodiments, 

thetestsampleisderivedfromacancercellortissueortumorinfiltratingimmune 

cells. Incertainembodimentspresenceorup-regulatedlevelofthePD-Liinthe 

test biological sample indicates likelihood of responsiveness. The term 

up-regulated"asusedhereinreferstoanoverallincreaseofnolessthani 0 i50 
200o,250o30%350o4O~o450oSO%55~o,6O%650o,7O%750 o,8O0 oorgreater, 

, , , 

intheproteinlevelofPD-LiinthetestsampleascomparedtothePD-Liprotein 

levelinareferencesampleasdetectedusingthesameantibody. Thereference 

samplecanbeacontrolsampleobtainedfromahealthyornon-diseasedindividualor 

ahealthyornon-diseasedsampleobtainedfromthesameindividualfromwhomthe 

testsampleisobtained. Forexamplethereferencesamplecanbeanon-diseased 

sampleadjacenttoorintheneighborhoodofthetestsample(e.g.tumor).  

1004381 IncertainembodimentsthePD-Lirelateddiseaseisresistantto 

PD-Li/PD-imonotherapy. "PD-Li/PD-imonotherapy asusedhereinreferstoa 

monotherapythatactsbyinhibitingorreducingPD-LiandPD-iinteractionor 

therapyanti-PD-iantibodytherapyormonotherapyinvolvingsmallmolecule 

inhibitorsdirectedtoPD-iorPD-Li. By"resistant"itismeantthatthediseasehas 

noorreducedresponsivenessorsensitivitytoaPD-Li/PD-imonotherapy. Reduced 

responsivenesscanbeindicatedbyforexamplerequirementofanincreaseddoseto 

achieveagivenefficacy. Incertainembodimentsthediseasecanbenon-responsive 

toPD-Li/PD-imonotherapy. Forexamplethecancercellsortumorsizeincreases 

despiteofthetreatmentwiththePD-Li/PD-imonotherapyorthediseaseshowed 

regressionbacktoitsformerstateforexamplereturnofprevioussymptoms 

followingpartialrecovery. TheresistancetoPD-Li/PD-imonotherapycanbede 

novooracquired.  
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1004391 Inanotheraspectthepresentdisclosureprovidesamethodoftreating, 

preventingoralleviatinginasubjectadiseaseorconditionthatwouldbenefitfrom 

suppressionofanimmunosuppressivecytokinefrominductionofsustainedimmune 

responsesorfromstimulationofanti-tumorimmunitycomprisingadministeringan 

effectiveamountofthebi-functionalmoleculeprovidedhereinorthepharmaceutical 

compositionprovidedherein.  

1004401 InsomeembodimentstheimmunosuppressingcytokineisaTGFf3or 

9 InsomeembodimentstheimmunosuppressingcytokineisaTGFf31orILL-ifEY 

1004411 InsomeembodimentsthediseaseorconditionisaTGFj3-related 

diseaseorcondition.InsomeembodimentstheTGFI3-relateddiseaseiscancer, 

fibroticdiseaseorkidneydisease.  

1004421 IncertainembodimentstheTGFI3-relateddiseaseiscancer.Incertain 

embodimentsthecancerisselectedfromthegroupconsistingofcolorectalbreast, 
e 

ovananpancreaticgastricprostaterenalcervicalmyelomalymphomaleukemia, 
thyroid endometrial uterine bladder neuroendocrine, head andneck, liver, 

nasopharyngealtesticular smallcelllungcancernon-smallcelllungcancer, 

melanomabasalcellskincancersquamouscellskincancerdermatofibrosarcoma 

andmyelodisplasticsyndromes.  

1004431 IncertainembodimentstheTGFI3-relateddiseaseisfibroticdisease.  

Fibroticdiseaseisadiseaseorconditionthatinvolvesfibrosis. Fibrosisisascarring 

processthatisacommonfeatureofchronicorganinjuryforexampleinlungsliver, 

kidneyskinheartgutormuscle. Fibrosisischaracterizedbyelevatedactivityof 

transforminggrowthfactor-beta(TGF-f3)resultinginincreasedandaltereddeposition 

ofextracellularmatrixandotherfibrosis-associatedproteins.  

1004441 Fibroticdiseasecanincludefibroticdiseaseinlungsliverkidneyeyes 

skinheartgutormuscle. Examplesoffibroticdiseaseinlungsincludepulmonary 
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S 

fibrosiscysticfibrosispulmonaryhypertensionprogressivemassivefibrosis, 

bronchiolitisobliterans airwayremodelingassociatedwithchronicasthmaor 

idiopathicpulmonary. Examplesoffibroticdiseaseinliverincludecirrhosisor 

non-alcoholicsteatohepatitis. Examplesoffibroticdiseaseinkidneyincludesuchas 

renalfibrosisischemicrenalinjurytubulointerstitialfibrosisdiabeticnephropathy, 

nephrosclerosisornephrotoxicity. Examplesoffibroticdiseaseineyesincludesuch 
S 

ascornealfibrosissubretinalfibrosis. Examplesoffibroticdiseaseinskininclude 

suchasnephrogenicsystemicfibrosiskeloidorscleroderma. Examplesoffibrotic 

diseaseinheartincludeendomyocardialfibrosisoroldmyocardialinfarction.  

[00445J InsomeembodimentsthediseaseorconditionisanIL-1-related 

disease or condition. In some embodiments, the IL-i-related disease is 

autoinflammatory disease, metabolic syndrome, acute inflammation chronic 

inflammationormalignancy.  

1004461 Insomeembodimentsthediseaseorconditionwouldbenefitfrom 

inductionofsustainedimmuneresponsesbystimulatingMMCIIsignalingwithan 

immunostimulatoiypolypeptidee.g.,solubleLAG-3.Insomeembodimentsthe 

diseaseorconditioniscancerviralinfectionparasiteinfectionoracombination 

1004471 Insomeembodimentsthediseaseorconditionwouldbenefitfrom 

stimulationofanti-tumorimmunitybyinhibitinganimmunoinhibitoryreceptor 

signaling.InsomeembodimentstheimmunoinhibitoryreceptorisSTRPct.Incertain 

embodimentsthediseasedisorderorconditionisSIRPccrelatedsuchascancer, 

solidtumorachronicinfection aninflammatorydiseasemultiplesclerosisan 

autoimmunedisease aneurologicdiseaseabraininjuryanerveinjurya 
S 

polycythemiaahemochromatosisatraumaasepticshockfibrosisatherosclerosis, 

obesitytypeIIdiabetesatransplantdysfunctionorarthritis.Insomeembodiments, 

thecancerisanalcancerappendixcancerastrocytomabasalcellcarcinoma, 

gallbladdercancergastriccancerlungcancerbronchialcancerbonecancerliver 
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andbileductcancerpancreaticcancerbreastcancerlivercancerovariancancer, 

testiclecancerkidneycancerrenalpelvisanduretercancersalivaryglandcancer, 

smallintestinecancerurethralcancerbladdercancerheadandneckcancerspine 

cancerbraincancercervixcanceruterinecancerendometrialcancercoloncancer, 

colorectalcancer rectalcancer analcancer esophagealcancergastrointestinal 

cancerskincancerprostatecancerpituitarycancervaginacancerthyroidcancer, 

throatcancerglioblastomamelanomamyelodysplasticsyndromesarcomateratoma 

chroniclymphocyticleukemia(CLL),chronicmyeloidleukemia(CML),acute 

lymphocyticleukemia(ALL),acutemyeloidleukemia(AML),Hodgkinlymphoma, 

non-HodgkinlymphomamultiplemyelomaTorBcelllymphoma GIorgan 

interstitialomasofttissuetumorhepatocellularcarcinomaandadenocarcinoma.In 

some embodiments the cancer is a CD47-expressing cancer or a 

CD47-overexpressingcancer.  

[00448J Thetherapeuticallyeffectiveamountofabi-functionalmolecule 

providedhereinwilldependonvariousfactorsknownintheartsuchasforexample 

bodyweightagepastmedicalhistorypresentmedicationsstateofhealthofthe 

subjectandpotentialforcross-reactionallergiessensitivitiesandadverseside-effects 

aswellastheadministrationrouteandextentofdiseasedevelopment. Dosagesmay 

S 

vetennarian)asindicatedbytheseandothercircumstancesorrequirements.  

[00449J Incertainembodimentsthebi-functionalmoleculeprovidedherein 

maybeadministeredatatherapeuticallyeffectivedosageofabout0.01mg/kgto 

about100mg/kg. Incertainembodimentstheadministrationdosagemaychange 

overthecourseoftreatment. Forexample incertainembodimentstheinitial 

administrationdosagemaybehigherthansubsequentadministrationdosages. In 

certainembodimentstheadministrationdosagemayvaryoverthecourseoftreatment 

dependingonthereactionofthesubject.  
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1004501 Dosageregimensmaybeadjustedtoprovidetheoptimumdesired 

response(e.g.atherapeuticresponse). Forexampleasingledosemaybe 

administeredorseveraldivideddosesmaybeadministeredovertime.  

1004511 Thebi-functionalmoleculeprovidedhereinmaybeadministeredby 

anyrouteknownintheartsuchasforexampleparenteral(e.g.subcutaneous, 

intraperitoneal intravenous including intravenous infusion intramuscular or 

intradermalinjection)ornon-parenteral(e.g.oralintranasalintraocularsublingual, 

rectalortopical)routes.  

[00452J Insomeembodimentsthebi-functionalmoleculeprovidedhereinmay 

beadministeredaloneorincombinationwithatherapeuticallyeffectiveamountofa 

secondtherapeuticagent. Forexamplethebi-functionalmoleculedisclosedherein 

maybeadministeredincombinationwithasecondtherapeuticagentforexamplea 

chemotherapeuticagentananti-cancerdrugradiationtherapyanimmunotherapy 

agentananti-angiogenesisagentatargetedtherapyacellulartherapyagene 

therapyahormonaltherapyanantiviralagentanantibioticananalgesicsan 

antioxidantametalchelatororcytokines.  
,,S 

thatstimulatesimmunesystemtofightagainstdiseasesuchascancerorthatboosts 

immunesysteminageneralway.Examplesofimmunotherapyincludewithout 

limitationcheckpointmodulatorsadoptivecelltransfercytokinesoncolyticvirus 

andtherapeuticvaccines.  

[00454J "Targetedtherapyisatypeoftherapythatactsonspecificmolecules 

associatedwithcancersuchasspecificproteinsthatarepresentincancercellsbut 

notnormalcellsorthataremoreabundantincancercellsorthetargetmoleculesin 

thecancermicroenvironmentthatcontributestocancergrowthandsurvival.  
S 

Targetedtherapytargetsatherapeuticagenttoatumortherebyspanngofnormal 

tissuefromtheeffectsofthetherapeuticagent.  
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1004551 Incertainoftheseembodimentsabi-functionalmoleculeprovided 

hereinthatisadministeredincombinationwithoneormoreadditionaltherapeutic 

agentsmaybeadministeredsimultaneouslywiththeoneormoreadditional 

therapeuticagentsandincertainoftheseembodimentsthebi-functionalmolecule 

andtheadditionaltherapeuticagent(s)maybeadministeredaspartofthesame 

~1 

pharmaceuticalcomposition. Howeverabi-functionalmoleculeadministered' in 
combination withanothertherapeuticagentdoesnothavetobeadministered 

simultaneouslywithorinthesamecompositionastheagent. Abi-functional 

moleculeadministeredpriortoorafteranotheragentisconsideredtobeadministered 

~~1 

incombination"withthatagentasthephraseisusedhereineveniftheantibodyor 
antigen-bindingfragmentandthesecondagentareadministeredviadifferentroutes.  

Wherepossibleadditionaltherapeuticagentsadministeredincombinationwiththe 

antibodiesorantigen-bindingfragmentsthereofdisclosedhereinareadministered 

accordingtotheschedulelistedintheproductinformationsheetoftheadditional 

therapeuticagentoraccordingtothePhysicians'DeskReference2003(Physicians 

DeskReference,57thE&MedicalEconomicsCompany;ISBN:156363445757th 

edition(November2002))orprotocolswellknownintheart.  

[00456J Inanotheraspectthepresentdisclosurealsoprovidesuseofthe 

providedhereininthemanufactureofamedicamentfortreatingaPD-Lirelated 

diseaseand/oraTGF-f3-relateddiseaseand/oranIL-irelateddiseaseand/oraCD47 

relateddiseaseinasubject.  

1004571 Thefollowingexamplesareprovidedtobetterillustratetheclaimed 

inventionandarenottobeinterpretedaslimitingthescopeoftheinvention. All 

specificcompositionsmaterialsandmethodsdescribedbelowinwholeorinpart, 

fallwithinthescopeofthepresentinvention. Thesespecificcompositionsmaterials 

andmethodsarenotintendedtolimittheinventionbutmerelytoillustratespecific 

embodimentsfallingwithinthescopeoftheinvention. Apersonskilledintheart 

maydevelopequivalentcompositionsmaterialsandmethodswithouttheexerciseof 
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inventivecapacityandwithoutdepartingfromthescopeoftheinvention. Itwillbe 

understoodthatmanyvariationscanbemadeintheprocedureshereindescribedwhile 

stillremainingwithintheboundsofthepresentinvention. Itistheintentionofthe 

inventorsthatsuchvariationsareincludedwithinthescopeoftheinvention.  

EXAMPLES 

Example 1: Generation, expression and purification ofhumanzied 4B6 

antibodies 

S 

1004581 The anti-PD-Li mAb 4B6 which originated in Patent 

W02017161976A1comprisinga'[HsequenceofSEQEDNO:46andaVLsequence 

ofSEQIDNO:47shownbelowwasapotentPD-i/PD-Liblocker.Thisantibody 

wasgeneratedfrommousehybridomaantibodythereforeitneededanappropriate 

humanization.Thesequenceofthevariabledomainofmouseantibody4B6wasused 

toidentifythegermlinesequencewiththehighesthomologytotheirrespective 

murineframework.Computer-modellingwasusedfordesigningthehumanzied 

variants with complementarity-determining region (CDR) grafting and back 
S 

mutations.  

S 

EVQLQQSGBELVKBGASVKISCKASGYVFJiDYYIVfrIWVKQSHGKSLEWIGDINPNNGGTS 

YNHKFKGKATVTVDKSSRTAYMELLSLTSEDSAVYYCVI WGDGPFAYWGQGTLVTVSA 

S 

1004601 Mouse/chimenclightchainvariableregion(SEQTEDNO:47): 

DIVMTQSQKFMSTSVGDRVSITCYASQNVGAAVAWYQQKBGQSBKLLIYSASNRYTGVB 

DRFTGSGSGTDFTLTISAThIQSEDLADYFCQQYSNYPTFGSGTKLGIK 

1004611 NOTE: Theitalic portion represents framework(FR), andthe 

underlined portion represents CDR sequences. The order is 

FR1-CDR1-FR2-CDIK2-FR3-CDR3-FR4.  
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1004591 Mouse/chimencheavychainvariableregion(SEQIDNO:46):
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1004621 HumangermlineframeworksequencesVK/1-33forlightchainand 
xrJ~JI1-2forheavychainwereusedforCDRgraftingrespectively.  

S 

1004631 Heavychainvariants1,2,3and4(i.e 'VHvanant1,2,3,and4)were 

obtainedbydirectgraftingthethreeCDRstotheVHgermlinesequence(SEQlIDNO: 

48),andinadditionthebackmutationsofM69VR71VforVIIIvariant1(SEQID 

NO:49),M69VR71VA93VR94Kfor~VHvariant2(SEQTEDNO:50),M69V, 

R71VT73KT28Vfor'VHvariant3(SEQIDNO:51)andM69VR71VA93V, 

R94KT73KT28VG44SforMElvariant4(SEQIDNO:52),respectively.  

4 [00464J Germlinesequencefor4B6'[H.  

1004651 '/H/1-2(4B6-VHgermlineSEQIDNO:48): 

QVQLVQSGAIWKKPGAS~fKVSCKASGYTFTGYYMHWVRQAPGQGLEWMG 

WNPNSGGTNYAQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCAR 

1004661 'VHI1-2variant1(4B6HaSEQIDNO:49): 

QVQLVQSGAIWKKPGAS~fKVSCKASGYTFTDYYMNWVRQAPGQGLEWMG 
DINPNNGGTSYNHKFKGRVTVTVDTSISTAYMIEL WG 

SRLRSDDTAVYYCAR 

1004671 VHI1-2variant2(4B6HbSEQIDNO:50): 

QVQLVQSGAIWKKPGASVKVSCKASGYTFTDYYMNWVRQAPGQGLEWMG 

DThPNNGGTS7ENHKFKGRVTVTVDTSISTAYMFLSRLRSDDTAVYYCVKWG 

DGPFAYWGQGTLVTVSS 

1004681 'VH/1-2variant3(Hu4B6HcSEQIDNO:51): 

QVQLVQSGAIWKKPGASVKVSCKASGYVFTDYYMNWVRQAPGQGLEWMG 

DThPNNGGTSYNHKFKGRVTVTVDKSJSTAYMELSRLRSDDTAVYYCARWG 

DGPFAYWGQGTLVTVSS 

1004691 '[HI1-2variant4(Hu4B6HdSEQIDNO:52): 
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QVQLVQSGAIWKKPGASVKVSCKASGYXTTDYYMNWVRQAPGQSLEWMG 

DThPNNGGTSYNHKFKGRVTVTVDKSJSTAYMELSRLRSDDTAVYYCW(WG 

DGPFAYWGQGTLVTVSS 

1004701 Lightchainvairants1and2(VLvariant1and2)wereobtainedby 

directgraftingthethreeCDRstothegermlineseqeunce(SEQEDNO:53),andin 
additionthebackmutationofF73LmutationforVL S 

vanant1(SEQTEDNO:54)and 

F73LA435,560Dfor"/Lvariant2(SEQlIDNO:55),respectively.  

1004711 Germlinesequencefor4B6VL: 

1004721 VK/1-33(4B6-VL-germlineSEQlIDNO:53): 

DJQMTQSPSSLSASVGDRVTJTCQASQDJSNYLNWYQQKPGKAPKLLJYDASN 

LETEWPSRFSGSGSGTDFTFTISSLQPEDJATYYCQQYDNLP 

1004731 ~VK/1-33variant1(Hu4B6LaSEQlIDNO:54): 

DJQMTQSPSSLSASVGDRVTJTCKASQNVGAAVAWYQQKPGKAPKLLJYSAS 

NRYTGVPSRFSGSGSGTDFTLTJSSLQPEDJATYYCQQYSNYPTFGQGTKLETK 

1004741 'VK/1-33variant2(Hu4B6LbSEQIDNO:55): 

NRYTGVPDRFSGSGSGTDFTLTJSSLQPEDJATYYCQQYSNYPTFGQGTKLETK 

1004751 cDNAsofthevariableregionsoftheaboveheavychainsandlight 

chainsweresynthesizedandthenfusedwiththesequencesoftheconstatntregionof 

humanIgGiandhumankappa.Theresultingantibodygenesequenceswerecloned 

intoanexpressionvector.Large-scaleDNAwaspreparedbyusingPlasmidMaxiprep 

SystemfromQiagenforhumanized4B6variantsexpressionasshowninTable6, 

andcelltransfectionwascardedoutusingtheExpiFectamineTMCR0Reagentfrom 

Invitrogenaccordingtothemanufacturer's . Supematantwasharvestedwhen 

cellviabilitywasmorethan600oandfilteredthroughO.22umfiltrationcapsuleto 

removecelldebris. Thefilteredsupematantwassubsequentlyloadedontoa 
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pre-equilibrated Protein-A affinity column. Protein A resin was washed with 

equilibrationbuffer(PBS),and25mMcitrate(pH3. 5)wasthenusedtoeluteantibody.  

ThepurifiedantibodysolutionwasadjustedtopH6.0-7.0byusingiMTris-base(pH 

9.0).Theendotoxinwascontrolledbelow1EU/mg.Finallythepurifiedantibodywas 

characterizedbySDS-PAGE.  

[00476J Table 6. Expression ofhumanized 4B6 variants 

Humanizcdscqucncccombinationsformurincantobody4B6 

Hu4B6LO Hu4B6La Hu4B6Lb 

(SEQIDNO:54) (SEQIDNO:55) 

Hu4BGHO 

Hu4B6Ha Hu4B6HaLa Hu4B6HaLb 

(SEQ ID NO: 

49) ______________________________________________________________________ 

Hu4BGp, Hu4B6HbLa Hu4BGHbLb 

(SEQ ID NO: 

50) ________________________________________________________________________ 

Hu4B6Hc Hu4B6HcLa Hu4B6HcLb 

(SEQ ID NO: 

Hu4B6Hd Hu4B6HdLa Hu4B6HdLb 

(SEQ ID NO: 

52) ________________________ ________________________ ________________________ 

[00477J NOTE:Thistableshowsvarioussequencecombinationsofdifferent 

mutations.ForexampleHu4B6HaLaindicatesthattwokindsofmutation(heavy 

chainHu4B6HaandlightchainHu4B6La)arepresentonthehumanizedmurine 

antibodyHu4B6HaLa andsoon.Hu4B6LOandHu4B6HOareobtainedby 

CDR-graftingwhicharelackofthekeybackmutationssotheyarenotusedfor 

expression.  

Example2:BindingtohumanPD-LibyanELISAassay 
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1004781 BindingofthehumanizedantibodieswereevaluatedbyanELISA 

method.BrieflyhumanPD-Li-Hiswasimmobilizedontheplate.Humanized4B6 

antibodiessetforthinTable6wereserialdilutedinPBSandaddedforlhincubation.  

NextGoatpAbtohumanJgG-HIRPandTMBwereaddedfordetectionofbindingat 

OD4SOnm.  

[00479J AsshowninFigure1,allhumanizedvariantsweretestedinorderto 

screenthebestone.AllthevariantsretainedtheirbindingactivityandHu4B6HdLa 

showedabetterbindingactivitythantheothers.  

[00480J WeanalyzedtheCDRsequenceofthisantibodyandfoundthatthereis 

aNGmotifinCDR2oftheheavychain.Theremaybeariskofdeaminationin 

expressionandpurification.Toremovethedeamidationhotspotweintroducedthe 

mutationofG55A(boldedandenlargedbelow)intotheHu4B6Hd.ThenHu4B6Hg 

(SEQlIDNO:56)wasobtainedandtheaffintytohumanPD-Liwasnotaffectedas 

showninFigure2.  

1004811 Hu4B6Hg(SEQIIIDNO:56): 

QVQLVQSGAIWKKPGASVKVSCKASGYXTTDYYMNWVRQAPGQSLEWMG 

DGPFAYWGQGTLVTVSS 

Example3:MonoclonalphageELISAandsequenceanalysis 

1004821 AlthoughHu4B6-HgLahasretainedactivityfromchimeric4B6asan 

antagonistdrugahigheraffinitywaspreferable.BasedontheHu4B6-HgLasequence 

site-directed mutagenesis in the CDRs and several cycles ofpanning for 

off-rate-dependentselectioninvitrowasfurtherusedforaffinitymaturation.Firstof 

alltheVLand'VHdomainsof4B6-HgLawereamplifiedandattachedbyapeptide 

linker(G4 5)3toformthescFvbyoverlappingPCRthensubclonedintothephagemid 
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vectorpComb3x(WuhanMiaoLingBioP0862),asawild-typesequenceforaffinity 

maturationviaSf1cleavagesites.  

1004831 ToinvestigatetheindividualcontributionsofCDR1andCDR2ofboth 

heavyandlightchainto4B6affinitymaturation oneSPM(smallperturbation 

mutagenesis)phagelibraryforeachCDRabovewouldbeconstructedasantibody 

CDR3ofbothchainsusuallyplaysanimportantroleinantigenbinding.TheCDR1 

andCDR2sequencesofbothchainswerealignedwithgermlinesequencesandthe 
S 

germlineofvanableregionofheavychainandlightchainwasJGHV1-2and 

JGKV1-33,respectively.ThebioinformaticsanalysisresultsofthegermlineCDR 

sequencesareusedtoguidedesignofthelibrary.  

1004841 Afterdeterminingaminoacidmutationsitesandsubstitutionsequences, 

thedegenerateprimersweredesignedforincreasingdiversityofmutationlibrary.The 

diversifiedCDRfragmentwasamplifiedtoconstruct4B6scFvgenemutantlibrary.  

ThescFvgeneswereligatedwithpComb3XSSphagedisplayvectortogeneratethe 

scFvlibraries.Thecodon-basedprimersofeachCDR(includingHCDR1,HCDR2, 

LCDR1andLCDR2listedinTable2)wasestablishedasanindependentlibraryand 

4B6affinitymaturationlibrarywasdividedinto4libraries.Thecapacitieswere 

S S S 

and2.OOxio5CFMforLCDR2.Sor6clonesofeachlibrarywerepickedrandomly 

forsequencingofcolony.Theresultsshowedthattheinsertionrateoftheconstructed 

librarywas100%.  

1004851 10jtg/mlhPD-L1(AcroBiosystemsPD1-H5229)antigenswascoated 

totheELISAplateandwerereactedwith2004ofphages(1x1010pfu/mlofphage 

displaylibrary)at37 0 Cfor1h.AfterwashingTG1(Lucigen,60502-2)with0D600 

around0.5wasaddedintothewelldirectlyforinfectionandincubatedwithphage15 

mm.SufficientvolumeofM13K07helperphage(NEBN03155)tomid-logphase 

cultureforlibraryphagemidrescueandthephagesweregeneratedandpurifiedfor 

thenextroundofscreening.Thescreeningprocesswasrepeatedfor3roundsand 
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concentrationofantigenwasreducedto2.5~g/mlforthe 2 ~ droundand1~g/mlfor 

the3 rdround.  

S 

1004861 ELISAbindingassaywascarnedoutfordetectingtiterofthese 
S 

polyclonalphagevariants.After3 roundsofpanning,3libranes including 
4B6-H-CDR2,4B6-L-CDR1and4B6-L-CDR2,areobviouslyenriched.  

1004871 Forthese3libraries,96clonesofeachlibrarywerepickedand 

subjectedtophageELISAtodetecttheirbindingactivity.Briefly,1pg/mlhPD-L1 

(AcroBiosystemsPD1-H5229)antigenswascoatedtotheELISAplateandleft 

overnightat40 C.Then300pLof30o(w/v)skimmilkwasaddedforblockingat 

roomtemperaturefor1h.After1h,100k 1 ofsupernatantcontainingmonoclonal 

antibodyfragmentphagewasaddedwithPBSasanegativecontrolandincubatedat 

370 Cforlh.0,50oPBS+Tween-20wereusedforwashingfor3timesand100p1 

HRPcoupledanti-M13mAb(1:20000,SinoBiological 11973-MMOST-H)was 

added.AfterincubationatroomtemperatureforlhmixedTMB(InnoReagents, 

TMIB-S-003)substratereagentwasaddedandtheplatewasincubatedatroom 

temperaturefor5mm.0.iMH 2 S04 wasaddedforstoppingreactionthen0D450nm 

wasrecorded.ThepositivecloneswerepickedforDNAsequencingbyGenewiz 

[00488J Table7.Thesequencesofpositiveclonesof4B6scFvphagelibrary 

QVQLVQSGAEVKKBGASVKVSCKASGYVFTDYYMNWVRQABGQSL 
AM4B6 

EWt4GDINBNNAGTSYNHKFKGRVTVTVDKSISTAYMELSRLRSDD 

Hg TAVYYCVKWGDGPFAYWGQGTLVTVSS(SEQ ID NO: 56) 

QVQLVQSGAEVKKBGASVKVSCKASGYVFTDYYMNWVRQABGQSL 
Hu4B6 G57Q, EWI4GDINBNNAQTQYNHKFKGRVTVTVDKSISTAYMELSRLRSDD 

Hg.2 S59Q TAVYYCVKWGDGPFAYWGQGTLVTVSS(SEQ ID NO: 58) 

QVQLVQSGAEVKKBGASVKVSCKASGYVFTDYYMNWVRQABGQSL 
AM4B6 
Hg.3 G57ES59L EWMGDINBNNAETLYNHKFKGRVTVTVDKSISTAYMELSRLRSDD 
__________________TAVYYCVKWGDGBFAYWGQGTLVTVSS(SEQIDNO: 59) 

QVQLVQSGAEVKKBGASVKVSCKASGYVFTDYYMNWVRQABGQSL 
AM4B6 G57Q, EWMGDINBNNAQTVYNHKFKGRVTVTVDKSISTAYMELSRLRSDD 

Hg.5 S59V TAVYYCVKWGDGBFAYWGQGTLVTVSS(SEQIDNO:60) 
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(SuzhouChina).ThesequenceswereshowninTable7.
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DIQMTQSBSSLSASVGDRVTITCKASQNVGAAVAWYQQKBGKABK 
Hu4B6 

LLIYSASNRYTGVBSRFSGSGSGTDFTLTISSLQBEDIATYYCQQ 
La 

__________________ YSNYPTFGQGTKLEIK(SEQ IDNO: 61) 

DIQMTQSBSSLSASVGDRVTITCKASQNVKGAVAWYQQKBGKABK 
AM4B6 G3OK, LLIYSASNRYTGVBSRFSGSGSGTDFTLTISSLQBEDIATYYCQQ 

Lall A31G 
__________________ YSNYPTFGQGTKLEIK(SEQ IDNO: 62) 

DIQMTQSBSSLSASVGDRVTITCKASQNVPAAVAWYQQKBGKABK 
AM4B6 

G3OP LLIYSASNRYTGVBSRFSGSGSGTDFTLTISSLQBEDIATYYCQQ 
La2 
__________________ YSNYBTFGQGTKLEIK(SEQ IDNO: 63) 

DIQMTQSBSSLSASVGDRVTITCKASQNVGAAVAWYQQKBGKABK 
AM4B6 A51V, LLIYSVSDRYTGVBSRFSGSGSGTDFTLTISSLQBEDIATYYCQQ 

LaA N53D 
__________________ YSNYBTFGQGTKLEIK(SEQ IDNO: 64) 

aminoacidsboldedrefertomutatedaminoacids.  
Note:thesequencesunderlinedrefertoCDRsequencesandthe I 

Example4:Blo-layinterferometry(BLI)fordetectionofbindingaffinity 

1004891 Bio-Layinterferometry(BLI)wasusedfortestingthebindingaffinity 

of4B6scFvvariantstohumanPD-Li-Fe(SinoBiological,7011O-DO2H)antigen.  

ThematerialsandprocedurewereshowninTable8andTable9respectively.The 

resultswereshowninTables10-12.Accordingtothebindingaffinityresults,4light 

chainvariants(L-CDR1-2,L-CDR1-3,L-CDR2-2,L-CDR2-3)and3heavychain 

vanants(H-CDR2-2,H-CDR2-3,H-CDR2-5)wereselectedforfutureconstruction.  

1004901 Table8SamplesandmaterialsusedinBLIassay 

Baseline KIDbuffer 
Load PD-L1-FC(3.25gg/ml) 
Baseline KIDbuffer 
Sample 4B6scFvs(5.2gg/ml) 
ReferenceWell KIDbuffer 

Regeneration Regenerationbuffer 

Neutralization KDbuffer 

[00491J Table9BLIassayprocedure 

StepType AssayTime 

Baseline 60s 
Loading DIGs 
Baseline 120s 
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WellType Sample ID
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Association DiGs 

Dissociation 240s 

55 

Regeneration 

1004921 Table 10. Binding affinity ranking of 4B6-L-CDR1 mutation 

variants 

K0~(x1O5M~1 ~') K0 ~ x1O~3 w1-1 9 

SampleNo. Sequence S ) I§~(x1OM) Fold 

increase 

L-CDR1-WT KASQNVGAAVA 0.358 LOl 28~2 ---

_________ (SEQIDNO: 4) ___________ ________ 

L-CDR1-1 KASQNVGALVA 0.412 0.285 6.91 4.08 

_________ (SEQIDNO: 7) ___________ ________ 

L-CDR1-2 KASQNVPAAVA 2.71 1.54 5.68 4.96 

_________ (SEQIDNO: 8) ___________ ________ 

L-CDR1-3 KASQNVKGAVA 0.911 0.253 2.78 10.14 

_________ (SEQIDNO: 9) ___________ ________ 

[00493J Table 11. Binding affinityrankingof4B6-L-CDR2 mutation 

variants 

SampleNo. Sequence Kon(x105 M1 s1 ) Koff(x1O3 M's1 ) Kd(X1O-9M) Fold 
increase 

L-CDR2-WT SASNRYT 0.381 1.05 27.6 ---

L-CDR2-1 SNSHRYT 0.468 0.377 8.06 3.42 

___________(SEQIDNO:_10)________________ _____________________ 
L-CDR2-2 SRSVRYT 1.62 0.540 3.34 8.26 

__________ (SEQIDNO:_11)______________ ___________ ________ 

L-CDR2-3 SVSDRYT 1.24 0.543 4.37 6.32 

___________ (SEQIDNO:_12)________________ _____________________ 

1004941 Table 12.Bindingaffinityrankingof4B6-H-CDR2mutation 

variants 

SampleNo. Sequence K0 ~ (x1O5 M's') K04x1O3M~1s~1) Kd(X1O9M) Fold 

increase 

H-CDR2-WT DINPNNAGTSYN}{KYKG 0.463 1.24 26.7 ---

(G55A) (SEQ ID NO: 18) _______________ ________ 
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H-CDR2-1 DLNPNNADTMYN}{KYKG 1~41 O~495 3~52 '7~6 

___________ (SEQIDNO:_13) ______________ ________ 

H-CDR2-2 DLNPNNAQTQYN}{KYKG LOl O~244 2~42 11~O3 

__________ (SEQIDNO:_14) ____________ _______ 

H-CDR2-3 DLNPNNAETLYN}{KEKG 1~16 0~283 2~43 1099 

___________ (SEQIDNO:_15) ______________ ________ 

H-CDR2-4 DLNPNNGLTSYN}{KYKG 1~17 0~517 4*43 6~O3 

__________ (SEQIDNO:_16) ____________ _______ 

H-CDR2-5 DLNPNNAQTVYN}{KYKG 1~02 0~245 2~40 11~13 

__________ (SEQIDNO:_17) ____________ _______ 

Example5:ConstructionandexpressionofAM-4B6-hIgGl-TGFfIRII(1-136) 

fusionprotein 

1004951 Theselectedheavychainandlightchainvariantswerecrosscombined 

andexpressedwithhJgGl-TGFf3RII(1-136)fusionprotein.TheTGFf3RJJ(1-136)has 

anaminoacidsequencesetforthinSEQlIDNO:79: 

TTPPHVQKSVNNDMJVTDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITS 

JCEKPQEVCVAVWRKNDENJTLETVCHDPKLPYHDFJLEDAASPKCIMKEKK 

KPGETFFMCSCSSDECNDNUFSEBYNTSNPD 

ASTKGPSXTPLNPSSKSTSGGTAAWCLVKDYFPEPVTVSWNSGALTStNJIJTF 

PAVLQSSGLYSLSSVVWPSSSLGTQTYJCNVNHKPSNTKXT3KKXIIPKSCDKT 

HTCPPCPAPELLGGPSVFLFPPKPKDTLMJSRTPEVTCVV~fDVSHIEDPEVKFN 

wYxrDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN 

KALPAPWKTJSKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDJAV 

EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSWVIJTE 

ALHNHYTQKSLSLSPGK 

TheTGFf3RJJ(1-136)waslinkedtothecarboxylterminusofthehIgGiviaapeptide 

linker(G4S)4 G(SEQlIDNO:68).  

TheaminoacidsequenceofliKappaisasfollows(SEQlIDNO:82): 
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TheaminoacidsequenceofhlgGlisasfollows(SEQIDNO:80):



WO2022/105817 PCT/CN2021/131389 

RTVAAPSXTIFPPSDEQLKSGTASVVCLLNKFYPREAKVQWKVDNALQStiNS 

QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNR 

tAlC 

1004961 TheintactantibodyvariantswereprefixedbyAM(affinitymatured).  

ThesequenceconstructofheavychainandlightchainwasshowninTable13andthe 

designofintactantibodywasshowninTable14.ForexampleasshowninTable13 

andTable14,thebi-functionalmolecule"AM-4B6-hJgGl-TGFI3RJJvariant1"hasa 

heavychainandalightchainwheretheheavychainfromNterminustoCterminus 

includes:Hu4B6Hg.2- hIgGi-(045)40-TGFf3RII(1-136);andthelightchain 

fromNterminustoCterminusincludes:Hu4B6La.1 hKappa.Thesame 

nomenclatureappliestotheothervariantsinTable14.  

1004971 Theco-transfectionofheavychainandlightchainwascardedoutusing 

theExpiFectamineTMCR0Reagent(ThermoA29129)fromInvitrogenaccordingto 

themanufacturersprotocol.Thesupernatantwasharvestedonday10andpurifiedby 

affinitychromatography.  

1004981 Table13ThelistofAM-4B6-hIgGl-TGF Rh heavychainand 

Namc Mutationsitc Y 

Region Scqucncc 

Uu4B6U g~2hIgG1-(G4S)4G-TGFf3RLL G57QS59Q H-CDR2-2 DINPNNAQTQYN}{KYKG 

Hu4B6H g~3hIgG1-(G4S)4G-TGFf3RLL G57ES59L H-CDR2-3 DINPNNAETLYNHKYKG 

Hu4BGH g1 5hIgGl-(G4S)4G-TGFj3RLL G57QS59V H-CDR2-5 DINPNNAQTVYN}{KFKG 

Hu4B6La.lhKappa G3OKA31G L-CDR1-3 KASQNVKGAVA 

Hu4BGLa1 2hKappa G3OP L-CDR1-2 KASQNVPAAVA 

Hu4B6La.4hKappa A51VN53D L-CDR2-2 SRSVRYT 

Hu4BGLa1 6hKappa A51RN53V L-CDR2-3 SVSDRYT 

1004991 Table14.ThelistofAM-4B6-hIgGl-TGFJ3RIIantibodyvariants 

SampleNo. Heavychain Lightchain 
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AM-4B6-hJgGl-TGFf3RJJvariant1 Hu4B6La.1 

Hu4B6Hg.2 
__________________________________________ (SEQIDNO:62) 

AM-4B6-hJgGl-TGFJ3RJJvariant2 (SEQ ID NO: Hu4B6La.2 

___________________________________ (SEQIDNO:63) 58) Hu4B6La.4 
AM-4B6-hJgG1-TGF~RJJvariant3 

__________________________________________ (SEQIDNO:64) 

AM-4B6-hJgGl-TGFJ3RJJvariant4 Hu4B6La.6 

_________________________________________________________ (SEQIDNO:66) 

AM-4B6-hJgGl-TGFJ3RJJvariant5 Hu4B6La.1 
Hu4B6H 

~g.3 
__________________________________________ (SEQIDNO:62) 

AM-4B6-hJgGl-TGFf3RJJvariant6 (SEQ ID NO: Hu4B6La.2 

___________________________________ (SEQIDNO:63) 

AM-4B6-hJgGl-TGFJ3RIIvariant7 59) Hu4B6La.4 

__________________________________________ (SEQIDNO:64) 

AM-4B6-hJgG1-TGF~RllvariantS Hu4B6La.6 

_________________________________________________________ (SEQIDNO:65) 

AM-4B6-hJgGl-TGFJ3RIIvariant9 Hu4B6La.1 
Hu4B6H 

~g.5 
__________________________________________ (SEQIDNO:62) 

AM-4B6-hJgGl-TGFJ3RJJvariant10 (SEQ ID NO: Hu4B6La.2 

AM-4B6-hIgGl-TGFJ3RJIvariant11 60) Hu4B6La.4 

__________________________________________ (SEQIDNO:64) 

AM-4B6-hJgGl-TGFJ3RIIvariant12 Hu4B6La.6 

_________________________________________________________ (SEQIDNO:65) 

Example6:BindingaffinityofAM-4B6-hIgGl-TGFJ3RIIvariantstohPD-L1 

1005001 BindingtohPD-L1byanELISAassay 

1005011 1jig/mihPD-L1(AcroBiosystemsPD1-H5229)antigenswascoated 

totheELISAplateandleftovernightat4 0 C.Then300p1of30o(w/v)skimmilkwas 

added forblocking at room temperature for 1 h. After 1 h 100 p1 of 
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AM-4B6-hJgG1-TGFf3RJJvanantsorohginal4B6-hJgG1-TGFf3Rllatconcentrations 

rangingfrom100nMto0.006nM(four-foldserialdilutions)wereaddedwithPBSas 

anegativecontrolandincubatedatroomtemperaturefor1li.0.50 PBS+Tween-20 

wereusedforwashingfor3timesand100p1HRP-conjugatedanti-humanFc 

antibody(1:20000,Abcamab98624)wasaddedAfterincubationatroomtemperature 

for1hmixedTMBsubstratereagent(InnoReagentsTMB-S-003)wasaddedand 

incubatedatroomtemperaturefor5mm andthenstoppedbyadding0.iM112504.  

0D450nmwasrecordedbyMicroplateReader.  

1005021 AsshowninFigure3A- Figure3Cwhencomparedtotheoriginal 

4B6-hJgGl-TGFgRJJallofthevariantshadenhancedbindingsignalsandaffinities.  

GiventhelimiteddifferencesbetweenthesevariantsSurfacePlasmonResonance 

technologywasusedforfurtherevaluationoftheirbindingaffinity.  

1005031 BindingtohPD-L1byBiacore 

1005041 4 jig/ml AM-4B6-hJgGl-TGFf3RII variants or original 

4B6-hJgG1-TGF~RllwereimmobilizedonthesurfaceofSseriesProteinAchip.The 

humanPD-Liwasdilutedtoanappropriatedconcentrationgradient(0nM1.875nM 

3.75nM,7.5nM15nM,30nM,60nM)andinjectedintothesamplechannelof 

AM-4B6-hJgGl-TGFf3RJJvariant7tohumanPD-Liwasimprovedabout15folds 

thanthatoforiginal4B6-hJgGi-TGFgRJJ.  

[OO5O5J Table15.BindingaffinityofAM-4B6-hIgGl-TGJFJ3RIItohPD-L1 

byBiacore 

Analyte Sample Samplename ka(1/Ms) kd(1/s) KD(M) 

NO.  

PD-Li 1 AM-4B6-hJgGl-TGFJ3RJJvariant 5 2,060E+5 1,48'7E-4 '7,218E-1O 

his 2 AM-4B6-hJgGl-TGFJ3RJJvariant '7 3.815E+5 1.479E-4 3.876E-1O 

3 AM-4B6-hJgGl-TGFJ3RJJvariant 2 3.231E+5 1.676E-4 5.189E-1O 

4 AM-4B6-hJgGl-TGFJ3RJJvariant 10 2.444E+5 1.476E-4 6.039E-10 

5 AM-4B6-hJgGl-TGFJ3RJJvariant 11 2.68813+5 1.36613-4 5.08313-10 
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_______________________________ 6 4B6-hJgGl -TGFJ3RJJ 2.10713+5 0.00 1156 5.489E-9 
I I 

1005061 BindingtoPD-LiexpressingoncellsurfacebyaITACSassay 

1005071 293T-PD-L1-CD3LcellwasgeneratedbyMabSpaceBiosciencefor 

characterizationofPD-Liantibodies.Thecellwastransfectedwithbothhuman 

PD-Li and anti-CD3 scFv. AM-4B6-hlgGi-TGFf3RJJ variants or original 

4B6-hJgGl-TGFj3RII were serially diluted (5-fold dilutions) to obtain 8 

concentrationsindilutionbuffer(PBSwith20oBSA).293T-PD-L1-CD3Lcellswere 

harvestedandcentrifuged.TheywereresuspendedinPBSwithadensityof2x106 

cells/mlandthenaddedtotheplatewith100ulperwell.Aftercentrifugationand 

removalofsupernatantthedilutedantibodieswereaddedtotheplateandincubated 

in40 Cfor30mm.AfterwashingtwicewithdilutionbufferPBconjugateddonkey 

anti-humanJgG(H+L)(Jacksonimmuno,709-116-149)wasaddedtotheplateand 

incubatedin4 0 Cfor30mm.Afterwashingcellswereresuspendedin200p1PBS 

andanalyzedbyflowcytometty.  

1005081 AsshowninFigure4,these5variantsboundtoPD-Liexpressedon 

surfaceof293T-PD-Li-CD3LcellswithasimilarECSO.Variant7hadaslightlower 

Biacore.  

Example7:PD-i/PD-LiblockadeactivityofAM-4B6-hlgGi-¶UGI'bRIIvariants 

1005091 PD-i/PD-LiandB7-ifPD-LiblockadebyanELISAassay 

Totestligand/receptorblockingactivity,0.5jxg/mlhPD-L1-Fcantigenwascoatedto 

theELISAplateandleftovernightat4 0 C.300jiLblockingbufferwasaddedfor 

blockingatroomtemperaturefor1h.After1h,50p1ofAM-4B6-hJgGi-TGFf3RJJ 

variant7ororiginal4B6-hJgCil-TCiFf3RJJatconcentrationsrangingfrom100nMto 

0.024nM(four-foldserialdilutions)with50p1PD-Li-hisconcentrationofwhichis 

1p~g/mlwereaddedandincubatedatroomtemperaturefor1h.0.50oPBS+Tween-20 
S 

wereusedforwashingfor3timesand100p1HRP-conjugatedstreptavidin(1:5000, 
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Abcamcat#ab7403)wasadded.Afterincubationatroomtemperaturefor1.5 

mixedTMBsubstratereagentwasaddedandincubatedatroomtemperaturefor5mm 

thenstoppedbyadding0.1MH 2 S04 .OD45OnmwasrecordedbyMicroplateReader.  

AsshowninFigure5A- Figure5BbothsamplescouldblockPD-Li/PD-ior 

PD-L1/B7-1whileAM-4B6-hJgG1-TGF~Rllvariant7withalower1C50indicating 

vanant7hastheimprovedactivity.  

1005101 PD-lTD-Liblockadebyacell-basedassay 

1005111 Inthisassay,293T-PD-L1-CD3LcellexpressesPD-Liandanti-CD3 

scFvandJurkat-NFAT-Luc-PD1cellexpressesPD-1andcanyingNEATsignal 

whichcanbeactivatedwithCD3stimulation.NEATactivationleadstodownstream 

luciferasegenetranscriptionandexpressionwhichcanbedetectedbyitssubstrate.  

ThetwocellsweregeneratedbyMabSpaceBioscience.  

1005121 Briefly,293T-PD-L1-CD3Lcellswereharvestedandresuspendedata 

densityof2~106cells/ml.20p1cellsperwellwereaddedintohalfwellplate.  
S 

AM-4B6-hJgGl-TGFf3RJJvanantsororiginal4B6-hJgGl-TGFf3RJJwereserially 
diluted(3-folddilutions)toobtain8concentrationsinRPMJmediumwith20oFBS.  

20p1antibodiesperwellwereaddedintohalfwellplateandtheplatewasincubated 

resuspendedatadensityof4x106cells/mlinRPMJmediumwith20oFBS.Finally,20 

p1cellsperwellwith5ng/mlTGF-beta(R&D,240-B-010)wereaddedintohalfwell 

plateandincubatedin37 0 CYoCO2 forSh.60p1OneGlodetectionreagent 

(PromegaE6120)wasaddedtoeachwellandincubatedatroomtemperaturefor5 

minutes.TheluminescentsignalwasreadbyMicroplateReader.Thedatawas 

analyzedbyGraphPadPrism.  

[00513J AsshowninFigure6,consistentwiththepreviousELISAresults, 

variant7hadthemostpotentblockadeactivityinthiscell-basedassayascompared 

withtheothervariants.Thereforethe4B6FabpartofAM-4B6-hJgGl-TGFf3RJJ 
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vanant7wasabbreviatedasAM4B6andAM4B6-hJgGl-TGFf3RJJfusionprotein 

wasfurtherevaluatedinthefollowingexperiments.  

Example8:GenerationandcharacterizationofAM4B6-hIgGl-TGI'j3RII'in 

vitro 

1005141 AM4B6-hIgG1-TGF~RIIcloningandexpression 

1005151 ItwasreportedthatthetruncatedTGFf3RJJECD20-136wassoluble 

andretainedtheabilitytobindTGFf31(Kim-MingLoetalUS9676863B2,201½ 

ChristianC.,etal),ProteinExpressionandPurification2000,20:98-104).Nextwe 

replacedthefulllengthofextracellulardomainofTGFI3RJJ1-136withthetruncated 

oneandevaluatedthedevelopabilityandstability.TheSDS-PAGEresultsfromthe 

stablecelllineshowedthattheproteinexpressionisgoodforbothtruncatedand 

full-lengthTGFf3RJJECDbuttheproteinstabilityismuchbetterfortruncated 

TGFf3RJJECD20-136thanfulllengthTGFf3RJJECD(Figure7).Thesequencesof 

thetruncatedTGF[3R11ECD20-136areasbelow: 

1005161 Sequence ofstable TGF-f3trap, TGF-f3RJJ extracellulardomain 

(20-136) 

DPKLPYHDFJLEDAASPKCJMKEKKKPGETFFMCSCSSDECNDNJJFSEEYNTSNPD 
(SEQIDNO:66) 

[00517J Thebi-functionalmoleculescomprisingthetruncatedTGF-13R11(i.e.  

TGF-f3RJJ(20-136),SEQIDNO:66)wasusedinthisexampleandalsoinExamples 

9-11. Suchbi-functionalmolecules'nameswereindicatedwithTGFj3RII' to 

distinguishfromtheTGF-f3RJJ(1-136).Forexample AM4B6-hJgG1-TGF~RJJ' 

indicatesamoleculehavingTGF-f3RJJ(20-136).  

1005181 BindingtoPD-LifromvariousspeciesbyanELISAassay 
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1005191 1~g/mlhumanPD-Li(AcroBiosystemsPD1-H5229)orcynoPD-Li 

antigenswerecoatedtotheELISAplateandleftovernightat4 0 C.Then300~tlof 

30o(w/v)skimmilkwasaddedforblockingatroomtemperaturefor1h.After1h, 

100jAofAM4B6-hJgGi-TGFgRJJ'orcontrolhJgGi-TGFf3RJJ concentrations 

rangingfrom100nMto0.02nM(four-foldserialdilutions)wereaddedand 

incubatedatroomtemperaturefor1h.0.50oPBS+Tween-20wereusedforwashing 

for3timesand100jAHIRP-conjugatedanti-humanFcantibody(1:20000,Abcam 

ab98624)wasaddedAfterincubationatroomtemperaturefor1hmixedTMB 

substratereagent(InnoReagents TMB-S-003)wasaddedandincubatedatroom 

temperaturefor5mm andstoppedbyadding0.iMH 2 S04 .0D450nmwasrecorded 

byMicroplateReader.  

1005201 AsshowninFigure8AandFigureSB AM4B6-hJgGl-TGFf3RJJ' 

cross-reactedwithcynoPD-LiwithasimilarEC5OtothatofhumanPD-Li.  

1005211 BindingtoTUGFJ31,TGFfI2andTGJF~33fromvariousspeciesbyan 

ELISA 

1005221 AccordingtothesequencesofTGFf31, TGF~2andTGF~3from4 

commonspecies:humancynomolgusmouseandratwhichwerepublishedonthe 

Uniportwetsite~b.ttps.//wwweufl. rot.o ), TOFf3membersarequiteconseivative.  
ThesequencesofhumanTGFf31andcynomolgusTGFf31areidentical mouse 

TGFf31andratTGFf31areidenticaLhumanTGFI32andcynomolgusTGF~2are 

identical;mouseTGFI32andratTGFI32areidenticalhumanTGFI33,cynomolgus 

TOFf33andmouseTGFf33areidentical.  

1005231 ForTGFf31andTGFf33,theprocedureisasbelow:0.5pg/mlhuman 

TGFf31(SinoBiological,10804-HNAC)orMouseTGFf31(NovoproteinCK33)or 

HumanTGFf33(GenscriptZ03430)orRatTGFf33(NovoproteinCJ44)antigens 

werecoatedtotheELISAplateandleftovernightat4 0 C.Then300p1of30o(w/v) 

skimmilkwasaddedforblockingatroomtemperaturefor1h.After1h,100p1of 
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AM4B6-hJgGl-TGFf3RJJ'orcontrolhJgG1-TGF~RJJ'atconcentrationsrangingfrom 

100nMto0.006nM(four-foldserialdilutions)wereaddedandincubatedatroom 

temperaturefor1li.0.50oPBS+Tween-20wereusedforwashingfor3timesand100 

~dHRP-conjugatedanti-humanFcantibody(1:20000,Abcamab98624)wasadded, 

Afterincubationatroomtemperaturefor1hmixedTMBsubstratereagent 

(InnoReagentsTMB-S-003)wasaddedandincubatedatroomtemperaturefor5mm 

andstoppedbyadding0.iMH 2 S04 .0D450nmwasrecordedbyMicroplateReader.  

1005241 For TGFj32, the test procedure is different: 2 

AM4B6-hJgGl-TGFf3RII'orcontrolhJgG1-TGF~Rll'werecoatedtotheELISA 

plateandleftovernightat4 0 C.Then300p1of30o(w/v)skimmilkwasaddedfor 

blockingatroomtemperaturefor1h.After1h,100p1ofhumanTGF~2ormouse 

TGFf32atconcentrationsrangingfrom39.4nMto0.3nM(two-foldserialdilutions) 

wereaddedandincubatedatroomtemperaturefor1h.0.50oPBS+Tween-20were 

usedforwashingfor3timesand100p1TGF~2Biotinylatedantibody(1:10000, 

R&DBAF3O2)wasadded.Afterincubationatroomtemperaturefor1handwashing, 

100p1HRP-streptavidin(1:5000,Abcam ab7403)wasaddedandtheplatewas 

incubatedatroomtemperaturefor1h.AfterwashingmixedTMBsubstratereagent 

(InnoReagentsTMB-S-003)wasaddedandincubatedatroomtemperaturefor5mm 

1005251 Resultswere summarizedinTable 16. Forbindingaffinityto 

TGFf31, theEC5Ovalueswerequitesimilaramongdifferentspecies.Furthermorethe 

bindingaffinitytoTGFf31 andTGFf33wassignificantlyhigherthanTGFf32, 

indicatingtheblockingactivitytoTGFf31andTGFf33maybemorepotentthan 

TGF~2.  

1005261 Table16.BindingofAM4B6-hIgG1-TGF~RII'toTGF~1,TGF~2 

andTGFJ33 

BindingtoTGFQ1,TGFQ2aridTGFQ3fromvariousspeciesbyELISA(BC 50,nM) 
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TGF~1 TGFf32 TGFf33 

Human Mouse Human Mouse Human Rat 

0.748 0.800 8.459 8.884 5.257 3.733 

1005271 Bindingto other memberswithin theB7family or TGFJ3 

superfamilybyanELISAassay 

1005281 ForB7family,0.5pg/mihPD-L1(AcroBiosystemsPD1-H5229)or 

1~iPD-L2orB7-2orB7-1orB7-H2orB7-H3orB7-H4orVISTAwerecoatedtothe 

ELISAplateandleftovernightat4 0 C.ForTGFf3superfamily,0.5jig/mihuman 
ActivinA2~ BMP~2LAP017TGF~Iwerecoatedat4 0 C e 

overnight.Then300pdof 

30o(w/v)skimmilkwasaddedforblockingatroomtemperaturefor1h.After1h, 

100~dofAM4B6-hJgGl-TGFf3RIIatconcentrationsrangingfrom100nMto0.006 

nM(serialdiluted)wereaddedandincubatedatroomtemperaturefor1h.0.50 
PBS+Tween-20wereusedforwashingfor3timesand100jil S 

HRP-conjugated 

anti-humanFcantibody(1:20000,Abcamab98624)wasaddedAfterincubationat 

roomtemperaturefor1hmixedTMBsubstratereagent(InnoReagentsTMIB-S-003) 

wasaddedandincubatedatroomtemperaturefor5mm andstoppedbyadding0.iM 

112504.0D450nmwasrecordedbyMicroplateReader.  

specificallyboundtoPD-LiratherthantheotherantigensthatalsobelongtotheB7 

family.AsshowninFigure9C AM4B6-hJgGl-TGFgRJJ'specificallyboundto 

TGF-f31ratherthantheotherantigensthatalsobelongtotheTGFf3superfamily.  

1005301 BindingtoPD-LiexpressingcellsofAM4B6-hIgGl-TGFJ3RII' 

1005311 MC3S/hPD-L1wasgeneratedbydeletingmPD-L1viaCRJSPR-Cas9 
S 

systemfollowedbytransductionofhPD-L1usinglenti-virus.Thiscelllinewasa 

courtesyofProfessorQinXiaofengslaboratoryattheCenterofSystemsMedicine, 

ChineseAcademyofMedicalSciencesSuzhouInstituteofSystemsMedicine(Huang, 

Anfeietal.ScientificReports7(2017):42687.).MC-38/hPD-L1cellswerecultured 
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inRLPMJ164O+10 0 oFBS.EMT-6/hPD-L1,isamousebreastcancercelllinethat 

stablyexpressestransfectedhumanPD-Ligene.EMT-6/hPD-L1cellswerecultured 

inWaymouth's(1x)MB752/1+150oFBS.NCJ-H460cellswerepurchasedfrom 

COBJOERLtd.It'sahumanlungepithelialtumorcelllinewithPD-Liexpression.  

NCJ-H460cellswereculturedinRLPMJi64O+10 0 oFBS.NCJ-H292cellswere 

purchasedfromCOBJOERLtd.IIsahumanlungepithelialtumorcelllinewith 

PD-Liexpression.NCJ-H292cellswereculturedinRIPMJi64O+i0 0 oFBS+mM 

sodiumpyruvatesolution.TheprotocolofFACSanalysiswasthesamewithExample 

6section3.  

[00532J HumanorcynomolgusPBMC(TPCSCat#PBO25C)wasrecovered 

fromliquidnitrogenandresuspendedinRPMJ164Owith1O~oFBS.%g/mlPHA 

(SigmaCat#L8902)wasaddedtostimulatePBMCactivationandcellswerecultured 

for3days.ActivatedPBMCwereharvestedandcentrifugedandresuspendedinPBS 

withdensityof2x106cells/mlandaddedtotheplatewith100ulperwell.  

AM4B6-hlgGi-TGFf3RJJ'orAM4B6orcontrolhIgGi-TGFf3RJJ'wereserially 

diluted(5-folddilutions)toobtain10concentrationsindilutionbuffer(PBSwith 

20oBSA).Aftercentrifugationandremovalofthesupematantintheplatethediluted 

antibodieswereaddedtotheplatewiththeactivatedPBMCandincubatedin4 0 Cfor 

CD3(BiolegendCat#300320)andALPC-labeledanti-humanJgGsecondaryantibody 

(BDCat#550931)wereaddedandincubateat4 0 Cfor30mins.Afterwashingcells 

wereresuspendedin150jtlPBSandanalyzedbyflowcytometry.  

1005331 AsshowninFigure1OA- FigurelOFAM4B6-hJgGi-TGFf3RJJcould 

bindtoPD-Liexpressedonthesecancercelllinesandtheactivatedhumanor 

cynomolgusTcellswiththesimilaraffinitytoAM4B6mAbalone.  

1005341 BindingtoactivatedhumanIcells 

132 

1hour.AfterwashingtwicewithdilutionbufferAlexa488-labeledmouseanti-human
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1005351 HumanPBMC(TPCS Cat#PBO2SC)wasrecoveredfromliquid 

nitrogenandresuspendedinRLPMJ164Owith1O~oFBS.%g/mlPHA(SigmaCat# 

L8902)wasaddedtostimulatePBMCactivationandcellswereculturedfor3days.  

ActivatedPBMCwereharvestedandcentrifugedandresuspendedinPBSwith 

density of2x106 cells/ml and addedtothe platewith 100ul perwell.  

AM4B6-hJgGl-TGFf3RJJ'orAM4B6orcontrolhIgGi-TGFf3RJJ'wereserially 

diluted(5-folddilutions)toobtain10concentrationsindilutionbuffer(PBSwith 

20oBSA).Aftercentrifugationandremovalofthesupematantintheplatethediluted 

antibodieswereaddedtotheplatewiththeactivatedPBMCandincubatedin4 0 Cfor 

1hour.AfterwashingtwicewithdilutionbufferAlexa488-labeledmouseanti-human 

CD3(BiolegendCat#300320)andAPC-labeledanti-humanIgOsecondaryantibody 

(BDCat#550931)wereaddedandincubateat4 0 Cfor30mins.Afterwashingcells 

wereresuspendedin150p1PBSandanalyzedbyflowcytometry.  

1005361 AsshowninFigure11,AM4B6-hJgGl-TGFgRII'couldbindtoPD-Li 

expressedontheactivatedhumanTcells.  

1005371 BlockadeofhPD-L1/hPD-1andcynoPD-L1/cynoPD-1byanELISA 

1005381 0.5jtg!mlhPD-L1-Fcor0.5jxg/mlcynoPD-L1-Fcwascoatedtothe 

ELISAplateandleftovernightat400 300p.Lof30o(w/v)skimmilkwasaddedfor 

blockingatroomtemperaturefor1h.After1h100jAofAM4B6-hJgGl-TGFf3RJJ' 

orAJVI4B6atconcentrationsrangingfrom100nMto0.02nM(four-foldserial 

dilutions)with0.5jig/mlhPD-1-Fc-biotinorcynoPD-1-Fc-biotinwereaddedand 

incubatedatroomtemperaturefor1h.0.50oPBS+Tween-20wereusedforwashing 

for3timesand100p1HRP-conjugatedstreptavidin(1:5000)wasadded.After 

incubationatroomtemperaturefor1hmixedTMBsubstratereagentwasaddedand 

incubatedatroomtemperatureforSmm thenstoppedbyadding0.1MH 2 504.  

OD45OnmwasrecordedbyMicroplateReader.  
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1005391 AsshowninFigure12A- Figure12BAM4B6-hJgG1-TGF~RJJcould 

alsocompletelyblockcynoPD-L1/cynoPD-iwithasimilarJCSOtothatofblocking 

humanPD-Li/humanPD-i.  

1005401 SimultaneouslybindingtohPD-L1andhTGI'31 

1005411 0.5jxg/mlhTGFf3-iwascoatedtotheELISAplateandleftovernightat 

40 C.Then300~dofblockingbufferwasaddedforblockingatroomtemperaturefor1 

h. After i h, iOO jtl ofAM4B6-hlgGi-TGFf3RJJ' or AM4B6 or control 

hlgGi-TGFI3RJJatconcentrationsrangingfromiOOnMto0.02nM(four-foldserial 

0 

dilutions) were added and incubated atroom temperature for i h. 0.5 
PBS+Tween-20wereusedforwashingfor3timesandthen0.5~g/mlhPD-Li-biotin 

e 

wasaddedintoeachwell.ihlater100p1HRP-conjugatedstreptavidin(i:5000)was 
added.AfterincubationatroomtemperatureforihmixedTMBsubstratereagent 

(InnoReagentsTMB-S-003)wasaddedandincubatedatroomtemperaturefor5mm 

andstoppedbyadding0.iMH 2 S04 .0D450nmwasrecordedbyMicroplateReader.  

[00542J As shown in Figure i3, AM4B6-hJgGi-TGF~Rll' which was 

composedofanti-PD-LiantibodyAM4B6andTGFgRJJ'couldbindthetwotargets 

[00543J BlockadeofhPD-L1/hPD-1byareportercellassay 

1005441 ProtocolwasthesameasExampleiSsection2.AsshowninFigurei4, 

AM4B6-hlgGi-TGFf3RJJcouldblocktheinhibitioneffectofPD-Li/PD-iand 

subsequentlyreversethesignalingactivationsameasAM4B6mAbalone.  

1005451 BlockadeofTGFj31signalingbyareportercellassay 

1005461 TGFf3reporterHIEK-293celllinewaspurchasedfromGenomeditech 

(Cat:GM-C05346)andculturedinDMEMmediacontaining 0 FBS,4jig/ml 

blasticidin400jig/mlneomycini2%g/mlhygromycin0.75~tg/mlpuromycinand 0 

Pen/Strepin37 0 Cincubatorwith50ocarbondioxide.  
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1005471 Cellswerecollectedinthelog-growthphaseandresuspendedin 

DMEMmediaandplantedin96-wellplateindensityof2x10A4cells/100p1perwell.  

Aftercellswereculturedovernightthemediumwasreplacedwith75p1ofculture 

mediacontaining10ng/mlofhumanTGFf31. 75p1ofAM4B6-hJgGl-TGFgRII'or 

AM4B6wereaddedatthefinalconcentrationofrangingfrom100nMto0.02nM 

(three-foldserialdilutions).Theplatewasincubatedat37 0 Cincubatorfor16hours.  

TheONE-GloTMluciferaseassaysystemwasaddedat150p1/wellandafter 

incubationatroomtemperaturefor10minutestheplatewasreadwiththemicroplate 

reader.  

1005481 AsshowninFigure15AM4B6-hJgGl-TGFgRJJ'displayedapotent 

blockingactivityonTGFf31signalingwithanJCSOofO.3SnMwhileAM4B6mAb 

alonehadnoblockingactivityindicatingtheblockingactivityisTGFf31specific.  

1005491 EffectofAM4B6-hIgGl-TGF[3R11 onll"N-yreleaseofPBMC 

stimulatedbytuberculin(TB) 

1005501 HumanPBMCwasrecoveredfromliquidnitrogenandresuspendthe 

cellsatdensityof2x10A6/mL.AddTBtoafinalconcentrationof1.33~g/mL 

centrifugedwashedoncewithPBSresuspendedinfreshmediumadjustedtoa 

densityof1x~0A6/mlandseededintoa96-wellcellplate,1804/well.Adddiluted 

antibodiestothe96-wellcellcultureplate,204/well.Controlgroupandblankgroup 

wereaddedwith2Op~LPBS.Cellcultureplateswereincubatedat37 0 Cfor3daysina 

50~CO2 incubator.Attheendofincubationthecellsupematantwasdiluted10-fold, 

andthesecretionlevelofJIENywasdetectedwithanIIFN-yELISAdetectionkit 

(R&DDY2S5B).  

1005511 As shown in Figure 16 AM4B6-hJgGl-TGFf3RII' induced a 

significantlyhigherlevelofIIFN-yreleasethanAM4B6mAbaloneindicatingits 

activationactivityismorepotentduetoitsbispecificbindingandblockingactivity.  
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1005521 ADCC/CDCactivityofAM4B6-hIgGl-TGF~RII' 

1005531 ForADCCassaytheeffectorcell:Jurkat-NEATLuc-FcyRJJJa-158V 

celllinewasconstructedbyMabspaceBiosciences(Suzhou)Co4.~ Limited.Thetarget 

cell:HIEK-293T-hPD-L1cells(purchasedfromCrownBiosciencesInc.,Cat:2005).  

[00554J HIEK-293T-hPD-L1cellswereaddedtothecellcultureplatesat10,000 

cells/12.5p1perwell.AM4B6-hJgG1-TGF~RJJ'dilutionsatfinalconcentrations 

rangingfrom200nMto0.OO3nMwerethenaddedat12.5p1/well.Theplateswere 

thenplacedintheincubatorat37 0 Ctoallowtheantibodyandcellsincubationfor30 

minutes.ThenJurkat-NEATLuc-FcyRJJJa-158Vcellswereaddedtothewellsat 

60,000cells/25p1perwell.Theplateswerethenplacedintheincubatorat37 0 Cfor6 

hours.TheONE-GloTMluciferaseassaysystemwasaddedat50p1/wellandafter 

incubationatroomtemperaturefor10minutestheplatewasreadwiththemicroplate 

reader.  

1005551 ForCDCassaythetargetcellisalsoHIEK-293T-hPD-L1cells.  

HIEK-293T-hPD-L1cellswereaddedtothecellcultureplatesat10,000cells/25per 

well.AM4B6-hJgGl-TGFI3RJJ'dilutionsatfinalconcentrationsrangingfrom200nM 

to0.3nMwerethenaddedat12.5p1/well. Theplateswerethenplacedinthe 

HIEK-293T-hPD-L1cellsweretreatedwith400ocomplementsat50p1/well(final 

concentrationis200o), thenincubatedat37 0 Cfor80mm.TheONE-GloTM 

luciferaseassaysystemwasaddedat100kl/wellandafterincubationatroom 

temperaturefor10minutestheplatewasreadwiththemicroplatereader.  

1005561 Theresults suggestedthatAM4B6-hJgGl-TGFgRJJ' hadneither 

ADCCnorCDCactivityonHIEK-293T-hPD-L1cells(datanotshown).  

Example9:EfficacyofAM4B6-hIgGl-TGFj3RII'h 

1005571 MC38-hPD-L1tumormodelonCS7BL/6mice 
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1005581 EndogenousmousePD-LiinmousetumorcelllineMC38(ATCC) 

wasknockedoutusingahighlyefficientCRJSPR/Cas9systemwerecentlydeveloped.  
S 

BneflysgRNAtargetingthefirstcodingexonofmousePD-Ligenewasdesigned, 
andthecellsweretransfectedbyhit-and-mnCRJSPR/Cas9+sgRNAconstructsand 

selectedforknockoutcells.Thecellswithcompleteknockoutofendogenousmouse 

PD-LiwereidentifiedbyFACSanalysisforcellsurfaceexpressionofPD-Liin 

steadystateorstimulatedbyinterferongammaandsubsequentlyverifiedbyTA 

cloningandsequencingofthetargetedgenomicregion.TogeneratehumanPD-Li 

replacementcelllinethecodingsequenceofhumanPD-LicDNAwasclonedintoa 

FGi2 S 

denvedlentiviralvector.ThemousePD-Liknockoutcellsweretheninfected 
withthehumanPD-Liexpressinglentivirusandahighlevelandstableexpressionof 

humanPD-LiintheestablishedcelllinewasconfirmedbyFACSanalysis.This 

engineeredcellsofMC38wasnamedasMC38-hPD-Li.  

[00559J MC3S-hPD-Licellsweremaintainedinvitroasamonolayerculturein 

RPMJi640mediumsupplementedwith1 oheatinactivatedfetalbovineserumat 

370 Cinanatmospherewith50oCO 2 inSair.Thetumorcellsgrowinginanexponential 

growthphasewereharvestedandcountedfortumorinoculation.EachfemaleSPF 

gradeC57BL/6mousewasinoculatedwithmixed2x106MC3S-hPD-Licellswith500 

andrandomizedto5groups(n8)Animalsweretreatedwith2.5mg/kgisotype 

control 3mg/kg isotype control-TGFI3RJJ' 2.5mg/kg AM4B6, 0.3mg/kg 

AM4B6-hJgGi-TGFf3RJJ' 1mg/kg AM4B6-hJgGi-TGFf3RJJ' and 3mg/kg 

AM4B6-hlgGi-TGFf3RJJ'. Alltheantibodieswereadministratedtwiceaweekfor4 

weeksbyi.p.injection.Tumorsizewasmeasuredtwiceortripletimesaweekintwo 

dimensionsusingacaliper(INSIZE)andthevolumewasexpressedinmmA3using 

theformula:V0.5axbA2whereaandbatethelongandshirtdiametersofthetumor, 
S 

respectively.ResultswereanalyzedusingPnsmGraphPadandexpressedas 

mean+S.E.M.ComparisonsbetweentwogroupsweremadebyT-testandthe 

differenceisconsideredsignificantifpis*<0,05and**<0,Oi.  
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math-gel.Whenthetumorsizearound9OmmA3tumorbearingmicewereselected
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1005601 AsshowninFigure17A-Figure17B,3mg/kgisotypecontrol-TGFf3RII' 

didn'tinhibittumorgrowthatall indicatingTGFI3RJJ'alonehadlittleefficacy.  

2.5mg/kgAM4B6hadonlypartialinhibitioneffect similartothatof0.3mg/kg 

AM4B6-hJgGl-TGFf3RJJ' whichseemednotsufficienttocontroltumorgrowth.  

Withtheincreaseofdosagethetumorvolumesweregettingsmallerandsmaller.  

3mg/kgAM4B6-hJgGl-TGFf3RJJ'almostcompletelystoppedthetumorgrowthwith 

8400TEA(Table17).  

1005611 Table 17. Tumor Growth Inhibition (TGI) ofantibodies in 

MC38-hPD-L1tumormodelonDay32(mean±S.E.M.,n8J 

e Tumorsize p value vs.  
Treatment TEA(0o) IsotypeControl 

A (±SEMmm3) 

IsotypeControl2.5mg/kg 3877.77+712.67 

Isotypecontrol-TGF~Rll'3mg/kg 3489.60+880.53 10.01 0.6713 

AM4B62.5mg/kg 2105.51+443.56 45.70 0.0183 

AM4B6-hJgG1-TGFf3RJJ' 0.3 2411.61+742.60 37.81 0.0931 
mg/kg 

AM4B6-hJgGl-TGFgRJJ'1mg/kg 1646.12+517.06 57.55 0.0063 

AM4B6-hJgG1-TGFf3RJJ'3mg/kg 601.31+197.10 84.49 0.00006 

0 

mice 

[00563J H460cellwaspurchasedfromCOBJOERLtd.H460cellswere 

maintainedinvitroasamonolayercultureinRPMJ1640mediumsupplementedwith 

1000heatinactivatedfetalbovineserumat37 0 Cinanatmospherewith5~oCO 2 inair.  

Thetumorcellsgrowinginanexponentialgrowthphasewereharvestedandcounted 

fortumorinoculation.EachfemaleSPFgradeNOD-SCDmousewasinoculatedwith 

mixed3x10A6H460cells(Modelgroup)or3x10A6H460cellsmixedwith1. 5X10A6 

humanPBMC.Allthecellsuspensionwasmixedwellwith S 

Matngelas1:1ratio 
beforeinoculation.Approximately4hoursafterinoculationsanimalsweregrouped 

to7groups(n10)anddoseddifferently.Animalsweretreatedwitheither16.7mg/kg 

138 

1005621 11460tumorandhumanPBMCco-inoculatedmodelonNOD-SCID



WO2022/105817 PCT/CN2021/131389 

controlhIgGi or20mg/kgcontrolhJgG1-TGF~RJJ' or16.7mg/kgAM4B6,or 

5mg/kg AM4B6-hJgG1-TGF~RJJ' or 10mg/kg AM4B6-hJgGl-TGFf3RJJ' or 

20mg/kgAM4B6-hJgGl-TGFf3RJJ'. Modelgroupwastreatedwithnothing.Allthe 

antibodieswereadministratedtwiceaweekfor5weeksbyi.p.injection.Tumorsize 

wasmeasuredtwiceortripletimesaweekintwodimensionsusingacaliper(INSIZE) 

andthevolumewasexpressedinmmA3usingtheformula:V0.5axbA2whereaand 

barethelongandshortdiametersofthetumorrespectively.Resultswereanalyzed 

usingGraphPadPrismandexpressedasmean+S.E.M.Comparisonsbetweentwo 

groupsweremadebyT-testandthedifferenceisconsideredsignificantifpis*<0.05 

and**<~c~ 

1005641 As shown in Figure 18A - Figure 18B 20mg/kg isotype 

control-TGF~RJJ'didn'tinhibittumorgrowthatall.16.7mg/kgAM4B6hadonly 

partial inhibitioneffect, while 5mg/kgAM4B6-hJgGl-TGFf3RJJ' alreadyhad 

significantlybettertumorinhibition indicatingTGFf3RJJfusionincreasedthe 

anti-tumorefficacyofAM4B6mAbalone.Inadditionanobviousdose-responseof 

AM4B6-hJgGl-TGFf3RJJ'wasobservedinthismodelagainsuggestingtheefficacy 

isdependingonAM4B6-hJgGl-TGFI3RJJ'.  

1005661 EndogenousmousePD-LiinmousetumorcelllineEMT6(ATCC) 

wasknockedoutandhumanPD-Liwasknockedinthecellstheengineeredcellsof 

EMT6werenamedasEMT6-hPD-Li.  

[00567J MiceweresubcutaneouslyinoculatedwithEMT6/hPD-Litumorcells 

andrandomlydividedinto7groupsthereafteraccordingtothetumorvolumewith10 

micepergroup.Aftergroupinganimalsfromgroup1to7wereadministeredwith 

24.9mg/kgControlhIgGi30mg/kgcontrolhJgGl-TGFf3RII'24.9mg/kgAM4B6, 

3mg/kgAM4B6-hJgGl-TGFf3RJJ'10mg/kgAM4B6-hJgGl-TGFI3RJJ'or30mg/kg 

AM4B6-hlgGi-TGFf3RJJ'respectivelybyintraperitonealinjectiontwiceaweekfor 
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4weeks.Thetumorvolumeandbodyweightoftumorbearingmicewereobserved 

twiceweekly.AsshowninFigure19A- Figure19BAM4B6-hJgGl-TGFf3RJJ' 

dose-dependentlyinhibitedtumorgrowthwithTEAof21*430o,46.830oand79~39Ooat 

3,10and30mg/kgrespectivelyonDay29postdose.Atequalmolarquantitythe 

anti-tumoractivityofAM4B6-hJgG1-TGF~RJJ'at30mg/kgwasmorepronounced 

thanAM4B6at24.9mg/kginthatgroupTGJwas29.670oonDay29.  

Example 10: Impact of AM4B6-hIgGl-TGI'j3RII' treatment on tumor 

infiltratinglymphocytes(IlL)inMC38-hPD-L1tumormodel 

[00568J MC38-hPD-L1tumorcellswereculturedandinoculatedfollowingthe 

sameprocessofExample9.Whenthetumorsizewas250-300mm3tumorbearing 

micewereselectedandrandomizedto4groups(n6).Animalsweretreatedwith 

PBSor3mg/kgisotypecontrol-TGF~RJJ' or2.5mg/kgAM4B6,or3mg/kg 

AM4B6-hJgGl (3.Alltheantibodieswereadministratedtwiceaweekfor1 

or2weeksbyi.v.injection.Tumorswereharvested24hoursafterthe2 dosingand 

24hoursafterthe 4 ffi dosingrespectivelyfollowedbydissociationwithgentle 

MACSDissociator(MiltenyiBiotec,130-093-235)anddigestedwithmouseTumor 

DissociationKit(MiltenyiBiotec,130-096-730)for40mm at370 C.Isolatedsingle 

usingFACS afterbeing stained byPB anti-mouse CD4S (BD bioscience, 
S 

Cat#553081),AIPCanti-mouseCD8a(BiolegendCat#100712),AIPCanti-mouse 

NK1. 1 (Biolegend Cat#108710), FJTC anti-mouse Granzyme B (Biolegend, 

Cat#515403)andFJTCanti-mouselIENgamma(InvitrogenCat#11-7311-82),shown 

inTable18andTable19.  

1005691 Table18.IlLanalysisonMC38-hPD-L1tumormodel24hours 

after2 nddosing.  

ub-population 

fIlLs(%) CDS+GZMB+ NK1.1+GZMCDS+IFNg+ NK1.1+IFNg+ 
CD8±/CD45± 61±1CD45± 1CD45+ 11+1CD45+ 1CD45+ 1CD45+ 

Group(n=3 
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1177O4~O95 

PBS 11180/ozLO100%11780/ozL0157% 01400/ozLO1O'7%0131%'L0103% 0132%'L0103% 

isotypc 
13.530/ozL3164 

control-TGFfB O~91%±O~36%2~O2%±O~48% O~44%±O~14%O~22O/o±O~O2% O~21O/o±O~O2% 

RIP3mpk 

AM4B6 13.800/ozL41SS 
1~26%+O~49%2~'7O%+O~35% O~63%+O~O6%O~3OO/o±O~O6% O~27O/o+O~O6% 

215mpk 

AM4B6-hIgGl 
11.32O/o±2~97 

-TGFJ3RIL5  1~11%±O~31%2~59%±O~39% O~'72%+O~21%O~26O/o±O~O6% O~27O/o+O~O5% 

3mpk 

1005701 Table19.IlLanalysisonMC38-hPD-L1tumormodel24hours 

after4 thdosing.  

Sub-populati 

o fIlLs(%) CDS+GZMB NK1.1+GZMCDS+IFNg+ NK1.1+IFNg+ 
CD8+/C945+ NK1.1+/CD45+ 

±1CD45± B±1CD45± 1CD45± 1CD45± 
Group(n-3 

O~72% -H- O~31% -H-O~3O% -H
PBS 329% 1~54%±O.21% O~31%-+O.O5% 

O~O'7% O~O5% O~O'7% 

isotypc 
O~66% -"F- O~27% -H--O~21% -"F

control-TGFj3 1O.53%±1~86% 1~9O%±O.14% O~2O%+O.O6% 
O~1O% O~O5% O~O5% 

AM4B6 1~O3% -K O~33% +O~26% -K 
17.36%±3.16% 2.'73%±0.46% O~21%+0.03% 

2.5mpk 0.24% 0.02% 0.04% 

AM4B6-hIgGl 1.37% -H- 0.62% +0.24% -H

-TGFf3RIL' 17.'77%±0.88% 4.19%±1.12% 0.30%-F-0.04% 
0.15% 0.16% 0.04% 

3mpk 

1005711 Afterthe2 nddosingtherewasnosignificantchangesinpercentageof 

sub-populationofTilLsamongdifferenttreatmentgroups(Table18).Butafterthe 4 th 

dosing, oofAM4B6groupandAM4B6-hJgGl-TGFI3RII'group 

significantlyincreasedcomparingtothatoftheisotypecontrol-TGFI3RJJ'group 
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(Table19). oandNK1. 1+~oalsoincreasedalotascomparedtothat 

oftheisotypecontrol-TGFI3RJJ'group.ThesefindingsindicatestheCDS+Tcellsand 

NK1. 1TcellsmightbestimulatedbyAM4B6orAM4B6-hJgGl-TGFf3RJJ'to 

activateandproliferateandalsoenrichedintumormicroenvironmenttofacilitate 

tumorcellkilling.WhencomparedtoAM4B6,AM4B6-hJgGl-TGFf3RJJ'hadan 

evenhigher oandNK.1+~o whichwascorrelatedwithitsmore 

potentanti-tumoractivityasmeasuredbyTEAabove.  

Example 11: Pharmacokinetics and pharmacodynamics study of 

AM4B6-hIgGl-TGJFj3RII'h~ 

1005721 CS7BL/6femalemicewererandomizedto6groups(n3).Animals 

weretreatedwith3mg/kgisotypecontrol-TGFI3RJJ' or2.5mg/kgAM4B6 or 

0.3mg/kg AM4B6-hJgGl-TGFf3RJJ' or 1mg/kg AM4B6-hJgGl-TGFI3RJJ' or 

3mg/kgAM4B6-hJgGl-TGFf3RII' or3mg/kgM7824-analog.M7824-analogwas 

generatedbyMabSpaceBiosciencesaccordingtothe sequencedisclosedin 

US9676863.Alltheantibodieswereadministratedbyi.v.singleinjection.After 

injection200p1bloodofeachmicewascollectedatdifferenttimepoints:Predose,30 

mm 2h,8h,24h,48hD4,D7,D1OD14,D21postinjection.80~dplasmaofeach 

[00573J Tomeasureantibodyconcentrationinplasmatwomethodswereused.  

Thefirstoneistodetectwholebi-functionalmoleculeincludingbothAM4B6and 

TGFf3RJJarms.Generally,1pg/mlofhumanPD-Li-hiswascoatedonthe96-well 

ELISAplateatroomtemperaturefor2hours.Afterblockingseriallydilutedstandard 

andplasmasampleswereaddedandincubatedfor1. 5hours.Afterwashing,0.1 

jig/mlbiotinylatedanti-humanTGFf3RJJ'wasadded andthenafterwashing, 

streptavidin-HRPwasadded.FinallyTMBwasaddedtodevelopcolorwhichwas 

stoppedbydilutedsulfuricacid.TheplateswerereadofOD4SOnmandOD62Onmby 

amicroplatereader.DatawereanalyzedbyOD45Onm-OD62Onm.  
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micewascollectedandtestedantibodyconcentration.
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1005741 ThesecondoneistoonlydetectAM4B6antibodyarm.Similartothe 

procedureabove 1jig/mlofhumanPD-Li-hiswascoatedandseriallydiluted 

standardandplasmasampleswereaddedandincubatedfor1. 5hours.Afterwashing, 

dilutedgoatHRPconjugatedanti-humanIgOFcantibodywasadded.FinallyTMB 

wasaddedtodevelopcolorwhichwasstoppedbydilutedsulfuricacid.Theplates 

werereadofOD4SOnmandOD62Onmbyamicroplatereader.Datawereanalyzedby 

OD45Onm-OD62Onm.  

1005751 Toevaluatethecorrelationbetweenantibodyconcentrationandchange 

ofTGFf3inplasmatheconcentrationchangesofTGFf31andTGFf32inplasmawere 

tested.Briefly,4jig/mlofmouseTGF-f31captureantibodyor2jig/mlofmouse 

TGF-f32captureantibodywascoatedonthe96-wellELISAplateatroomtemperature 

for2hours.10p1of1NHClwereaddedto50k 1 ofeachplasmasampleand 

incubatedfor10minutesatroomtemperature.Theacidifiedsampleswereneutralized 

byadding10~dof1.2NNaOHIO.5MHIEPEStoensurethefinalpHwithin7.2-7.6.  

Afterblockingseriallydilutedstandardandplasmasampleswereaddedand 

incubatedfor1.5hours.AfterwashingTGF-f31orTGF-f32detectionantibodywas 

addedandthenafterwashingstreptavidin-HRPwasadded.FinallyTMBwasadded 

todevelopcolorwhichwasstoppedbydilutedsulfuricacid.Theplateswerereadof 

OD4SOnm-OD62Onm.  

[00576J Figure20Ashowedtheantibodyconcentrationchangeinplasma.There 

wasnosignificantdifferenceinPKprofilesusingthetwomethodsindicatingthe 

wholebifunctionalmoleculeAM4B6-hJgGl-TGFf3RII wasquitestablewithout 

abnormalcleavageandclearanceinvivolikethatofAM4B6mAb.Andatthesame 
S 

timeAM4B6-hJgGl-TGFgRJJ'depletedTGF-f31within30mm afteri.v.injection 

evenatthelowestdoseof0.3mg/kgasshowninFigure20B.M7824-analogand 

isotypecontrol-TGFf3RJJ' alsodepletedTGF-f31,butM7824-analogcouldnot 

maintainthateffectfromDay2whileAM4B6-hJgG1-TGF~Rllcouldmaintaina 

lowlevelofTGF-f31toDay21. ThisresultsalsocorrespondedtotheirPKexposure 
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(Figure20C),indicatingTGF-f31mayserveasagoodpharmacodynamicmarkerfor 

AM4B6-hJgGl-TGFf3RJJ'targetengagementinplasma.Noobviousdepletionof 

TGF-f32inmiceplasmawasdetected(datanowshown).  

Example12:ConstructionandExpressionofAM4B6-hIgGl-IL-1RAfusion 

protein 

1005771 The selected heavy chain and light chain variants were cross 

combinatedandexpressedwithhIgGi-IL-iRA(34-177)(UniProtKBP18510)fusion 

protein.ThesequenceofheavychainandlightchainwasshowninTable20.  

1005781 Table20.ThelistofAM4B6-hJgGl-JL-1RAheavychainandlight 

chainvariants 

Namc Mutationsitc Rcgion Scqucncc 

AM4B6Hg1 3hIgG1-(G4S)4G-IL-iRA G57ES59L H-CDR2-3 DINPNNAETLYNHKYKG 

AM4B6La1 4liKappa A51VN53D L-CDR2-2 SRSVRYT 

1005791 Similar to AM4B6-hJgGl-TGFf3RJJ' bi-functional molecule, the 

truncatedhumanIL-iRA 34-177wasfusedwithAM4B6toobtainbetteractivity 

ThesequencesofthetruncatedhumanIL-iRA 34-177areasbelow:(SEQIDNO: 

67) 

KMQAFRTWDVNQKTFYLRNNQLVAGYLQGPNVNLEEKflJVVPU&PHALFLGI 

HGGKMCLSCXXSGDETRLQLEAVNJTDLSENRKQDKRFAFIRSDSGPTTSFES 

AACPGWFLCTAMEADQPVSLTNMPDEGVMVTKFYFQEDE 

1005801 Theco-transfectionofheavychainandlightchainwascardedoutusing 

theExpiFectamineTMCR0Reagent(ThermoA29129)fromInvitrogenaccordingto 

themanufacturersprotocol.Thesupernatantwasharvestedonday10andpurifiedby 

affinitychromatography.  
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andstability.AM4B6-hJgGl-IIL-1RAwasshortforAM4B6-hJgGl-JL-1RA(34-177).
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Example13:AffinityofAM4B6-hIgGi-IL-iRAbi-functionalmoleculeto 

hPD-L1 

1005811 BindingtohumanPD-LibasedonELISAassay 

1005821 1jig/mihPD-L1(AcroBiosystemsPD1-H5229)antigenswascoated 

totheELISAplateandcoatedovernightat4 0 C.Then300jdof20o(w/v)BSAwas 

addedforblockingatroomtemperaturefor1h.After1hincubation,100p1of 

AM4B6-hJgG1-IlL-1RA bi-functional molecule or AM4B6-hJgG1 monoclonal 

antibodyatconcentrationsrangingfrom10nMto0.00017nM(three-foldserial 

dilutions)wereaddedwithPBSTasnegativecontrolandincubatedatroom 

temperaturefor1h.PBSwith0.50oTween-20wereusedforwashingfor3timesand 

100p1HRP-conjugatedanti-humanFcantibody(1:20000,Abcam ab98624)was 

addedAfterincubationatroomtemperaturefor1hmixedTMBsubstratereagent 

(InnoReagentsTMB-S-003)wasaddedandincubatedatroomtemperaturefor5mm 

andstoppedbyadding0.iM142504.0D450nmwasrecordedbyMicroplateReader.  

ThedatawasanalyzedbyGraphpadprism.  

S 

1005831 AsshowninFigure21, companngtotheAM4B6monoclonalantibody, 

affinities.  

1005841 Binding to PD-Li expressing on cell surface of 

AM4B6-hIgGl-IL-iRAbyaITACSassay 

[00585J 293T-PD-L1-CD3LcellwasgeneratedbyMabSpaceBiosciencesfor 

characterizationofPD-Liantibodies.Thecellwastransfectedwithbothhuman 

PD-Li and anti-CD3 scFv. AM4B6-hJgGi-JL-iRAbi-functional moleculeor 

AM4B6monoclonalantibodywereseriallydilutedwith3-folddilutionstoobtain11 

concentrationsindilutionbuffer(PBSwith20oBSA).293T-PD-L1-CD3Lcellswere 

harvestedandcentrifuged.ThentheywereresuspendedinPBSwithdensityof2x106 

cells/mlandaddedtotheplatewith100p1perwell.Aftercentrifugationand 
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removingthesupernatantthedilutedantibodieswereaddedtotheplateand 

incubatedin4 0 Cfor30mm.AfterwashingtwicewithdilutionbufferPB e 

donkeyanti-humanJgG(H+L)(Jacksonimmuno,709-116-149)wasaddedtotheplate 

andincubatedin4 0 Cfor30mm.Afterwashingcellswereresuspendedin200p1 

PBSandanalyzedbyflowcytometry.ThedatawasanalyzedbyGraphpadprism.  

1005861 AsshowninFigure22,AM4B6-hJgGl-JL-1RAbi-functionalmolecule 

andAM4B6-hJgGlcouldbindtoPD-Liexpressedonsurfaceofcellswithsimilar 

EC5OwhichwasconsistentwithaffinityresultsmeasuredbyELISA.  

Example 0 PD1/PD-L1blockadeactivityofAM4B6-hIgGl-IL-1RA 

[00587J Inthisassay,293T-PD-L1-CD3LcellwasexpressingPD-Liand 

anti-CD3scFvandJurkat-NFAT-Luc-PD1cellwasexpressingPD-1andcarrying 

NEATsignalwhichcanbeactivatedbyCD3stimulation.NFATactivationwilllead 

toluciferasegenetranscriptionandexpressionwhichcanbedetectedbyitssubstrate.  

BothtwocellsweregeneratedbyMabSpaceBiosciences.  

1005881 Briefly,293T-PD-Li-CD3Lcellswasharvestedandresuspendedat 

densityof2x106cells/ml.20p1cellsperwellwasaddedintohalfwellplate.  

diluted(3-folddilutions)toobtain8concentrationsinRLPMJmediumwith20oFBS.  

20p1antibodiesperwellwasaddedintohalfwellplateandtheplatewasincubated 

at370 C,50o CO2 for30mm.Jurkat-NFAT-Luc-PD1cellswereharvestedand 

resuspendedatdensityof4x106cells/mlinRLPMJmediumwith20oFBS.Finally,20 

p1cellsperwellwasaddedintohalfwellplateandincubatedin37 0 C,50oCO2 for5h.  

60p1OneGlodetectionreagent(PromegaE6120)wasaddedtoeachwelland 

incubatedatroomtemperaturefor5minutes.Theluminescentsignalwasreadby 

MicroplateReader.ThedatawasanalyzedbyGraphPadPrism.  

1005891 AsshowninFigure23,AM4B6-hJgGi-JL-iRAbi-functionalmolecule 

andAM4B6-hJgGihadsimilarblockadeactivitytoPD-Liinthiscell-basedassay.  
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Example 0 BlockingactivityofAM4B6-hIgGl-IL-1RAtohumanIL-1~ 

1005901 Blocking activity ofAM4B6-hJgGl-IL-1RA BsAb to hJL-1f3 based on 

ELISA 

[00591J Totestligand/receptorblockingactivity,5jig/miHumanIlL-113protein 

(SinoBiologicalCat#10139)wascoatedtotheELISAplateandincubatedovernight 

at40 C.300p1blockingbufferwasaddedforblockingatroomtemperaturefor1h.  

After1h,50~dofAM4B6-hJgGl-IIIL-1RABsAborIL-iRAprotein(SinoBiological, 

Cat#10123-HNAE)atserialconcentrationsrangingfrom200nMto0.03nM 

(three-foldserialdilutions)with50p1lOnMHumanZEL-iRI-his(SinoBiological, 

Cat#10126-HO8H)wereaddedtothewellandincubate1hratroomtemperature.PBS 
with0.50oTween-20wereusedforwashingfor3timesand100p1 e 

HRP-conjugated 

his-tagAntibody(1:2000dilutionGenscriptCat#A00612)wasaddedincubatefor 

lhrinroomtemperature.ThenmixedTMBsubstratereagent(InnoReagentsCat#: 

TMB-S-003)wasaddedandincubatedatroomtemperaturefor5mmthenstopped 

byadding0.1MH 2 S04 .OD4SOnmwasrecordedbyMicroplateReader.Thedatawas 

analyzedbyGraphpadprism.  

dependentlyandtheblockingactivityofAM4B6-hJgGl-JL-1RAtoIL-iRIwas 

betterthanthatofIL-iRAprotein.  

1005931 BlockingactivityofAM4B6-hIgGl-IL-1RABi-FunctionalMolecule 

tohIL-1~onreportercell 

1005941 InthisassayHEK-BluJ~'CD4OLcellswerepurchasefromInvivogen 

(Cat#hkb-cd4O),ThesecellsweregeneratedbystabletransfectionofH1EK293cells 

withthehumanCD4OgeneandanNF-kBinducibleSEAPconstruct.Bindingof 

CD4OLtoitsreceptorCD4OtriggerscascadeleadingtotheactivationofNE-kBand 

subsequentproductionofSE/VPwhichcanmonitoredbyQUANTI-Blue.H1EK293 

cellsexpressendogenouslythereceptorforthecytokinesIlL-1f3whichsharea 
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commonsignalingpathwaywithCD4OL.SoILL-lb-mediatedSEAPproductioncan 

beblockedusingneutralizingantibody.  

1005951 BrieflycollectH1EK293-CD4OLcellsatlogphasecellsandseedcells 

atdensityof5x1TA/well(lOc4tl/well)into96-wellplatetoadhereovernight.  

AM4B6-hJgGl-ILL-iRAbispecificantibodyandILL-iRAproteinwereseriallydiluted 

(5-folddilutions)toobtain10concentrationsincompleteculturemedium.Add 

5%tl/welldilutedantibody(orILL-iRAprotein)andSOpi/wellhumanIIL-1f3tothe 

cellsincubateat37 0 Cfor24h.Nextdayadd16%tlofQUANTI-Blue~Solution 

(InvivogenCat#rep-qbs)toanewplateand40p1cellculturesupernatantwereadded 

theplates.Incubatetheplatesat37 0 Cfor2h.DetermineSEAPlevelusinga 

spectrophotometerat620nmTheThedatawasanalyzedbyGraphpadprism.  

[00596J AsshowninFigure25AM4B6-hJgGl-IIIL-1RAcanblockJL-113ina 

dosedependentmannerandtheblockingactivityofAM4B6-hJgGl-IL-iRAtoIL-1f3 

wasstrongerthanIL-iRAprotein whichwasconsistentwithblockingresults 

measuredbyELISA.  

Example 0 Construction, expression, purification of AM4B6-SIRPa 

[00597J TheSTRPaCV1isanengineeredhigh-affinitySIRLPavariantwhich 

potentlyantagonizedCD47oncancercellsbutdidnotinducemacrophage 

phagocytosisontheirown(KippWeiskopfetatScience34188(2013)).Weinvented 

bifunctionalantibodiestargetingbothPD-LiandCD47,includingsymmetrical 

antibodies(AM4B6-hJgGl-SIERPa and3280A-hJgGl-SIIIRPa)andasymmetric 

antibodies (AM4B6-hJgGl-Sll(PU (Kill) and 3280A-hJgGl-Sll(Pct(Kill)), 

whereinKillisshortforknobintohole.Theconstructionsofthesemoleculesare 

describedinTable21,andtheSJIRPctCvisequencedisalsolistedbelow.  

1005981 SJIRPctCV1sequence(SEQlIDNO:84): 
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100599J EEELQIIQPDKSVLVAAGETATLRCTITSLFPVGPJQWFRGAGPG 

RVLJYNQRQGPFPRVTTVSDT NNMDFSIRJGNJTPADAGTYYCIKFRKGSP 

DDVIIFKSGAGTELSVRAKPS 

1006001 Table21constructionofanti-PD-Li-STIRPabifunctionalantibodies 

ID Light chain Heavy chain Heavy chain Note 
____________sequence sequence 1 sequence 2 
AM4B6-h AM4B6-La.4- AM4B6Hg.3hlg NA SIRP U 

IgGi-SIIR hKappa GiL234FL235E cvi 
Pci SEQ U)NO: P33iS- (G45)4G sequence is 

90 - SIRPaCVi from 
SEQIDNO:9i Kipp 

Weiskopfet 
al. Science 
34i 88 

____________ ____________________ ________________ (2013) 
3280A-hlg 3280A-L-hKap 3280A-H-hlgGi(N NA 3280A is 
Gi-STRPcc pa 297A)-(G4S)4G- short for 

SEQ IDNO: SIRPuCvi Atezolizuma 
92 SEQIDNO:93 b, 

anti-PD-Li 
antibody of 

________________________________________________________Roche 

AM4B6-h AM4B6-La.4- AM4B6Hg.3hlg AM4B6Hg.3 Knob: 
IgGi-SIER hKappa GiL234FL235E hlgGiL234 5354C 

90 SIERPaCV1 15(hole) Hole: 
SEQIDNO:94 SEQ ID NO: Y349C N 

95 T3665 N 

L368A N 

___________________________________________________________ Y407V 
3280A-hlg 3280A-L-hKap 3280AHhlgGi 3280AHhlg 3280A is 
Gi-SIRPa pa L234FL235EP33 GiL234FL2 short for 
(KILL) 3280A-L-hKap iS (knob) 35EP3315 Atezolizuma 

pa SIERPaCVi (hole) b, 
SEQ ID NO: SEQ ID NO: 96 SEQ ID NO: anti-PD-Li 
92 97 antibody of 

________________________________________________________ Roche 

1006011 Allofthe4bifunctionalantibodieswereexpressedwithExpi-CHOcell 

accordingtothemanufacture'sprotocol. Forthetwosymmetricalbifunctional 
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antibodieshighpurityantibodieswereobtainedwithone-stepMabselectSuRe 

purificationbutfortheasymmetricbifunctionalantibodieshighpurityantibody 

cannotbeobtainedbyconventionalone-stepMabselectSuRepurification.Toobtain 
thehighpurityasymmetricantibodiesweusedaHiTrap S 

PnsmAresintopolish 
purifytheantibodiesandthepurityofthe S 0 

asymmetncantibodieswasbetterthan95o.  

Thepolishpurificationprocedureisdescribedasfollows.  

1006021 Bufferused: 

1006031 Equilibrationbuffer:50mMTris-HAc,150mMNaClpH7.4.  

1006041 Washbuffer:50mMNaAc/HAc,500mMNaCl,50oPEGpHS.5.  

[00605J Elutionbuffer:50mMHAc,500mMNaCl,50oPEGpH3.0.  

1006061 EquilibratetheHiTrapPrismAcolumnwithequilibrationbufferforat 

least5columnvolumes(CV),untiltheUVbaselineeluentpHandconductivityare 

unchanged.  

1006071 Loadthesampleontoapre-equilibratedHiTrapPrismAcolumn.  

baseline.  

[00609J Elutewith0-100%elutionbufferin10-20CVandcollect5-10 

fractionswithseveraltubesseparately.ThepHwasadjustedtoabout6.0-7.0withiM 

S (pH9.0) 

1006101 ThefractionsarethencharacterizedbySEC-HPLC.Figure26shows 

thatthepurityof3280A-hJgGl-SlIRJki(Kill)andAM4B6-hJgGl-SIIRPu(Kill)is 

95.330 oand96.50orespectively.  

1006111 TheaffinitytohumanPD-LiorhumanCD47weretestedwithELISA.  

Figures27and28showthattheaffinitiestoantigenofbifunctionalantibodiesare 
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comparablewiththatofparentmonoclonalantibody(4B6mAbcontrol)orfusion 

proteins(SIIRPct-Fc(FES)).  

1006121 Example 17 Construction and Expression of 
0 

IgG-scFv-ACZ88S-AM4B6 and IgG-scI~'v-XOMAO52-AM4B6 bispecific 

antibodies(bsAbsj 

1006131 Thesequenceofsinglechainfragments(scFvs)AJVI4B6areshownin 

thetablebelow, The anti-IL-if3 antibodies Gevokizumab (XOMAO52) and 

Canakinumab(ACZ885)werefromNovartis,-ThescFvsofAM4B6wereconnected 

toanti-IL-1f3antibodyheavychainC-terminaltoobtainbetteractivityandstability.  

ThescFvshavetheOSlinker(GGGGSGGGGSGGGGSGGGGS)thatconnectedVII 

toX~LandcontainaninterdomaindisulfidebondbetweentheresiduesH44Cand 

L100C(Kabatnumbering).Thesequenceoftheanti-IIL-1f3antibodies(XOMAOS2 

andACZSS5)areshowninTable22.Theconstructedbispecificantibodieswere 

namedJgG-scFv-ACZ885-AM4B6andJgG-scFv-XOMAO52-AM4B6,respectively.  

1006141 Theco-transfectionofheavychainandlightchainofthebsAbswere 

carriedoutusingtheExpiFectamineTMCR0Reagent(ThermoA29129)from 

onday10andpurifiedbyaffinitychromatography.  

1006151 Example18:BindingactivitiesofIgG-scFv-ACZ88S-AM4B6and 

IgG-scFv-XOMAOS2-AM4B6bsAbstohIL-1~ 

[00616J BindingtohumanIL-1~proteinbasedonELISAassay 

1006171 10041pg/mlhJL-1f3protein(SinoBiologicalCat#10139-HNAE) 

wascoatedtotheELISAplateandcoatedovernightat4 0 C.Then200p1of20o(w/v) 

BSAwasaddedforblockingatroomtemperaturefor2h.Aftertheincubation,100p1 

ofJgG-scFv-ACZ885-AM4B6,JgG-scFv-XOMAO52-AM4B6bsAbsACZ885, and 

XOMAOS2attheconcentrationsrangingfrom20nMto0.000339nM(three-fold 
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Invitrogenaccordingtothemanufacturersprotocol. Thesupematantwasharvested
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serialdilutions)wereaddedwithPBSTasnegativecontrolandincubatedatroom 

temperaturefor1h.PBSwith0.50oTween-20wereusedforwashingfor3timesand 

100p1HRP-conjugatedanti-humanFcantibody(1:20000,Abcam ab98624)was 

added.Afterincubationatroomtemperaturefor1hmixedTMBsubstratereagent 

(InnoReagentsTMB-S-003)wasaddedandincubatedatroomtemperaturefor5mm 

andstoppedbyadding0.iM142504.0D450nmwasrecordedbyMicroplateReader.  

ThedatawasanalyzedbyGraphpadprism.  

1006181 AsshowninFigure29,comparingtotheACZ88SandXOMAOS2 

monoclonalantibodyJgG-scFv-ACZ885-AM4B6andJgG-scFv-XOMAO52-AM4B6 

bsAbshavesimilarbindingactivitytohilL-1f3proteinrespectively.  

1006191 Example19:BindingactivitiesofIgG-scFv-ACZ88S-AM4B6and 

IgG-scFv-XOMAOS2-AM4B6bsAbstohPD-L1 

1006201 BindingtohumanPD-LibasedonELISAassay 

[00621J 10041jig/mlhPD-L1(AcroBiosystemsPD1-H5229)antigenwas 

coatedtotheELISAplateandcoatedovernightat4 0 C.Then300p1of20o(w/v)BSA 

wasaddedforblockingatroomtemperaturefor1h.Afterlhincubation100p1of 

monoclonalantibody(AM4B6mAb)attheconcentrationsrangingfrom20nMto 

0.000339nM(three-foldserialdilutions)wereaddedwithPBSTasnegativecontrol, 

andincubatedatroomtemperaturefor1h.PBSwith0.50oTween-20wereusedfor 

washingfor3timesand100p1HIRP-conjugatedanti-humanFcantibody(1:20000, 

Abcamab98624)wasadded.Afterincubationatroomtemperaturefor1hmixed 

TMBsubstratereagent(InnoReagentsTMB-S-003)wasaddedandincubatedatroom 

temperaturefor5mm andstoppedbyadding0.iMH 2 S04 .0D450nmwasrecorded 

byMicroplateReader.ThedatawasanalyzedbyGraphpadprism.  
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JgG-scFv-ACZ885-AM4B6,JgG-scFv-XOMAO52-AM4B6bsAbsorAM4B6-hJgG1
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S 

1006221 AsshowninFigure30,companngtotheAM4B6monoclonalantibody, 

JgG-scFv-ACZ885-AM4B6, JgG-scFv-XOMAO52-AM4B6 bsAbs have similar 

bindingactivitytohPD-L1protein.  

1006231 Binding of IgG-scITv-ACZ88S-AM4B6 and 

IgG-scFv-XOMAOS2-AM4B6toPD-Liexpressing2931cellsbyFACSmethod 

[00624J 293T-PD-L1-CD3LcellwasgeneratedbyMabSpaceBiosciencesfor 

characterizationofPD-Liantibodies.Thecellwastransfectedwithbothhuman 

PD-Li and anti-CD3 scFv. JgG-scFv-ACZ885-AM4B6, 

JgG-scFv-XOMAO52-AM4B6orAM4B6mAbwereseriallydilutedwith4-fold 

dilutionstoobtain9concentrationsindilutionbuffer(PBSwith20oBSA).  

293T-PD-Li-CD3L cells were harvested and centrifuge. Then they were 

resuspendedinPBSwithdensityof2x106cells/mlandaddedtotheplatewith100p1 

perwell.Aftercentrifugationandremovingthesupematantthedilutedantibodies 

wereaddedtotheplateandincubatedin4 0 Cfor30mm.Afterwashingtwicewith 

dilutionbufferPBconjugateddonkeyanti-humanJgG(H+L)(Jacksonimmuno, 

709-116-149)wasaddedtotheplateandincubatedin4 0 Cfor30mm.Afterwashing, 

cellswereresuspendedin200p1PBSandanalyzedbyflowcytometry.Thedatawas 

[00625J As shown in Figure 31, JgG-scFv-ACZ885-AM4B6 and 

JgG-scFv-XOMAO52-AM4B6couldbindtoPD-Liexpressedonsurfaceofcellswith 

similarBC5 0 whichwasconsistentwithaffinityresultsmeasuredbyELISA.  

Example20:PD1/PD-L1blockadeactivityofIgG-sclFv-ACZ88S-AM4B6and 

IgG-scFv-XOMAOS2-AM4B6 

[00626J Inthisassay,293T-PD-Li-CD3LcellwasexpressingPD-Liand 

anti-CD3scFvandJurkat-NFAT-Luc-PD1cellwasexpressingPD-1andcarrying 

NEATsignalwhichcanbeactivatedbyCD3stimulation.NFATactivationwilllead 
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toluciferasegenetranscriptionandexpressionwhichcanbedetectedbyitssubstrate.  

ThetwocelllinesweregeneratedbyMabSpaceBiosciences.  

1006271 Briefly,293T-PD-L1-CD3Lcellswasharvestedandresuspendedat 

densityof2x106cells/ml.20~tlcellsperwellwasaddedintohalfwellplate.  

JgG-scFv-ACZ885-AM4B6,JgG-scFv-XOMAO52-AM4B6andAM4B6-hJgG1were 

seriallydiluted(3-folddilutions)toobtain9concentrationsinRIPMJmediumwith 

2~oFBS.20k1 antibodiesperwellwasaddedintohalfwellplateandtheplatewas 

incubatedat37 0 C,5~oCO2 for30mm.Jurkat-NFAT-Luc-PD1cellswereharvested 

andresuspendedatdensityof4x106cells/mlinRPMJmediumwith20oFBS.Finally, 

20p1cellsperwellwasaddedintohalfwellplateandincubatedin37 0 C,50oCO2 for 

5h.60p1OneGlodetectionreagent(PromegaE6120)wasaddedtoeachwelland 

incubatedatroomtemperatureforSminutes.Theluminescentsignalwasreadby 

MicroplateReader.ThedatawasanalyzedbyGraphPadPrism.  

1006281 As shown in Figure 32 JgG-scFv-ACZ88S-AM4B6, 

JgG-scFv-XOMAOS2-AM4B6andAM4B6-hJgGlhadsimilarblockadeactivityto 

PD-Liinthiscell-basedassay.  

Example21:BlockingactivityofIgG-scFv-XOMAOS2-AM4B6tohumanIL-1~ 

1006291 BlockingactivityofJgG-scFv-XOMAO52-AM4B6tohumanIIL-1f3on 

HDFcells 

[00630J Totestligand/receptorblockingactivity,4x10 4 /mLHDFcellswith100 

4/wellwerestimulatedwith50pg/mLofrecombinanthumanJL-1f3(Sino 

BiologicalCat#10139)whilecellswithoutIIIL-1f3stimulationasthenegativecontrol.  

Then 1OOuL/well JgG-scFv-XOMAO52-AM4B6 and XOMAO52 at serial 

concentrationsrangingfrom100nMto0.00038nM(four-foldserialdilutions)were 

addedtotheculturesandincubatedovernight(16- 17hr)atroomtemperature.After 
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stimulationIIIL-6releaseinthecellculturedsupematantwasdetectedusingIIIL-6 

ELISAKit(R&DDY206,P209026)guidedbythekitinstruction.  

1006311 AsshowninFigure33,JgG-scFv-XOMAO52-AM4B6andXOMAO52 

can block IL-1j3 dose dependently, and the blocking activity of 

JgG-scFv-XOMAO52-AM4B6toW-1f3wassimilartothatofXOMAO52onHDF 

cells.  

1006321 Blocking activity ofIgG-scFv-ACZ88S-AM4B6 to hIL-ifi on 

reportercell 

1006331 InthisassayHEK-BluJ~'CD4OLcellswerepurchasefromInvivogen 

(Cat#hkb-cd4O),ThesecellsweregeneratedbystabletransfectionofH1EK293cells 

withthehumanCD4OgeneandanNF-kBinducibleSEAPconstruct.Bindingof 

CD4OLtoitsreceptorCD4OtriggerscascadeleadingtotheactivationofNE-kBand 

subsequentproductionofSEAPwhichcanbemonitoredbyQUANTI-Blue.H1EK293 

cellsexpressendogenouslythereceptorforthecytokinesIlL-113whichsharea 

commonsignalingpathwaywithCD4OL.SoIL-ia-mediatedSEAPproductioncan 

beblockedusingneutralizingantibody.  

atdensityof5x10A4/well(lOOul/well)into96-wellplatetoadhereovernight.  

JgG-scFv-ACZ8S5-AM4B6andACZ885wereseriallydilutedfrom100nM(4-fold 

dilutions)toobtain9concentrationsincompleteculturemedium.AddSOpi/well 

dilutedantibodiesand50p1/wellhumanIIL-1j3(lng/mL)tothecellsincubateat37 0 C 

for24h.Nextdayadd160jt1ofQUANTI-BlueTMSolution(InvivogenCat#rep-qbs) 

toanewplateand40p1cellculturesupernatantwereaddedtheplates.Incubatethe 

platesat370 Cfor2h.DetermineSEAPlevelusingaspectrophotometerat620nm.  

ThedatawasanalyzedbyGraphpadprism.  

1006351 As shown in Figure 34, JgG-scFv-ACZ8SS-AM4B6 and 

ACZS85(Canakinumab)canblockIEL-1j3inadosedependentmannerandthe 
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1006341 BrieflycollectH1EK293-CD4OLcellsatlogphasecellsandseedcells
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blocking activity of JgG-scFv-ACZS8S-AM4B6 was similar to 
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ACZS8S(Canakinumab)onH1EK293-CD4OLreportercells.
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1006361 Table 22. Amino acid sequences mentioned in the present 

disclosure 

SEDID Sequences Region 
NO. ___________________________________________ 

1 DYYMN 4B6 HCDR1 
2 DThPNNGGTSYKHKFKG 4B6 HCDR2 

3 WGDGPFAY 4B6 HCDR3 
4 KASQNVGAAVA 4B6 LCDR1 
S SASNRYT 4B6 LCDR2 

6 QQYSNYPT 4B6 LCDR3 
7 KASQNVGAJVA 4B6-L-CDR1-1 

8 KASQNVPAAVA 4B6-L-CDR1-2 
9 KASQNVKGAVA 4B6-L-CDR1-3 

10 SNSHRYT 4B6-L-CDR2-1 
11 SRSVRYT 4B6-L-CDR2-2 

12 SVSDRYT 4B6-L-CDR2-3 
13 DINPNNADTMYNHIKFKG 4B6-H-CDR2-1 
14 DJNPNNAQTQYNHKFKG 4B6-H-CDR2-2 
15 DINPNNAETLYNHKFKG 4B6-H-CDR2-3 

16 DINPNNGLTSYNHKFKG 4B6-H-CDR2-4 
17 DJNPNNAQTVYNHKFKG 4B6-H-CDR2-5 
18 DINPNNAGTSYNI+IKFKG H-CDR2-WT (OSSA) 
19 DThPNNXtX2 TX3 YNHKFKG HCDR2 

20 KASQNVX4 X5X6 VA LCDR1 

21 5X7 SX8RYT LCDR2 

_______T HERi 

23 WVRQAPGQGLEWMG HFR2 

24 RVTMTRDTSJSTAYMELSRLRSDDTAVYY 
______ CAR HFR3 
25 WGQGTLVTVSS HIFR4 
26 DJQMTQSPSSLSASVGDRVTJTC LFR1 

27 WYQQKPGKAPKLLJY LFR2 

28 GyPSPYSGSGSGTDFTFTJSSLQPEDJATYYC LFR3 

29 FGQGTKLEIIK LFR4 
30 QVQLVQSGAZEVKKPGASVKVSCKASGYVF 

_____ T HERi 
_____________________________________________ vacant 
31 _________________________________ HER2 S 

vacant 
32 RVTVTXT3T515TAYMELSRLRSDDTAVYYC 

__________AR HER3 
________________________________________________ vanant1 
33 RVTVTVDTSJSTAYMELSRLRSDDTAVYYC HER3 _____________________________________ vanant2 
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X~K _______ 

34 RVTVTXT3KSISTAYMELSRLRSDDTAVYY 
________________________________________________________________ HFR3 
______ CAR ________________ 

________________________________________________ vanant3 
35 RVTVTXT3KSISTAYMELSRLRSDDTAVYY 

________________________________________________________________ HFR3 
______ Cxx ________________ ________________________________________________ vanant4 
36 WYQQKPGKSPKLLJY LFR2variant 
37 GVPSRFSGSGSGTDFTLTJSSLQPEDJATYY 

_______ C LFR3 variant 1 
38 &VPDRFSGSGSGTDFTLTJSSLQPEDJATYY 

_______ C LFR3 variant 
39 GA/PSPYS(IS(ISGTDFTLTJSSLQPEDJATYY F73L mutation for 

_______ C variant 1-FR3 
40 QVQLVQSGAEVKKPGASVKVSCKASGYX 9 ~R1 

_______FT _________________ 

41 VRAP1 OLEWMG HFR2 
42 YMELSRLRSDDTAVY 

RVTXi6 TVDXtiSISTA HFR3 
______ YCX12X13  _______________ 

43 WYQQKPGKX 1 4 PKLLIY LFR2 
44 GVPX1 5 RFS(IS(IS(ITDFTX 1 7 TISSLQPEDIAT 

______ YYC LFR3 

45 &YPDRFS(IS(IS(ITDFTLTISSLQPEDIATYY F73L, A435, 560D 
_______ C forLC variant2-FR3 
46 EVQLQQS(IPELX1KP(IAS~ISCKAS(IYXTT 

DYYMNWVKQSH(IKSLEWI(IDJNPNN(I(IT 
SYNHKFK(IKATVTVDKSSRTAYMIELLSLT 
SEDSAVYYCVKW(ID(IPFAYW(IQ(ITLVTV 

_____ SA 4B6 MR 

(IAAVAWYQQKP(IQSPKLLIYSASNRYT(IV 
PDRFT(IS(IS(ITDFTLTISNMQSEDLADYFC 

_____ QQYSNYPTF(IS(ITKL(III( 4B6 VL 

48 QVQLVQS(IAE'VKKP(IASW(VSCKAS(IYTF 
T(IYYMHWVRQALP(IQ(ILEWM(IWThPNS(I 
(ITNYAQKFQ(IRVTMTRDT515TAYMELSR Humanized4B6,MR 
LRSDDTAVYYCAR germline 

49 QVQLVQS(IAEMKKP(IASMKVSCKAS(IYTF 
TDYYMNWVRQAP(IQ(ILEWM(IDJNPNN(I 
(ITSYNHKFK(IRVTVTMDTSISTAYMELSRL 
RSDDTAVYYCARW(ID(IPFAYW(IQ(ITLVT Humanized4B6,MR 

_____ VSS variant 
50 QVQLVQS(IAEMKKP(IASMKVSCKAS(IYTF 

TDYYMNWVRQAP(IQ(ILEWM(IDJNPNN(I 
(ITSYNHKFK(IRVTVTMDTSISTAYMELSRL MR 

Humanized4B6, 
_____ RSDDTAVYYCVKW(ID(IPFAYW(IQ(ITLVT variant 
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vss 

51 QVQLVQSGABVKKPGASVKVSCKASGYVF 
TDYYMNWVRQAPGQGLEWMGD1NPNNG 
GTSYNHKFKGRVTVTVDKSISTAYMELSRL 
RSDDTAVYYCARWGDGPFAYWGQGTLVT Humanized4B6,MR 

_____ VSS variant 
52 QVQLVQSGA§EVKKPGASVKVSCKASGYVF 

TDYYMNWVRQAPGQSLEWMGDJNPNNGG 
TSYNHKFKGRVTVTVDKSISTAYMELSRLR 
SDDTAVYYCVKWGDGPFAYWGQGTLVTV Humanized4B6,MR 

________55 variant 4 
53 DJQMTQSPSSLSASVGDRVTJTCQASQDJSN 

YLNWYQQKPGKAPKLLJYDASNLETGMPS 
RFSGSGSGTDFTFTJSSLQPEDJATYYCQQY Humanized4B6,VL 
DNLP germline 

54 DJQMTQSPSSLSASVGDRVTJTCKASQNVG 
AAVAWYQQKPGKNPKLLJYSASNRYTGMP 
SRFSGSGSGTDFTLTJSSLQPEDJATYYCQQ Humanized4B6,VL 

______ YSNYPTFGQGTKLEIK variant 1 
55 DJQMTQSPSSLSASVGDRVTJTCKASQNVG 

AAVAWYQQKPGKSPKLLJYSASNRYTGMP 
DRLFSGSGSGTDFTLTJSSLQPEDJATYYCQQ Humanized4B6,VL 

______ YSNYPTFGQGTKLEIK variant 
56 QVQLVQSGAEMKKPGASMKVSCKASGYMF 

TDYYMNWVRQNPGQSLEWMGDJNPNNAG 

SDDTAVYYCMKWGDGPFAYWGQGTLVTV 
_________55 Hu4B6 Hg 

57 QVQLVQSGAEMKKPGASMKVSCKASGYMF 
TDYYMNWVRQNPGQSLEWMGDINPNNAG 
TSYNHKFKGRVTVTML3KSISTAYMELSRLR 
SDDTAVYYCMKWGDGPFAYWGQGTLVTV 

________55 AM4B6 Hg 
58 QVQLVQSGAEMKKPGASMKVSCKASGYMF 

TDYYMNWVRQNPGQSLEWMGDJNPNNAQ 
TQYNHKFKGRVTVTVDK515TAYMIELSRI 
RSDDTAVYYCMKWGDGPFAYWGQGTLVT 

________vSS Hu4B6 Hg.2 

59 QVQLVQSGAEMKKPGASMKVSCKASGYMF 
TDYYMNWVRQNPGQSLEWMGDINPNNAiE 
TLYNUKFKGRVTVTMDKSISTAYMELSRLR 

______ SDDTAVYYCVKWGDGPFAYWGQGTLVTV AM4B6 Hg.3 
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ss 

60 QVQLVQSGABVKKPGASVKVSCKASGYVF 
TDYYMNWVRQNPGQSLEWMGDJNPNNAQ 
TVYNKKFKGRVTVTXT3K515TAYMIELSRI 
RSDDTAVYYCVKWGDGPFAYWGQGTLVT 

________ VSS AM4B6 Hg.5 
61 DJQMTQSPSSLSASVGDRVTJTCKASQNVG 

AAVAWYQQKPGKNPKLLJYSASNRYTGVP 
SRFSGSGSGTDFTLTJSSLQPEDJATYYCQQ 

______ YSNYPTFGQGTKLEIK Hu4B6 La 
62 DJQMTQSPSSLSASVGDRVTJTCKASQNVK 

GAVAWYQQKPGKAPKLLJYSASNRYTGVP 
SRFSGSGSGTDFTLTJSSLQPEDJATYYCQQ 

______ YSNYPTFGQGTKLEIK AM4B6 La.1 
63 DJQMTQSPSSLSASVGDRVTJTCKASQNVP 

AAVAWYQQKPGKAPKLLJYSASNRYTGVP 
SRFSGSGSGTDFTLTJSSLQPEDJATYYCQQ 

______ YSNYPTFGQGTKLEIK AM4B6 La.2 
64 DJQMTQSPSSLSASVGDRVTJTCKASQNVG 

AAVAWYQQKPGKAPKLLJYSVSDRYTGVP 
SRFSGSGSGTDFTLTJSSLQPEDJATYYCQQ 

______ YSNYPTFGQGTKLEIK AM4B6 La.4 
65 DJQMTQSPSSLSASVGDRVTJTCKASQNVG 

AAVAWYQQKPGKAPKLLJYSRSVRYTGYP 
SRFSGSGSGTDFTLTJSSLQPEDJATYYCQQ 

66 GAVKFPQLCKFCDVRFSTCDNQKSCMSNC truncated TGF-beta 
SITSJCEKPQEVCVAVWRKNDENJTLETVC receptorIIsequence 
HDPKLPYHDFWEDAASPKCIMKEKKKPGE 20-136 

______ TFFMCSCSSDECNDNJIFSEEYNTSNPD _______________ 

67 KMQAFRIWDVNQKTFYLRNNQLVAGYLQ 
GPNVNLEEKlIDVYPIEPHALFLGII=JGGKMC 
LSCYKSGDETRLQLEAVNJTDLSENRKQDK 
RFAFIIJSDSGPTTSFESAACPGWFLCTAME truncated IL-i 

______ ADQPVSLTNMPDEGVMVTKFYFQEDE R-34-177 
68 (G4S)4G linker 
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69 LQCFCHLCTKDNFTCVTDGLCFVSVTETTD 
KVIIINSMCJAEIDLIPRDRPFVCAPSSKTGS 
VTTTYCCNQDHCNKJELPTTVKSSPGLGPV 
ELAAVJAGPVCFVCISLMLMVYJCHNRTVJ 
HKRVPNEEDPSLDRPFISUiTTLKDLJYDMT 
TSGSGSGLPLLVQRTJARTJVLQESJGKGRF 
GEVWRGKWRGEEVAVKWSSRIIERSWFRE 
AEJYQTWVILRHIENJLGFJAADNKDNGTWT 
QLWLVSDYHIEHGSLFDYLNRYTVWEGMJ 
KLALSTASGLAHLHMEJVGTQGKPAJAHRD 
LKSKNIINKKNGTCCJADLGLAVRHDSATD 

TBJJAPNURVGTKRYMAPEWDDSJNMKHF 
BSFKRNDJYAMGLVFWEJARRCSJGtIIHIED 
YQLPYYDLVPSDPSVEEMRKVVCEQKLRP 
NTPNRWQSCEALIWMAKIMRECWYANGA 

_______ ARLTALRIKKTLSQLSQQEGIIQM TGFJ3RJ 
70 TTPPHVQKSVNNDMJVTDNNGAVKFPQLC 

KFCDVRFSTCDNQKSCMSNCSITSJCEKPQE 

yeVAVWRKNDENJTLETVCHDPKLPYHDF 

WEDAASPKCHVIKEKKKPGETFFMCSCSSD 
ECNDNJIFSEEYNTSNPDLLLVWQVTGJSLL 
PPLGVAJSVIIIFYCYRVNRQQKLSSTWETG 
KTRKLMIEFSEHCAJIILEDDRSDJSSTCANNJ 
NHNTELLPHILDTLVGKGREAEVYKAKLK 
QNTSEQFETVAVKWPYEEYASWKTEKDW 
SDJNLKHENJLQFLTAEERKTELGKQThLJT 
AFHAKGNLQEYLTRHVJSWEDLRKLGSSL 
ARGJAHLHSDHTPCGRPKMPWHRDLKSSN 

NSGQVGTARYMAPEVLESRMNLENVESFK 
QTDVYSMALVLWEMTSRCNAVGEVKDYE 
PPFGSWVREJTPC~/ESMKDNVLRDRGRPEW 
SFWLNHQGJQMVCETLTECWDHDPEARLT 
AQCVAERFSELEHLDRLSGRSCSEEKIPEDG 

______ SLNTTK TGFf3RJJisoformA 
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71 TTPPHVQKSDVEMEAQKDEIICPSCNRTAHP TGFf3RJJisoformB 
LRHJIINDMJVTDNNGAVKFPQLCKFCDVII 
FSTCDNQKSCMSNCSITSJCEKPQEVCVAV 

WRKNDENJTLETVCHDPKLPYHDFJLEDAA 
SPKCIMKEKKKPGETFFMCSCSSDECNDNJJ 
FSEBYNTSNPDLLLVWQVTGJSLLPPLGVAJ 

SVIIIFYCYRVNRQQKLSSTWETGKTRKLM 
EFSEHCAJIILEDDRSDJSSTCANNJNHNTELL 
PfiELDTLVGKGRTAEVYKAKLKQNTSEQFE 
TVAVKWPYEEYASWKTEKDWSD1NLKHE 
NUJQFLTAEERKTELGKQYWLJTAFHAKGN 
LQEYLTRHVJSWEDLRKLGSSLARGJA±JLH 
SDHTPCGRPKMPWHRDLKSSNJLXIKNDLT 

CCLCDFGiLSLRLDPTLSVDDLANSGQVGTA 
RYMAPEVLESRNINLENXIISFKQTDVYSMA 
LVLWEMTSRCNAVGFVKDYEPPFGSKVRLE 
JiPcvrESMKDNVLRDRGRPEWSFWLNHQGJ 
QMVCETLTECWDHDPEARLTAQCVAERFS 

______ELEHLDRLSGRSCSEEKIIIIDGSLNTTK _______________ 

72 GPEPGALCELSPVSASHPVQALMESFTVLS TGFf3RJJJ 

GCASRGTTGLPQEVHVLNLRTAGQOPGQL 
QREVTLHLNPJSSVHJHHIKSVVFLLNSPHIPL 
VWHLKTERLATGVSRLFLVSEGSVVQFSSA 

NESLTAETEERNFPHGNEHLLNWARKEYG 
AVTSFTELKJARNJYJKVGEDQVFPPKCNJG 
KNFLSLNYLAEYLQPKAAEGCVMSSQPQN 
EEVHIIELJTPNSNPYSAFQVDJTUMRPSQED 

KJJA§PNSJGFGKESERSMTMTKSRDDWSTQ 
GNLVKWALDNGYSPITSYTMAPVA 
RLENNAEEMGDEEWJTIPPELRILLDPGALP 
ALQNPPTRGGEGQNGGLPFPFPDISRRVWN 
BEGEDGLPRPKDPVPSIQLFPGLREPEEVQ 

GSXT3IALSVKCDNEKMIVN\/EKDSFQASG 
YSGMDVTLLDPTCKAKMNGTHFVLESPLN 
GCGTRPRWSALDGVVYYNSIVIQVPALGD 
SSGWPDGYEDLESGDNGFPGDMDEGDASL 
FTRPEIVXTNCSLQQVRNPSSFQEQPHGNIT 
FNMELYNTDLFLVPSQGVFSXPENGHVYV 
EVSVTKAEQELGFAIQTCFISPYSNPDRMSR 
YTIIENICPKDESVKFYSPKRVHFPWQADM 
DKKRLFSFVFKPVFNTSLLFLQCELTLCTKM 
EKHPQKLPKCVPPDEACTSLDASI1WAMM 

______ QNKKTFTKPLAVIIIHEAIISKEKGPSMKEPN _______________ 
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PJSPPIFHGLDTLTWVIGJAFAAEVJGALLTG 
ALWYJYSHTGETAGRQQVPTSPPASENSSA 
AHSJGSTQSTPCSSSSTA 

73 LEADKCKEREEKilLVSSANEIDVRPCPLNP 1RI 
NEJTIKGTJTWYKDDSKTPVSTEQASRIIIQHK 
EKLWFVPALKNEDSGHYYCVXI{NSSYCLRJ 
KISAKFWINEPNLCYNAQAWKQKLPVAGD 

GGLVCPYMEFFKNENNELPKLQWYKDCKP 
LLLDNIIIFSEWKDRLWMINVAiEKHRGNYT 
CHASYTYLGKQYPJTRVIIIFJTLEENKPTRIP 
VWSPANETMFVDLGSQJQLJCNVTGQLSDJ 
AYWKWNGSVIDEDDPVLGEDYYSVIENPA 

NKRRSTLJTVLNJSEIESRFYKHIPFTCFAKNT 
HGTDAAYJQLJYPVTNFQKHMJGJCVTLTVII 

VCSVFIYKIFKIDIVLWYRDSCYDFLPIKAS 
DGKTYDAYILYPKTVGEGSTSDCDWVFKV 
LPEVLEKQCGYKLFIYGRDDYVGEDF/lEVI 

NE SRRLIIILWLETSGFSWLGGSSEEQI 
AMYNALVQDGII(VVLLELEKIQDYEKMPE 
SII(FII(QKHGATRWSGDFTQGPQSAKTRFW 
KNVRYHMPVQRRSPSSKHQLLSPATKEKL 

______ QREAHVPLG _______________ 

74 SERCDDWOLDTMRQIQVFEDEPARII(CPLF 1RAP 
EHFLKFNYSTAHSAOLTLTWYWTRQDRDL 
BEPINFRILPENRISKEKDVLWFRPTLLNDTO 

NYTCMLRNTTYCSKVAFPLEVVQKDSCFN 
SPMKLPVHKLYWYOIQRITCPNVDOYFPSS 

IALISNNONYTCVVTYPENORTFHLTRTLT 

VKVVOSPKNAVPPVIHSPNDHVVYEKEP0 
EELLWCTVYFSFLMDSRNEVWWTTDOKKP 
DDITDVTJNIESISHSRTEDETRTQUJSIIQKVT 
SEDLKRSYVCHARSAKOEVAKAAKVKQK 
VPAiPRYWELACOFOATVLLVVILIVVYHV 
YWLEMVLFYRA±JFOTDETWDOKEYDIYV 
SYARNAZEEBEFVLLTLROVLENEFOYKLCI 
FDRDSLPOOIVTDETLSFIQKSRRLLVVLSP 

NYVLQOTQALLELKAOLENMASRONJNVI 
LVQYKAVKETKVKELKRAKT~tLTV1KWK 
OEKSKYPQORFWKQLQVAMPVKKSPRIRSS 

______ SDEQOLSYSSLKNV ______________ 
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75 FTLQPAAHTGAARS RHYKREFRILE IL- 1Rh 
GEPVALRCPQVPYWLWASVSPRJNLTWHK 
NDSARWPGEEETRMWAQDGALWLLPAL 
QEDSGTYVCTTRNASYCDKMSIIILRVFENT 
DAFLPFJSYPQJILTLSTSGVLVCPDLSEFTRD 
KTDVKJQWYKDSLLLDKDNEKFLSVRGTT 
HLLVHDVALEDAGYYRCVLTFAHEGQQY 

NJTRSIIILRIKKKKEETIPVJJSPLKTJSASLGS 
RLTIPCK'VFLGTGTPLTTMLWWTANDThERE 

ERNIE 
SANTGGRVTEGPRQEYS NYhEVPLTED 
PVTREDLHMDFKCVVHNTLSFQTLRT~FVK 
EASSTFSWGWLALPLSLAFLVLGGTWMHRR 

______ CKHRTGKADGLTVLWPHHQDFQSYPK _____________ 

76 PPS(iRKSSKMQAFRhWDVNQKTFYLRNNQ IL-1PA 
LVAGYLQGPNVNLEEKIDVVPIEPHALFLGh 
HGGKMCLSCYKSGDETRLQLEAVNhTDLS 
ENRKQDKRFAFIRSDSGPTTSFESAACPGW 
FLCTAMEADQPVSLTNMPDEGVMVTKFYF 

______ QEDE _______________ 

77 LQCFCHLCTKDNFTCVTDGLCFVSVTETTD ECD of human 
KVIIINSMChAEIDLIPRDRPFVCAPSSKTGS TGF~3Rh34-126 
VTTTYCCNQDHCNKhELPTTVKSSPGLGPV 

_______ EL ________________ 

78 WPHVQKSVNNDMhVTDNNGAVKFPQLCK ECD of human 
FCDVRFSTCDNQKSCMSNCShTShCEKPQEV TGFJ3Rhh24-159 

CVAVWRKNDENhTLETVCHDPKLPYHDFhL 
EDAASPKCTh/IKEKKKPGETFFMCSCSSDEC 

164 

______NDNhWSEEYNTSNPD _______________



WO2022/105817 PCT/CN2021/131389 

79 GPEPGALCELSPVSASHPVQALMESFTVLS ECD of human 
GCASRGTTGLPQEVHVLNLRTAGQGPGQL TGFf3RJJJ21-787 
QREVTLHLNPJSSVHJHHIKSVVFLLNSPHIPL 
VWHLKTERLATGVSRLFLVSEGSVVQFSSA 
NESLTAETEERNFPHGNEHLLNWARKEYG 
AVTSFTELKJARNJYJKVGEDQVFPPKCNJG 
KNFLSLNYLAEYLQPKAAEGCVMSSQPQN 
EEVHJIELJTPNSNPYSAFQVDJTUMRPSQED 
LEVVKNLIIALKCKKSVNWVII(SFDVKGSL 
KJJA§PNSJGFGKESERSMTMTKSRDDWSTQ 
GNLVKWALDNGYSPITSYTMAPVA 
RLENNAEEMGDEEWJTIPPELRILLDPGALP 
ALQNPPTRGGEGQNGGLPFPFPDJSRRVWN 
BEGEDGLPRPKDPVPSJQLFPGLREPEEVQ 

GSXIJJALSVKCDNEKMJVMFEKDSFQASG 
YSGMDVTLLDPTCKAKMNGTHFVLESPLN 
GCGTRPRWSALDGVVYYNSJVJQVPALGD 
SSGWPDGYEDLESGDNGFPGDMDEGDASL 
FTRPEJVXTNCSLQQVRNPSSFQEQPHGNJT 
FNMELYNTDLFLVPSQGVFSXPENGHVYV 
EVSVTKAEQELGFAJQTCFJSPYSNPDRMSR 
YTJIENJCPKDESVKFYSPKRVHFPWQADM 
DKKRLFSFVFKPVFNTSLLFLQCELTLCTKM 
EKHPQKLPKCVPPDEACTSLDASJ1WAMM 

QNKKTFTKPLAVIIIHEAIISKEKGPSMKEPN 
______ PJSPPIFHGLDTLTV ________________ 

80 ASTKGPSVFPLALPS5K5TSGGTAALGCLVK hJgG1aasequence: 

GLYSLSSVVTVPSSSLGTQTYJCNVNHKPS 
NTKVDKKVEPKSCDKTHTCPPCPAPELLGG 
PSVFLFPPKPKDTLMJSRTPEVTCVVXIJVSH 
EDPFVKFNWYVDGVEWJNAKTKPREEQY 

NSTYRVVSVLTVLHQDWLNGKEYKCKVS 
NKALPALPWKTJSKAKGQPREPQVYTLPPSR 
DELTKNQVSLTCLVKGFYPSDJAVIIWESNG 
QPENNYKTTPPVLDSDGSFFLYSKLTVDKS 
RWQQGNVFSCSVMHEALHNHYTQKSLSLS 

_____ PGK _____________ 
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81 ASTKGPSVFPLNPSSKSTSGGTAALGCLVK hIgGiFES 
DYFPEPVTVSWNSGALTSGVHTFPAVLQSS (L234F/L235E/P331 
GLYSLSSVVTVPSSSLGTQTYJCNVNHKPS 5) 
NTKVDKKVEPKSCDKTHTCPPCPAPEFEGG 
PSVFLFPPKPKDTLMJSRTPEVTCVVXIJVSH 
EDPFVKFNWYVDGVEWJNAKTKPREEQY 

NSTYRVVSVLTVLHQDWLNGKEYKCKVS 
NKALPASWKTJSKAKGQPREPQVYTLPPSR 
DELTKNQVSLTCLVKGFYPSDJAVIIWESNG 
QPENNYKTTPPVLDSDGSFFLYSKLTVDKS 
RWQQGNVFSCSVMHEALHNHYTQKSLSLS 

_____ PGA _____________ 

82 RTVAAPSVFIFPPSDEQLKSGTASVVCLLNN liKappaaasequence 
FYPREAKVQWKVDNALQSGNSQESVTEQD 
SKDSTYSLSSTLTLSKADYEKHKVYACEVT 

______HQGLSSPVTKSFNRGEC ______________ 

83 ASTKGPSVFPLAPSSKSTSGGTAALGCLVK hIgGiFES 
DYFPEPVTVSWNSGALTSGVHTFPAVLQSS (L234F/L235E/P331 
GLYSLSSVVTVPSSSLGTQTYJCNVNHKPSN 5) 
TKVDKKVEPKSCDKTHTCPPCPAPEFEGGP 
S'VTLFPPKPKDTLMJSRTPEVTCVVVDVSidlE 
DPFVKFNWYVDGWNHNAKTKPREEQYN 
STYRVVSVLTVLHQDWLNGKEYKCKVSNK 
ALPASWKTJSKAKGQPREPQVYTLPPSRDE 
LTKNQVSLTCLVKGFYPSDIAVEWESNGQP 
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRW 

QQGNVFSCSVMHEALHNHYTQKSLSLSPG 

84 EEELQIIQPDKSVLVAAGETATLRCTITSLFP STRPaCV1 
VGPJQWFRGAGPGRVLJYNQRQGPFPRVTT 
VSDTTKRNNMDFSIRJGNJTPADAGTYYCIK 

_____ FRKGSPDU\JEFKSGAGTELSXPAKPS _____________ 

85 DJQMTQSPSSLSASVGDRVTJTCRASQDVST 3280A Light chain 
AVAWYQQKPGKAPKLLJYSASFLYSGVPSR vanabieregion 
FSGSGSGTDFTLTJSSLQPEDFATYYCQQYL 

______ YHIPATFGQGTKXIIIK _______________ 
86 EVQLVESGGGLVQPGGSLRLSCAASGFTFS 3280AHeavychain 

DSWW[WVRQAPGKGLEWVAWJSPYGGSTY variableregion 
YADSVKGRFTJSADTSKNTAYLQMNSLRAE 
DTAVYYCARRHWPGGFDYWGQGTLVTVS 

_________S _______________________ 
87 ASTKGPSVFPLAPSSKSTSGGTAALGCLVK hIgGi(N297A) 

DYFPEPVTVSWNSGALTSGVHTFPAVLQSS 
______ GLYSLSSVVTVPSSSLGTQTYJCNVNHKPSN _______________ 
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TKVDKKVEPKSCDKTHTCPPCPAPELLGGP 

S'VFLFPPKPKDTLMJSRTPEVTCVVVDVSITE 
DPFVKFNWYVDEWJWHNAKTKPRiEEQYA 
STYRVVSVLTVLHQDWLNGKEYKCKVSNK 
ALPAPWKTJSKAKGQPREPQVYTLPPSREE 
MTKNQVSLTCLVKGFYPSDJAVEWESNGQP 
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRW 

QQGNVFSCSVMHEALHNHYTQKSLSLSPG 
______ A ______________ 

88 ASTKGPSVFPLAPSSKSTSGGTAALGCLVK hIgGiL234FL235 
DYFPEPVTVSWNSGALTSGVHTFPAVLQSS BP331S 
GLYSLSSVVTVPSSSLGTQTYJCNVNHKPSN (knob)5354C/ 
TKVDKKVEPKSCDKTHTCPPCPAPEFEGGP T366W 
S'VFLFPPKPKDTLMJSRTPEVTCVVVDVSITE 
DPFVKFNWYVDGWNHNAKTKPRIEEQYN 
STYRVVSVLTVLHQDWLNGKEYKCKVSNK 
ALPASWKTJSKAKGQPREPQVYTLPPCRDE 
LTKNQVSLWCLVKGFYPSDJAVEWESNGQP 
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRW 

QQGNVFSCSVMHEALHNHYTQKSLSLSPG 
______ A ______________ 

89 ASTKGPSVFPLALPSSKSTSGGTAALGCLVK hIgGiL234FL235 
DYFPEPVTVSWNSGALTSGVHTFPAVLQSS BP331S(hole) 
GLYSLSSVVTVPSSSLGTQTYICNVNHKPSN T3665/ 
TKVDKKVEPKSCDKTHTCPPCPAPEFEGGP L368AJY407V 
S'VFLFPPKPKDTLMISRTPEVTCVVVDVSHill 
DPFVKFNWYVDGWNHNAKTKPREEQYN 

ALPASWKTISKAKGQPREPQVCTLPPSRDEL 
TKNQVSLSCAVKGFYPSDIAVEWESNGQPE 
NNYKTTPPWDSDGSFFLVSKLTVDKSRWQ 

______QGNVFSCSVMHEALHNHYTQKSLSLSPGK ______________ 

90 DIQMTQSPSSLSASVGDRVTITCKASQNVG AM4B6-La.4-liKappa 
AAVAWYQQKPGKAPKLLIYSVSDRYTGVPS 

RFSGSGSGTDFTLTISSLQPEDIATYYCQQYS 
NYPTFGQGTKLEII(RTVAAPSXTIFPPSDEQ 
LKSOTASVVCLLNNFYPREAKVQWKVDNA 
LQSGNSQESVTEQDSKDSTYSLSSTLTLSKA 
DYEKHKVYACEVTHQGLSSPVTKSFNRGE 

_______ C _________________ 

91 QVQLVQSGALEVKKPGAS'VKVSCKASGYVF AM4B6Hg3hIgG1 
TDYYMNWVRQAPGQSLEWMGDJNPNNAE L234FL235EP33 
TLYNHKFKGRVTVTVDKSISTAYMELSRLR 1S-(G45)4G-SJIRPa 

_____ SDDTAVYYCVKWGDGPFAYWGQGTLVTVS CV1 
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SASTKGPSXTPLAiPSSKSTSGGTAALGCLXI( 
DYFPEPVTVSWNSGALTSGVHTFPAVLQSS 
GLYSLSSVVTVPSSSLGTQTYJCNVNHKPSN 
TKVDKKVEPKSCDKTHTCPPCPAPEFEGGP 
S'VFLFPPKPKDTLMJSRTPEVTCVVVDVSidlE 
DPFVKFNWYVDIWHNAKTKPREEQYN 
STYRVVSVLTVLHQDWLNGKEYKCKVSNK 
ALPASWKTJSKAKGQPREPQVYTLPPSRDE 
LTKNQVSLTCLVKGFYPSDIAVEWESNGQP 
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRW 

QQGNVFSCSVMHEALHNHYTQKSLSLSPG 
AGGGGSGGGGSGGGGSGGGGSGEEELQJJ 
QPDKSWVAAGETATLRCTITSLFPVGPJQW 
FRGAGPGRVLJYNQRQGPFPRVTTVSDTTK 
RNNMDFSIRJGNJTPADAGTYYCIKFRKGSP 

_____ DDVIIFKSGAGTELSVRAKPS _____________ 

92 DJQMTQSPSSLSASVGDRVTJTCRASQDVST 328OA-L-hKappa 
AVAWYQQKPGKAPKLLJYSASFLYSGVPSR 
FSGSGSGTDFTLTJSSLQPEDFATYYCQQYL 
YHPATFGQGTKVEII(RTVAAPSVFfl7PP5DB 
QLKSOTASVVCLLNNFYPREAKVQWKVDN 
ALQSGNSQESVTEQDSKDSTYSLSSTLTLSK 
ADYEKHKVYACEVTHQGLSSPVTKSFNRG 

______ BC _______________ 

93 BVQLVBSGGGLVQPGGSLRLSCAASGFTFS 328OA-H-hJgG1(N29 
DSWII{WVRQAPGKGLBWVAWJSPYGGSTY 7A)-(G45)4G
YADSVKGRFTJSADTSKNTAYLQMNSLRAB SIRPaCV1 

SASTKGPSXTPLAiPSSKSTSGGTAALGCLXI( 
DYFPBPVTVSWNSGALTSGVHTFPAVLQSS 
GLYSLSSVVTVPSSSLGTQTYJCNVNHKPSN 
TKVDKKVBPKSCDKTHTCPPCPAPBLLGGP 
S'VFLFPPKPKDTLMJSRTPBVTCVVVDVSidlE 
DPFVKFNWYVDEWBWJNAKTKPRIIBQYN 
STYRVVSVLTVLHQDWLNGKBYKCKVSNK 
ALPAPWKTJSKAKGQPRBPQVYTLPPSRIIB 
MTKNQVSLTCLVKGFYPSDJAVBWBSNGQP 
BNNYKTTPPVLDSDGSFFLYSKLTVDKSRW 

QQGNVFSCSVMJIIIIALHNHYTQKSLSLSPG 
AGGGGSGGGGSGGGGSGGGGSGBBBLQJJ 
QPDKSWVAAGBTATLRCTITSLFPVGPJQW 
FRGAGPGRVLJYNQRQGPFPRVTTVSDTTK 
RNNMDFSIRJGNJTPADAGTYYCIKFRKGSP 

_____DDVIIFKSGAGTBLSVRAKPS _____________ 
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94 QVQLVQSGABVKKPGAS'VKVSCKASGY~ AM4B6Hg3hJgC+1 
TDYYMNWVRQAPGQSLEWMGDJNPNNAE L234FL235EP33 
TLYNHKFKGRVTVTVDKSJSTAYMELSRLR 1S(knob) 
SDDTAVYYCVKWGDGPFAYWGQGTLVTVS SIRPaCV1 
SASTKGPSXTPLAIPSSKSTSGGTAALGCLVK 
DYFPEPVTVSWNSGALTSGVHTFPAVLQSS 
GLYSLSSVVTVPSSSLGTQTYJCNVNHKPSN 
TKVDKKVEPKSCDKTHTCPPCPAPEFEGGP 
S'VFLFPPKPKDTLMJSRTPEVTCVVVDVSHE 
DPFVKFNWYVDGVIWHNAKTKPRiEEQYN 
STYRVVSVLTVLHQDWLNGKEYKCKVSNK 
ALPASWKTJSKAKGQPREPQVYTLPPCRDE 
LTKNQVSLWCLVKGFYPSDJAVEWESNGQP 
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRW 
QQGNVFSCSVMHEALHNHYTQKSLSLSPG 
AGGGGSGGGGSGGGGSGGGGSGEEELQJJ 
QPDKSWVAAGETATLRCTITSLFPVGPJQW 
FRGAGPGRVLJYNQRQGPFPRVTTVSDTTK 
RNNMDFSIRJGNJTPADAGTYYCIKFRKGSP 

_____ DDVIIFKSGAGTELSVRAKPS _____________ 

95 QVQLVQSGABVKKPGAS'VKVSCKASGYVF AM4B6Hg3hJgG1 
TDYYMNWVRQALPGQSLEWMGDJNPNNAB L234FL235EP33 
TLYNHKFKGRVTVTVDKSJSTAYMELSRLR 1S(hole) 
SDDTAVYYCVKWGDGPFAYWGQGTLVTVS 
SASTKGPSXTPLAIPSSKSTSGGTAALGCLVK 
DYFPEPVTVSWNSGALTSGVHTFPAVLQSS 
GLYSLSSVVThISSSLGTQTYJCNVNHKPSN 

S'VFLFPPKPKDTLMJSRTPEVTCVVVDVSHE 
DPFVKFNWYVDGWNHNAKTKPRiEEQYN 
STYRVVSVLTVLHQDWLNGKEYKCKVSNK 
ALPASWKTJSKAKGQPREPQVCTLPPSRDEL 
TKNQVSLSCAVKGFYPSDIAVEWESNGQPE 
NNYKTTPPWDSDGSFFLVSKLTVDKSRWQ 

______ QGNVFSCSVMHEALHNHYTQKSLSLSPGK ______________ 

96 EVQLVESGGGLVQPGGSLRLSCAASGFTFS 3280AHhIgGiL2 
DSWW[WVRQNPGKGLEWVAWJSPYGGSTY 34FL23SEP3315(k 
YADSVKGRFTJSADTSKNTAYLQMNSLRAE nob)- SIRPaCV1 
DTAVYYCARRJIWPGGFDYWGQGTLVTVS 
SASTKGPSXTPLAPSSKSTSGGTAALGCLXI( 
DYFPEPVTVSWNSGALTSGVHTFPAVLQSS 
GLYSLSSVVTVPSSSLGTQTYJCNVNHKPSN 
TKVDKKVEPKSCDKTHTCPPCPA§PEFEGGP 

______S'VFLFPPKPKDTLMJSRTPEVTCVVVDVSHE _______________ 
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DPFVKFNWYVDIWHNAKTKPREEQYN 
STYRVVSVLTVLHQDWLNGKEYKCKVSNK 
ALPASWKTJSKAKGQPREPQVYTLPPCRDE 
LTKNQVSLWCLVKGFYPSDJAVEWESNGQP 
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRW 
QQGNVFSCSVMHEALHNHYTQKSLSLSPG 
AGGGGSGOGOSGGGGSGGGGSGEEELQJJ 
QPDKSWVAAGETATLRCTITSLFPVGPJQW 
FRGAGPGRVLJYNQRQGPFPRVTTVSDTTK 
RNNMDFSIRJGNJTPADAGTYYCIKFRKGSP 

_____ DDVIIFKSGAGTELSVRAKPS _____________ 

97 EVQLVESGGGLVQPGGSLRLSCAASGFTFS 3280AHhIgGiL2 
DSWII{WVRQAPGKGLEWVAWJSPYGGSTY 34FL23SEP3315(li 
YADSVKGRFTJSADTSKNTAYLQMNSLRAE ole) 
DTAVYYCARRHWPGGFDYWGQGTLVTVS 
SASTKGPSXTPLAPSSKSTSGGTAALGCJNK 
DYFPEPVTVSWNSGALTSGVHTFPAVLQSS 
GLYSLSSVVTVPSSSLGTQTYJCNVNHKPSN 
TKVDKKVEPKSCDKTHTCPPCPAPEFEGGP 
S'VFLFPPKPKDTLMJSRTPEVTCVVVDVSITE 
DPFVKFNWYVDGWNHNAKTKPREEQYN 
STYRVVSVLTVLHQDWLNGKEYKCKVSNK 
ALPASWKTJSKAKGQPREPQVCTLPPSRDEL 
TKNQVSLSCAVKGFYPSDIAVEWESNGQPE 
NNYKTTPPWDSDGSFFLVSKLTVDKSRWQ 

______ QGNVFSCSVMHEALHNHYTQKSLSLSPGK ______________ 

98 EEELQVJQPDKSVLVAAGETATLRCTVTSLI STRPaWTal1ele1 

TVSDSTKRKNMDFSIIRIGNITPADAGTYYC 
_____ ~/KFRKGSPDDVI5FKSGAGTELSVRAKPS _____________ 

99 LQPGAEVPVVWAQEGAPAQLPCSPTTPLQD LAG3Dl 
LSLLRRAGVTWQHQPDSGPPAAAPOHIPLA 
PGPHIPAAPSSWGPRPRRYTVLSVGPGGLRS 
GRLPLQPRVQLDERGRQRGDFSLWLRPARR 
ADAGEYRAAXTIILRDRALSCRLRLRLGQAS 

_______ MT _________________ 

100 LQPGAEVPVVWAQEGAPAQLPCSPTTPLQD LAG3D1+D2 
LSLLRRAGVTWQHQPDSGPPAAAPGHPLA 
PGPHPAAPSSWGPRPRRYTVLSVGPGGLRS 
GRLPLQPRVQLDERGRQRGDFSLWLRPARR 
ADAGEYRAAXTIILRDRALSCRLRLRLGQAS 
MTASPPGSLRASDWVILNCSFSRPDRPASV 
myFRNRGQGRVPVRJESPHUHLAESFLFLPQ 

______ VSPMDSGPWGCILTYRDGFNVSIMYNLTVL _______________ 
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GLEPPTPLTVYAGAGSRVGLPC 

101 GPPAAAPGHPLAPGPHPAAPSSWGPRPRR LAG3extra-ioop 

102 QVQLQESGPGLVKPSQTLSLTCSFSGFSLST XOMAO52WI 
SGMGVGWII(QPSGKGLEWLAHTWWDGDE 
SYNPSLKSRLTJSKDTSKNQVSLKJTSVTAA 
DTAVYFCAR GQGTLVTVS 

_________ S _______________________ 

103 DJQMTQSTSSLSASVGDRVTJTCRASQDJSN XOMAO52VL 
YLSWYQQKPGKAVKLLJYYTSKLHSGVPSR 
FSGSGSGTDYTLTJSSLQQEDFATYFCLQGK 

______ MLPWTFGQGTKLEII( _______________ 

104 TSGMGVG XOMAOS2HCDR1 

105 HTWWDGDESYKPSLKS XOMAO52HCDR2 

106 YDPPWFMD XOMAOS2HCDR3 

107 RASQDJSNYLS XOMAO52LCDR1 

109 LQGKMLPWT XOMAOS2LCDR3 

110 QVQLVESGGGVVQPGRSLRLSCAASGFTFS ACZ885VH 
VYGMNWVRQAPGKGLEWVAJJWYDGDN 
QYYADSVKGRFTJSRDNSKNTLYLQMNGL 
RAilEDTAVYYCARDLRTGPFDYWGQGTLV 

_______ TVSS ________________ 

111 EJVLTQSPDFQSVTPKEKVTJTCRASQSIGSS ACZ885VL 
LHWYQQKPDQSPKLLII(YASQSFSGMPSRF 
SGSGSGTDFTLTJNSLEAEDAAAYYCHQSS 

______ SLPFTFGPGTWVDII( ________________ 

112 VYGMN ACZ885HCDR1 
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113 IIWYDGDNQYYADSVKG ACZ885HCDR2 

114 DLRTGPFDY ACZ88SHCDR3 

115 RASQSJGSSLH ACZ885LCDR1 

116 YASQSFS ACZSS5LCDR2 

117 HQSSSLPFT ACZ88SLCDR3 

118 QVQLQESGPGLVKPSQTLSLTCSFSGFSLST JgG-scFv-XOMAO52 

SGMGVGWII(QPSGKGLEWLAHJWWDGDE 
SYNPSLKSRLTJSKDTSKNQVSLKJTSVTAA -AM4B6 
DTAVYFCAR GQGTLVTVS 
SASTKGPSXTPLAIPSSKSTSGGTAALGCLVK HC 
DYFPEPVTVSWNSGALTSGVHTFPAVLQSS 

GLYSLSSVVTVPSSSLGTQTYJCNVNHKPSN 
TKVDKKVEPKSCDKTHTCPPCPAPEFEGGP 
S'VFLFPPKPKDTLMJSRTPEVTCVVVDVSHE 
DPFVKFNWYVDGWNHNAKTKPRiEEQYN 
STYRVVSVLTVLHQDWLNGKEYKCKVSNK 
ALPASWKTJSKAKGQPREPQVYTLPPSRDE 
LTKNQVSLTCLVKGFYPSDIAVEWESNGQP 

QQGNVFSCSVMHEALHNHYTQKSLSLSPG 
AGGGGSGGGGSGGGGSGGGGSQVQLVQS 

GAEVKKPGASVKVSCKASGYVFTDYYMN 
WVRQAPGQSLEWMGDJNPNNAETLYNTII( 
FKGRVTVT'VDKSISTAYMELSRLRSDDTAV 
YYCVKWGDGPFAYWGQGTLVTVSSGGGG 
SGGGGSGGGGSGGGGSDJQMTQSPSSLSAS 
VGDRVTJTCKASQNVGAAVAWYQQKPGKA 
PKLLJYSVSDRYTGVPSRFSGSGSGTDFTLTJ 
SSLQPEDJATYYCQQYSNYPTFGQGTKLTV 

_______L _________________ 

119 DJQMTQSTSSLSASVGDRVTJTCRASQDJSN JgG-scFv-XOMAO52 
YLSWYQQKPGKAVKLLJYYTSKLHSGVPSR 
FSGSGSGTDYTLTJSSLQQEDFATYFCLQGK -AM4B6 
MLPWTFGQGTKLEII(RTVAAPSVFWPP5DB 

______ QLKSGTASVVCLLNNFYPREAKVQWKVDN LC 
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ALQSGNSQESVTEQDSKDSTYSLSSTLTLSK 
ADYEKHKVYACEVTHQGLSSPVTKSFNRG 

______ BC _______________ 

120 QVQLVESGGGVVQPGRSLRLSCAASGFTFS JgG-scFv-ACZS85-A 
VYGMNWVRQAPGKGLEWVAJJWYDGDNQ M4B6HC 
YYADSVKGRFTJSRDNSKNTLYLQMNGLR 
AilEDTAVYYCARDLRTGPFDYWGQGTLVTV 
SSASTKGPSVFPLAPSSKSTSGGTAALGCLV 
KDYFPEPVTVSWNSGALTSGVHTFPAVLQS 
SGLYSLSSVVTVPSSSLGTQTYJCNVNHKPS 
NTKVDKKVEPKSCDKTHTCPPCPAPEFEGG 
PSVFLFPPKPKDTLMJSRTPEVTCVVVDVSH 
EDPEVKFNWYVDGVEWJNAKTKPREEQY 
NSTYRVVSVLTVLHQDWLNGKEYKCKVSN 
KALPASWKTJSKAKGQPREPQVYTLPPSRD 
ELTKNQVSLTCLVKGFYPSDJAVEWESNGQ 
PENNYKTTPPVLDSDGSFFLYSKLTVDKSR 
WQQGNVFSCSVMHEALHNHYTQKSLSLSP 
GAGGGGSGGGGSGGGGSGGGGSQVQLVQ 
SGAIWKKPGAS~fKVSCKASGYW7TDYYM 
NWVRQAPGQCLEWMGDJNPNNAETL 
KFKGRVTVT'VDKSISTAYMELSRLRSDDTA 
VYYCVKWGDGPFAYWGQGTLVTVSSGGG 
GSGGGGSGGGGSGGGGSDJQMTQSPSSLSA 
SVGDRVTJTCKASQNVGAAVAWYQQKPGK 
APKLLJYSVSDRYTGVPSRFSGSGSGTDFTL 
TISSLQPEDJATYYCQQYSNYPTFGCGTKLT 

121 EJVLTQSPDFQSVTPKEKVTJTCRASQ5105S JgG-scFv-ACZ885-A 
LHWYQQKPDQSPKLLII'QYASQSFSGVPSRF M4B6LC 
SGSGSGTDFTLTJNSLEAEDAAAYYCHQSSS 
LPFTFGPGTKVDIIQRTVAAPSVFWPPSDEQL 
KSGTASVVCLLNNFYPREAKVQWKVDNAL 

QSGNSQESVTEQDSKDSTYSLSSTLTLSKA 
DYEKHKVYACEVTHQGLSSPVTKSFNRGE 

_______C _________________ 
122 GGGGSCOCOSCOCOSCOCOS G4S 
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WHATISCLAIMEDIS: 

1. Abi-functionalmoleculecomprisingafirstmoietythatbindstoanimmune 

checkpointmoleculeandasecondmoietythatblocksactivityofInterleukin-1(IL-1).  

2. Thebi-functionalmoleculeofclaim1,whereinthefirstmoietycomprisesan 

agonistofimmunostimulatorycheckpointmoleculeoptionallyselectedfromthe 

groupconsistingofCD27,CD7O, CD28CDSO(B7-1),CDS6(B7-2),CD4OCD4OL 

(CD154),CD122CD137,CD137L0X40(CD134),OX4OL(CD252),GJTRICOS 

(CD278),andJCOSLG(CD275),CD2 JCAM-1 LFA-1(CD1la/CD18),CD3O, 

BAFFRHVEMCD7,LIGHTNKG2CSLAMF7,NKpSOCD16OandCD83.  

3. Thebi-functionalmoleculeofclaim1,whereinthefirstmoietycomprisesan 

antagonistofimmunoinhibitorycheckpointmoleculeoptionallyselectedfromthe 

groupconsistingofA2ARB7-H3(CD276),B7-H4(VTCN1),BTLA(CD272), 

CTLA-4(CD152),IDOl,1D02,TDOKII{LAG3,NOX2,PD-iPD-LiPD-L2, 

TIM-3,VISTASIGLEC7(CD328),TIGITPVR(CDiSS),SIGLEC9(CD329), 

CDi6OLAJIRi,2B4(CD244),CD47,B7-H5.  

4. Thebi-functionalmoleculeofclaim3,whereintheimmunecheckpointmolecule 

isPD-Li.  

moietycomprisesanantibodyagainstPD-Lioranantigen-bindingfragmentthereof, 

andthesecondmoietycomprisesanIL-i-bindingmoietyoranIL-iReceptor 

(IlL-iR)-bindingmoiety.  

6. Thebi-functionalmoleculeofclaim5 whereintheIL-i-bindingmoiety 

comprisesanIL-iRorafragmentorvariantthereoforanantibodyagainstIlL-ioran 

antigen-bindingfragmentthereof 

7. Thebi-functionalmoleculeofclaim6whereintheantibodyagainstIlL-ioran 

antigen-bindingfragmentthereofcomprisesaheavychainvariableregionand/ora 
S 

lightvariableregionfromananti-IlL-iuantibodyselectedfromthegroupconsisting 

ofXIB200ilutikizumab LY2i89iO2andbermekimab orfroman S anti-IIL-if3 
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antibodyselectedfromthegroupconsistingofSSGJ-613,CDP4S4,canakinumab 

andgevokizumab.  

8. Thebi-functionalmoleculeofclaim6whereintheantibodyagainstIlL-1oran 

antigen-binding fragment thereofcomprises: a heavy chain variable region 

comprisingaHCDR1comprisingasequenceofSEQIDNO:104orSEQIDNO:112 

aHCDR2comprisingasequenceofSEQEDNO:105orSEQEDNO:113,anda 

HCDR3comprisingasequenceofSEQlIDNO:106orSEQIDNO:114,and/ora 

lightchainvariableregioncomprisingaLCDR1comprisingasequenceofSEQID 

NO:107orSEQIDNO:115,aLCDR2comprisingasequenceofSEQIDNO:108 

orSEQIDNO:116,andaLCDR3comprisingasequenceofSEQIDNO:109or 

SEQIDNO:117.  

9. Thebi-functionalmoleculeofclaim6whereintheantibodyagainstIlL-1oran 

antigen-binding fragment thereofcomprises: a heavy chain variable region 

comprisingaHCDR1comprisingasequenceofSEQIDNO:104,aHCDR2 

comprisingasequenceofSEQIDNO:105,andaHCDR3comprisingasequenceof 

SEQTEDNO: 106,and/oralightchainvariableregioncomprisingaLCDR1 

comprisingasequenceofSEQIDNO:107,aLCDR2comprisingasequenceofSEQ 

10.Thebi-functionalmoleculeofclaim6whereintheantibodyagainstIlL-1oran 

antigen-binding fragment thereofcomprises: a heavy chain variable region 

compnsingaHCDR1comprisingasequenceofSEQIDNO:112,aHCDR2 

comprisingasequenceofSEQIDNO:113,andaHCDR3comprisingasequenceof 

SEQlIDNO: 114,and/oralightchainvariableregioncomprisingaLCDR1 

comprisingasequenceofSEQIDNO:115,aLCDR2comprisingasequenceofSEQ 

IDNO:116,andaLCDR3comprisingasequenceofSEQIDNO:117.  

11, Thebi-functionalmoleculeofclaim6whereintheantibodyagainstIlL-1oran 

antigen-binding fragment thereofcomprises: a heavy chain variable region 

comprisingasequenceselectedfromthegroupconsistingofSEQIDNO:102,SEQ 
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lIDNO:110,andahomologoussequencethereofhavingatleast800~sequence 

identitythereofand/oralightchainvariableregioncomprisingasequenceselected 

fromthegroupconsistingofSEQTEDNO:103,SEQTEDNO:111,andahomologous 

sequencethereofhavingatleast osequenceidentitythereof 

12.Thebi-functionalmoleculeofclaim6whereintheantibodyagainstIlL-1oran 

antigen-binding fragment thereofcomprises: a heavy chain variable region 

comprisingasequenceselectedfromthegroupconsistingofSEQIDNO:102,anda 

homologoussequencethereofhavingatleast800osequenceidentitythereofand/ora 

lightchainvariableregioncomprisingasequenceselectedfromthegroupconsisting 

ofSEQIDNO:103,andahomologoussequencethereofhavingatleast800o 

sequenceidentitythereof 

13. Thebi-functionalmoleculeofclaim6whereintheantibodyagainstIlL-1oran 

antigen-binding fragment thereofcomprises: a heavy chain variable region 

comprisingasequenceselectedfromthegroupconsistingofSEQlIDNO:110,anda 

homologoussequencethereofhavingatleast800osequenceidentitythereofand/ora 

lightchainvariableregioncomprisingasequenceselectedfromthegroupconsisting 

ofSEQIDNO:111,andahomologoussequencethereofhavingatleast800o 

14.Thebi-functionalmoleculeofclaim5,whereintheIL-iR-bindingmoiety 

comprisesInterleukin-1receptorantagonistorafragmentorvariantthereoforan 

antibodyagainstJIL-iRoranantigen-bindingfragmentthereof 

15.Thebi-functionalmoleculeofclaim14whereintheantibodyagainstJIL-iRoran 

antigen-bindingfragmentthereofcomprisesaheavychainvariableregionand/ora 

lightvariableregionfromanantibodyselectedfromthegroupconsistingof 

spesolimab, astegolimab imsidolimab, AMO 108, melrilimab, nidanilimab, 

MED18968,RLEGN649OHB0034andCSCO12.  

16.Abi-functionalmoleculecomprisingafirstmoietythatbindstoPD-Lianda 

secondmoietythata)blocksactivityofanimmunosuppressivecytokineorb) 
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stimulatesimmunitywhereinthefirstmoietycomprisesanantibodyagainstPD-Li 

oranantigen-bindingfragmentthereofcomprisingaheavychainvariable(VH) 

regionand/oralightchainvariable(VL)regionwhereintheheavychainvariable 

regioncompnses.  

a) aHCDR1comprisingDYYMN(SEQIDNO:1)orahomologoussequence 

ofatleast osequenceidentitythereof, 

b) aHCDR2comprisingDINPNNX 1 X2 TX3 YNHKFKG(SEQIDNO:19)ora 

homologoussequenceofatleast 'osequenceidentitythereofand 

c) aHCDR3comprisingWGDGPFAY(SEQTEDNO:3)orahomologous 

sequenceofatleast800osequenceidentitythereofand/or 

whereinthelightchainvariableregioncomprises: 

d) aLCDR1comprisesasequenceselectedfromthegroupconsistingof 

KASQNVX 4 X5 X6 VA(SEQTEDNO:20)orahomologoussequenceofat 

least800osequenceidentitythereof, 

e) aLCDR2comprisesasequenceselectedfromthegroupconsistingof 

SX7 SX8 RYT(SEQIDNO:21)orahomologoussequenceofatleast800 

sequenceidentitythereofand 

f) aLCDR3comprisesasequenceselectedfromthegroupconsistingof 

sequenceidentitythereof 

whereinXiisGorAX 2 isGorDorQorEorLX 3 isSorMorQorLorVX 4 isG 

orPorKX5 isAorGX6 isAorJX7 isAorNorRorVandX 8 isNorHorVor 

D.  

17.Thebi-functionalmoleculeofclaim16,whereintheheavychainvariableregion 

comprises: 

a) aHCDR1comprisesasequenceofSEQIDNO:1, 

b) aHCDR2comprisesasequenceselectedfromgroupconsistingofSEQID 

NO:2,SEQIDNO:13,SEQIDNO:14,SEQIDNO:15,SEQIDNO:17, 

andSEQIDNO:18and 
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c) aHCDR3comprisesasequenceofSEQlIDNO:3, 

and/or 

alightchainvariableregioncomprising: 

d) aLCDR1comprisesasequenceselectedfromthegroupconsistingofSEQ 

DNO:4,SEQDNO:7,SEQTDNO:8andSEQDNO:9 

e) aLCDR2comprisesasequenceselectedfromthegroupconsistingofSEQ 

nJNO:5,SEQIDNO:10,SEQIDNO:11andSEQUJNO:12,and 
f) aLCDR3comprisesasequenceofSEQEDNO:6.  

18.Thebi-functionalmoleculeofclaim17,whereintheheavychainvariableregion 

isselectedfromthegroupconsistingof 

a) aheavychainvariableregioncomprisingaHCDR1comprisingthesequence 

ofSEQlIDNO:1,aHCDR2comprisingthesequenceofSEQlIDNO:2,and 

aHCDR3comprisingthesequenceofSEQIDNO:3 

b) aheavychainvariableregioncomprisingaHCDR1comprisingthesequence 

ofSEQIDNO:1,aHCDR2comprisingthesequenceofSEQlIDNO:13, 

andaHCDR3comprisingthesequenceofSEQIDNO:3, 

c) aheavychainvariableregioncomprisingaHCDR1comprisingthesequence 

ofSEQIDNO:1,aHCDR2comprisingthesequenceofSEQlIDNO:14, 

d) aheavychainvariableregioncomprisingaHCDR1comprisingthesequence 

ofSEQIDNO:1,aHCDR2comprisingthesequenceofSEQIDNO:15, 

andaHCDR3comprisingthesequenceofSEQEDNO:3and 

e) aheavychainvariableregioncomprisingaHCDR1comprisingthesequence 

ofSEQIDNO:1,aHCDR2comprisingthesequenceofSEQIDNO:17, 

andaHCDR3comprisingthesequenceofSEQIDNO:3.  

19.Thebi-functionalmoleculeofclaim17or18,whereinthelightchainvariable 

regionisselectedfromthegroupconsistingof 

a) alightchainvariableregioncomprisingaLCDR1comprisingthesequence 

ofSEQIDNO:4,aLCDR2comprisingthesequenceofSEQIDNO:5,and 
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aLCDR3comprisingthesequenceofSEQIDNO:& 

b) alightchainvariableregioncomprisingaLCDR1comprisingthesequence 

ofSEQTEDNO:9,aLCDR2comprisingthesequenceofSEQTEDNO:5,and 

aLCDR3comprisingthesequenceofSEQEDNO:& 

c) alightchainvariableregioncomprisingaLCDR1comprisingthesequence 

ofSEQlIDNO:8,aLCDR2comprisingthesequenceofSEQIDNO:5,and 

aLCDR3comprisingthesequenceofSEQIDNO:& 

d) alightchainvariableregioncomprisingaLCDR1comprisingthesequence 

ofSEQlIDNO:4,aLCDR2comprisingthesequenceofSEQIDNO:12, 

andaLCDR3comprisingthesequenceofSEQIDNO:6and 

e) alightchainvariableregioncomprisingaLCDR1comprisingthesequence 

ofSEQlIDNO:4,aLCDR2comprisingthesequenceofSEQlIDNO:11, 

andaLCDR3comprisingthesequenceofSEQIDNO:6.  

20.Thebi-functionalmoleculeofanyofclaims16-19whereintheantibodyagainst 

PD-Liortheantigen-bindingfragmentthereoffurthercomprisesoneormoreof 

heavychainHIFRi, HFR2HFR3andHIFR4,and/oroneormoreoflightchainLFR1, 

LFR2,LFR3andLFR4,wherein: 
a) theHERi S 

compnsesQVQLVQSGAEVKKPGASVKVSCKASGYX 9 FT(SEQ 

b) theHERScomprisesWVRQAPGQX 1 OLEWMG(SEQlIDNO:41)ora 

homologoussequenceofatleast800osequenceidentitythereof, 

c) the HFR3 sequence comprises 

RVTX1 6 TVDX1 1 SISTAYMELSRLRSDDTAVYYCX 1 2 X1 3 (SEQIDNO:42) 

orahomologoussequenceofatleast800~sequenceidentitythereof 

d) theHFR4comprisesWGQGTLVTVSS(SEQIDNO:25)orahomologous 

sequenceofatleast osequenceidentitythereof, 

e) theLFR1comprisesDIQMTQSPSSLSASVGDRV¶UITC(SEQIDNO:26)ora 

homologoussequenceofatleast800osequenceidentitythereof, 

0 theLFR2comprisesWYQQKPGKX 1 4 PKLLIY(SEQIDNO:43)ora 
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homologoussequenceofatleast osequenceidentitythereof, 

g) the LFR3 comprises GVPX1 5 RFSGSGSGTDFTX 1 7 TISSLQPEDIATYYC 

(SEQTEDNO:44)orahomologoussequenceofatleast osequenceidentity 

thereofand 

h) theLFR4comprisesFGQG¶UKLEIK(SEQlIDNO:29)orahomologous 

sequenceofatleast800~sequenceidentitythereof, 

whereinX9 isTorVXioisGorSXiiisTorKXi 2 isAorVXt3 isRorKXt4 isA 
S 

orSX~5 isSorDXi6 isMorVandX 1 7 isForL.  

21. Thebi-functionalmoleculeofclaim20,wherein: 
theHERi S 

compnsesasequenceselectedfromthegroupconsistingofSEQED 

NOs:22and30, 

theHFR2 compnsesasequenceselectedfromthegroupconsistingofSEQID 

NOs:23and31, 

theHFR3comprisesthesequenceselectedfromthegroupconsistingofSEQED 

NOs:24and32-35, 

theHFR4comprisesasequenceofSEQIDNOs:25, 

theLFR1comprisesthesequencefromthegroupconsistingofSEQIDNO:26 

theLFR2comprisesasequenceselectedfromthegroupconsistingofSEQID 

theLFR3comprisesasequenceselectedfromthegroupconsistingofSEQID 

NOs:28,and37-38,39,45,and 

theLFR4comprisesasequenceofSEQIDNO:29.  

22.Thebi-functionalmoleculeofanyofclaims16-21,whereintheheavychain 

variableregioncomprisesasequenceselectedfromthegroupconsistingofSEQID 

NO:46,SEQIDNO:49,SEQIDNO:50,SEQIDNO:51,SEQIDNO:52,SEQID 

NO:56,SEQIDNO:57,SEQIDNO:58,SEQIDNO:59,SEQIDNO:60,anda 

homologoussequencethereofhavingatleast800osequenceidentitythereof 

23.Thebi-functionalmoleculeofanyofclaims16-22,whereinthelightchain 

variableregioncomprisesasequenceselectedfromthegroupconsistingofSEQID 
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NO:47,SEQUJNO:54,SEQUJNO:55,SEQIDNO:61,SEQlIDNO:62,SEQID 

NO:63,SEQIDNO:64SEQIDNO:65,andahomologoussequencethereofhaving 

atleast osequenceidentitythereof 

24.Thebi-functionalmoleculeofclaim16,whereintheantibodyagainstPD-Lior 

antigen-bindingfragmentthereofcomprisesapairofheavychainvariableregionand 

lightchainvariableregionsequencesselectedfromthegroupconsistingofSEQID 

NOs:49/54,50/54,51/54,52/54,49/55,50/55,51/55,52/55,58/62,58/63,58/64, 

58/65,59/62,59/63,59/64,59/65,60/62,60/63,60/64,and60/65.  

25. Thebi-functionalmoleculeofanyofclaims16-24whereintheantibodyagainst 

PD-Liorantigen-bindingfragmentthereoffurthercomprisesoneormoreaminoacid 

residuesubstitutionsormodificationsyetretainsspecificbindingspecificityand/or 

affinitytoPD-Li.  

26.Thebi-functionalmoleculeofclaim25,whereinatleastoneofthesubstitutions 

ormodificationsisinoneormoreoftheCDRsequencesand/orinoneormoreofthe 

non-CDRregionsofthe'[HorMLsequences.  

27.Thebi-functionalmoleculeofanyofclaims16-26whereintheantibodyagainst 

PD-Liorantigen-bindingfragmentthereoffurthercomprisesanimmunoglobulin 

regionofhumanJgG.  

28.Thebi-functionalmoleculeofclaim27whereintheconstantregioncomprisesan 

FcregionofhumanIgGiJgG2,JgG3,orJgG4.  

29.Thebi-functionalmoleculeofclaim28whereintheconstantregioncomprisesan 

FcvarianthavingreducedeffectorfunctionrelativetothecorrespondingwildtypeFc 

region.  

30.Thebi-functionalmoleculeofclaim29,whereintheFcvariantcomprisesoneor 

moreaminoacidresiduesubstitutionsselectedfromthegroupconsistingof2205, 

2265,228P,2295,233P,234V,234G,234A,234F,234A,235A,235G,235E,236E, 

181 

constantregionoptionallyaconstantregionofhumanIgoroptionallyaconstant



WO2022/105817 PCT/CN2021/131389 

236R,237A,237K,238S,267R,268A,268Q,269R,297A,297Q,297G,309L,318A 

322A325L,32811,330S,331Sandanycombinationthereofwhereinthenumbering 

oftheresiduesintheFcregionisthatoftheEUindexasinKabat.  

31. Thebi-functionalmoleculeofanyofclaims29-30 whereintheFcvariant 

comprisesacombinationofmutationsselectedfromthegroupconsistingofa) 

K322AL234AandL235A;b)P331SL234FandL235Ec)L234AandL235Ac) 

N297Ad)N297Q;e)N297&f)L235E;g)L234AandL235A(IgGi);h)F234Aand 

L235A(JgG4);i)H268QV309LA330SandP331S(JgG2);j)V234AG237A, 

P238SH268AV309LA330SandP331S(JgG2),whereinthenumberingofthe 

residuesintheFcregionisthatoftheEUindexasinKabat.  

32.Thebi-functionalmoleculeofanyofclaims29 31, whereintheFcvariant 

comprisesanaminoacidsequenceofSEQTEDNO:81.  

33.Thebi-functionalmoleculeofanyofclaims16-32whereintheantibodyagainst 

PD-Liorantigen-bindingfragmentthereofishumanized.  

34.Thebi-functionalmoleculeofanyofclaims16-33,whereintheantigen-binding 

fragmentisadiabodyaFabaFab'aF(ab') 2 ,aFdanFvfragmentadisulfide 

stabilizedFvfragment(dsFv),a(dsFv) 2 ,abispecificdsFv(dsFv-dsFv'),adisulfide 

dimer(bivalentdiabody),amultispecificantibodyacamelizedsingledomain 

antibodyananobodyadomainantibodyandabivalentdomainantibody.  

35.Thebi-functionalmoleculeofanyofclaims16-34,whereintheantibodyor 

antigen-bindingfragmentthereofiscapableofbindingtobothhumanPD-Liand 

cynoPD-Li.  

36.Thebi-functionalmoleculeofanyofclaims1-15,whereinthefirstmoiety 

comprisesanantibodyoranantigen-bindingfragmentthereofthatcompetesfor 

bindingtoPD-Liwiththeantibodyorantigen-bindingfragmentthereofofanyof 

claims16-35.  
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37.The bi-functional molecule of any of claims 16-36, wherein the 

immunosuppressivecytokinecomprisesacytokineintransforminggrowthfactorbeta 

(TGF-f3)superfamilyIlL-1, orVascularendothelialgrowthfactor(VEOF).  

38. Thebi-functionalmoleculeofclaim37whereintheimmunosuppressivecytokine 

inTGF-f3superfamilyincludesTGF-f3,bonemorphogeneticproteins(BMPs),activins 

NODALandgrowthanddifferentiationfactors(GDFs).  

39,The bi-functional molecule ofany one ofclaims 16-38, wherein the 

immunosuppressivecytokineisTGF-f3.  

40.Thebi-functionalmoleculeofclaim16-39,whereinthesecondmoietycomprises 

aTGFI3-bindingmoiety.  

41. Thebi-functionalmoleculeofclaim40,whereintheTGFI3-bindingmoiety 

comprisesasolubleTGF~Receptor(TGFf3R)oraTGF~-bindingfragmentorvariant 

thereoforanantibodyagainstTGF~andanantigen-bindingfragmentthereof 

42.Thebi-functionalmoleculeofclaim41,whereinthesolubleTGFf3Rcomprises 

anextracellulardomain(ECD)oftheTGFf3RoraTGFg-bindingfragmentora 

variantthereof 

groupconsistingofTGFf3ReceptorI(TGFf3RJ),TGFf3ReceptorII(TGFf3RII),TGFf3 

ReceptorIII(TGFf3RJJJ),andanycombinationthereof 

44,Thebi-functionalmoleculeofclaim42whereintheTGF~RisTGFf3RJJ.  

45,Thebi-functionalmoleculeofclaim44whereintheTGFf3RJJselectivelybindsto 

TGFf31overTGF~2andTGFf33.  

46.Thebi-functionalmoleculeofclaim45,whereintheTGFf31ishumanTGFf31or 

mouseTGFj31.  

47,Thebi-functionalmoleculeofanyofclaims42-46,whereintheECDofTGFf3R 

comprisesanaminoacidsequenceofSEQlIDNO:6679,78,77orasequence 
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havingatleast800osequenceidentitythereofyetretainsspecificbindingspecificity 

and/oraffinitytoTGF-f3.  

48.Thebi-functionalmoleculeofclaim36,whereinthesecondmoietycomprisesan 

IL-i-bindingmoietyoranILL-iReceptor(JL-1R)-bindingmoiety.  

49,Thebi-functionalmoleculeofclaim48 whereintheILL-i-bindingmoiety 
S 

comprisesasolubleIL-iRanILL-i-bindingfragmentorvanantofanIL-iRoran 

antibodyagainstIL-1oranantigen-bindingfragmentthereof 

50.Thebi-functionalmoleculeofclaim49,whereintheantibodyagainstIlL-ioran 

antigen-bindingfragmentthereofcomprisesaheavychainvariableregionand/ora 
S 

lightvariableregionfromananti-IlL-1aantibodyselectedfromthegroupconsisting 

ofXB2001,lutikizumab LY2189102andbermekimab orfroman S 

antibodyselectedfromthegroupconsistingofSSGJ-613,CDP4S4,canakinumab 

andgevokizumab.  

51, Thebi-functionalmoleculeofclaim49,whereintheantibodyagainstIlL-1oran 

antigen-binding fragment thereofcomprises: a heavy chain variable region 

comprisingaHCDR1comprisingasequenceofSEQIDNO:104orSEQIDNO:112 

aHCDR2comprisingasequenceofSEQEDNO:105orSEQEDNO:113,anda 

lightchainvariableregioncomprisingaLCDR1comprisingasequenceofSEQID 

NO:107orSEQIDNO:115,aLCDR2comprisingasequenceofSEQIDNO:108 

orSEQIDNO:116,andaLCDR3comprisingasequenceofSEQIDNO:109or 

SEQIDNO:117.  

52.Thebi-functionalmoleculeofclaim49,whereintheantibodyagainstIlL-ioran 

antigen-binding fragment thereofcomprises: a heavy chain variable region 

comprisingaHCDR1comprisingasequenceofSEQIDNO:104,aHCDR2 

comprisingasequenceofSEQIDNO:105,andaHCDR3comprisingasequenceof 

SEQIDNO: 106,and/oralightchainvariableregioncomprisingaLCDR1 

comprisingasequenceofSEQIDNO:107,aLCDR2comprisingasequenceofSEQ 
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lIDNO:108,andaLCDR3comprisingasequenceofSEQIDNO:109.  

53.Thebi-functionalmoleculeofclaim49,whereintheantibodyagainstIlL-ioran 

antigen-binding fragment thereofcomprises: a heavy chain variable region 

compnsingaHCDR1comprisingasequenceofSEQIDNO:112,aHCDR2 

comprisingasequenceofSEQIDNO:113,andaHCDR3comprisingasequenceof 

SEQlIDNO:114,and/oralightchainvariableregioncomprisingaLCDR1 

comprisingasequenceofSEQIDNO:115,aLCDR2comprisingasequenceofSEQ 

lIDNO:116,andaLCDR3comprisingasequenceofSEQIDNO:117.  

54,Thebi-functionalmoleculeofclaim49,whereintheantibodyagainstIlL-ioran 

antigen-binding fragment thereofcomprises: a heavy chain variable region 

comprisingasequenceselectedfromthegroupconsistingofSEQlIDNO:102,SEQ 

TEDNO:110,andahomologoussequencethereofhavingatleast80~osequence 

identitythereofand/oralightchainvariableregioncomprisingasequenceselected 

fromthegroupconsistingofSEQIDNO:103,SEQIDNO:111,andahomologous 

sequencethereofhavingatleast80~osequenceidentitythereof 

55.Thebi-functionalmoleculeofclaim49,whereintheantibodyagainstIlL-ioran 

antigen-binding fragment thereofcomprises: a heavy chain variable region 

homologoussequencethereofhavingatleast80~osequenceidentitythereofand/ora 

lightchainvariableregioncomprisingasequenceselectedfromthegroupconsisting 

ofSEQIDNO:103,andahomologoussequencethereofhavingatleast800o 

sequenceidentitythereof 

56.Thebi-functionalmoleculeofclaim49,whereintheantibodyagainstIlL-ioran 

antigen-binding fragment thereofcomprises: a heavy chain variable region 

comprisingasequenceselectedfromthegroupconsistingofSEQlIDNO:110,anda 

homologoussequencethereofhavingatleast80~osequenceidentitythereofand/ora 

lightchainvariableregioncomprisingasequenceselectedfromthegroupconsisting 

ofSEQIDNO:111,andahomologoussequencethereofhavingatleast8000 
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sequenceidentitythereof 

57.Thebi-functionalmoleculeofclaim49,whereinthebi-functionalmolecule 

comprisesaheavychaincomprisinganaminoacidsequenceofSEQIDNO:118or 

SEQIDNO:120and/oralightchaincomprisinganaminoacidsequenceofSEQID 

NO:119orSEQJDNO:121.  

58.Thebi-functionalmoleculeofclaim49 whereintheIlL-i-bindingmoiety 

comprisesanextracellulardomain(ECD)oftheIL-iRIanILL-i-bindingfragmentor 

vanantofanyofIL-iRIECDofJIL-iRIIL-iRJJorECDofIL-iRJJorIL-iRAPor 

ECDofIL-iRAPIL-isRIorIL-isRil.  

59.Thebi-functionalmoleculeofclaim48,whereintheIL-iR-bindingmoiety 

comprisesIL-iRaoranILL-i-bindingfragmentorvariantthereoforanantibody 

againstIL-iRoranantigen-bindingfragmentthereof 

60.Thebi-functionalmoleculeofclaim59whereintheantibodyagainstIFIL-iRoran 

antigen-bindingfragmentthereofcomprisesaheavychainvariableregionand/ora 

lightvariableregionfromanantibodyselectedfromthegroupconsistingof 

spesolimab, astegolimab imsidolimab, AMG 108, melrilimab, nidanilimab, 

61.Thebi-functionalmoleculeofclaim60,whereintheIL-iR-bindingmoiety 

comprisesanaminoacidsequenceofSEQIDNO:67or76,oranaminoacid 

sequencehavingatleast osequenceidentitytoSEQIDNO:67or76,oranIL-i 

bindingfragmentorvariantthereof 

62.Thebi-functionalmoleculeofanyofclaims48-49,whereintheIL-iisIL-luor 

IL-43.  

63.Thebi-functionalmoleculeofclaim62whereintheIL-i13ishumanIL-iD.  

64.Thebi-functionalmoleculeofanyofclaims16-36,whereinthesecondmoiety 

stimulatesanti-tumorimmunityandcomprisesanimmunostimulatorypolypeptide.  

65. Thebi-functional moleculeofclaim64,whereintheimmunostimulatory 
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S 

polypeptidecompnsesInterleukin(JL)-2(IEL-2),IlL-iSJL-21,IFIL-lOIEL-12,IIIL-23, 

IEL-27,JIL-3S, granulocyte-macrophagecolony-stimulatingfactor(GM-CSF),solubie 

CD4,solubleLAG-3,WN-aorafunctionalequivalentthereof 

66.Thebi-functionalmoleculeofclaim65whereinthesolubleLAG-3comprisesan 

extracellulardomain(ECD)oftheLAG-3oraMIHCII-bindingvariantthereof 

67.Thebi-functionalmoleculeofanyofclaims16-36,whereinthesecondmoiety 

stimulatesanti-tumorimmunityandcomprisesanantagonistofanimmunoinhibitory 

receptorsignaling.  

68.Thebi-functionalmoleculeofclaim67whereintheimmunoinhibitoryreceptoris 

Signal-regulatoryproteinalpha(SIERPct).  

69.Thebi-functionalmoleculeofclaim68,whereinthesecondmoietyblocks 

interactionbetweenCD47andSIERPct.  

70.Thebi-functionalmoleculeofclaim69,whereinthesecondmoietycomprisesa 

CD47bindingdomainoraSTRPctbindingdomain.  

71. Thebi-functionalmoleculeofclaim70,whereintheCD47bindingdomain 

S 

comprisesasolubleSJZRPctoraCD47bindingfragmentorvanantthereoforan 

72.Thebi-functionalmoleculeofclaim71,whereinthesolubleSJIRPctcomprisesan 

extracellulardomain(ECD)oftheSIERPctoraCD47-bindingvariantthereof 

73.Thebi-functionalmoleculeofclaim70,whereintheCD47bindingdomain 
S 

compnsesanaminoacidsequenceofSEQTEDNO:84oranaminoacidsequence 

havingatleast osequenceidentitythereofyetretainingbindingspecificityto 

CD47.  

74.Thebi-functionalmoleculeofclaim70,whereintheSWPci~bindingdomain 

comprisesasolubleCD47oraSIRiPctbindingfragmentorvariantthereoforan 

anti-SJIRPctantibodyoranantigen-bindingfragmentthereof 
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75.Thebi-functionalmoleculeofclaim74whereinthesolubleCD47comprisesan 

extracellulardomain(ECD)oftheCD47oraSIRPc*~bindingfragmentorvariant 

thereofananti-STRPcx~antibodyoranantigen-bindingfragmentthereof 

76.Thebi-functionalmoleculeofanyoftheprecedingclaimsfurthercomprisinga 

linkerconnectingthefirstmoietyandthesecondmoiety.  

77.Thebi-functionalmoleculeofclaim76,whereinthelinkerisselectedfromthe 

groupconsistingofacleavablelinkeranon-cleavablelinkerapeptidelinkera 

flexiblelinkerarigidlinkerahelicallinkerandanon-helicallinker.  

78.Thebi-functionalmoleculeofclaim77,whereinthelinkercomprisinganamino 

acidsequenceof((G)nS)mwhereinmandnareindependentlyanintegerselected 

from0to30.  

79,Thebi-functionalmoleculeofanyofclaims16-78,whereinthebi-functional 

moleculecomprisesoneormoreofthesecondmoieties.  

80.Thehi-functionalmoleculeofclaim79,whereinatleastoneofthesecond 

moietiesislinkedtoanNterminusoraCterminusofapolypeptidechainofthefirst 

S moiety.  

moietiesislinkedto:a)anNterminusoraCterminusofaheavychainofthefirst 

moietyorb)anNterminusoraCterminusofalightchainofthefirstmoiety.  

82.Thebi-functionalmoleculeofclaim79,whereinatleastoneofthesecond 

moietiesislinkedtoaCterminusofaheavychainconstantregionofthefirstmoiety.  

83.Thebi-functionalmoleculeofclaim79,whereineachofthesecondmoietiesis 

linkedrespectivelytotheCterminusofeachheavychainconstantregionofthefirst 

S moiety.  

84.Thebi-functionalmoleculeofclaim79,whereinthebi-functionalmolecule 

comprisesmorethanoneofthesecondmoietiesthatarelinkedrespectivelyto:anN 

terminusofaheavychainofthefirstmoietyaCterminusofaheavychainofthe 
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firstmoietyanNterminusofalightchainofthefirstmoietyaCterminusofalight 

chainofthefirstmoietyoranycombinationthereof 

85.Thebi-functionalmoleculeofanyoneofclaims79-84,whereinthebi-functional 

moleculecompriseshomodimericorheterodimericheavychains.  

86.Thebi-functionalmoleculeofanyoneofclaims79-84,whereintheheavychains 

areheterodimericwithrespecttopresenceorpositionofthesecondmoiety.  

87.Thebi-functionalmoleculeofclaim86,whereintheheterodimericheavychains 

compriseoneheavychainhavingthesecondmoietybuttheotherheavychainhaving 

not.  

88.Thebi-functionalmoleculeofclaim86,whereintheheterodimericheavychains 

furthercompriseheterodimericFcregionsthatassociateinawaythatdiscourages 

homodimerizationand/orfavorsheterodimerization.  
89.Thebi-functionalmoleculeofclaim86whereinthe S 

heterodimencFcregionsare 

capable of associating into heterodimers via knobs-into-holes, hydrophobic 

interactionelectrostaticinteractionhydrophilicinteractionorincreasedflexibility.  
heterodimencFc 

90.Thebi-functionalmoleculeofanyofclaims88-89whereinthe S 

oneFcpolypeptidechainandS354CorT366WorcombinationthereofinanotherFc 

polypeptidechainwhereinthenumberingoftheresiduesintheFcpolypeptidechain 

isthatoftheEUindexasinKabat.  

91, Thebi-functionalmoleculeofanyoftheprecedingclaimsfurtherlinkedtoone 

ormoreconjugatemoieties.  

92.Thebi-functionalmoleculeofclaim91, whereintheconjugatemoietycomprises 

aclearance-modifyingagentachemotherapeuticagentatoxinaradioactiveisotope, 

alanthanidealuminescentlabelafluorescentlabelanenzyme-substratelabela 

DNA-alkylatoratopoisomeraseinhibitoratubulin-bindersorotheranticancerdrugs 

suchasandrogenreceptorinhibitor.  
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934 Apharmaceuticalcompositionorkitcomprisingthebi-functionalmoleculeof 

anyoftheprecedingclaimsandapharmaceuticallyacceptablecarrier.  

94,Anisolatedpolynucleotideencodingthebi-functionalmoleculeofanyoneof 

claims16-92.  

954 Avectorcomprisingtheisolatedpolynucleotideofclaim94.  

96.Ahostcellcomprisingthevectorofclaim95.  

97.Amethodofexpressingthebi-functionalmoleculeofanyoneofclaims16-92, 

comprisingculturingthehostcellofclaim96undertheconditionatwhichthevector 

ofclaim95isexpressed.  

98.AmethodoftreatingpreventingoralleviatingaPD-Lirelateddiseaseina 

subjectcomprisingadministeringtothesubjectatherapeuticallyeffectiveamountof 

thebi-functionalmoleculeofanyoneofclaims16-92and/orthepharmaceutical 

compositionorkitofclaim93.  

99.Themethodofclaim98,whereinthediseaseisimmunerelateddiseaseor 

disordercancersorinfectiousdisease.  

100. Themethodofclaim99,whereinthecancerisselectedfromthegroup 

cancerbreastcancerbronchialcancerbonecancerliverandbileductcancer, 

ovariancancertesticlecancerkidneycancerbladdercancerheadandneckcancer, 

spinecancerbraincancercervixcanceruterinecancerendometrialcancercolon 

cancercolorectalcancerprostatecancergastric-esophagealcancerrectalcancer, 

analcancergastrointestinalcancerskincancerpituitarycancerstomachcancer, 

vaginacancerthyroidcancerglioblastomaastrocytomamelanomamyelodysplastic 

syndromesarcomateratomagliomaandadenocarcinoma.  

101. Themethodofanyofclaims98-100whereinthesubjecthasbeenidentified 

ashavingaPD-Li-expressingcancercell.  

i02. Themethodofanyofclaims98-iOiwhereinthePD-Lirelateddiseaseis 
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resistanttoPD-Li/PD-imonotherapy.  

103. Themethodofanyofclaims98-102,whereinthesubjectishuman.  

104. Themethodofanyofclaims98-103furthercomprisingadministeringa 

therapeuticallyeffectiveamountofasecondtherapeuticagent.  

105. Themethodofclaim104,whereinthesecondtherapeuticagentisselected 
from a chemotherapeutic agent, an S 

anti-cancer drug, radiation therapy, an 

immunotherapyagentanti-angiogenesisagentatargetedtherapyagentacellular 

therapyagentagenetherapyagentahormonaltherapyagentorcytokines.  

106. Useofthebi-functionalmoleculeofanyofclaims16-92inthemanufacture 

ofamedicamentfortreatingaPD-Lirelateddiseaseorconditioninasubject.  

107. Amethodoftreatingpreventingoralleviatinginasubjectadiseaseor 

conditionthatwouldbenefitfromsuppressionofanimmunosuppressivecytokine, 

frominductionofsustainedimmuneresponsesorfromstimulationofanti-tumor 

immunity, compnsingadministeringaneffectiveamountofthebi-functional 

moleculeofanyofclaims16-92.  

108. Themethodofclaim107,whereintheimmunosuppressivecytokineis 

109. Themethodofclaim108whereinthediseaseorconditionisaTGFI3-related 

diseaseorcondition.  

110. Themethodofclaim109,whereintheTGFI3-relateddiseaseiscancer, 

fibroticdiseaseorkidneydisease.  

111. Themethodofclaim107whereintheimmunosuppressivecytokineisILL-i.  

112. Themethodofclaim111,whereinthediseaseorconditionisanIlL-i-related 

diseaseorcondition.  

113. Themethodofclaim107,whereinthediseaseorconditionwouldbenefit 

frominductionofsustainedimmuneresponsesbystimulatingMMCIIsignalingwith 
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TGFf3.
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animmunostimulatorypolypeptide.  

114. Themethodofclaim113,whereintheimmunostimulatorypolypeptideisa 

solubleLAG-3.  

115. Themethodofclaim107,whereinthediseaseorconditionwouldbenefit 

fromstimulationofanti-tumorimmunitybyinhibitinganimmunoinhibitoryreceptor 

signaling.  
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116. Themethodofclaim115whereintheimmunoinhibitoryreceptorisSJRIPct.



























































                         SEQUENCE LISTING

<110>  MABSPACE BIOSCIENCES (SUZHOU) CO., LTD.
 
<120>  BI‐FUNCTIONAL MOLECULES

<130>  063694‐8005WO03

<150>  PCT/CN2020/129918
<151>  2020‐11‐18

<150>  PCT/CN2021/073341
<151>  2021‐01‐22

<160>  122   

<170>  PatentIn version 3.5

<210>  1
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  1

Asp Tyr Tyr Met Asn 
1               5   

<210>  2
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2

Asp Ile Asn Pro Asn Asn Gly Gly Thr Ser Tyr Asn His Lys Phe Lys 
1               5                   10                  15      

Gly 
    



<210>  3
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  3

Trp Gly Asp Gly Pro Phe Ala Tyr 
1               5               

<210>  4
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  4

Lys Ala Ser Gln Asn Val Gly Ala Ala Val Ala 
1               5                   10      

<210>  5
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  5

Ser Ala Ser Asn Arg Tyr Thr 
1               5           

<210>  6
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  6

Gln Gln Tyr Ser Asn Tyr Pro Thr 
1               5               

<210>  7
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  7

Lys Ala Ser Gln Asn Val Gly Ala Ile Val Ala 
1               5                   10      

<210>  8
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  8

Lys Ala Ser Gln Asn Val Pro Ala Ala Val Ala 
1               5                   10      

<210>  9
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  9

Lys Ala Ser Gln Asn Val Lys Gly Ala Val Ala 
1               5                   10      

<210>  10
<211>  7



<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  10

Ser Asn Ser His Arg Tyr Thr 
1               5           

<210>  11
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  11

Ser Arg Ser Val Arg Tyr Thr 
1               5           

<210>  12
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  12

Ser Val Ser Asp Arg Tyr Thr 
1               5           

<210>  13
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  13



Asp Ile Asn Pro Asn Asn Ala Asp Thr Met Tyr Asn His Lys Phe Lys 
1               5                   10                  15      

Gly 
    

<210>  14
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  14

Asp Ile Asn Pro Asn Asn Ala Gln Thr Gln Tyr Asn His Lys Phe Lys 
1               5                   10                  15      

Gly 
    

<210>  15
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  15

Asp Ile Asn Pro Asn Asn Ala Glu Thr Leu Tyr Asn His Lys Phe Lys 
1               5                   10                  15      

Gly 
    

<210>  16
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  16

Asp Ile Asn Pro Asn Asn Gly Leu Thr Ser Tyr Asn His Lys Phe Lys 
1               5                   10                  15      

Gly 
    

<210>  17
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  17

Asp Ile Asn Pro Asn Asn Ala Gln Thr Val Tyr Asn His Lys Phe Lys 
1               5                   10                  15      

Gly 
    

<210>  18
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  18

Asp Ile Asn Pro Asn Asn Ala Gly Thr Ser Tyr Asn His Lys Phe Lys 
1               5                   10                  15      

Gly 
    

<210>  19
<211>  17



<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<222>  (7)..(8)
<223>  Xaa can be any naturally occurring amino acid

<220>
<221>  misc_feature
<222>  (10)..(10)
<223>  Xaa can be any naturally occurring amino acid

<400>  19

Asp Ile Asn Pro Asn Asn Xaa Xaa Thr Xaa Tyr Asn His Lys Phe Lys 
1               5                   10                  15      

Gly 
    

<210>  20
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<222>  (7)..(9)
<223>  Xaa can be any naturally occurring amino acid

<400>  20

Lys Ala Ser Gln Asn Val Xaa Xaa Xaa Val Ala 
1               5                   10      

<210>  21
<211>  7
<212>  PRT



<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<222>  (2)..(2)
<223>  Xaa can be any naturally occurring amino acid

<220>
<221>  misc_feature
<222>  (4)..(4)
<223>  Xaa can be any naturally occurring amino acid

<400>  21

Ser Xaa Ser Xaa Arg Tyr Thr 
1               5           

<210>  22
<211>  30
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<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 
            20                  25                  30  

<210>  23
<211>  14
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  23



Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met Gly 
1               5                   10                  

<210>  24
<211>  32
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  24

Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr Met Glu 
1               5                   10                  15      

Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
            20                  25                  30          

<210>  25
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  25

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
1               5                   10      

<210>  26
<211>  23
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  26

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 
            20              

<210>  27
<211>  15
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  27

Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr 
1               5                   10                  15  

<210>  28
<211>  32
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  28

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 
1               5                   10                  15      

Phe Thr Ile Ser Ser Leu Gln Pro Glu Asp Ile Ala Thr Tyr Tyr Cys 
            20                  25                  30          

<210>  29
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  29

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
1               5                   10  



<210>  30
<211>  30
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  30

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 Val Phe Thr 
            20                  25                  30  

<210>  31
<211>  14
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  31

Trp Val Arg Gln Ala Pro Gly Gln Ser Leu Glu Trp Met Gly 
1               5                   10                  

<210>  32
<211>  32
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  32

Arg Val Thr Val Thr Val Asp Thr Ser Ile Ser Thr Ala Tyr Met Glu 
1               5                   10                  15      

Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
            20                  25                  30          



<210>  33
<211>  32
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  33

Arg Val Thr Val Thr Val Asp Thr Ser Ile Ser Thr Ala Tyr Met Glu 
1               5                   10                  15      

Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys Val Lys 
            20                  25                  30          

<210>  34
<211>  32
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  34

Arg Val Thr Val Thr Val Asp Lys Ser Ile Ser Thr Ala Tyr Met Glu 
1               5                   10                  15      

Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
            20                  25                  30          

<210>  35
<211>  32
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  35

Arg Val Thr Val Thr Val Asp Lys Ser Ile Ser Thr Ala Tyr Met Glu 
1               5                   10                  15      



Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys Val Lys 
            20                  25                  30          

<210>  36
<211>  15
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  36

Trp Tyr Gln Gln Lys Pro Gly Lys Ser Pro Lys Leu Leu Ile Tyr 
1               5                   10                  15  

<210>  37
<211>  32
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  37

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 
1               5                   10                  15      

Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Ile Ala Thr Tyr Tyr Cys 
            20                  25                  30          

<210>  38
<211>  32
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  38

Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 
1               5                   10                  15      



Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Ile Ala Thr Tyr Tyr Cys 
            20                  25                  30          

<210>  39
<211>  32
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  39

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 
1               5                   10                  15      

Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Ile Ala Thr Tyr Tyr Cys 
            20                  25                  30          

<210>  40
<211>  30
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<222>  (28)..(28)
<223>  Xaa can be any naturally occurring amino acid

<400>  40

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 Xaa Phe Thr 
            20                  25                  30  

<210>  41
<211>  14
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  Synthetic

<220>
<221>  misc_feature
<222>  (9)..(9)
<223>  Xaa can be any naturally occurring amino acid

<400>  41

Trp Val Arg Gln Ala Pro Gly Gln Xaa Leu Glu Trp Met Gly 
1               5                   10                  

<210>  42
<211>  32
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<222>  (4)..(4)
<223>  Xaa can be any naturally occurring amino acid

<220>
<221>  misc_feature
<222>  (8)..(8)
<223>  Xaa can be any naturally occurring amino acid

<220>
<221>  misc_feature
<222>  (31)..(32)
<223>  Xaa can be any naturally occurring amino acid

<400>  42

Arg Val Thr Xaa Thr Val Asp Xaa Ser Ile Ser Thr Ala Tyr Met Glu 
1               5                   10                  15      

Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys Xaa Xaa 
            20                  25                  30          



<210>  43
<211>  15
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<222>  (9)..(9)
<223>  Xaa can be any naturally occurring amino acid

<400>  43

Trp Tyr Gln Gln Lys Pro Gly Lys Xaa Pro Lys Leu Leu Ile Tyr 
1               5                   10                  15  

<210>  44
<211>  32
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<220>
<221>  misc_feature
<222>  (4)..(4)
<223>  Xaa can be any naturally occurring amino acid

<220>
<221>  misc_feature
<222>  (17)..(17)
<223>  Xaa can be any naturally occurring amino acid

<400>  44

Gly Val Pro Xaa Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 
1               5                   10                  15      

Xaa Thr Ile Ser Ser Leu Gln Pro Glu Asp Ile Ala Thr Tyr Tyr Cys 
            20                  25                  30          

<210>  45



<211>  32
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  45

Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 
1               5                   10                  15      

Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Ile Ala Thr Tyr Tyr Cys 
            20                  25                  30          

<210>  46
<211>  117
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  46

Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Val Phe Thr Asp Tyr 
            20                  25                  30          

Tyr Met Asn Trp Val Lys Gln Ser His Gly Lys Ser Leu Glu Trp Ile 
        35                  40                  45              

Gly Asp Ile Asn Pro Asn Asn Gly Gly Thr Ser Tyr Asn His Lys Phe 
    50                  55                  60                  

Lys Gly Lys Ala Thr Val Thr Val Asp Lys Ser Ser Arg Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Leu Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 
                85                  90                  95      



Val Lys Trp Gly Asp Gly Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu 
            100                 105                 110         

Val Thr Val Ser Ala 
        115         

<210>  47
<211>  106
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  47

Asp Ile Val Met Thr Gln Ser Gln Lys Phe Met Ser Thr Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asn Val Gly Ala Ala 
            20                  25                  30          

Val Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Ser Ala Ser Asn Arg Tyr Thr Gly Val Pro Asp Arg Phe Thr Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Asn Met Gln Ser 
65                  70                  75                  80  

Glu Asp Leu Ala Asp Tyr Phe Cys Gln Gln Tyr Ser Asn Tyr Pro Thr 
                85                  90                  95      

Phe Gly Ser Gly Thr Lys Leu Gly Ile Lys 
            100                 105     

<210>  48
<211>  98
<212>  PRT



<213>  Homo sapiens

<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 Gly Tyr 
            20                  25                  30          

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe 
    50                  55                  60                  

Gln Gly Arg Val Thr Met Thr Arg 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 Tyr Cys 
                85                  90                  95      

Ala Arg 
        

<210>  49
<211>  117
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<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 Asp Tyr 
            20                  25                  30          



Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Asp Ile Asn Pro Asn Asn Gly Gly Thr Ser Tyr Asn His Lys Phe 
    50                  55                  60                  

Lys Gly Arg Val Thr Val 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 Tyr Cys 
                85                  90                  95      

Ala Arg Trp Gly Asp Gly Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu 
            100                 105                 110         

Val Thr Val Ser Ser 
        115         

<210>  50
<211>  117
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<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 Asp Tyr 
            20                  25                  30          

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Asp Ile Asn Pro Asn Asn Gly Gly Thr Ser Tyr Asn His Lys Phe 
    50                  55                  60                  



Lys Gly Arg Val Thr Val 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 Tyr Cys 
                85                  90                  95      

Val Lys Trp Gly Asp Gly Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu 
            100                 105                 110         

Val Thr Val Ser Ser 
        115         

<210>  51
<211>  117
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<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 Val Phe Thr Asp Tyr 
            20                  25                  30          

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Asp Ile Asn Pro Asn Asn Gly Gly Thr Ser Tyr Asn His Lys Phe 
    50                  55                  60                  

Lys Gly Arg Val Thr Val Thr Val Asp Lys Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      



Ala Arg Trp Gly Asp Gly Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu 
            100                 105                 110         

Val Thr Val Ser Ser 
        115         

<210>  52
<211>  117
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<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 Val Phe Thr Asp Tyr 
            20                  25                  30          

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Ser Leu Glu Trp Met 
        35                  40                  45              

Gly Asp Ile Asn Pro Asn Asn Gly Gly Thr Ser Tyr Asn His Lys Phe 
    50                  55                  60                  

Lys Gly Arg Val Thr Val Thr Val Asp Lys Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Val Lys Trp Gly Asp Gly Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu 
            100                 105                 110         

Val Thr Val Ser Ser 
        115         



<210>  53
<211>  95
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  53

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 Gln Ala Ser Gln Asp Ile Ser Asn Tyr 
            20                  25                  30          

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Asp Ala Ser Asn Leu Glu Thr Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln Tyr Asp Asn Leu Pro 
                85                  90                  95  

<210>  54
<211>  106
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  54

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 Lys Ala Ser Gln Asn Val Gly Ala 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 Asn Arg Tyr 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 Ile Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Asn Tyr Pro Thr 
                85                  90                  95      

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105     

<210>  55
<211>  106
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  55

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 Lys Ala Ser Gln Asn Val Gly Ala Ala 
            20                  25                  30          

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ser Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Ser Ala Ser Asn 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 Ile Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Asn Tyr Pro Thr 
                85                  90                  95      

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105     

<210>  56
<211>  117
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  56

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 Val Phe Thr Asp Tyr 
            20                  25                  30          

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Ser Leu Glu Trp Met 
        35                  40                  45              

Gly Asp Ile Asn Pro Asn Asn Ala Gly Thr Ser Tyr Asn His Lys Phe 
    50                  55                  60                  

Lys Gly Arg Val Thr Val Thr Val Asp Lys Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Val Lys Trp Gly Asp Gly Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu 
            100                 105                 110         

Val Thr Val Ser Ser 
        115         



<210>  57
<211>  117
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  57

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 Val Phe Thr Asp Tyr 
            20                  25                  30          

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Ser Leu Glu Trp Met 
        35                  40                  45              

Gly Asp Ile Asn Pro Asn Asn Ala Gly Thr Ser Tyr Asn His Lys Phe 
    50                  55                  60                  

Lys Gly Arg Val Thr Val Thr Val Asp Lys Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Val Lys Trp Gly Asp Gly Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu 
            100                 105                 110         

Val Thr Val Ser Ser 
        115         

<210>  58
<211>  117
<212>  PRT
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  58

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 Val Phe Thr Asp Tyr 
            20                  25                  30          

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Ser Leu Glu Trp Met 
        35                  40                  45              

Gly Asp Ile Asn Pro Asn Asn Ala Gln Thr Gln Tyr Asn His Lys Phe 
    50                  55                  60                  

Lys Gly Arg Val Thr Val Thr Val Asp Lys Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Val Lys Trp Gly Asp Gly Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu 
            100                 105                 110         

Val Thr Val Ser Ser 
        115         

<210>  59
<211>  117
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  59

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 Val Phe Thr Asp Tyr 
            20                  25                  30          

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Ser Leu Glu Trp Met 
        35                  40                  45              

Gly Asp Ile Asn Pro Asn Asn Ala Glu Thr Leu Tyr Asn His Lys Phe 
    50                  55                  60                  

Lys Gly Arg Val Thr Val Thr Val Asp Lys Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Val Lys Trp Gly Asp Gly Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu 
            100                 105                 110         

Val Thr Val Ser Ser 
        115         

<210>  60
<211>  117
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  60

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 Val Phe Thr Asp Tyr 
            20                  25                  30          

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Ser Leu Glu Trp Met 
        35                  40                  45              



Gly Asp Ile Asn Pro Asn Asn Ala Gln Thr Val Tyr Asn His Lys Phe 
    50                  55                  60                  

Lys Gly Arg Val Thr Val Thr Val Asp Lys Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Val Lys Trp Gly Asp Gly Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu 
            100                 105                 110         

Val Thr Val Ser Ser 
        115         

<210>  61
<211>  106
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  61

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 Lys Ala Ser Gln Asn Val Gly Ala 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 Asn Arg Tyr 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 Ile Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Asn Tyr Pro Thr 
                85                  90                  95      

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105     

<210>  62
<211>  106
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  62

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 Lys Ala Ser Gln Asn Val Lys Gly 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 Asn Arg Tyr 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 Ile Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Asn Tyr Pro Thr 
                85                  90                  95      

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105     

<210>  63
<211>  106
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  63

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 Lys Ala Ser Gln Asn Val Pro Ala 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 Asn Arg Tyr 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 Ile Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Asn Tyr Pro Thr 
                85                  90                  95      

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105     

<210>  64
<211>  106
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  64

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 Lys Ala Ser Gln Asn Val Gly Ala 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 Val Ser Asp Arg Tyr 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 Ile Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Asn Tyr Pro Thr 
                85                  90                  95      

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105     

<210>  65
<211>  106
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  65

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 Lys Ala Ser Gln Asn Val Gly Ala 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 Arg Ser Val Arg Tyr 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 Ile Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Asn Tyr Pro Thr 
                85                  90                  95      

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105     

<210>  66
<211>  117
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  66

Gly Ala Val Lys Phe Pro Gln Leu Cys Lys Phe Cys Asp Val Arg Phe 
1               5                   10                  15      

Ser Thr Cys Asp Asn Gln Lys Ser Cys Met Ser Asn Cys Ser Ile Thr 
            20                  25                  30          

Ser Ile Cys Glu Lys Pro Gln Glu Val Cys Val Ala Val Trp Arg Lys 
        35                  40                  45              

Asn Asp Glu Asn Ile Thr Leu Glu Thr Val Cys His Asp Pro Lys Leu 
    50                  55                  60                  

Pro Tyr His Asp Phe Ile Leu Glu Asp Ala Ala Ser Pro Lys Cys Ile 
65                  70                  75                  80  

Met Lys Glu Lys Lys Lys Pro Gly Glu Thr Phe Phe Met Cys Ser Cys 
                85                  90                  95      

Ser Ser Asp Glu Cys Asn Asp Asn Ile Ile Phe Ser Glu Glu Tyr Asn 
            100                 105                 110         

Thr Ser Asn Pro Asp 
        115         



<210>  67
<211>  144
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  67

Lys Met Gln Ala Phe Arg Ile Trp Asp Val Asn Gln Lys Thr Phe Tyr 
1               5                   10                  15      

Leu Arg Asn Asn Gln Leu Val Ala Gly Tyr Leu Gln Gly Pro Asn Val 
            20                  25                  30          

Asn Leu Glu Glu Lys Ile Asp Val Val Pro Ile Glu Pro His Ala Leu 
        35                  40                  45              

Phe Leu Gly Ile His Gly Gly Lys Met Cys Leu Ser Cys Val Lys Ser 
    50                  55                  60                  

Gly Asp Glu Thr Arg Leu Gln Leu Glu Ala Val Asn Ile Thr Asp Leu 
65                  70                  75                  80  

Ser Glu Asn Arg Lys Gln Asp Lys Arg Phe Ala Phe Ile Arg Ser Asp 
                85                  90                  95      

Ser Gly Pro Thr Thr Ser Phe Glu Ser Ala Ala Cys Pro Gly Trp Phe 
            100                 105                 110         

Leu Cys Thr Ala Met Glu Ala Asp Gln Pro Val Ser Leu Thr Asn Met 
        115                 120                 125             

Pro Asp Glu Gly Val Met Val Thr Lys Phe Tyr Phe Gln Glu Asp Glu 
    130                 135                 140                 

<210>  68
<211>  21



<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  68

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 
            20      

<210>  69
<211>  470
<212>  PRT
<213>  Homo sapiens

<400>  69

Leu Gln Cys Phe Cys His Leu Cys Thr Lys Asp Asn Phe Thr Cys Val 
1               5                   10                  15      

Thr Asp Gly Leu Cys Phe Val Ser Val Thr Glu Thr Thr Asp Lys Val 
            20                  25                  30          

Ile His Asn Ser Met Cys Ile Ala Glu Ile Asp Leu Ile Pro Arg Asp 
        35                  40                  45              

Arg Pro Phe Val Cys Ala Pro Ser Ser Lys Thr Gly Ser Val Thr Thr 
    50                  55                  60                  

Thr Tyr Cys Cys Asn Gln Asp His Cys Asn Lys Ile Glu Leu Pro Thr 
65                  70                  75                  80  

Thr Val Lys Ser Ser Pro Gly Leu Gly Pro Val Glu Leu Ala Ala Val 
                85                  90                  95      

Ile Ala Gly Pro Val Cys Phe Val Cys Ile Ser Leu Met Leu Met Val 
            100                 105                 110         



Tyr Ile Cys His Asn Arg Thr Val Ile His His Arg Val Pro Asn Glu 
        115                 120                 125             

Glu Asp Pro Ser Leu Asp Arg Pro Phe Ile Ser Glu Gly Thr Thr Leu 
    130                 135                 140                 

Lys Asp Leu Ile Tyr Asp Met Thr Thr Ser Gly Ser Gly Ser Gly Leu 
145                 150                 155                 160 

Pro Leu Leu Val Gln Arg Thr Ile Ala Arg Thr Ile Val Leu Gln Glu 
                165                 170                 175     

Ser Ile Gly Lys Gly Arg Phe Gly Glu Val Trp Arg Gly Lys Trp Arg 
            180                 185                 190         

Gly Glu Glu Val Ala Val Lys Ile Phe Ser Ser Arg Glu Glu Arg Ser 
        195                 200                 205             

Trp Phe Arg Glu Ala Glu Ile Tyr Gln Thr Val Met Leu Arg His Glu 
    210                 215                 220                 

Asn Ile Leu Gly Phe Ile Ala Ala Asp Asn Lys Asp Asn Gly Thr Trp 
225                 230                 235                 240 

Thr Gln Leu Trp Leu Val Ser Asp Tyr His Glu His Gly Ser Leu Phe 
                245                 250                 255     

Asp Tyr Leu Asn Arg Tyr Thr Val Thr Val Glu Gly Met Ile Lys Leu 
            260                 265                 270         

Ala Leu Ser Thr Ala Ser Gly Leu Ala His Leu His Met Glu Ile Val 
        275                 280                 285             

Gly Thr Gln Gly Lys Pro Ala Ile Ala His Arg Asp Leu Lys Ser Lys 
    290                 295                 300                 

Asn Ile Leu Val Lys Lys Asn Gly Thr Cys Cys Ile Ala Asp Leu Gly 



305                 310                 315                 320 

Leu Ala Val Arg His Asp Ser Ala Thr Asp Thr Ile Asp Ile Ala Pro 
                325                 330                 335     

Asn His Arg Val Gly Thr Lys Arg Tyr Met Ala Pro Glu Val Leu Asp 
            340                 345                 350         

Asp Ser Ile Asn Met Lys His Phe Glu Ser Phe Lys Arg Ala Asp Ile 
        355                 360                 365             

Tyr Ala Met Gly Leu Val Phe Trp Glu Ile Ala Arg Arg Cys Ser Ile 
    370                 375                 380                 

Gly Gly Ile His Glu Asp Tyr Gln Leu Pro Tyr Tyr Asp Leu Val Pro 
385                 390                 395                 400 

Ser Asp Pro Ser Val Glu Glu Met Arg Lys Val Val Cys Glu Gln Lys 
                405                 410                 415     

Leu Arg Pro Asn Ile Pro Asn Arg Trp Gln Ser Cys Glu Ala Leu Arg 
            420                 425                 430         

Val Met Ala Lys Ile Met Arg Glu Cys Trp Tyr Ala Asn Gly Ala Ala 
        435                 440                 445             

Arg Leu Thr Ala Leu Arg Ile Lys Lys Thr Leu Ser Gln Leu Ser Gln 
    450                 455                 460                 

Gln Glu Gly Ile Lys Met 
465                 470 

<210>  70
<211>  545
<212>  PRT
<213>  Homo sapiens

<400>  70



Thr Ile Pro Pro His Val Gln Lys Ser Val Asn Asn Asp Met Ile Val 
1               5                   10                  15      

Thr Asp Asn Asn Gly Ala Val Lys Phe Pro Gln Leu Cys Lys Phe Cys 
            20                  25                  30          

Asp Val Arg Phe Ser Thr Cys Asp Asn Gln Lys Ser Cys Met Ser Asn 
        35                  40                  45              

Cys Ser Ile Thr Ser Ile Cys Glu Lys Pro Gln Glu Val Cys Val Ala 
    50                  55                  60                  

Val Trp Arg Lys Asn Asp Glu Asn Ile Thr Leu Glu Thr Val Cys His 
65                  70                  75                  80  

Asp Pro Lys Leu Pro Tyr His Asp Phe Ile Leu Glu Asp Ala Ala Ser 
                85                  90                  95      

Pro Lys Cys Ile Met Lys Glu Lys Lys Lys Pro Gly Glu Thr Phe Phe 
            100                 105                 110         

Met Cys Ser Cys Ser Ser Asp Glu Cys Asn Asp Asn Ile Ile Phe Ser 
        115                 120                 125             

Glu Glu Tyr Asn Thr Ser Asn Pro Asp Leu Leu Leu Val Ile Phe Gln 
    130                 135                 140                 

Val Thr Gly Ile Ser Leu Leu Pro Pro Leu Gly Val Ala Ile Ser Val 
145                 150                 155                 160 

Ile Ile Ile Phe Tyr Cys Tyr Arg Val Asn Arg Gln Gln Lys Leu Ser 
                165                 170                 175     

Ser Thr Trp Glu Thr Gly Lys Thr Arg Lys Leu Met Glu Phe Ser Glu 
            180                 185                 190         

His Cys Ala Ile Ile Leu Glu Asp Asp Arg Ser Asp Ile Ser Ser Thr 
        195                 200                 205             



Cys Ala Asn Asn Ile Asn His Asn Thr Glu Leu Leu Pro Ile Glu Leu 
    210                 215                 220                 

Asp Thr Leu Val Gly Lys Gly Arg Phe Ala Glu Val Tyr Lys Ala Lys 
225                 230                 235                 240 

Leu Lys Gln Asn Thr Ser Glu Gln Phe Glu Thr Val Ala Val Lys Ile 
                245                 250                 255     

Phe Pro Tyr Glu Glu Tyr Ala Ser Trp Lys Thr Glu Lys Asp Ile Phe 
            260                 265                 270         

Ser Asp Ile Asn Leu Lys His Glu Asn Ile Leu Gln Phe Leu Thr Ala 
        275                 280                 285             

Glu Glu Arg Lys Thr Glu Leu Gly Lys Gln Tyr Trp Leu Ile Thr Ala 
    290                 295                 300                 

Phe His Ala Lys Gly Asn Leu Gln Glu Tyr Leu Thr Arg His Val Ile 
305                 310                 315                 320 

Ser Trp Glu Asp Leu Arg Lys Leu Gly Ser Ser Leu Ala Arg Gly Ile 
                325                 330                 335     

Ala His Leu His Ser Asp His Thr Pro Cys Gly Arg Pro Lys Met Pro 
            340                 345                 350         

Ile Val His Arg Asp Leu Lys Ser Ser Asn Ile Leu Val Lys Asn Asp 
        355                 360                 365             

Leu Thr Cys Cys Leu Cys Asp Phe Gly Leu Ser Leu Arg Leu Asp Pro 
    370                 375                 380                 

Thr Leu Ser Val Asp Asp Leu Ala Asn Ser Gly Gln Val Gly Thr Ala 
385                 390                 395                 400 



Arg Tyr Met Ala Pro Glu Val Leu Glu Ser Arg Met Asn Leu Glu Asn 
                405                 410                 415     

Val Glu Ser Phe Lys Gln Thr Asp Val Tyr Ser Met Ala Leu Val Leu 
            420                 425                 430         

Trp Glu Met Thr Ser Arg Cys Asn Ala Val Gly Glu Val Lys Asp Tyr 
        435                 440                 445             

Glu Pro Pro Phe Gly Ser Lys Val Arg Glu His Pro Cys Val Glu Ser 
    450                 455                 460                 

Met Lys Asp Asn Val Leu Arg Asp Arg Gly Arg Pro Glu Ile Pro Ser 
465                 470                 475                 480 

Phe Trp Leu Asn His Gln Gly Ile Gln Met Val Cys Glu Thr Leu Thr 
                485                 490                 495     

Glu Cys Trp Asp His Asp Pro Glu Ala Arg Leu Thr Ala Gln Cys Val 
            500                 505                 510         

Ala Glu Arg Phe Ser Glu Leu Glu His Leu Asp Arg Leu Ser Gly Arg 
        515                 520                 525             

Ser Cys Ser Glu Glu Lys Ile Pro Glu Asp Gly Ser Leu Asn Thr Thr 
    530                 535                 540                 

Lys 
545 

<210>  71
<211>  570
<212>  PRT
<213>  Homo sapiens

<400>  71

Thr Ile Pro Pro His Val Gln Lys Ser Asp Val Glu Met Glu Ala Gln 
1               5                   10                  15      



Lys Asp Glu Ile Ile Cys Pro Ser Cys Asn Arg Thr Ala His Pro Leu 
            20                  25                  30          

Arg His Ile Asn Asn Asp Met Ile Val Thr Asp Asn Asn Gly Ala Val 
        35                  40                  45              

Lys Phe Pro Gln Leu Cys Lys Phe Cys Asp Val Arg Phe Ser Thr Cys 
    50                  55                  60                  

Asp Asn Gln Lys Ser Cys Met Ser Asn Cys Ser Ile Thr Ser Ile Cys 
65                  70                  75                  80  

Glu Lys Pro Gln Glu Val Cys Val Ala Val Trp Arg Lys Asn Asp Glu 
                85                  90                  95      

Asn Ile Thr Leu Glu Thr Val Cys His Asp Pro Lys Leu Pro Tyr His 
            100                 105                 110         

Asp Phe Ile Leu Glu Asp Ala Ala Ser Pro Lys Cys Ile Met Lys Glu 
        115                 120                 125             

Lys Lys Lys Pro Gly Glu Thr Phe Phe Met Cys Ser Cys Ser Ser Asp 
    130                 135                 140                 

Glu Cys Asn Asp Asn Ile Ile Phe Ser Glu Glu Tyr Asn Thr Ser Asn 
145                 150                 155                 160 

Pro Asp Leu Leu Leu Val Ile Phe Gln Val Thr Gly Ile Ser Leu Leu 
                165                 170                 175     

Pro Pro Leu Gly Val Ala Ile Ser Val Ile Ile Ile Phe Tyr Cys Tyr 
            180                 185                 190         

Arg Val Asn Arg Gln Gln Lys Leu Ser Ser Thr Trp Glu Thr Gly Lys 
        195                 200                 205             

Thr Arg Lys Leu Met Glu Phe Ser Glu His Cys Ala Ile Ile Leu Glu 



    210                 215                 220                 

Asp Asp Arg Ser Asp Ile Ser Ser Thr Cys Ala Asn Asn Ile Asn His 
225                 230                 235                 240 

Asn Thr Glu Leu Leu Pro Ile Glu Leu Asp Thr Leu Val Gly Lys Gly 
                245                 250                 255     

Arg Phe Ala Glu Val Tyr Lys Ala Lys Leu Lys Gln Asn Thr Ser Glu 
            260                 265                 270         

Gln Phe Glu Thr Val Ala Val Lys Ile Phe Pro Tyr Glu Glu Tyr Ala 
        275                 280                 285             

Ser Trp Lys Thr Glu Lys Asp Ile Phe Ser Asp Ile Asn Leu Lys His 
    290                 295                 300                 

Glu Asn Ile Leu Gln Phe Leu Thr Ala Glu Glu Arg Lys Thr Glu Leu 
305                 310                 315                 320 

Gly Lys Gln Tyr Trp Leu Ile Thr Ala Phe His Ala Lys Gly Asn Leu 
                325                 330                 335     

Gln Glu Tyr Leu Thr Arg His Val Ile Ser Trp Glu Asp Leu Arg Lys 
            340                 345                 350         

Leu Gly Ser Ser Leu Ala Arg Gly Ile Ala His Leu His Ser Asp His 
        355                 360                 365             

Thr Pro Cys Gly Arg Pro Lys Met Pro Ile Val His Arg Asp Leu Lys 
    370                 375                 380                 

Ser Ser Asn Ile Leu Val Lys Asn Asp Leu Thr Cys Cys Leu Cys Asp 
385                 390                 395                 400 

Phe Gly Leu Ser Leu Arg Leu Asp Pro Thr Leu Ser Val Asp Asp Leu 
                405                 410                 415     



Ala Asn Ser Gly Gln Val Gly Thr Ala Arg Tyr Met Ala Pro Glu Val 
            420                 425                 430         

Leu Glu Ser Arg Met Asn Leu Glu Asn Val Glu Ser Phe Lys Gln Thr 
        435                 440                 445             

Asp Val Tyr Ser Met Ala Leu Val Leu Trp Glu Met Thr Ser Arg Cys 
    450                 455                 460                 

Asn Ala Val Gly Glu Val Lys Asp Tyr Glu Pro Pro Phe Gly Ser Lys 
465                 470                 475                 480 

Val Arg Glu His Pro Cys Val Glu Ser Met Lys Asp Asn Val Leu Arg 
                485                 490                 495     

Asp Arg Gly Arg Pro Glu Ile Pro Ser Phe Trp Leu Asn His Gln Gly 
            500                 505                 510         

Ile Gln Met Val Cys Glu Thr Leu Thr Glu Cys Trp Asp His Asp Pro 
        515                 520                 525             

Glu Ala Arg Leu Thr Ala Gln Cys Val Ala Glu Arg Phe Ser Glu Leu 
    530                 535                 540                 

Glu His Leu Asp Arg Leu Ser Gly Arg Ser Cys Ser Glu Glu Lys Ile 
545                 550                 555                 560 

Pro Glu Asp Gly Ser Leu Asn Thr Thr Lys 
                565                 570 

<210>  72
<211>  831
<212>  PRT
<213>  Homo sapiens

<400>  72

Gly Pro Glu Pro Gly Ala Leu Cys Glu Leu Ser Pro Val Ser Ala Ser 
1               5                   10                  15      



His Pro Val Gln Ala Leu Met Glu Ser Phe Thr Val Leu Ser Gly Cys 
            20                  25                  30          

Ala Ser Arg Gly Thr Thr Gly Leu Pro Gln Glu Val His Val Leu Asn 
        35                  40                  45              

Leu Arg Thr Ala Gly Gln Gly Pro Gly Gln Leu Gln Arg Glu Val Thr 
    50                  55                  60                  

Leu His Leu Asn Pro Ile Ser Ser Val His Ile His His Lys Ser Val 
65                  70                  75                  80  

Val Phe Leu Leu Asn Ser Pro His Pro Leu Val Trp His Leu Lys Thr 
                85                  90                  95      

Glu Arg Leu Ala Thr Gly Val Ser Arg Leu Phe Leu Val Ser Glu Gly 
            100                 105                 110         

Ser Val Val Gln Phe Ser Ser Ala Asn Phe Ser Leu Thr Ala Glu Thr 
        115                 120                 125             

Glu Glu Arg Asn Phe Pro His Gly Asn Glu His Leu Leu Asn Trp Ala 
    130                 135                 140                 

Arg Lys Glu Tyr Gly Ala Val Thr Ser Phe Thr Glu Leu Lys Ile Ala 
145                 150                 155                 160 

Arg Asn Ile Tyr Ile Lys Val Gly Glu Asp Gln Val Phe Pro Pro Lys 
                165                 170                 175     

Cys Asn Ile Gly Lys Asn Phe Leu Ser Leu Asn Tyr Leu Ala Glu Tyr 
            180                 185                 190         

Leu Gln Pro Lys Ala Ala Glu Gly Cys Val Met Ser Ser Gln Pro Gln 
        195                 200                 205             



Asn Glu Glu Val His Ile Ile Glu Leu Ile Thr Pro Asn Ser Asn Pro 
    210                 215                 220                 

Tyr Ser Ala Phe Gln Val Asp Ile Thr Ile Asp Ile Arg Pro Ser Gln 
225                 230                 235                 240 

Glu Asp Leu Glu Val Val Lys Asn Leu Ile Leu Ile Leu Lys Cys Lys 
                245                 250                 255     

Lys Ser Val Asn Trp Val Ile Lys Ser Phe Asp Val Lys Gly Ser Leu 
            260                 265                 270         

Lys Ile Ile Ala Pro Asn Ser Ile Gly Phe Gly Lys Glu Ser Glu Arg 
        275                 280                 285             

Ser Met Thr Met Thr Lys Ser Ile Arg Asp Asp Ile Pro Ser Thr Gln 
    290                 295                 300                 

Gly Asn Leu Val Lys Trp Ala Leu Asp Asn Gly Tyr Ser Pro Ile Thr 
305                 310                 315                 320 

Ser Tyr Thr Met Ala Pro Val Ala Asn Arg Phe His Leu Arg Leu Glu 
                325                 330                 335     

Asn Asn Ala Glu Glu Met Gly Asp Glu Glu Val His Thr Ile Pro Pro 
            340                 345                 350         

Glu Leu Arg Ile Leu Leu Asp Pro Gly Ala Leu Pro Ala Leu Gln Asn 
        355                 360                 365             

Pro Pro Ile Arg Gly Gly Glu Gly Gln Asn Gly Gly Leu Pro Phe Pro 
    370                 375                 380                 

Phe Pro Asp Ile Ser Arg Arg Val Trp Asn Glu Glu Gly Glu Asp Gly 
385                 390                 395                 400 

Leu Pro Arg Pro Lys Asp Pro Val Ile Pro Ser Ile Gln Leu Phe Pro 
                405                 410                 415     



Gly Leu Arg Glu Pro Glu Glu Val Gln Gly Ser Val Asp Ile Ala Leu 
            420                 425                 430         

Ser Val Lys Cys Asp Asn Glu Lys Met Ile Val Ala Val Glu Lys Asp 
        435                 440                 445             

Ser Phe Gln Ala Ser Gly Tyr Ser Gly Met Asp Val Thr Leu Leu Asp 
    450                 455                 460                 

Pro Thr Cys Lys Ala Lys Met Asn Gly Thr His Phe Val Leu Glu Ser 
465                 470                 475                 480 

Pro Leu Asn Gly Cys Gly Thr Arg Pro Arg Trp Ser Ala Leu Asp Gly 
                485                 490                 495     

Val Val Tyr Tyr Asn Ser Ile Val Ile Gln Val Pro Ala Leu Gly Asp 
            500                 505                 510         

Ser Ser Gly Trp Pro Asp Gly Tyr Glu Asp Leu Glu Ser Gly Asp Asn 
        515                 520                 525             

Gly Phe Pro Gly Asp Met Asp Glu Gly Asp Ala Ser Leu Phe Thr Arg 
    530                 535                 540                 

Pro Glu Ile Val Val Phe Asn Cys Ser Leu Gln Gln Val Arg Asn Pro 
545                 550                 555                 560 

Ser Ser Phe Gln Glu Gln Pro His Gly Asn Ile Thr Phe Asn Met Glu 
                565                 570                 575     

Leu Tyr Asn Thr Asp Leu Phe Leu Val Pro Ser Gln Gly Val Phe Ser 
            580                 585                 590         

Val Pro Glu Asn Gly His Val Tyr Val Glu Val Ser Val Thr Lys Ala 
        595                 600                 605             



Glu Gln Glu Leu Gly Phe Ala Ile Gln Thr Cys Phe Ile Ser Pro Tyr 
    610                 615                 620                 

Ser Asn Pro Asp Arg Met Ser His Tyr Thr Ile Ile Glu Asn Ile Cys 
625                 630                 635                 640 

Pro Lys Asp Glu Ser Val Lys Phe Tyr Ser Pro Lys Arg Val His Phe 
                645                 650                 655     

Pro Ile Pro Gln Ala Asp Met Asp Lys Lys Arg Phe Ser Phe Val Phe 
            660                 665                 670         

Lys Pro Val Phe Asn Thr Ser Leu Leu Phe Leu Gln Cys Glu Leu Thr 
        675                 680                 685             

Leu Cys Thr Lys Met Glu Lys His Pro Gln Lys Leu Pro Lys Cys Val 
    690                 695                 700                 

Pro Pro Asp Glu Ala Cys Thr Ser Leu Asp Ala Ser Ile Ile Trp Ala 
705                 710                 715                 720 

Met Met Gln Asn Lys Lys Thr Phe Thr Lys Pro Leu Ala Val Ile His 
                725                 730                 735     

His Glu Ala Glu Ser Lys Glu Lys Gly Pro Ser Met Lys Glu Pro Asn 
            740                 745                 750         

Pro Ile Ser Pro Pro Ile Phe His Gly Leu Asp Thr Leu Thr Val Met 
        755                 760                 765             

Gly Ile Ala Phe Ala Ala Phe Val Ile Gly Ala Leu Leu Thr Gly Ala 
    770                 775                 780                 

Leu Trp Tyr Ile Tyr Ser His Thr Gly Glu Thr Ala Gly Arg Gln Gln 
785                 790                 795                 800 

Val Pro Thr Ser Pro Pro Ala Ser Glu Asn Ser Ser Ala Ala His Ser 
                805                 810                 815     



Ile Gly Ser Thr Gln Ser Thr Pro Cys Ser Ser Ser Ser Thr Ala 
            820                 825                 830     

<210>  73
<211>  552
<212>  PRT
<213>  Homo sapiens

<400>  73

Leu Glu Ala Asp Lys Cys Lys Glu Arg Glu Glu Lys Ile Ile Leu Val 
1               5                   10                  15      

Ser Ser Ala Asn Glu Ile Asp Val Arg Pro Cys Pro Leu Asn Pro Asn 
            20                  25                  30          

Glu His Lys Gly Thr Ile Thr Trp Tyr Lys Asp Asp Ser Lys Thr Pro 
        35                  40                  45              

Val Ser Thr Glu Gln Ala Ser Arg Ile His Gln His Lys Glu Lys Leu 
    50                  55                  60                  

Trp Phe Val Pro Ala Lys Val Glu Asp Ser Gly His Tyr Tyr Cys Val 
65                  70                  75                  80  

Val Arg Asn Ser Ser Tyr Cys Leu Arg Ile Lys Ile Ser Ala Lys Phe 
                85                  90                  95      

Val Glu Asn Glu Pro Asn Leu Cys Tyr Asn Ala Gln Ala Ile Phe Lys 
            100                 105                 110         

Gln Lys Leu Pro Val Ala Gly Asp Gly Gly Leu Val Cys Pro Tyr Met 
        115                 120                 125             

Glu Phe Phe Lys Asn Glu Asn Asn Glu Leu Pro Lys Leu Gln Trp Tyr 
    130                 135                 140                 

Lys Asp Cys Lys Pro Leu Leu Leu Asp Asn Ile His Phe Ser Gly Val 



145                 150                 155                 160 

Lys Asp Arg Leu Ile Val Met Asn Val Ala Glu Lys His Arg Gly Asn 
                165                 170                 175     

Tyr Thr Cys His Ala Ser Tyr Thr Tyr Leu Gly Lys Gln Tyr Pro Ile 
            180                 185                 190         

Thr Arg Val Ile Glu Phe Ile Thr Leu Glu Glu Asn Lys Pro Thr Arg 
        195                 200                 205             

Pro Val Ile Val Ser Pro Ala Asn Glu Thr Met Glu Val Asp Leu Gly 
    210                 215                 220                 

Ser Gln Ile Gln Leu Ile Cys Asn Val Thr Gly Gln Leu Ser Asp Ile 
225                 230                 235                 240 

Ala Tyr Trp Lys Trp Asn Gly Ser Val Ile Asp Glu Asp Asp Pro Val 
                245                 250                 255     

Leu Gly Glu Asp Tyr Tyr Ser Val Glu Asn Pro Ala Asn Lys Arg Arg 
            260                 265                 270         

Ser Thr Leu Ile Thr Val Leu Asn Ile Ser Glu Ile Glu Ser Arg Phe 
        275                 280                 285             

Tyr Lys His Pro Phe Thr Cys Phe Ala Lys Asn Thr His Gly Ile Asp 
    290                 295                 300                 

Ala Ala Tyr Ile Gln Leu Ile Tyr Pro Val Thr Asn Phe Gln Lys His 
305                 310                 315                 320 

Met Ile Gly Ile Cys Val Thr Leu Thr Val Ile Ile Val Cys Ser Val 
                325                 330                 335     

Phe Ile Tyr Lys Ile Phe Lys Ile Asp Ile Val Leu Trp Tyr Arg Asp 
            340                 345                 350         



Ser Cys Tyr Asp Phe Leu Pro Ile Lys Ala Ser Asp Gly Lys Thr Tyr 
        355                 360                 365             

Asp Ala Tyr Ile Leu Tyr Pro Lys Thr Val Gly Glu Gly Ser Thr Ser 
    370                 375                 380                 

Asp Cys Asp Ile Phe Val Phe Lys Val Leu Pro Glu Val Leu Glu Lys 
385                 390                 395                 400 

Gln Cys Gly Tyr Lys Leu Phe Ile Tyr Gly Arg Asp Asp Tyr Val Gly 
                405                 410                 415     

Glu Asp Ile Val Glu Val Ile Asn Glu Asn Val Lys Lys Ser Arg Arg 
            420                 425                 430         

Leu Ile Ile Ile Leu Val Arg Glu Thr Ser Gly Phe Ser Trp Leu Gly 
        435                 440                 445             

Gly Ser Ser Glu Glu Gln Ile Ala Met Tyr Asn Ala Leu Val Gln Asp 
    450                 455                 460                 

Gly Ile Lys Val Val Leu Leu Glu Leu Glu Lys Ile Gln Asp Tyr Glu 
465                 470                 475                 480 

Lys Met Pro Glu Ser Ile Lys Phe Ile Lys Gln Lys His Gly Ala Ile 
                485                 490                 495     

Arg Trp Ser Gly Asp Phe Thr Gln Gly Pro Gln Ser Ala Lys Thr Arg 
            500                 505                 510         

Phe Trp Lys Asn Val Arg Tyr His Met Pro Val Gln Arg Arg Ser Pro 
        515                 520                 525             

Ser Ser Lys His Gln Leu Leu Ser Pro Ala Thr Lys Glu Lys Leu Gln 
    530                 535                 540                 

Arg Glu Ala His Val Pro Leu Gly 



545                 550         

<210>  74
<211>  550
<212>  PRT
<213>  Homo sapiens

<400>  74

Ser Glu Arg Cys Asp Asp Trp Gly Leu Asp Thr Met Arg Gln Ile Gln 
1               5                   10                  15      

Val Phe Glu Asp Glu Pro Ala Arg Ile Lys Cys Pro Leu Phe Glu His 
            20                  25                  30          

Phe Leu Lys Phe Asn Tyr Ser Thr Ala His Ser Ala Gly Leu Thr Leu 
        35                  40                  45              

Ile Trp Tyr Trp Thr Arg Gln Asp Arg Asp Leu Glu Glu Pro Ile Asn 
    50                  55                  60                  

Phe Arg Leu Pro Glu Asn Arg Ile Ser Lys Glu Lys Asp Val Leu Trp 
65                  70                  75                  80  

Phe Arg Pro Thr Leu Leu Asn Asp Thr Gly Asn Tyr Thr Cys Met Leu 
                85                  90                  95      

Arg Asn Thr Thr Tyr Cys Ser Lys Val Ala Phe Pro Leu Glu Val Val 
            100                 105                 110         

Gln Lys Asp Ser Cys Phe Asn Ser Pro Met Lys Leu Pro Val His Lys 
        115                 120                 125             

Leu Tyr Ile Glu Tyr Gly Ile Gln Arg Ile Thr Cys Pro Asn Val Asp 
    130                 135                 140                 

Gly Tyr Phe Pro Ser Ser Val Lys Pro Thr Ile Thr Trp Tyr Met Gly 
145                 150                 155                 160 



Cys Tyr Lys Ile Gln Asn Phe Asn Asn Val Ile Pro Glu Gly Met Asn 
                165                 170                 175     

Leu Ser Phe Leu Ile Ala Leu Ile Ser Asn Asn Gly Asn Tyr Thr Cys 
            180                 185                 190         

Val Val Thr Tyr Pro Glu Asn Gly Arg Thr Phe His Leu Thr Arg Thr 
        195                 200                 205             

Leu Thr Val Lys Val Val Gly Ser Pro Lys Asn Ala Val Pro Pro Val 
    210                 215                 220                 

Ile His Ser Pro Asn Asp His Val Val Tyr Glu Lys Glu Pro Gly Glu 
225                 230                 235                 240 

Glu Leu Leu Ile Pro Cys Thr Val Tyr Phe Ser Phe Leu Met Asp Ser 
                245                 250                 255     

Arg Asn Glu Val Trp Trp Thr Ile Asp Gly Lys Lys Pro Asp Asp Ile 
            260                 265                 270         

Thr Ile Asp Val Thr Ile Asn Glu Ser Ile Ser His Ser Arg Thr Glu 
        275                 280                 285             

Asp Glu Thr Arg Thr Gln Ile Leu Ser Ile Lys Lys Val Thr Ser Glu 
    290                 295                 300                 

Asp Leu Lys Arg Ser Tyr Val Cys His Ala Arg Ser Ala Lys Gly Glu 
305                 310                 315                 320 

Val Ala Lys Ala Ala Lys Val Lys Gln Lys Val Pro Ala Pro Arg Tyr 
                325                 330                 335     

Thr Val Glu Leu Ala Cys Gly Phe Gly Ala Thr Val Leu Leu Val Val 
            340                 345                 350         

Ile Leu Ile Val Val Tyr His Val Tyr Trp Leu Glu Met Val Leu Phe 
        355                 360                 365             



Tyr Arg Ala His Phe Gly Thr Asp Glu Thr Ile Leu Asp Gly Lys Glu 
    370                 375                 380                 

Tyr Asp Ile Tyr Val Ser Tyr Ala Arg Asn Ala Glu Glu Glu Glu Phe 
385                 390                 395                 400 

Val Leu Leu Thr Leu Arg Gly Val Leu Glu Asn Glu Phe Gly Tyr Lys 
                405                 410                 415     

Leu Cys Ile Phe Asp Arg Asp Ser Leu Pro Gly Gly Ile Val Thr Asp 
            420                 425                 430         

Glu Thr Leu Ser Phe Ile Gln Lys Ser Arg Arg Leu Leu Val Val Leu 
        435                 440                 445             

Ser Pro Asn Tyr Val Leu Gln Gly Thr Gln Ala Leu Leu Glu Leu Lys 
    450                 455                 460                 

Ala Gly Leu Glu Asn Met Ala Ser Arg Gly Asn Ile Asn Val Ile Leu 
465                 470                 475                 480 

Val Gln Tyr Lys Ala Val Lys Glu Thr Lys Val Lys Glu Leu Lys Arg 
                485                 490                 495     

Ala Lys Thr Val Leu Thr Val Ile Lys Trp Lys Gly Glu Lys Ser Lys 
            500                 505                 510         

Tyr Pro Gln Gly Arg Phe Trp Lys Gln Leu Gln Val Ala Met Pro Val 
        515                 520                 525             

Lys Lys Ser Pro Arg Arg Ser Ser Ser Asp Glu Gln Gly Leu Ser Tyr 
    530                 535                 540                 

Ser Ser Leu Lys Asn Val 
545                 550 



<210>  75
<211>  385
<212>  PRT
<213>  Homo sapiens

<400>  75

Phe Thr Leu Gln Pro Ala Ala His Thr Gly Ala Ala Arg Ser Cys Arg 
1               5                   10                  15      

Phe Arg Gly Arg His Tyr Lys Arg Glu Phe Arg Leu Glu Gly Glu Pro 
            20                  25                  30          

Val Ala Leu Arg Cys Pro Gln Val Pro Tyr Trp Leu Trp Ala Ser Val 
        35                  40                  45              

Ser Pro Arg Ile Asn Leu Thr Trp His Lys Asn Asp Ser Ala Arg Thr 
    50                  55                  60                  

Val Pro Gly Glu Glu Glu Thr Arg Met Trp Ala Gln Asp Gly Ala Leu 
65                  70                  75                  80  

Trp Leu Leu Pro Ala Leu Gln Glu Asp Ser Gly Thr Tyr Val Cys Thr 
                85                  90                  95      

Thr Arg Asn Ala Ser Tyr Cys Asp Lys Met Ser Ile Glu Leu Arg Val 
            100                 105                 110         

Phe Glu Asn Thr Asp Ala Phe Leu Pro Phe Ile Ser Tyr Pro Gln Ile 
        115                 120                 125             

Leu Thr Leu Ser Thr Ser Gly Val Leu Val Cys Pro Asp Leu Ser Glu 
    130                 135                 140                 

Phe Thr Arg Asp Lys Thr Asp Val Lys Ile Gln Trp Tyr Lys Asp Ser 
145                 150                 155                 160 

Leu Leu Leu Asp Lys Asp Asn Glu Lys Phe Leu Ser Val Arg Gly Thr 
                165                 170                 175     



Thr His Leu Leu Val His Asp Val Ala Leu Glu Asp Ala Gly Tyr Tyr 
            180                 185                 190         

Arg Cys Val Leu Thr Phe Ala His Glu Gly Gln Gln Tyr Asn Ile Thr 
        195                 200                 205             

Arg Ser Ile Glu Leu Arg Ile Lys Lys Lys Lys Glu Glu Thr Ile Pro 
    210                 215                 220                 

Val Ile Ile Ser Pro Leu Lys Thr Ile Ser Ala Ser Leu Gly Ser Arg 
225                 230                 235                 240 

Leu Thr Ile Pro Cys Lys Val Phe Leu Gly Thr Gly Thr Pro Leu Thr 
                245                 250                 255     

Thr Met Leu Trp Trp Thr Ala Asn Asp Thr His Ile Glu Ser Ala Tyr 
            260                 265                 270         

Pro Gly Gly Arg Val Thr Glu Gly Pro Arg Gln Glu Tyr Ser Glu Asn 
        275                 280                 285             

Asn Glu Asn Tyr Ile Glu Val Pro Leu Ile Phe Asp Pro Val Thr Arg 
    290                 295                 300                 

Glu Asp Leu His Met Asp Phe Lys Cys Val Val His Asn Thr Leu Ser 
305                 310                 315                 320 

Phe Gln Thr Leu Arg Thr Thr Val Lys Glu Ala Ser Ser Thr Phe Ser 
                325                 330                 335     

Trp Gly Ile Val Leu Ala Pro Leu Ser Leu Ala Phe Leu Val Leu Gly 
            340                 345                 350         

Gly Ile Trp Met His Arg Arg Cys Lys His Arg Thr Gly Lys Ala Asp 
        355                 360                 365             

Gly Leu Thr Val Leu Trp Pro His His Gln Asp Phe Gln Ser Tyr Pro 



    370                 375                 380                 

Lys 
385 

<210>  76
<211>  152
<212>  PRT
<213>  Homo sapiens

<400>  76

Arg Pro Ser Gly Arg Lys Ser Ser Lys Met Gln Ala Phe Arg Ile Trp 
1               5                   10                  15      

Asp Val Asn Gln Lys Thr Phe Tyr Leu Arg Asn Asn Gln Leu Val Ala 
            20                  25                  30          

Gly Tyr Leu Gln Gly Pro Asn Val Asn Leu Glu Glu Lys Ile Asp Val 
        35                  40                  45              

Val Pro Ile Glu Pro His Ala Leu Phe Leu Gly Ile His Gly Gly Lys 
    50                  55                  60                  

Met Cys Leu Ser Cys Val Lys Ser Gly Asp Glu Thr Arg Leu Gln Leu 
65                  70                  75                  80  

Glu Ala Val Asn Ile Thr Asp Leu Ser Glu Asn Arg Lys Gln Asp Lys 
                85                  90                  95      

Arg Phe Ala Phe Ile Arg Ser Asp Ser Gly Pro Thr Thr Ser Phe Glu 
            100                 105                 110         

Ser Ala Ala Cys Pro Gly Trp Phe Leu Cys Thr Ala Met Glu Ala Asp 
        115                 120                 125             

Gln Pro Val Ser Leu Thr Asn Met Pro Asp Glu Gly Val Met Val Thr 
    130                 135                 140                 



Lys Phe Tyr Phe Gln Glu Asp Glu 
145                 150         

<210>  77
<211>  93
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  77

Leu Gln Cys Phe Cys His Leu Cys Thr Lys Asp Asn Phe Thr Cys Val 
1               5                   10                  15      

Thr Asp Gly Leu Cys Phe Val Ser Val Thr Glu Thr Thr Asp Lys Val 
            20                  25                  30          

Ile His Asn Ser Met Cys Ile Ala Glu Ile Asp Leu Ile Pro Arg Asp 
        35                  40                  45              

Arg Pro Phe Val Cys Ala Pro Ser Ser Lys Thr Gly Ser Val Thr Thr 
    50                  55                  60                  

Thr Tyr Cys Cys Asn Gln Asp His Cys Asn Lys Ile Glu Leu Pro Thr 
65                  70                  75                  80  

Thr Val Lys Ser Ser Pro Gly Leu Gly Pro Val Glu Leu 
                85                  90              

<210>  78
<211>  136
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  78

Ile Pro Pro His Val Gln Lys Ser Val Asn Asn Asp Met Ile Val Thr 
1               5                   10                  15      



Asp Asn Asn Gly Ala Val Lys Phe Pro Gln Leu Cys Lys Phe Cys Asp 
            20                  25                  30          

Val Arg Phe Ser Thr Cys Asp Asn Gln Lys Ser Cys Met Ser Asn Cys 
        35                  40                  45              

Ser Ile Thr Ser Ile Cys Glu Lys Pro Gln Glu Val Cys Val Ala Val 
    50                  55                  60                  

Trp Arg Lys Asn Asp Glu Asn Ile Thr Leu Glu Thr Val Cys His Asp 
65                  70                  75                  80  

Pro Lys Leu Pro Tyr His Asp Phe Ile Leu Glu Asp Ala Ala Ser Pro 
                85                  90                  95      

Lys Cys Ile Met Lys Glu Lys Lys Lys Pro Gly Glu Thr Phe Phe Met 
            100                 105                 110         

Cys Ser Cys Ser Ser Asp Glu Cys Asn Asp Asn Ile Ile Phe Ser Glu 
        115                 120                 125             

Glu Tyr Asn Thr Ser Asn Pro Asp 
    130                 135     

<210>  79
<211>  767
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  79

Gly Pro Glu Pro Gly Ala Leu Cys Glu Leu Ser Pro Val Ser Ala Ser 
1               5                   10                  15      

His Pro Val Gln Ala Leu Met Glu Ser Phe Thr Val Leu Ser Gly Cys 
            20                  25                  30          



Ala Ser Arg Gly Thr Thr Gly Leu Pro Gln Glu Val His Val Leu Asn 
        35                  40                  45              

Leu Arg Thr Ala Gly Gln Gly Pro Gly Gln Leu Gln Arg Glu Val Thr 
    50                  55                  60                  

Leu His Leu Asn Pro Ile Ser Ser Val His Ile His His Lys Ser Val 
65                  70                  75                  80  

Val Phe Leu Leu Asn Ser Pro His Pro Leu Val Trp His Leu Lys Thr 
                85                  90                  95      

Glu Arg Leu Ala Thr Gly Val Ser Arg Leu Phe Leu Val Ser Glu Gly 
            100                 105                 110         

Ser Val Val Gln Phe Ser Ser Ala Asn Phe Ser Leu Thr Ala Glu Thr 
        115                 120                 125             

Glu Glu Arg Asn Phe Pro His Gly Asn Glu His Leu Leu Asn Trp Ala 
    130                 135                 140                 

Arg Lys Glu Tyr Gly Ala Val Thr Ser Phe Thr Glu Leu Lys Ile Ala 
145                 150                 155                 160 

Arg Asn Ile Tyr Ile Lys Val Gly Glu Asp Gln Val Phe Pro Pro Lys 
                165                 170                 175     

Cys Asn Ile Gly Lys Asn Phe Leu Ser Leu Asn Tyr Leu Ala Glu Tyr 
            180                 185                 190         

Leu Gln Pro Lys Ala Ala Glu Gly Cys Val Met Ser Ser Gln Pro Gln 
        195                 200                 205             

Asn Glu Glu Val His Ile Ile Glu Leu Ile Thr Pro Asn Ser Asn Pro 
    210                 215                 220                 



Tyr Ser Ala Phe Gln Val Asp Ile Thr Ile Asp Ile Arg Pro Ser Gln 
225                 230                 235                 240 

Glu Asp Leu Glu Val Val Lys Asn Leu Ile Leu Ile Leu Lys Cys Lys 
                245                 250                 255     

Lys Ser Val Asn Trp Val Ile Lys Ser Phe Asp Val Lys Gly Ser Leu 
            260                 265                 270         

Lys Ile Ile Ala Pro Asn Ser Ile Gly Phe Gly Lys Glu Ser Glu Arg 
        275                 280                 285             

Ser Met Thr Met Thr Lys Ser Ile Arg Asp Asp Ile Pro Ser Thr Gln 
    290                 295                 300                 

Gly Asn Leu Val Lys Trp Ala Leu Asp Asn Gly Tyr Ser Pro Ile Thr 
305                 310                 315                 320 

Ser Tyr Thr Met Ala Pro Val Ala Asn Arg Phe His Leu Arg Leu Glu 
                325                 330                 335     

Asn Asn Ala Glu Glu Met Gly Asp Glu Glu Val His Thr Ile Pro Pro 
            340                 345                 350         

Glu Leu Arg Ile Leu Leu Asp Pro Gly Ala Leu Pro Ala Leu Gln Asn 
        355                 360                 365             

Pro Pro Ile Arg Gly Gly Glu Gly Gln Asn Gly Gly Leu Pro Phe Pro 
    370                 375                 380                 

Phe Pro Asp Ile Ser Arg Arg Val Trp Asn Glu Glu Gly Glu Asp Gly 
385                 390                 395                 400 

Leu Pro Arg Pro Lys Asp Pro Val Ile Pro Ser Ile Gln Leu Phe Pro 
                405                 410                 415     

Gly Leu Arg Glu Pro Glu Glu Val Gln Gly Ser Val Asp Ile Ala Leu 
            420                 425                 430         



Ser Val Lys Cys Asp Asn Glu Lys Met Ile Val Ala Val Glu Lys Asp 
        435                 440                 445             

Ser Phe Gln Ala Ser Gly Tyr Ser Gly Met Asp Val Thr Leu Leu Asp 
    450                 455                 460                 

Pro Thr Cys Lys Ala Lys Met Asn Gly Thr His Phe Val Leu Glu Ser 
465                 470                 475                 480 

Pro Leu Asn Gly Cys Gly Thr Arg Pro Arg Trp Ser Ala Leu Asp Gly 
                485                 490                 495     

Val Val Tyr Tyr Asn Ser Ile Val Ile Gln Val Pro Ala Leu Gly Asp 
            500                 505                 510         

Ser Ser Gly Trp Pro Asp Gly Tyr Glu Asp Leu Glu Ser Gly Asp Asn 
        515                 520                 525             

Gly Phe Pro Gly Asp Met Asp Glu Gly Asp Ala Ser Leu Phe Thr Arg 
    530                 535                 540                 

Pro Glu Ile Val Val Phe Asn Cys Ser Leu Gln Gln Val Arg Asn Pro 
545                 550                 555                 560 

Ser Ser Phe Gln Glu Gln Pro His Gly Asn Ile Thr Phe Asn Met Glu 
                565                 570                 575     

Leu Tyr Asn Thr Asp Leu Phe Leu Val Pro Ser Gln Gly Val Phe Ser 
            580                 585                 590         

Val Pro Glu Asn Gly His Val Tyr Val Glu Val Ser Val Thr Lys Ala 
        595                 600                 605             

Glu Gln Glu Leu Gly Phe Ala Ile Gln Thr Cys Phe Ile Ser Pro Tyr 
    610                 615                 620                 



Ser Asn Pro Asp Arg Met Ser His Tyr Thr Ile Ile Glu Asn Ile Cys 
625                 630                 635                 640 

Pro Lys Asp Glu Ser Val Lys Phe Tyr Ser Pro Lys Arg Val His Phe 
                645                 650                 655     

Pro Ile Pro Gln Ala Asp Met Asp Lys Lys Arg Phe Ser Phe Val Phe 
            660                 665                 670         

Lys Pro Val Phe Asn Thr Ser Leu Leu Phe Leu Gln Cys Glu Leu Thr 
        675                 680                 685             

Leu Cys Thr Lys Met Glu Lys His Pro Gln Lys Leu Pro Lys Cys Val 
    690                 695                 700                 

Pro Pro Asp Glu Ala Cys Thr Ser Leu Asp Ala Ser Ile Ile Trp Ala 
705                 710                 715                 720 

Met Met Gln Asn Lys Lys Thr Phe Thr Lys Pro Leu Ala Val Ile His 
                725                 730                 735     

His Glu Ala Glu Ser Lys Glu Lys Gly Pro Ser Met Lys Glu Pro Asn 
            740                 745                 750         

Pro Ile Ser Pro Pro Ile Phe His Gly Leu Asp Thr Leu Thr Val 
        755                 760                 765         

<210>  80
<211>  330
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  80

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 
1               5                   10                  15      



Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 
            20                  25                  30          

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 
        35                  40                  45              

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
    50                  55                  60                  

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr 
65                  70                  75                  80  

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 
                85                  90                  95      

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 
            100                 105                 110         

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 
        115                 120                 125             

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys 
    130                 135                 140                 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 
145                 150                 155                 160 

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
                165                 170                 175     

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
            180                 185                 190         

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 
        195                 200                 205             

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 
    210                 215                 220                 



Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu 
225                 230                 235                 240 

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 
                245                 250                 255     

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn 
            260                 265                 270         

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 
        275                 280                 285             

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn 
    290                 295                 300                 

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 
305                 310                 315                 320 

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 
                325                 330 

<210>  81
<211>  330
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  81

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 
1               5                   10                  15      

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 
            20                  25                  30          

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 
        35                  40                  45              



Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
    50                  55                  60                  

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr 
65                  70                  75                  80  

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 
                85                  90                  95      

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 
            100                 105                 110         

Pro Ala Pro Glu Phe Glu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 
        115                 120                 125             

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys 
    130                 135                 140                 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 
145                 150                 155                 160 

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
                165                 170                 175     

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
            180                 185                 190         

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 
        195                 200                 205             

Lys Ala Leu Pro Ala Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 
    210                 215                 220                 

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu 
225                 230                 235                 240 



Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 
                245                 250                 255     

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn 
            260                 265                 270         

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 
        275                 280                 285             

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn 
    290                 295                 300                 

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 
305                 310                 315                 320 

Gln Lys Ser Leu Ser Leu Ser Pro Gly Ala 
                325                 330 

<210>  82
<211>  107
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  82

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu 
1               5                   10                  15      

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe 
            20                  25                  30          

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln 
        35                  40                  45              

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser 
    50                  55                  60                  



Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu 
65                  70                  75                  80  

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser 
                85                  90                  95      

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
            100                 105         

<210>  83
<211>  330
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  83

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 
1               5                   10                  15      

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 
            20                  25                  30          

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 
        35                  40                  45              

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
    50                  55                  60                  

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr 
65                  70                  75                  80  

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 
                85                  90                  95      

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 
            100                 105                 110         



Pro Ala Pro Glu Phe Glu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 
        115                 120                 125             

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys 
    130                 135                 140                 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 
145                 150                 155                 160 

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
                165                 170                 175     

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
            180                 185                 190         

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 
        195                 200                 205             

Lys Ala Leu Pro Ala Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 
    210                 215                 220                 

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu 
225                 230                 235                 240 

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 
                245                 250                 255     

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn 
            260                 265                 270         

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 
        275                 280                 285             

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn 
    290                 295                 300                 

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 
305                 310                 315                 320 



Gln Lys Ser Leu Ser Leu Ser Pro Gly Ala 
                325                 330 

<210>  84
<211>  119
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  84

Glu Glu Glu Leu Gln Ile Ile Gln Pro Asp Lys Ser Val Leu Val Ala 
1               5                   10                  15      

Ala Gly Glu Thr Ala Thr Leu Arg Cys Thr Ile Thr Ser Leu Phe Pro 
            20                  25                  30          

Val Gly Pro Ile Gln Trp Phe Arg Gly Ala Gly Pro Gly Arg Val Leu 
        35                  40                  45              

Ile Tyr Asn Gln Arg Gln Gly Pro Phe Pro Arg Val Thr Thr Val Ser 
    50                  55                  60                  

Asp Thr Thr Lys Arg Asn Asn Met Asp Phe Ser Ile Arg Ile Gly Asn 
65                  70                  75                  80  

Ile Thr Pro Ala Asp Ala Gly Thr Tyr Tyr Cys Ile Lys Phe Arg Lys 
                85                  90                  95      

Gly Ser Pro Asp Asp Val Glu Phe Lys Ser Gly Ala Gly Thr Glu Leu 
            100                 105                 110         

Ser Val Arg Ala Lys Pro Ser 
        115                 

<210>  85
<211>  107



<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  85

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 
            100                 105         

<210>  86
<211>  118
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  86

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 
        115             

<210>  87
<211>  330
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  87

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 
1               5                   10                  15      

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 
            20                  25                  30          

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 
        35                  40                  45              



Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
    50                  55                  60                  

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr 
65                  70                  75                  80  

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 
                85                  90                  95      

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 
            100                 105                 110         

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 
        115                 120                 125             

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys 
    130                 135                 140                 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 
145                 150                 155                 160 

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
                165                 170                 175     

Glu Gln Tyr Ala Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
            180                 185                 190         

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 
        195                 200                 205             

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 
    210                 215                 220                 

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu 
225                 230                 235                 240 

Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 
                245                 250                 255     



Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn 
            260                 265                 270         

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 
        275                 280                 285             

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn 
    290                 295                 300                 

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 
305                 310                 315                 320 

Gln Lys Ser Leu Ser Leu Ser Pro Gly Ala 
                325                 330 

<210>  88
<211>  330
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  88

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 
1               5                   10                  15      

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 
            20                  25                  30          

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 
        35                  40                  45              

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
    50                  55                  60                  

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr 
65                  70                  75                  80  



Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 
                85                  90                  95      

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 
            100                 105                 110         

Pro Ala Pro Glu Phe Glu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 
        115                 120                 125             

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys 
    130                 135                 140                 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 
145                 150                 155                 160 

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
                165                 170                 175     

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
            180                 185                 190         

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 
        195                 200                 205             

Lys Ala Leu Pro Ala Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 
    210                 215                 220                 

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Cys Arg Asp Glu 
225                 230                 235                 240 

Leu Thr Lys Asn Gln Val Ser Leu Trp Cys Leu Val Lys Gly Phe Tyr 
                245                 250                 255     

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn 
            260                 265                 270         



Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 
        275                 280                 285             

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn 
    290                 295                 300                 

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 
305                 310                 315                 320 

Gln Lys Ser Leu Ser Leu Ser Pro Gly Ala 
                325                 330 

<210>  89
<211>  330
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  89

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 
1               5                   10                  15      

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 
            20                  25                  30          

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 
        35                  40                  45              

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
    50                  55                  60                  

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr 
65                  70                  75                  80  

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 
                85                  90                  95      



Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 
            100                 105                 110         

Pro Ala Pro Glu Phe Glu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 
        115                 120                 125             

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys 
    130                 135                 140                 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 
145                 150                 155                 160 

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
                165                 170                 175     

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
            180                 185                 190         

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 
        195                 200                 205             

Lys Ala Leu Pro Ala Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 
    210                 215                 220                 

Gln Pro Arg Glu Pro Gln Val Cys Thr Leu Pro Pro Ser Arg Asp Glu 
225                 230                 235                 240 

Leu Thr Lys Asn Gln Val Ser Leu Ser Cys Ala Val Lys Gly Phe Tyr 
                245                 250                 255     

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn 
            260                 265                 270         

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 
        275                 280                 285             

Leu Val Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn 
    290                 295                 300                 



Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 
305                 310                 315                 320 

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 
                325                 330 

<210>  90
<211>  213
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  90

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 Lys Ala Ser Gln Asn Val Gly Ala 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 Val Ser Asp Arg Tyr 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 Ile Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Asn Tyr Pro Thr 
                85                  90                  95      

Phe Gly Gln Gly Thr Lys Leu 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>  91
<211>  587
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  91

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 Val Phe Thr Asp Tyr 
            20                  25                  30          

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Ser Leu Glu Trp Met 
        35                  40                  45              

Gly Asp Ile Asn Pro Asn Asn Ala Glu Thr Leu Tyr Asn His Lys Phe 
    50                  55                  60                  



Lys Gly Arg Val Thr Val Thr Val Asp Lys Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Val Lys Trp Gly Asp Gly Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu 
            100                 105                 110         

Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu 
        115                 120                 125             

Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys 
    130                 135                 140                 

Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser 
145                 150                 155                 160 

Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser 
                165                 170                 175     

Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser 
            180                 185                 190         

Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn 
        195                 200                 205             

Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His 
    210                 215                 220                 

Thr Cys Pro Pro Cys Pro Ala Pro Glu Phe Glu Gly Gly Pro Ser Val 
225                 230                 235                 240 

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr 
                245                 250                 255     



Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu 
            260                 265                 270         

Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys 
        275                 280                 285             

Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser 
    290                 295                 300                 

Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys 
305                 310                 315                 320 

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Ser Ile Glu Lys Thr Ile 
                325                 330                 335     

Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro 
            340                 345                 350         

Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu 
        355                 360                 365             

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn 
    370                 375                 380                 

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser 
385                 390                 395                 400 

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg 
                405                 410                 415     

Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu 
            420                 425                 430         

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Ala Gly 
        435                 440                 445             

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly 
    450                 455                 460                 



Gly Gly Ser Gly Glu Glu Glu Leu Gln Ile Ile Gln Pro Asp Lys Ser 
465                 470                 475                 480 

Val Leu Val Ala Ala Gly Glu Thr Ala Thr Leu Arg Cys Thr Ile Thr 
                485                 490                 495     

Ser Leu Phe Pro Val Gly Pro Ile Gln Trp Phe Arg Gly Ala Gly Pro 
            500                 505                 510         

Gly Arg Val Leu Ile Tyr Asn Gln Arg Gln Gly Pro Phe Pro Arg Val 
        515                 520                 525             

Thr Thr Val Ser Asp Thr Thr Lys Arg Asn Asn Met Asp Phe Ser Ile 
    530                 535                 540                 

Arg Ile Gly Asn Ile Thr Pro Ala Asp Ala Gly Thr Tyr Tyr Cys Ile 
545                 550                 555                 560 

Lys Phe Arg Lys Gly Ser Pro Asp Asp Val Glu Phe Lys Ser Gly Ala 
                565                 570                 575     

Gly Thr Glu Leu Ser Val Arg Ala Lys Pro Ser 
            580                 585         

<210>  92
<211>  214
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  92

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>  93
<211>  588
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  93

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 Asp Lys Thr 
    210                 215                 220                 

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser 
225                 230                 235                 240 

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg 
                245                 250                 255     

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro 
            260                 265                 270         

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala 
        275                 280                 285             

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val 
    290                 295                 300                 

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr 
305                 310                 315                 320 

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr 
                325                 330                 335     

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu 
            340                 345                 350         

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys 
        355                 360                 365             



Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser 
    370                 375                 380                 

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp 
385                 390                 395                 400 

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser 
                405                 410                 415     

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala 
            420                 425                 430         

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Ala 
        435                 440                 445             

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
    450                 455                 460                 

Gly Gly Gly Ser Gly Glu Glu Glu Leu Gln Ile Ile Gln Pro Asp Lys 
465                 470                 475                 480 

Ser Val Leu Val Ala Ala Gly Glu Thr Ala Thr Leu Arg Cys Thr Ile 
                485                 490                 495     

Thr Ser Leu Phe Pro Val Gly Pro Ile Gln Trp Phe Arg Gly Ala Gly 
            500                 505                 510         

Pro Gly Arg Val Leu Ile Tyr Asn Gln Arg Gln Gly Pro Phe Pro Arg 
        515                 520                 525             

Val Thr Thr Val Ser Asp Thr Thr Lys Arg Asn Asn Met Asp Phe Ser 
    530                 535                 540                 

Ile Arg Ile Gly Asn Ile Thr Pro Ala Asp Ala Gly Thr Tyr Tyr Cys 
545                 550                 555                 560 



Ile Lys Phe Arg Lys Gly Ser Pro Asp Asp Val Glu Phe Lys Ser Gly 
                565                 570                 575     

Ala Gly Thr Glu Leu Ser Val Arg Ala Lys Pro Ser 
            580                 585             

<210>  94
<211>  587
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  94

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 Val Phe Thr Asp Tyr 
            20                  25                  30          

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Ser Leu Glu Trp Met 
        35                  40                  45              

Gly Asp Ile Asn Pro Asn Asn Ala Glu Thr Leu Tyr Asn His Lys Phe 
    50                  55                  60                  

Lys Gly Arg Val Thr Val Thr Val Asp Lys Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Val Lys Trp Gly Asp Gly Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu 
            100                 105                 110         

Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu 
        115                 120                 125             



Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys 
    130                 135                 140                 

Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser 
145                 150                 155                 160 

Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser 
                165                 170                 175     

Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser 
            180                 185                 190         

Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn 
        195                 200                 205             

Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His 
    210                 215                 220                 

Thr Cys Pro Pro Cys Pro Ala Pro Glu Phe Glu Gly Gly Pro Ser Val 
225                 230                 235                 240 

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr 
                245                 250                 255     

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu 
            260                 265                 270         

Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys 
        275                 280                 285             

Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser 
    290                 295                 300                 

Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys 
305                 310                 315                 320 

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Ser Ile Glu Lys Thr Ile 
                325                 330                 335     



Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro 
            340                 345                 350         

Pro Cys Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Trp Cys Leu 
        355                 360                 365             

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn 
    370                 375                 380                 

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser 
385                 390                 395                 400 

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg 
                405                 410                 415     

Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu 
            420                 425                 430         

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Ala Gly 
        435                 440                 445             

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly 
    450                 455                 460                 

Gly Gly Ser Gly Glu Glu Glu Leu Gln Ile Ile Gln Pro Asp Lys Ser 
465                 470                 475                 480 

Val Leu Val Ala Ala Gly Glu Thr Ala Thr Leu Arg Cys Thr Ile Thr 
                485                 490                 495     

Ser Leu Phe Pro Val Gly Pro Ile Gln Trp Phe Arg Gly Ala Gly Pro 
            500                 505                 510         

Gly Arg Val Leu Ile Tyr Asn Gln Arg Gln Gly Pro Phe Pro Arg Val 
        515                 520                 525             



Thr Thr Val Ser Asp Thr Thr Lys Arg Asn Asn Met Asp Phe Ser Ile 
    530                 535                 540                 

Arg Ile Gly Asn Ile Thr Pro Ala Asp Ala Gly Thr Tyr Tyr Cys Ile 
545                 550                 555                 560 

Lys Phe Arg Lys Gly Ser Pro Asp Asp Val Glu Phe Lys Ser Gly Ala 
                565                 570                 575     

Gly Thr Glu Leu Ser Val Arg Ala Lys Pro Ser 
            580                 585         

<210>  95
<211>  447
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  95

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 Val Phe Thr Asp Tyr 
            20                  25                  30          

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Ser Leu Glu Trp Met 
        35                  40                  45              

Gly Asp Ile Asn Pro Asn Asn Ala Glu Thr Leu Tyr Asn His Lys Phe 
    50                  55                  60                  

Lys Gly Arg Val Thr Val Thr Val Asp Lys Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      



Val Lys Trp Gly Asp Gly Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu 
            100                 105                 110         

Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu 
        115                 120                 125             

Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys 
    130                 135                 140                 

Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser 
145                 150                 155                 160 

Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser 
                165                 170                 175     

Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser 
            180                 185                 190         

Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn 
        195                 200                 205             

Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His 
    210                 215                 220                 

Thr Cys Pro Pro Cys Pro Ala Pro Glu Phe Glu Gly Gly Pro Ser Val 
225                 230                 235                 240 

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr 
                245                 250                 255     

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu 
            260                 265                 270         

Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys 
        275                 280                 285             

Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser 
    290                 295                 300                 



Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys 
305                 310                 315                 320 

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Ser Ile Glu Lys Thr Ile 
                325                 330                 335     

Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Cys Thr Leu Pro 
            340                 345                 350         

Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Ser Cys Ala 
        355                 360                 365             

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn 
    370                 375                 380                 

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser 
385                 390                 395                 400 

Asp Gly Ser Phe Phe Leu Val Ser Lys Leu Thr Val Asp Lys Ser Arg 
                405                 410                 415     

Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu 
            420                 425                 430         

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 
        435                 440                 445         

<210>  96
<211>  588
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  96

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 Asp Lys Thr 
    210                 215                 220                 

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Phe Glu Gly Gly Pro Ser 
225                 230                 235                 240 

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg 
                245                 250                 255     

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro 
            260                 265                 270         

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala 
        275                 280                 285             

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val 
    290                 295                 300                 

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr 
305                 310                 315                 320 

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Ser Ile Glu Lys Thr 
                325                 330                 335     

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu 
            340                 345                 350         

Pro Pro Cys Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Trp Cys 
        355                 360                 365             

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser 
    370                 375                 380                 

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp 
385                 390                 395                 400 

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser 
                405                 410                 415     



Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala 
            420                 425                 430         

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Ala 
        435                 440                 445             

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
    450                 455                 460                 

Gly Gly Gly Ser Gly Glu Glu Glu Leu Gln Ile Ile Gln Pro Asp Lys 
465                 470                 475                 480 

Ser Val Leu Val Ala Ala Gly Glu Thr Ala Thr Leu Arg Cys Thr Ile 
                485                 490                 495     

Thr Ser Leu Phe Pro Val Gly Pro Ile Gln Trp Phe Arg Gly Ala Gly 
            500                 505                 510         

Pro Gly Arg Val Leu Ile Tyr Asn Gln Arg Gln Gly Pro Phe Pro Arg 
        515                 520                 525             

Val Thr Thr Val Ser Asp Thr Thr Lys Arg Asn Asn Met Asp Phe Ser 
    530                 535                 540                 

Ile Arg Ile Gly Asn Ile Thr Pro Ala Asp Ala Gly Thr Tyr Tyr Cys 
545                 550                 555                 560 

Ile Lys Phe Arg Lys Gly Ser Pro Asp Asp Val Glu Phe Lys Ser Gly 
                565                 570                 575     

Ala Gly Thr Glu Leu Ser Val Arg Ala Lys Pro Ser 
            580                 585             

<210>  97
<211>  448
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  97

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 Asp Lys Thr 
    210                 215                 220                 

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Phe Glu Gly Gly Pro Ser 
225                 230                 235                 240 

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg 
                245                 250                 255     

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro 
            260                 265                 270         

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala 
        275                 280                 285             

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val 
    290                 295                 300                 

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr 
305                 310                 315                 320 

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Ser Ile Glu Lys Thr 
                325                 330                 335     

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Cys Thr Leu 
            340                 345                 350         

Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Ser Cys 
        355                 360                 365             

Ala Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser 
    370                 375                 380                 



Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp 
385                 390                 395                 400 

Ser Asp Gly Ser Phe Phe Leu Val Ser Lys Leu Thr Val Asp Lys Ser 
                405                 410                 415     

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala 
            420                 425                 430         

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 
        435                 440                 445             

<210>  98
<211>  119
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  98

Glu Glu Glu Leu Gln Val Ile Gln Pro Asp Lys Ser Val Leu Val Ala 
1               5                   10                  15      

Ala Gly Glu Thr Ala Thr Leu Arg Cys Thr Val Thr Ser Leu Ile Pro 
            20                  25                  30          

Val Gly Pro Ile Gln Trp Phe Arg Gly Ala Gly Pro Gly Arg Glu Leu 
        35                  40                  45              

Ile Tyr Asn Gln Lys Glu Gly His Phe Pro Arg Val Thr Thr Val Ser 
    50                  55                  60                  

Asp Ser Thr Lys Arg Asn Asn Met Asp Phe Ser Ile Arg Ile Gly Asn 
65                  70                  75                  80  

Ile Thr Pro Ala Asp Ala Gly Thr Tyr Tyr Cys Val Lys Phe Arg Lys 
                85                  90                  95      



Gly Ser Pro Asp Asp Val Glu Phe Lys Ser Gly Ala Gly Thr Glu Leu 
            100                 105                 110         

Ser Val Arg Ala Lys Pro Ser 
        115                 

<210>  99
<211>  150
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  99

Leu Gln Pro Gly Ala Glu Val Pro Val Val Trp Ala Gln Glu Gly Ala 
1               5                   10                  15      

Pro Ala Gln Leu Pro Cys Ser Pro Thr Ile Pro Leu Gln Asp Leu Ser 
            20                  25                  30          

Leu Leu Arg Arg Ala Gly Val Thr Trp Gln His Gln Pro Asp Ser Gly 
        35                  40                  45              

Pro Pro Ala Ala Ala Pro Gly His Pro Leu Ala Pro Gly Pro His Pro 
    50                  55                  60                  

Ala Ala Pro Ser Ser Trp Gly Pro Arg Pro Arg Arg Tyr Thr Val Leu 
65                  70                  75                  80  

Ser Val Gly Pro Gly Gly Leu Arg Ser Gly Arg Leu Pro Leu Gln Pro 
                85                  90                  95      

Arg Val Gln Leu Asp Glu Arg Gly Arg Gln Arg Gly Asp Phe Ser Leu 
            100                 105                 110         

Trp Leu Arg Pro Ala Arg Arg Ala Asp Ala Gly Glu Tyr Arg Ala Ala 
        115                 120                 125             



Val His Leu Arg Asp Arg Ala Leu Ser Cys Arg Leu Arg Leu Arg Leu 
    130                 135                 140                 

Gly Gln Ala Ser Met Thr 
145                 150 

<210>  100
<211>  260
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  100

Leu Gln Pro Gly Ala Glu Val Pro Val Val Trp Ala Gln Glu Gly Ala 
1               5                   10                  15      

Pro Ala Gln Leu Pro Cys Ser Pro Thr Ile Pro Leu Gln Asp Leu Ser 
            20                  25                  30          

Leu Leu Arg Arg Ala Gly Val Thr Trp Gln His Gln Pro Asp Ser Gly 
        35                  40                  45              

Pro Pro Ala Ala Ala Pro Gly His Pro Leu Ala Pro Gly Pro His Pro 
    50                  55                  60                  

Ala Ala Pro Ser Ser Trp Gly Pro Arg Pro Arg Arg Tyr Thr Val Leu 
65                  70                  75                  80  

Ser Val Gly Pro Gly Gly Leu Arg Ser Gly Arg Leu Pro Leu Gln Pro 
                85                  90                  95      

Arg Val Gln Leu Asp Glu Arg Gly Arg Gln Arg Gly Asp Phe Ser Leu 
            100                 105                 110         

Trp Leu Arg Pro Ala Arg Arg Ala Asp Ala Gly Glu Tyr Arg Ala Ala 
        115                 120                 125             



Val His Leu Arg Asp Arg Ala Leu Ser Cys Arg Leu Arg Leu Arg Leu 
    130                 135                 140                 

Gly Gln Ala Ser Met Thr Ala Ser Pro Pro Gly Ser Leu Arg Ala Ser 
145                 150                 155                 160 

Asp Trp Val Ile Leu Asn Cys Ser Phe Ser Arg Pro Asp Arg Pro Ala 
                165                 170                 175     

Ser Val His Trp Phe Arg Asn Arg Gly Gln Gly Arg Val Pro Val Arg 
            180                 185                 190         

Glu Ser Pro His His His Leu Ala Glu Ser Phe Leu Phe Leu Pro Gln 
        195                 200                 205             

Val Ser Pro Met Asp Ser Gly Pro Trp Gly Cys Ile Leu Thr Tyr Arg 
    210                 215                 220                 

Asp Gly Phe Asn Val Ser Ile Met Tyr Asn Leu Thr Val Leu Gly Leu 
225                 230                 235                 240 

Glu Pro Pro Thr Pro Leu Thr Val Tyr Ala Gly Ala Gly Ser Arg Val 
                245                 250                 255     

Gly Leu Pro Cys 
            260 

<210>  101
<211>  29
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  101

Gly Pro Pro Ala Ala Ala Pro Gly His Pro Leu Ala Pro Gly Pro His 
1               5                   10                  15      



Pro Ala Ala Pro Ser Ser Trp Gly Pro Arg Pro Arg Arg 
            20                  25                  

<210>  102
<211>  120
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  102

Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln 
1               5                   10                  15      

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser 
            20                  25                  30          

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu 
        35                  40                  45              

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser 
    50                  55                  60                  

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val 
65                  70                  75                  80  

Ser Leu Lys Ile Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Phe 
                85                  90                  95      

Cys Ala Arg Asn Arg Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln 
            100                 105                 110         

Gly Thr Leu Val Thr Val Ser Ser 
        115                 120 

<210>  103
<211>  107



<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  103

Asp Ile Gln Met Thr Gln Ser Thr Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Ile Ser Asn Tyr 
            20                  25                  30          

Leu Ser Trp Tyr Gln Gln Lys Pro Gly Lys Ala Val Lys Leu Leu Ile 
        35                  40                  45              

Tyr Tyr Thr Ser Lys Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Gln 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Phe Cys Leu Gln Gly Lys Met Leu Pro Trp 
                85                  90                  95      

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105         

<210>  104
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  104

Thr Ser Gly Met Gly Val Gly 
1               5           



<210>  105
<211>  16
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  105

His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser Leu Lys Ser 
1               5                   10                  15      

<210>  106
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  106

Asn Arg Tyr Asp Pro Pro Trp Phe Val Asp 
1               5                   10  

<210>  107
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  107

Arg Ala Ser Gln Asp Ile Ser Asn Tyr Leu Ser 
1               5                   10      

<210>  108
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic



<400>  108

Tyr Thr Ser Lys Leu His Ser 
1               5           

<210>  109
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  109

Leu Gln Gly Lys Met Leu Pro Trp Thr 
1               5                   

<210>  110
<211>  118
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  110

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 Thr Phe Ser Val Tyr 
            20                  25                  30          

Gly Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ile Ile Trp Tyr Asp Gly Asp Asn Gln Tyr Tyr Ala Asp Ser 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 Gly Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Asp Leu Arg Thr Gly Pro Phe Asp Tyr Trp Gly Gln Gly Thr 
            100                 105                 110         

Leu Val Thr Val Ser Ser 
        115             

<210>  111
<211>  107
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  111

Glu Ile Val Leu Thr Gln Ser Pro Asp Phe Gln Ser Val Thr Pro Lys 
1               5                   10                  15      

Glu Lys Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Gly Ser Ser 
            20                  25                  30          

Leu His Trp Tyr Gln Gln Lys Pro Asp Gln Ser Pro Lys Leu Leu Ile 
        35                  40                  45              

Lys Tyr Ala Ser Gln Ser Phe Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Asn Ser Leu Glu Ala 
65                  70                  75                  80  

Glu Asp Ala Ala Ala Tyr Tyr Cys His Gln Ser Ser Ser Leu Pro Phe 
                85                  90                  95      

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys 
            100                 105         



<210>  112
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  112

Val Tyr Gly Met Asn 
1               5   

<210>  113
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  113

Ile Ile Trp Tyr Asp Gly Asp Asn Gln Tyr Tyr Ala Asp Ser Val Lys 
1               5                   10                  15      

Gly 
    

<210>  114
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  114

Asp Leu Arg Thr Gly Pro Phe Asp Tyr 
1               5                   

<210>  115
<211>  11
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  Synthetic

<400>  115

Arg Ala Ser Gln Ser Ile Gly Ser Ser Leu His 
1               5                   10      

<210>  116
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  116

Tyr Ala Ser Gln Ser Phe Ser 
1               5           

<210>  117
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  117

His Gln Ser Ser Ser Leu Pro Phe Thr 
1               5                   

<210>  118
<211>  713
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  118

Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln 
1               5                   10                  15      



Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser 
            20                  25                  30          

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu 
        35                  40                  45              

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser 
    50                  55                  60                  

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val 
65                  70                  75                  80  

Ser Leu Lys Ile Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Phe 
                85                  90                  95      

Cys Ala Arg Asn Arg Tyr Asp Pro Pro Trp Phe Val Asp 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 Asp 
    210                 215                 220                 

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Phe Glu Gly Gly 
225                 230                 235                 240 

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile 
                245                 250                 255     

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu 
            260                 265                 270         

Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His 
        275                 280                 285             

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg 
    290                 295                 300                 

Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys 
305                 310                 315                 320 

Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Ser Ile Glu 
                325                 330                 335     

Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr 
            340                 345                 350         

Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu 
        355                 360                 365             

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp 
    370                 375                 380                 

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val 
385                 390                 395                 400 

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp 
                405                 410                 415     



Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His 
            420                 425                 430         

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro 
        435                 440                 445             

Gly Ala Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly 
    450                 455                 460                 

Ser Gly Gly Gly Gly Ser Gln Val Gln Leu Val Gln Ser Gly Ala Glu 
465                 470                 475                 480 

Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly 
                485                 490                 495     

Tyr Val Phe Thr Asp Tyr Tyr Met Asn Trp Val Arg Gln Ala Pro Gly 
            500                 505                 510         

Gln Ser Leu Glu Trp Met Gly Asp Ile Asn Pro Asn Asn Ala Glu Thr 
        515                 520                 525             

Leu Tyr Asn His Lys Phe Lys Gly Arg Val Thr Val Thr Val Asp Lys 
    530                 535                 540                 

Ser Ile Ser Thr Ala Tyr Met Glu Leu Ser Arg Leu Arg Ser Asp Asp 
545                 550                 555                 560 

Thr Ala Val Tyr Tyr Cys Val Lys Trp Gly Asp Gly Pro Phe Ala Tyr 
                565                 570                 575     

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser 
            580                 585                 590         

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp 
        595                 600                 605             



Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp 
    610                 615                 620                 

Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn Val Gly Ala Ala Val 
625                 630                 635                 640 

Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr 
                645                 650                 655     

Ser Val Ser Asp Arg Tyr Thr Gly Val Pro Ser Arg Phe Ser Gly Ser 
            660                 665                 670         

Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu 
        675                 680                 685             

Asp Ile Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Asn Tyr Pro Thr Phe 
    690                 695                 700                 

Gly Gln Gly Thr Lys Leu Thr Val Leu 
705                 710             

<210>  119
<211>  214
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  119

Asp Ile Gln Met Thr Gln Ser Thr Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Ile Ser Asn Tyr 
            20                  25                  30          

Leu Ser Trp Tyr Gln Gln Lys Pro Gly Lys Ala Val Lys Leu Leu Ile 
        35                  40                  45              



Tyr Tyr Thr Ser Lys Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Gln 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Phe Cys Leu Gln Gly Lys Met Leu Pro Trp 
                85                  90                  95      

Thr Phe Gly Gln Gly Thr Lys 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>  120
<211>  711
<212>  PRT
<213>  Artificial Sequence

<220>



<223>  Synthetic

<400>  120

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 Thr Phe Ser Val Tyr 
            20                  25                  30          

Gly Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ile Ile Trp Tyr Asp Gly Asp Asn Gln Tyr Tyr Ala Asp Ser 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 Gly Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Asp Leu Arg Thr Gly Pro 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 Asp Lys Thr 
    210                 215                 220                 

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Phe Glu Gly Gly Pro Ser 
225                 230                 235                 240 

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg 
                245                 250                 255     

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro 
            260                 265                 270         

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala 
        275                 280                 285             

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val 
    290                 295                 300                 

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr 
305                 310                 315                 320 

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Ser Ile Glu Lys Thr 
                325                 330                 335     

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu 
            340                 345                 350         

Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys 
        355                 360                 365             

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser 
    370                 375                 380                 



Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp 
385                 390                 395                 400 

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser 
                405                 410                 415     

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala 
            420                 425                 430         

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Ala 
        435                 440                 445             

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
    450                 455                 460                 

Gly Gly Gly Ser Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys 
465                 470                 475                 480 

Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Val 
                485                 490                 495     

Phe Thr Asp Tyr Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Cys 
            500                 505                 510         

Leu Glu Trp Met Gly Asp Ile Asn Pro Asn Asn Ala Glu Thr Leu Tyr 
        515                 520                 525             

Asn His Lys Phe Lys Gly Arg Val Thr Val Thr Val Asp Lys Ser Ile 
    530                 535                 540                 

Ser Thr Ala Tyr Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala 
545                 550                 555                 560 

Val Tyr Tyr Cys Val Lys Trp Gly Asp Gly Pro Phe Ala Tyr Trp Gly 
                565                 570                 575     

Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly 
            580                 585                 590         



Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln 
        595                 600                 605             

Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val 
    610                 615                 620                 

Thr Ile Thr Cys Lys Ala Ser Gln Asn Val Gly Ala Ala Val Ala Trp 
625                 630                 635                 640 

Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Val 
                645                 650                 655     

Ser Asp Arg Tyr Thr Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser 
            660                 665                 670         

Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Ile 
        675                 680                 685             

Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Asn Tyr Pro Thr Phe Gly Cys 
    690                 695                 700                 

Gly Thr Lys Leu Thr Val Leu 
705                 710     

<210>  121
<211>  214
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  121

Glu Ile Val Leu Thr Gln Ser Pro Asp Phe Gln Ser Val Thr Pro Lys 
1               5                   10                  15      

Glu Lys Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Gly Ser Ser 
            20                  25                  30          



Leu His Trp Tyr Gln Gln Lys Pro Asp Gln Ser Pro Lys Leu Leu Ile 
        35                  40                  45              

Lys Tyr Ala Ser Gln Ser Phe Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Asn Ser Leu Glu Ala 
65                  70                  75                  80  

Glu Asp Ala Ala Ala Tyr Tyr Cys His Gln Ser Ser Ser Leu 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>  122
<211>  20
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic

<400>  122

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
1               5                   10                  15      

Gly Gly Gly Ser 
            20  
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