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ANTI-GARP/TGF~ANTIBODIESANDMETHODSOFUSE 

CROSS-REFERENCETORELATEDAPPLICATIONS 

This application claims priority to International Patent Application 

5 No.PCT/CN2020/133398fi1edDecember2 2020,thecontentsofwhichareincorporatedby 

referenceinitsentiretyandtowhichpriorityisclaimed.  

FIELD 

Thepresentdisclosurerelatestoantibodiesandantibodyderivativesthatbindto 

10 GARP/TGFf3complexandmethodsofusingthesame.  

BACKGROUND 

GlycoproteinArepetitionpredominant(GARPalsoknownasLRRC32andCPPRDD)isa 

transmembranecellsurfacedockingproteinforlatenttransforminggrowthfactorf3(TGFf3).GARP 

15 comprisesthreedomains:alargeN-terminalextracellulardomainthataccountsforabout700oof 

theproteinatransmembranedomainandashortC-terminalcytoplasmictail. GARPplays 

importantrolesinmultipletightlyregulatedstepsofTGFf3productionaccumulationandactivation.  

FurthermoreGARP/TGFf3complexisexpressedonregulatoryTlymphocytes(Treg),plateletsand 

avarietyofhumancancercellswhereitreportedlysupportcancercellgrowthandmigrationby 

20 providinganexcessivesourceofTGFf3,whichfunctionsinthetumormicroenvironmentand 

promotetumorimmuneevasion.GiventhesignificantrolesofGAkPandTGF~signalinginimmune 

moleculesandmethodstargetingGARP/TGFf3signalingforimmunetherapyandcancertreatment.  

25 SUMMARYOFTHEINVENTION 

Thepresentdisclosureprovidesisolatedmonoclonalantibodiesandantibodyderivativesthat 

bindspecificallytoGARP/TGFf3complexwithhighaffinityincludingmonospecificanti

GARP/TGFf3antibodiesandmultispecificantibodiesthatbindstoGARP/TGFf3complexandone 

ormoreadditionaltarget.Incertainembodimentsanantibodyorantibodyderivativedisclosed 

30 hereincomprisesafull-lengthantibodythatbindstoGARP/TGF~complex.Incertainembodiments 

anantibodyorantibodyderivativedisclosedhereincomprisesascFvthatbindstoGARP/TGFf3 

complex. Thisdisclosurefurtherprovidesmethodsofmakingandusingantibodiesandantibody 

derivativesdisclosedhereinandpharmaceuticalcompositionscomprisingthesamee.g.,for 

treatingdiseasesanddisorderse.g.,cancer.Theinventionisbasedinpartonthediscoveryof 

35 novelantibodiesthatbindtoGARP/TGFf3complexwhichcantargetatumorcelland/orincrease 

1 

regulationandcancerbiologythereisaneedintheartforthedevelopmentoftherapeutic
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animmuneresponseagainstatumorcell.  

ThepresentdisclosureprovidesanantibodythatbindstoGARP/TGFf3complexcomprising: 

a)aheavychainvariableregioncomprising:(1)aheavychainvariableregionCDR-H1comprising 

anaminoacidsequenceofanyoneofSEQIDNOs:1,11,21,31,41,51,61and105,oravariant 

thereofcomprisinguptoabout3aminoacid , (2)aheavychainvariableregionCDR

H2comprisinganaminoacidsequenceofanyoneofSEQIDNOs:2,12,22,32,42,52,62and 

106,oravariantthereofcomprisinguptoabout3aminoacidsubstitutionwand(3)aheavychain 

variableregionCDR-H3comprisinganaminoacidsequenceofanyoneofSEQIDNOs:3,13,23, 

33,43,53,63and107,oravariantthereofcomprisinguptoabout3aminoacidsubstitutionsandb) 

10 alightchainvariableregioncomprising:(1)alightchainvariableregionCDR-L1comprisingan 

aminoacidsequenceofanyoneofSEQTEDNOs:4,14,24,34,44,54,64and108,oravariant 

thereofcomprisinguptoabout3aminoacid , (2)alightchainvariableregionCDR-L2 

comprisinganaminoacidsequenceofanyoneofSEQIDNOs:5,15,25,35,45,55,65and109, 

oravariantthereofcomprisinguptoabout3aminoacidsubstitutionwand(3)alightchainvariable 

15 regionCDR-L3comprisinganaminoacidsequenceofanyoneofSEQIDNOs:6,16,26,36,46, 

56,66and110,oravariantthereofcomprisinguptoabout3aminoacidsubstitutions.  

IncertainembodimentstheantibodybindstoGARP/TGFf3complexwithaKDof1x10m~ 7 M 
S orless.JncertainembodimentstheantibodybindstoGARP/TGFf3complexwithaKDof1x10 M 

orlessJncertainembodimentstheantibodybindstoGARP/TGFf3complexwithaKDofbetween 

20 aboutlxlOmtlMandabout1x10m~ 7 MJncertainembodimentstheantibodybindstoGARP/TGFf3 

complexwithaKDofbetweenabout1x1010Mandabout5x10 8 M.  

antibodycomprising:a)aheavychainvariabledomain(VH)sequencecomprising(1)aCDR-H1 

comprisingtheaminoacidsequencesetforthinSEQIDNO:1,(2)aCDR-H2comprisingthe 

25 aminoacidsequencesetforthinSEQIDNO:2,and(3)aCDR-H3comprisingtheaminoacid 

sequencesetforthinSEQIDNO:3andalightchainvariabledomain(VL)sequencecomprising 

(1)aCDR-L1comprisingtheaminoacidsequencesetforthinSEQIDNO:4,(2)aCDR-L2 

comprisingtheaminoacidsequencesetforthinSEQIDNO:5and(3)aCDR-L3comprisingthe 

aminoacidsequencesetforthinSEQIDNO:6;b)aheavychainvariabledomain(VH)sequence 

30 comprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthinSEQIDNO:11,(2)a 

CDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:12,and(3)aCDR-H3 

comprisingtheaminoacidsequencesetforthinSEQIDNO:13~andalightchainvariabledomain 

(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacidsequencesetforthinSEQID 

NO:14,(2)aCDR-L2comprisingtheaminoacidsequencesetforthinSEQIDNO:15,and(3)a 

35 CDR-L3comprisingtheaminoacidsequencesetforthinSEQlIDNO:16;c)aheavychainvariable 

2 

Incertainembodimentstheantibodycross-competeswithareferenceanti-GARP/TGF~
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domain(VH)sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthin 

SEQlIDNO:21,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:22, 

and(3)aCDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO:23;andalight 

chainvariabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacid 

5 sequencesetforthinSEQIDNO:24,(2)aCDR-L2comprisingtheaminoacidsequencesetforth 

inSEQIDNO:25,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO: 

26;d)aheavychainvariabledomain(VH)sequencecomprising(1)aCDR-H1comprisingthe 

aminoacidsequencesetforthinSEQIDNO:31,(2)aCDR-H2comprisingtheaminoacid 

sequencesetforthinSEQIDNO:32,and(3)aCDR-H3comprisingtheaminoacidsequenceset 

10 forthinSEQlIDNO:33andalightchainvariabledomain(VL)sequencecomprising(1)aCDR

LicomprisingtheaminoacidsequencesetforthinSEQIDNO:34,(2)aCDR-L2comprisingthe 

aminoacidsequencesetforthinSEQIDNO:35,and(3)aCDR-L3comprisingtheaminoacid 

36e 
sequencesetforthinSEQIDNO: , )aheavychainvariabledomain(VH)sequencecomprising 
(1)aCDR-H1comprisingtheaminoacidsequencesetforthinSEQIDNO:41,(2)aCDR-H2 

15 comprisingtheaminoacidsequencesetforthinSEQIDNO:42,and(3)aCDR-H3comprisingthe 

aminoacidsequencesetforthinSEQIDNO:43andalightchainvariabledomain(VL)sequence 

comprising(1)aCDR-L1comprisingtheaminoacidsequencesetforthinSEQIDNO:44,(2)a 

CDR-L2comprisingtheaminoacidsequencesetforthinSEQIDNO:45 and(3)aCDR-L3 

comprisingtheaminoacidsequencesetforthinSEQIDNO: , f)aheavychainvariabledomain 

20 (VH)sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthinSEQID 

NO:51,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:52,and(3)a 

variabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacidsequenceset 

forthinSEQIDNO:54,(2)aCDR-L2comprisingtheaminoacidsequencesetforthinSEQID 

25 NO:55,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO:56;g)a 

heavychainvariabledomain(VH)sequencecomprising(1)aCDR-H1comprisingtheaminoacid 

sequencesetforthinSEQIDNO:61,(2)aCDR-H2comprisingtheaminoacidsequencesetforth 

NO.  
inSEQIDNO:62,and(3)aCDR-H3comprisingtheaminoacidsequencesetforthinSEQID 9 

63~andalightchainvariabledomain(VL)sequencecomprising(1)aCDR-L1comprisingthe 

30 aminoacidsequencesetforthinSEQIDNO:64,(2)aCDR-L2comprisingtheaminoacid 

sequencesetforthinSEQIDNO:65,and(3)aCDR-L3comprisingtheaminoacidsequenceset 

forthinSEQIDNO:66orh)aheavychainvariabledomain(VH)sequencecomprising(1)a 

CDR-H1comprisingtheaminoacidsequencesetforthinSEQIDNO:105,(2)aCDR-H2 

composingtheaminoacidsequencesetforthinSEQIDNO:106,and(3)aCDR-H3comprising 

35 theaminoacidsequencesetforthinSEQIDNO:lOTandalightchainvariabledomain(VL) 

3 

CDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO:53;andalightchain
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sequencecompnsing(1)aCDR-L1comprisingtheaminoacidsequencesetforthinSEQIDNO: 

108,(2)aCDR-L2comprisingtheaminoacidsequencesetforthinSEQlIDNO:109,and(3)a 

CDR-L3comprisingtheaminoacidsequencesetforthinSEQTEDNO:110.  

Incertainembodimentstheantibodycomprises:a)aheavychainvariableregionthat 

5 comprisesaCDR-H1domainaCDR-H2domainandaCDR-H3domainwhereintheCDR-H1 

domaintheCDR-H2domainandtheCDR-H3domainrespectivelycompriseaCDR-H1domaina 

CDR-H2domainandaCDR-H3domaincomprisedinareferenceheavychainvariableregion 

comprisingtheaminoacidsequenceselectedfromthegroupconsistingofSEQlIDNOs:7,17,27, 

37,47,57,67,85,89,93,97,101andilkandb)alightchainvariableregionthatcomprisesa 

10 CDR-L1domainaCDR-L2domainandaCDR-L3domainwhereintheCDR-L1domainthe 

CDR-L2domainandtheCDR-L3domainrespectivelycompriseaCDR-L1domainaCDR-L2 

domainandaCDR-L3domaincomprisedinareferencelightchainvariableregioncomprisingthe 

aminoacidsequenceselectedfromthegroupconsistingofSEQlIDNOs:8,18,28,38,48,58,68, 

83,84,86,90,94,98,102and112.  

15 Incertainembodimentstheantibodycomprisesaheavychainvariabledomain(WI) 

sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthinSEQIDNO:1 

(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQEDNO:2,and(3)aCDR-H3 

composingtheaminoacidsequencesetforthinSEQlIDNO:3andalightchainvariabledomain 

(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacidsequencesetforthinSEQID 

20 NO:4,(2)aCDR-L2comprisingtheaminoacidsequencesetforthinSEQIDNO:5,and(3)a 

CDR-L3comprisingtheaminoacidsequencesetforthinSEQlIDNO:6.Incertainembodiments, 

composingtheaminoacidsequencesetforthinSEQIDNO:11,(2)aCDR-H2comprisingthe 

aminoacidsequencesetforthinSEQIDNO:12,and(3)aCDR-H3comprisingtheaminoacid 

25 sequencesetforthinSEQIDNO:13andalightchainvariabledomain(VL)sequencecomprising 

(1)aCDR-L1comprisingtheaminoacidsequencesetforthinSEQIDNO:14,(2)aCDR-L2 

composingtheaminoacidsequencesetforthinSEQIDNO:15,and(3)aCDR-L3comprisingthe 

aminoacidsequencesetforthinSEQIDNO:16.Incertainembodimentstheantibodycomprisesa 

heavychainvariabledomain(WI)sequencecomprising(1)aCDR-H1comprisingtheaminoacid 

30 sequencesetforthinSEQIDNO:21,(2)aCDR-H2comprisingtheaminoacidsequencesetforth 

inSEQIDNO:22,and(3)aCDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO.  

23~andalightchainvariabledomain(VL)sequencecomprising(1)aCDR-L1comprisingthe 

aminoacidsequencesetforthinSEQIDNO:24,(2)aCDR-L2comprisingtheaminoacid 

sequencesetforthinSEQIDNO:25,and(3)aCDR-L3comprisingtheaminoacidsequenceset 

35 forthinSEQIDNO:26.Incertainembodimentstheantibodycomprisesaheavychainvariable 

4 

theantibodycomprisesaheavychainvariabledomain(WI)sequencecomprising(1)aCDR-H1
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domain(VH)sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthin 

SEQlIDNO:31,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:32, 

and(3)aCDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO:33;andalight 

chainvariabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacid 

5 sequencesetforthinSEQIDNO:34,(2)aCDR-L2comprisingtheaminoacidsequencesetforth 

inSEQIDNO:35,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO: 

36.Incertainembodimentstheantibodycomprisesaheavychainvariabledomain(VII)sequence 

comprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthinSEQIDNO:41,(2)a 

CDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:42,and(3)aCDR-H3 

10 comprisingtheaminoacidsequencesetforthinSEQIDNO:4{andalightchainvariabledomain 

(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacidsequencesetforthinSEQID 

NO:44,(2)aCDR-L2comprisingtheaminoacidsequencesetforthinSEQIDNO:45,and(3)a 

CDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO:46.Incertainembodiments, 

theantibodycomprisesaheavychainvariabledomain(VH)sequencecomprising(1)aCDR-H1 

15 comprisingtheaminoacidsequencesetforthinSEQIDNO:51, (2)aCDR-H2comprisingthe 

aminoacidsequencesetforthinSEQIDNO:52,and(3)aCDR-H3comprisingtheaminoacid 

sequencesetforthinSEQIDNO:53andalightchainvariabledomain(VL)sequencecomprising 

(1)aCDR-L1comprisingtheaminoacidsequencesetforthinSEQIDNO:54,(2)aCDR-L2 

comprisingtheaminoacidsequencesetforthinSEQIDNO:55,and(3)aCDR-L3comprisingthe 

20 aminoacidsequencesetforthinSEQIDNO:56.Incertainembodimentstheantibodycomprisesa 

heavychainvariabledomain(VH)sequencecomprising(1)aCDR-H1comprisingtheaminoacid 

inSEQIDNO:62,and(3)aCDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO.  

63~andalightchainvariabledomain(VL)sequencecomprising(1)aCDR-L1comprisingthe 

25 aminoacidsequencesetforthinSEQIDNO:64,(2)aCDR-L2comprisingtheaminoacid 

sequencesetforthinSEQIDNO:65,and(3)aCDR-L3comprisingtheaminoacidsequenceset 

forthinSEQIDNO:66.Incertainembodimentstheantibodycomprisesaheavychainvariable 

domain(VH)sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthin 

SEQIDNO:105,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:106 

30 and(3)aCDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO:lOTandalight 

chainvariabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacid 

sequencesetforthinSEQIDNO:108,(2)aCDR-L2comprisingtheaminoacidsequencesetforth 

inSEQIDNO:109,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQID 

NO:110.  

35 Incertainembodimentstheantibodycomprisesaheavychainvariableregioncomprising 

5 

sequencesetforthinSEQIDNO:61,(2)aCDR-H2comprisingtheaminoacidsequencesetforth
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theaminoacidsequencesetforthinSEQIDNO:7,andalightchainvariableregioncomprising 

theaminoacidsequencesetforthinSEQIDNO:8.Incertainembodimentstheantibody 

comprisesaheavychainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

NO:17,andalightchainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

5 NO:18.Incertainembodimentstheantibodycomprisesaheavychainvariableregioncomprising 

theaminoacidsequencesetforthinSEQIDNO:27,andalightchainvariableregioncomprising 

theaminoacidsequencesetforthinSEQIDNO:28.Incertainembodimentstheantibody 

comprisesaheavychainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

NO:37,andalightchainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

10 NO:38.Incertainembodimentstheantibodycomprisesaheavychainvariableregioncomprising 

theaminoacidsequencesetforthinSEQIDNO:37,andalightchainvariableregioncomprising 

theaminoacidsequencesetforthinSEQIDNO:83. Incertainembodimentstheantibody 

comprisesaheavychainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

NO:47,andalightchainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

15 NO:48.Incertainembodimentstheantibodycomprisesaheavychainvariableregioncomprising 

theaminoacidsequencesetforthinSEQIDNO:47,andalightchainvariableregioncomprising 

theaminoacidsequencesetforthinSEQIDNO:84.Incertainembodimentstheantibody 

comprisesaheavychainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

NO:57,andalightchainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

20 NO:58.Incertainembodimentstheantibodycomprisesaheavychainvariableregioncomprising 

theaminoacidsequencesetforthinSEQIDNO:67,andalightchainvariableregioncomprising 

comprisesaheavychainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

NO:85,andalightchainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

25 NO:86.Incertainembodimentstheantibodycomprisesaheavychainvariableregioncomprising 

theaminoacidsequencesetforthinSEQIDNO:89,andalightchainvariableregioncomprising 

theaminoacidsequencesetforthinSEQIDNO:90.Incertainembodimentstheantibody 

comprisesaheavychainvariableregioncomprisingtheaminoacidsequencesetforthinSEQED 

NO:93, andalightchainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

30 NO:94.Incertainembodimentstheantibodycomprisesaheavychainvariableregioncomprising 

theaminoacidsequencesetforthinSEQIDNO:97,andalightchainvariableregioncomprising 

theaminoacidsequencesetforthinSEQIDNO:98.Incertainembodimentstheantibody 

comprisesaheavychainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

NO:101, andalightchainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 
35 NO:102.Incertainembodimentstheantibody S 

compnsesaheavychainvariableregioncomprising 
6 

theaminoacidsequencesetforthinSEQIDNO:68.Incertainembodimentstheantibody
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theaminoacidsequencesetforthinSEQIDNO:111,andalightchainvariableregioncomprising 

theaminoacidsequencesetforthinSEQIDNO:112.  

In certain embodiments, the antibody comprises ahumanframework. In certain 

embodimentstheantibodyisahumanantibody.Incertainembodimentstheantibodyisa 

5 humanizedantibody.Jncertainembodimentstheantibodycomprisesafull-lengthimmunoglobulin 

asingle-chainFv(scFv)fragmentaFabfragmentaFab'fragmentaF(ab')2,aFvfragmenta 

disulfidestabilizedFvfragment(dsFv),a(dsFv)2,aFv-FcfusionascFv-FcfusionascFv-Fv 

fusionadiabodyatribodyatetrabodyoranycombinationthereof 

Incertainembodimentstheantibody compnsesaFcregion.IncertainembodimentstheFc 

10 regioncomprisesahumanFcregion.IncertainembodimentstheFcregioncomprisesaFcregion 

selectedfromthegroupconsistingoftheFcregionsofIgOIgAJgD,1gBand1gM.  

IncertainembodimentstheFcregioncomprisesaFcregionselectedfromthegroup 

consistingoftheFcregionsofIgGiJgG2,JgG3andJgG4.IncertainembodimentstheFcregion 

comprisesanIgGiFcregion.IncertainembodimentstheFcregioncomprisesanJgG4Fc 

15 region.JncertainembodimentstheantibodybindstohumanGARP/TGFf3complex.Incertain 

embodiments theantibody binds to cynomolgus GARP/TGFf3 complex. In certain 

embodimentstheantibodybindstohumanGARP/TGFf3complexcynomolgusGARP/TGFf3 

complexandmouseGARP/TGFf3complex.IncertainembodimentstheFcregioncomprisesaC

terminallysine.IncertainembodimentstheFcregioncomprisesadeletionofaC-terminallysine.  

20 Incertainembodimentstheantibodyiscomprisedinamultispecificantibodye.g.,a 

bispecificantibodywhereinthemultispecificantibodycomprisesasecondantibodymoietythat 

associatedantigen.Incertainembodimentsthetumorassociatedantigenisselectedfromthegroup 

consistingofHer-2,EGFRPDL1MSLNc-MetBCellMaturationAntigen(BCMA),carbonic 

25 anhydraseIX(CAiX),carcinoembryonicantigen(CEA),CD5,CD7,CD1OCD19,CD2OCD22, 

CD3OCD33,CD34,CD38,CD41, CD44,CD47,CD49fCDS6,CD74,CD123,CD133,CD138, 

CD276(B7H3),epithelialglycoprotein(EGP2),trophoblastcell-surfaceantigen2(TROP-2), 

epithelialglycoprotein-40(EGP-40),epithelialcelladhesionmolecule(EpCAM),receptor 

tyrosine-proteinkinaseserb-B2,3,4,folate-bindingprotein(FBP),fetalacetylcholinereceptor 

30 (AChR),folatereceptor-aGangliosideG2(GD2),GangliosideGB(GD3),humantelomerase 

reversetranscriptase(hTERT),kinaseinsertdomainreceptor(KDR),LewisA(CA1.9.9),LewisY 

(LeY),Glypican-3(GPC3),Licelladhesionmolecule(LiCAM),Mucin16(Muc-16),Mucin1 

(Muc-1),NG2Dligandsoncofetalantigen(h5T4),prostatestemcellantigen(PSCA),prostate

specificmembraneantigen(PSMA),tumor-associatedglycoprotein72(TAG-72),Claudini8.2 

35 (CLDN18.2),vascularendothelialgrowthfactor1(2(VEGF-R2),Wilmstumorprotein(WT-1), 

7 

specificallybindstoasecondantigen.Incertainembodimentsthesecondantigenisatumor
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type 1 tyrosine-proteinkinasetransmembranereceptor(RORi),P'VR PVRL2, andany 

combinationthereofIncertainembodimentsthesecondantigenisanimmunecheckpointregulator.  

Incertainembodimentstheimmunecheckpointregulatorisselectedfromthegroupconsistingof 

TIGITPD1,CTLA4,LAG-3,2B4BTLAandanycombinationthereofIncertainembodiments, 

5 thesecondantigenisanimmunecostimulatorymoleculeorasubunitofaTcellreceptor/CD3 

complex.Incertainembodimentstheimmunecostimulatorymoleculeisselectedfromthegroup 

consistingofCD2SICOSCD274-1BB,0X40andCD4Oandanycombinationthereof In 

certainembodimentsthesubunitoftheTcellreceptor/CD3complexisselectedfromthegroup 

consistingofCD3yCD36,CD3sandanycombinationthereof 

10 Thepresentdisclosureprovidesanimmunoconjugatecomprisinganyantibodydisclosed 

hereinlinkedtoatherapeuticagentoralabel.Incertainembodimentsthetherapeuticagentisa 

cytotoxinoraradioactiveisotope.Incertainembodimentsthelabelisselectedfromthegroup 

consistingofaradioisotopeafluorescentdyeandanenzyme.  

Thepresentdisclosureprovidesanantigen-recognizingreceptorcomprisinganextracellular 

15 antigen-bindingdomainthat compnsesanantibodydisclosedherein.Jncertainembodiments, 
S 

theantigen-recognizingreceptorisaChimencAntigenReceptor(CAR)orarecombinantTcell 

Receptor.Jncertainembodimentstheantigen-recognizingreceptorisaCARIncertainembodiments, 

theantibodyisascFvoraFab.  

Thepresentdisclosureprovidesanimmunoresponsivecellcomprisinganantigen

20 recognizingreceptordisclosedherein.Incertainembodimentstheimmunoresponsivecellis 

selectedfromthegroupconsistingofaTcellaNaturalKiller(NK)cellacytotoxicTlymphocyte 

embodimentstheimmunoresponsivecellisaTcell.  

The present disclosure further provides pharmaceutical compositions. In certain 

25 embodimentsthepharmaceuticalcompositioncomprisesa)anantibodyanimmunoconjugateoran 

immunoresponsivecelldisclosedhereinandb)apharmaceuticallyacceptablecarrier.  

Thepresentdisclosurefurtherprovidesoneormorenucleicacidencodinganyantibodies 

disclosedhereinoneormorevectorcomprisinganynucleicaciddisclosedhereinandhostcells 
S 

comprisinganynucleicacidoranyvectordisclosedherein.  

30 Thepresentdisclosureprovidesmethodsforpreparinganantibodydisclosedherein. In 

certainembodimentsthemethodcomprisesexpressinganantibodyinahostcelldisclosedherein 

andisolatingtheantibodyfromthehostcell.  

Thepresentdisclosurefurtherprovidesmethodsofreducingtumorburdeninasubject.In 

certainembodimentsthemethodcomprisesadministeringtothesubjectaneffectiveamountofan 

35 antibodyanimmunoconjugateorapharmaceuticalcompositiondisclosedherein.  

8 

(CTL),aregulatoryTcellaNaturalKillerT(NKT)cellandamyeloidcell.Incertain
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Incertainembodimentsthemethodreducesthenumberoftumorcells.Incertain 

embodimentsthemethodreducestumorsize.Incertainembodimentsthemethoderadicatesthe 

tumorinthesubject.Incertainembodimentsthetumorexhibitshighmicrosatelliteinstability 

(MSJ).Incertainembodimentsthetumorisselectedfromthegroupconsistingofmesothelioma, 
5 lungcancerpancreaticcancer ovariancancer breastcancer coloncancerpleuraltumor, 

glioblastomaesophagealcancergastriccancersynovialsarcomathymiccarcinomaendometrial 

carcinomastomachcancer cholangiocarcinomaheadandneckcancerbloodcanceranda 

combinationthereof 

Thepresentdisclosurefurtherprovidesmethodsoftreatingand/orpreventingcancerina 

10 subject.Incertainembodimentsthemethodcomprises S 

administenngtothesubjectaneffective 
amountofanantibodyanimmunoconjugateorapharmaceuticalcompositiondisclosedherein.  

Thepresentdisclosurefurtherprovidesmethodsoflengtheningsurvivalofasubjecthaving 

cancer.Incertainembodimentsthemethodcomprisesadministeringtothesubjectaneffective 

amountofanantibodyanimmunoconjugateorapharmaceuticalcompositiondisclosedherein.  

15 Incertainembodimentsthecancerexhibitshighmicrosatelliteinstability(MSJ).Incertain 

embodimentsthecancerisselectedfromthegroupconsistingofmesotheliomalungcancer, 

pancreaticcancer ovariancancer breastcancer coloncancerpleuraltumorglioblastoma, 

esophagealcancergastriccancersynovialsarcomathymiccarcinomaendometrialcarcinoma, 

stomachcancercholangiocarcinomaheadandneckcancerbloodcancerandacombination 

20 thereof 

Thepresentdisclosureprovidesanyantibodiesdisclosedhereinforuseasamedicament.  

Thepresentdisclosurefurtherprovidespharmaceuticalcompositionsdisclosedhereinforuseasa 

medicament.Thepresentdisclosurefurtherprovidespharmaceuticalcompositionsdisclosedherein 

25 foruseintreatingcancer.Incertainembodimentsthecancerexhibitshighmicrosatelliteinstability 

(MSJ).Incertainembodimentsthecancerisselectedfromthegroupconsistingofmesothelioma, 
lungcancerpancreaticcancer ovariancancer breastcancer coloncancerpleuraltumor, 

glioblastomaesophagealcancergastriccancersynovialsarcomathymiccarcinomaendometrial 

carcinomastomachcancer cholangiocarcinomaheadandneckcancerbloodcanceranda 

30 combinationthereof 

Thepresentdisclosureprovideskitscomprisinganantibodyanimmunoconjugatea 
S 

pharmaceuticalcompositionanucleicacidavectororanimmunoresponsivecelldisclosedherein.  

Incertainembodimentsthekitcompriseawritteninstructionfortreatingand/orpreventinga 

neoplasm.  

35 Thepresentdisclosurefurtherprovidesamethodoftreatingcancerinasubjectcomprising 
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Thepresentdisclosurefurtherprovidesanyantibodiesdisclosedhereinforuseintreatingcancer.
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administeringtothesubjectaneffectiveamountofananti-GARP/TGFf3antibodyandananti-PD1 

antibody.Jncertainembodimentstheanti-GARP/TGFf3antibodyisananti-GARP/TGFf3antibody 

disclosedherein.Incertainembodiments thecancerexhibitshighmicrosatelliteinstability 

(MSJ).Jncertainembodimentsthecancerisselectedfromthegroupconsistingofmesothelioma, 
5 lungcancerpancreaticcancer ovariancancer breastcancer coloncancerpleuraltumor, 

glioblastomaesophagealcancergastriccancersynovialsarcomathymiccarcinomaendometrial 

carcinomastomachcancer cholangiocarcinomaheadandneckcancerbloodcanceranda 

combinationthereoflncertainembodimentstheanti-GARP/TGFf3antibodyandtheanti-PD1 

antibody are administered concurrently orsequentially.Jn certain embodiments the anti

10 GARP/TGFf3antibodyandtheanti-PD1 antibodyareadministeredconcurrently.Jncertain 

embodimentsoneormoredosesoftheanti-PD1antibodyisadministeredpriortoadministeringthe 

anti-GARP/TGF~3antibody.Jncertainembodimentsthesubjectreceivedacompletecourseofthe 

anti-PD1antibodytherapypriortoadministrationoftheanti-GARP/TGFf3antibody.Jncertain 

embodimentstheanti-GARP/TGF~antibodyisadministeredduringasecondcourseoftheanti

15 PD1antibodytherapy.Jncertainembodimentsthesubjectreceivedatleastoneatleasttwoatleast 

threeoratleastfourdosesoftheanti-PD1antibodypriortoadministrationoftheanti

GARP/TGFf3antibody.Jncertainembodimentsatleastonedoseoftheanti-PD1antibodyis 

administeredconcurrentlywiththeanti-GARP/TGFf3inhibitor.Jncertainembodimentsoneormore 

dosesoftheanti-GARP/TGFf3antibodyareadministeredpriortoadministeringtheanti-PD1 

20 antibody.Jncertainembodimentsthesubjectreceivedatleasttwoatleastthreeatleastthreeorat 

leastfourdosesofthe anti-GARP/TGFf3antibodypriortoadministrationoftheanti-PD1 
S 

administered concurrently withthe anti-PD1 antibody.Jn certain embodiments the anti

GARP/TGFf3antibodyandtheanti-PD1antibodyareadministeredonceevery1, 2,3, 4,or5 

25 weeks.Jncertainembodimentsthecancerisrecurrentorprogressiveafteratherapyselectedfrom 

thegroupconsistingofsurgerychemotherapyradiationtherapyandanycombinationthereof 

BRIEFDESCRIPTIONOFTHEFIGURES 

FigureslA-lBdepictGARP/latentTGFf31bindingofselectedantibodyclone.Antibody 

30 cloneGAlwasselectedfromanaivehumanFabphagelibraryandwastestedforitsbindingability 

tohumanGARP/latentTGFf31transfectedCR0-Scells(lA),cynomolgusGARP/latentTGFf31 

transfectedCR0-Scells(iB),mouseGARP/latentTGFf31transfectedCR0-Scells(iC), 

thrombin-activatedhumanplatelets(iD),and anti-CD3/CD2Sbeads-activatedhumanTreg(lE)by 

flowcytometry.GARPrefAbanABBV-151analogwasusedasapositivecontrol.Isotype 

35 control(bevacizumab)wasusedasanegativecontrol.  

10 

antibody.Jncertainembodiments atleastonedoseoftheanti-GARP/TGF~antibodyis
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Figure2depictsthatGA1inhibitsthereleaseofmatureTGFf31fromactivatedplatelets.  

Plateletswerestimulatedbythrombinfor1hourinthepresenceorabsenceofindicatedantibodies.  

AfterstimulationthesupernatantofthereactionwasharvestedformatureTGFf31quantification.  

MatureTGFf31wasdetectedusingaTGFf31Duoset®ELISAkit(R&D).GARPrefAbanABBV

5 151analogwasusedasapositivecontrol.  

Figure3depictsthatGAlreducestheplatelet-mediatedTcellsuppression.CD4+Tcells 

werestimulatedbyanti-CD3/CD28Dynabeads(Gibco)atabead-to-cellratioof1:40andincubated 

withtheplateletsandGAlfor4days.TheharvestedsupernatantsweresubjecttolIEN 7 

quantification.GARPrefAbanABBV-151analogwasusedasapositivecontrol. Isotypecontrol 

10 (bevacizumab)wasusedasanegativecontrol.  

Figures4Aand4BdepictthatGAlcanreversetheTreg-mediatedTcellsuppression.Ina 

mixedleukocytereactionassayisolatedTregcells(2.5x10~)wereaddedintoamixtureofTcells 

(1x10~)andallogeneicdendriticcells(DCs)(1xiO~)withorwithoutantibodies.After5days 

incubationJFNy(4A)andJL-2(4B)secretioninculturesupernatantswerequantified.GARPref 

15 AbanABBV-151analogwasusedasapositive 0 Isotypecontrol(bevacizumab)wasused 

asanegativecontrol.  

Figure5depictsthatGAlcaninhibittumorgrowthaloneandincombinationwithananti

PD1antibody.InaMC3S(mousecoloncancer)syngeneicmousemodelCS7BL/6mice(n6 

mice/group)weresubcutaneouslyengraftedwithMC38cells.Thefirstdoseofeachtestagentwas 

20 administered4daysaftertumorinoculation.Micewereintraperitoneallytreatedwithindicated 

antibodiestwiceperweekfor3weeks.RMIP1-14wasacommerciallyavailableanti-mousePD1 

Figures6A-6EdepictGARP/latentTGFf31bindingabilityofGAltopvariants.GAltop 

vanantsselectedfromaffinitymaturationweretestedfortheirbindingabilitytohumanGARP/ 

25 latentTGFf31transfectedCR0-Scells(6A),cynomolgusGARP/latentTGFf31transfectedCR0-S 

cells(6B),mouseGARP/latentTGFf31transfectedCR0-Scells(6C),thrombin-activatedhuman 

platelets(6D),andanti-CD3/CD2Sbeads-activatedhumanTregcells(6E)byflowcytometiy.  

Isotypecontrol(bevacizumab)wasusedasanegativecontrol.  

Figure7depictswholecellbindingabilityofGAiframework/constantregionvariantsto 

30 humanGARP/latentTGFf31transfectedCR0-Scells.Isotypecontrol(bevacizumab)wasusedasa 

negativecontrol.  
e Figure8depictsthatGAlvanantsinhibitthereleaseofmatureTGFf31fromactivated 

platelets.Plateletswerestimulatedbythrombinfor1hourinthepresenceorabsenceofindicated 

antibodies.AfterstimulationthesupernatantsofthereactionwereharvestedformatureTGFf31 

35 quantification.MatureTGFf31wasdetectedusingaTGFf31Duoset®ELISAkit(R&D).GARYref 

11 

antibody.Alldatapointsrepresentmeans+SEM.
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AbanABBV-151analogwasusedasapositive 0 Isotypecontrol(bevacizumab)wasused 

asanegativecontrol.  

Figure9depictsthatGAlselectedvariantsreducetheplatelet-mediatedTcellsuppression.  

CD4+Tcellswerestimulatedbyanti-CD3/CD28Dynabeads(Gibco)atabead-to-cellratioof1:40 

5 withorwithoutplateletsinthepresenceorabsenceofindicatedantibodiesfor4days.The 

harvestedsupematantsfromthereactionsweresubjecttoJFNyquantification.GARPrefAban 

ABBV-151analogwasusedasapositivecontrol. Isotypecontrol(bevacizumab)wasusedasa 

negativecontrol.  

Figures1OAand1OBdepictthatGAlvariantscanreversetheTreg-mediatedTcell 

10 suppression.InamixedleukocytereactionassayisolatedTregcells(2.SxiO~)wereaddedintoa 

mixtureofTcells(1xiO~)andallogeneicdendriticcells(DCs)(1x1~~)withorwithoutGAl 

vanants.After5daysincubationJFNy(1OA)andJL-2(1OB)secretioninculturesupematantswere 

quantified.GARPrefAbanABBV-151analogwasusedasapositivecontrol. Isotypecontrol 

(bevacizumab)wasusedasanegativecontrol.  
15 Figure11depictsthatGA1#8inhibitsTGFf3-mediatedSmad2phosphorylationinthe 

activatedhumanTregcells.IsolatedTregwasstimulatedwithanti-CD3/CD28Dynabeads(Gibco) 

atabead-to-cellratioof1:1inthepresenceorabsenceoftheindicatedantibodiesfor24hrs.Cell 

lysateswereanalyzedbyWesternBlotwithantibodiesagainstP-Smad2(asareadoutforactive 

TGFf31production)andGAPDH(astheloadingcontrol).Anti-TGFf3wasacommerciallyavailable 

20 anti-TGFf3antibody(iDi1)fromBioXCell.Isotypecontrol(bevacizumab)wasusedasanegative 

control.GARPrefAbanABBV-151analogwasusedasapositivecontrol.  

syngeneicmousemodel.C57BL/6mice(n6mice/group)weresubcutaneouslyengraftedwith 

MC38cells.Thefirstdoseofeachtestagentwasadministered4daysaftertumorinoculation.Mice 

25 wereintraperitoneallytreatedwithindicatedantibodiestwiceperweekfor3weeks.Alldatapoints 

arethemeans+SEM.  

Figure13depictsthatGA1#8caninhibittumorgrowthaloneandincombinationwithan 

anti-PD1antibody.InaMC3S(mousecoloncancer)syngeneicmousemodelC57BL/6mice(n10 

mice/group)weresubcutaneouslyengraftedwithMC38cells.Thefirstdoseofeachtestagentwas 

30 administered4daysaftertumorinoculation.Micewereintraperitoneallytreatedwithindicated 

antibodiestwiceperweekfor3weeks.RMIP1-14wasacommerciallyavailableanti-mousePD1 

antibody.Alldatapointsrepresentmeans+SEM.  

Figure14depictsthatGA1#8caninhibittumorgrowthaloneandincombinationwithan 

anti-PD1antibody.InaCT26(mousecoloncancer)syngeneicmousemodelCS7BL/6mice(n10 

35 mice/group)weresubcutaneouslyengraftedwithCT26cells.Thefirstdoseofeachtestagentwas 

12 

Figure12depictsthatGAlvariantscaninhibittumorgrowthinMC38(mousecoloncancer)
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administered3daysaftertumorinoculation.Micewereintraperitoneallytreatedwithindicated 

antibodiestwiceperweekfor3weeks.RMP1-14wasacommerciallyavailableanti-mousePD1 

antibody.Alldatapointsrepresentmeans+SEM.  

Figures 15Aand 15B depictthebinding ofanti-GARP/TGFf3 antibodiestohuman 

5 GARP/TGFf3complex(15A)andhumanGARPalone(15B)assessedbyELISA.  

Figures16A-16Ddepictwholecellbindingofanti-GARP/TGFf3antibodiestoHs57STcells 

(16A),humanGARPtransfectedCR0-Scells(16B),humanplatelets(16C)andhumanTregcells 

(16D)assessedbyflowcytometry.  

Figure17depictstheabilityofanti-GARP/TGFf3antibodiestoinhibitTGFf31releasefrom 

10 thrombin-activatedplatelets.  
S Figure18depictstheabilityofanti-GARP/TGF~antibodiestoreduceTreg-mediated 

suppressionofCD3+Tcells.  

Figures19Aand19Bdepictanti-GARP/TGFf3antibodies'ADCCeffectsonHs578Tcellsat 

thepresenceofPBMCsfromdonor1(19A)anddonor2(19B).  

15 Figure20depictstheabilityofanti-GARP/TGFf3antibodiestodepleteGARP+Tregcellsin 

PBMCsfromfourdonors.  

Figures21A-21Cdepictanti-GARP/TGFf3antibodies'abilitytoinhibittumorgrowthin 

MC3Smousecoloncancermodel.Figure21Adepictstumorgrowthcurvesunderthetreatmentof 

indicatedanti-GARP/TGFf3antibodiesandcontrol.Figure21BdepictsTregcellpopulationinthe 

20 bloodofthemiceineachtreatmentgroup.Figure21CdepictsTregcellpopulationinthespleensof 

DETAILEDDESCRIPTION 

Thepresentdisclosureprovidesisolatedmonoclonalantibodiesandantibodyderivatives 

25 thatbindspecificallytoGARP/TGFf3complexwithhighaffinityincludingmonospecificanti

GARP/TGFf3antibodiesandmultispecificantibodiesthatbindstoGARP/TGFf3complexandone 

ormoreadditionaltarget.Incertainembodimentsanantibodyorantibodyderivativedisclosed 

hereincomprisesafull-lengthantibodythatbindstoGARP/TGF~complex. Incertain 

embodimentsanantibodyorantibodyderivativedisclosedhereincomprisesascFvthatbindsto 

30 GARP/TGFf3complex. Thisdisclosurefurtherprovidesmethodsofmakingandusingantibodies 

andantibodyderivativesdisclosedhereinandpharmaceuticalcompositionscomprisingthesame, 

e.g.,fortreatingdiseasesanddisorderse.g.,cancer. Theinventionisbasedinpartonthe 

discoveryofnovelantibodiesthatbindtoGARP/TGFf3complexwhichcantargetatumorcell 

and/orincreaseanimmuneresponseagainstatumorcell.  

35 Forclarityandnotbywayoflimitationthedetaileddescriptionofthepresentlydisclosed 

13 

themiceineachtreatmentgroup.
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subjectmatterisdividedintothefollowingsubsections: 

1. Definitions, 

2. Antibodiesandantibodyderivatives 

3. Methodsofuse, 

5 4. Pharmaceuticalformulationwand 

5. Articlesofmanufacture.  

1. DEFiNITIONS 

Theterm antibody"asreferredtohereinincludesfull-lengthantibodiesandanyantigen

10 bindingfragmentthereof(i.e.,antibodyfragment).An"antibody"canbeastandalonemoleculeor 

aportionofanantibodyderivative. Exemplaryantibodyderivativesincludebutarenotlimited 

toamultifunctionalantibodye.g.,amultispecificantibody(e.g.,abispecificantibody),anantigen

recognizingreceptor(e.g.,achimericantigenreceptor),anantibodyconjugatecomprisingan 

additionalproteinaceousornon-proteinaceousmoiety(e.g.,anantibody-drugconjugateora 

15 polymer-coatedantibody),andothermultifuctionalmoleculescomprisinganantibody.  

A "full-length antibody~~, "S antibody and "whole antibody" refers to an 

antibodysimilartoanativeantibodystructureorhavingheavychainsthatcontainanFcregionas 

definedherein.Incertainembodimentsafull-lengthantibodycomprisestwoheavychainsandtwo 

lightchains. Incertainembodimentsthevariableregionsofthelightandheavychainsare 

20 responsibleforantigenbinding.Thevariableregionsofaheavychainandalightchainmaybe 

referredtoas"MRand"ML"respectively.Thevariableregionsinbothchainsgenerallycontain 

threehighlyvariableloopscalledthe S 

(LC)CDRsincludingLC-CDR1,LC-CDR2,andLC-CDR3,heavychain(HC)CDRsincluding 
S 

HC-CDR1,HC-CDR2,andHC-CDR3).CDRboundanesfortheantibodiesandantigen-binding 

25 fragmentsdisclosedhereinmaybedefinedoridentifiedbywell-knownconventionse.g.,the 

conventionsofKabatChothiaMacallumJMGTandAlloasdescribedbelow.ThethreeCDRs 

oftheheavyorlightchainsareinterposedbetweenflankingstretchesknownasframeworkregions 

(FRs),whicharemoreconservedthantheCDRsandformascaffoldtosupportthehypervariable 

loops.Theconstantregionsoftheheavyandlightchainsarenotinvolvedinantigenbindingbut 

30 exhibitvariouseffectorfunctions.Antibodiesareassignedtoclassesbasedontheaminoacid 

sequenceoftheconstantregionoftheirheavychain.Thefivemajorclassesorisotypesof 

antibodiesareIgAJgD,1gBJgGand1gMwhicharecharacterizedbythepresenceofa,6,sy, 

andp.heavychainsrespectively.Severalofthemajorantibodyclassesaredividedintosubclasses 

suchasIgGi(ylheavychain),JgG2(y2heavychain),JgG3(y3heavychain),JgG4(y4heavy 

35 chain),IgAl(alheavychain),orJgA2(a2heavychain). Incertainembodimentsafull-length 
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antibodyisglycosylated.Incertainembodimentsafull-lengthantibodycomprisesaglycanlinked 

toitsFeregion.Incertainembodimentsafull-lengthantibodycomprisesabranchedglycan.  

Theterm antigen-bindingpo~ion~~ antibodyfragment"and"antibodyportion ofan 

antibodyasusedhereinreferstooneormorefragmentsofanantibodythatretaintheabilityto 

5 specificallybindtoanantigen.Ithasbeenshownthattheantigen-bindingfunctionofanantibody 

canbeperformedbyfragmentsofafull-lengthantibody.Examplesofantibodyfragmentsinclude 

butarenotlimitedtoFvFabFab'Fab'-SHF(ab')2,diabodieslinearantibodiessingle-chain 

antibodymolecules(e.g.,scFvandscFv-Fc),asingledomainantibodyaVIHIHaVHH-Fca 

nanobodyadomainantibodyabivalentdomainantibodyoranyotherfragmentorcombination 

10 thereofofanantibodythatbindstoanantigen. A"VIHIH referstoasingledomainantibody 

isolatedfromacamelidanimal.IncertainembodimentsaVHIHcomprisesavariableregionofa 

heavychainofacamelidheavychainantibody.IncertainembodimentsaVHHhasasizeofno 

morethanabout25kDa.IncertainembodimentsaVHHhasasizeofnomorethanabout20Tha.  

IncertainembodimentsaVHIHhasasizeofnomorethanabout15kDa.  

15 An antibodythatcross-competesforbinding"withareferenceantibodyreferstoan 

antibodythatblocksbindingofthereferenceantibodytoitsantigeninacompetitionassayby o 

ormoreandconverselythereferenceantibodyblocksbindingoftheantibodytoitsantigenina 

competitionassayby oormore.AnexemplarycompetitionassayisdescribedinAntibodies, 

HarlowandLane(ColdSpringHarborPressColdSpringHarborNY).  

20 "Fv"Sisaminimumantibodyfragmentwhichcontainsacompleteantigen-recognitionand
S 

bindingsite.Thisfragmentconsistsofadimerofoneheavy-andonelight-chainvanableregionin 

loops(3loopsineachoftheheavyandlightchains)thatcontributetheaminoacidresiduesto 

antigenbindingandconferantigenbindingspecificitytotheantibody.Howeverevenasingle 

25 variabledomain(orhalfofaFvcomprisingonlythreeCDRsspecificforanantigen)canrecognize 

andbindtoanantigenalthoughsometimesataloweraffinitythantheentirebindingsite.  
" " 

Single-chainFv,"alsoabbreviatedas"sFv or scFv areantibodyfragmentsthat 
comprisetheVHandVLantibodydomainsconnectedintoasinglepolypeptidechain.Insome 

embodimentsthescFvpolypeptidefurthercomprisesapolypeptidelinkerbetweentheVHandVL 

30 domainswhichenablesthescFvtoformthedesiredstructureforantigenbinding.Forareviewof 

scFvseePhickthuninThePharmacologyofMonoclonalAntibodiesvol.113Rosenburgand 

Mooreeds.,Springer-VerlagNewYorkpp.269-315(1994).  

An acceptorhumanframework"or"humanframework"forthepurposeshereinisa 

frameworkcomprisingtheaminoacidsequenceofalightchainvariabledomain(VL)frameworkor 

35 aheavychainvariabledomain(VH)frameworkderivedfromahumanimmunoglobulinframework 

15 
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orahumanconsensusframework. Anacceptorhumanframework"derivedfrom human 

immunoglobulinframeworkorahumanconsensusframeworkmaycomprisethesameaminoacid 

sequencethereoforitmaycontainaminoacidsequencechanges. Incertainembodimentsthe 

numberofaminoacidchangesare10orless,9orless,8orless7orless,6orless,5orless,4 

5 orless,3orlessor2orless. Incertainembodimentsthe"/Lacceptorhumanframeworkis 

identicalinsequencetotheN/Lhumanimmunoglobulinframeworksequenceorhumanconsensus 

frameworksequence.  

"Affinity"referstothestrengthofthesumtotalofnoncovalentinteractionsbetweena 

singlebindingsiteofamolecule(e.g.,anantibody)anditsbindingpartner(e.g.,anantigen).Unless 

10 indicatedotherwiseasusedherein"bindingaffinity"refersto S 

intnnsicbindingaffinitywhich 
reflectsa1:1interactionbetweenmembersofabindingpair(e.g.,antibodyandantigen).The 

affinityofamoleculeXforitspartnerYcangenerallyberepresentedbythedissociationconstant 

(KD). Affinitycanbemeasuredbycommonmethodsknownintheartincludingthosedescribed 

herein. Specificillustrativeandexemplaryembodimentsformeasuringbindingaffinityare 

15 describedinthefollowing.  

Anaffinitymatured"antibodyreferstoanantibodywithoneormorealterationsinoneor 

moreCDRsorhypervariableregions(HVRs),comparedtoaparentantibodywhichdoesnot 

possesssuchalterationswhichalterationsprovideimprovedaffinityoftheantibodyforantigen.  

"GARPproteinor"GARPpolypeptide" as used herein refers to any 

20 GARPpolypeptidefromanyvertebratesourceincludingmammalssuchasprimates(e.g.,humans 

andcynomolgusmonkeys),oranyfragmentthereofandmayoptionallycompriseuptooneupto 

aminoacidsubstitutions, additionsand/ordeletions. Thetermencompassesfull-length, 

unprocessedGARPaswellasanyformofGARPthatresultsfromprocessinginthecell.Theterm 

25 alsoencompassesnaturallyoccurringvariantsofGARPe.g.,splicevariantsorallelicvariants.In 

certainembodimentsaGARPpolypeptidecomprisesorhasanaminoacidsequencethatisatleast 

about800oatleastabout850oatleastabout900oatleastabout950oatleastabout960oatleast 

about970o atleastabout980o atleastabout990ooratleastabout100~ohomologousoridentical 

to the sequence having a NCBlReference Nos:NP001122394.1 NP001357116.1, 

30 NP001357117.1, NP001357118.1, NP001357119.1, NP001357120.1 , orNP005503.1 

(homologyhereinmaybedeterminedusingstandardsoftwaresuchasBLASTorFASTA). In 

certainembodimentstheGARPpolypeptidecomprisesorhasanaminoacidsequencethatisthe 

entiretyoraconsecutiveportionofSEQIDNO:85.JncertainembodimentsaGARPproteinisina 

GARP/TGFf3complex.IncertainembodimentsaGAFFproteinisnotinaGARP/TGFf3complex, 

35 e.g.,anisolatedGARPprotein.  

16 
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Theterm"ECDofGARP referstoanextracellulardomainofGARP. Incertain 

embodimentstheextracellulardomainofGARPisaN-terminalextracellulardomainofGARP.In 

certainembodimentstheN-terminalECDofanexemplaryGARPpolypeptidecancomprisethe 

aminoacidsequencesetforthinSEQIDNO:86.  

5 Theterms anti-GARP/TGF[3antibody and"anantibodythatbindstoGARP/TGFf3 

complex"refertoanantibodythatiscapableofbindingtoGARP/TGFf3complexwithsufficient 

affinitysuchthattheantibodyisusefulasadiagnosticand/ortherapeuticagentfortargeting 
S 

GARP/TGFf3complex.Inoneembodimenttheextentofbindingofananti-GARP/TGFf3antibody 

toanunrelatednon-GARP/TGFf3proteinislessthanabout oofthebindingoftheantibodyto 

10 GARP/TGFf3complexasmeasurede.g.,byaBIACORIEtsurfaceplasmonresonanceassay. In 

certainembodimentsanantibodythatbindstoGARP/TGFf3complexhasadissociationconstant 

(KD)of<about1~tM<about100nM,<about10nM,<about1nM<about0.1nM<about 

0.01nMor<about0.001nM(e.g.,10~8Morlesse.g.,fromio 8 Mto1012Me.g.,from10-~M 

to1010M). Incertainembodimentsananti-GARP/TGF~antibodybindstoanepitopeofa 

15 GARP/TGFf3complexthatisconservedamongtheGARP/TGFf3complexfromdifferentspecies.In 

certainembodimentsananti-GARP/TGFf3antibodybindstoanepitopeonaGARPproteinthatis 

intheECDoftheproteinincertainembodiments ananti-GARP/TGFf3antibodybindstoa 

GARPproteininaGARP/TGFf3complex.Incertainembodimentsananti-GARP/TGFf3antibody 

bindstoaGAMYproteinthatisnotinaGARP/TGFf3complexe.g.,anisolatedGARPprotein.In 

20 certainembodimentsananti-GARP/TGFf3antibodydoesnotbindtoaGARPproteinthatisnota 

GARP/TGFf3complex.  

Theterm S 

lightchainisderivedfromaparticularsourceorspecieswhiletheremainderoftheheavyand/or 

lightchainisderivedfromadifferentsourceorspecies. Incertainembodimentsachimeric 

25 antibodydisclosedhereincomprisesacamelidheavychainvariableregionandahumanFcregion.  

Asusedhereintheterm"CDR"or complementaritydeterminingregion"isintendedto 

meanthenon-contiguousantigencombiningsiteswithinthevariableregionofaheavychainand/or 

alightchain.TheseparticularregionshavebeendescribedbyKabatetal.,J.Biol.Chem.  

252:6609-6616(1977);Kabatetal.,U.S.Dept.ofHealthandHumanServices,"Sequencesof 

30 proteinsofimmunologicalinterest"(1991);Chothiaetal.,J.Mol.Biol.196:901-917(1987);Al

LazikaniB.etal.,J.Mol.Biol.,273:927-948(1997);Macallumetal.,J.Mol.Biol.262:732-745 
. AbhinandanandMartinMol.Immunol.,45:3832-3839(2008);LefrancM.P.etal.,Dev.  

Comp.Immunol.,27:55-77(2003);andHoneggerandPhickthunJ.Mol.Biol. 309:657-670 

(2001),wherethedefinitionsincludeoverlappingorsubsetsofaminoacidresidueswhencompared 
35 againsteachother.NeverthelessapplicationofanyoneofthedefinitionstorefertoaCDRofan 

17 

"chimenc antibodyreferstoanantibodyinwhichaportionoftheheavyand/or
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antibodyorgraftedantibodiesorvariantsthereofisintendedtobewithinthescopeofthetermas 

definedandusedherein.TheaminoacidresidueswhichencompasstheCDRsasdefinedbyeachof 

theabovecitedreferencesaresetforthbelowinTable1asacomparison.CDRprediction 

algorithmsandinterfacesareknownintheartincludingforexampleAbhinandanandMartin 

5 Mol.Immunol,,45:3832-3839(2008);EhrenmannF.etal,,NucleicAcidsRes,,38:D301-D307 

(2010);andAdolf-BryfogleJ.etal.,NucleicAcidsRes . D432-D438(2015).Thecontentsof 

thereferencescitedinthisparagraphareincorporatedhereinbyreferenceintheirentiretiesforuse 

inthepresentapplicationandforpossibleinclusioninoneormoreclaimsherein.  

Table1:CDRdefinitions 
.2 MacCallum3  IMGT4  AHo5 Kabat' Chothia 

VHCDR1 31-35 26-32 30-35 27-38 25-40 

VHCDR2 50-65 53-55 47-58 56-65 58-77 

VHCDR3 95-102 96-101 93-101 105-117 109-137 

VLCDR1 24-34 26-32 30-36 27-38 25-40 

VLCDR2 50-56 50-52 46-55 56-65 58-77 

VLCDR3 89-97 91-96 89-96 105-117 109-137 

10 tRid numberingfollowsthenomenclatureofKabatetal.,supra.  

2ResiduenumberingfollowsthenomenclatureofChothiaetal.,supra.  

3ResiduenumberingfollowsthenomenclatureofMacallumetal supra.  

4ResiduenumberingfollowsthenomenclatureofLefrancetal.,supra.  

5ResiduenumberingfollowsthenomenclatureofHoneggerandPltickthunsupra.  

numberingasinKabat" andvariationsthereofreferstothenumberingsystemusedforheavy

chainvariabledomainsorlight-chainvariabledomainsofthecompilationofantibodiesinKabatet 

al supra.Usingthisnumberingsystemtheactuallinearaminoacidsequencemaycontainfeweror 

additionalaminoacidscorrespondingtoashorteningoforinsertionintoaFRorCDRofthe 

20 variabledomain.Forexampleaheavy-chainvariabledomainmayincludeasingleaminoacid 

insert(residue52aaccordingtoKabat)afterresidue52ofH2andinsertedresidues(e.g.residues 

82a,82band82cetc.accordingtoKabat)afterheavy-chainFRresidue82.TheKabatnumbering 

ofresiduesmaybedeterminedforagivenantibodybyalignmentatregionsofhomologyofthe 

sequenceoftheantibodywitha"standard"Kabatnumberedsequence.  

25 IncertainembodimentstheaminoacidresidueswhichencompasstheCDRsofasingle 

domainantibodyisdefinedaccordingtotheJMGTnomenclatureinLefrancetal.,supra.Incertain 

embodimentstheaminoacidresidueswhichencompasstheCDRsofafull-lengthantibodyora 

18 

15 Theexpression variable-domainresidue-numberingasinKabat"or amino-acid-position
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scFvisdefinedaccordingtotheKabatnomenclatureinKabatetal.,supra.Incertainembodiments 

thenumberingoftheresiduesinanimmunoglobulinheavychaine.g.,inanFcregionisthatofthe 

EUindexasinKabatetal.,supra.The"EUindexasinKabat"referstotheresiduenumberingof 

thehumanIgGiEUantibody.  

5 "Framework"or'FR"referstoresiduesarethosevariable-domainresiduesotherthanthe 

CDRresiduesashereindefined.  

A"humanized"antibodyreferstoachimericantibodycomprisingaminoacidresiduesfrom 

non-humanCDRs/HVRsandaminoacidresiduesfromhumanFRs.Incertainembodimentsa 

humanizedantibodywillcomprisesubstantiallyallofatleastoneandtypicallytwovariable 

10 domainsinwhichallorsubstantiallyalloftheIWRs/CDRscorrespondtothoseofanon-human 

antibodyandallorsubstantiallyalloftheFRscorrespondtothoseofahumanantibody.A 

humanizedantibodyoptionallymaycompriseatleastaportionofanantibodyconstantregion 

derivedfromahumanantibody.A"humanizedformofanantibodye.g.,anon-humanantibody, 

referstoanantibodythathasundergonehumanization.  

15 A"humanantibody''S anantibodythatpossessesanamino-acidsequencecorrespondingto 

thatofanantibodyproducedbyahumanand/orhasbeenmadeusinganyofthetechniquesfor 

makinghumanantibodiesasdisclosedherein.Thisdefinitionofahumanantibodyspecifically 

excludesahumanizedantibodycomprisingnon-humanantigen-bindingresidues.Humanantibodies 

canbeproducedusingvarioustechniquesknownintheartincludingphage-displaylibraries.  

20 HoogenboomandWinterJ.Mol.Biol.,227:381(1991);Marksetal.,J.Mol.Biol.,222:581(1991).  

AlsoavailableforthepreparationofhumanmonoclonalantibodiesaremethodsdescribedinCole 

Immunol 147(1):86-95(1991).SeealsovanDijkandvandeWinkelCuff.Opin.Pharmacol.,5: 

368-74(2001).Humanantibodiescanbepreparedbyadministeringtheantigentoatransgenic 

25 animalthathasbeenmodifiedtoproducesuchantibodiesinresponsetoantigenicchallengebut 

whoseendogenouslocihavebeendisablede.g.,immunizedxenomice(seee.g.,U.S.Pat.Nos.  

6,075,181and6,150,584regardingXIENOMOUSE T M technology).SeealsoforexampleLietal., 

Proc.Natl.Acad. Sci.USA,103:3557-3562(2006)regardinghumanantibodiesgeneratedviaa 

humanB-cellhybridomatechnology.  

30 "Percent(0o)aminoacidsequenceidentity"or"homology"withrespecttothepolypeptide 

andantibodysequencesidentifiedhereinisdefinedasthepercentageofaminoacidresiduesina 

candidatesequencethatareidenticalwiththeaminoacidresiduesinthepolypeptidebeing 

comparedafteraligningthesequencesconsideringanyconservativesubstitutionsaspartofthe 

sequenceidentity.Alignmentforpurposesofdeterminingpercentaminoacidsequenceidentitycan 

35 beachievedinvariouswaysthatarewithintheskillintheartforinstanceusingpubliclyavailable 

19 

etal.,MonoclonalAntibodiesandCancerTherapyAlanR.Lissp.77(1985);Boerneretal.,J.
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computersoftwaresuchasBLASTBLAST-2,ALIGNMegalign(DNASTAR),orMUSCLE 

software.Thoseskilledintheartcandetermineappropriateparametersformeasuringalignment, 

includinganyalgorithmsneededtoachievemaximalalignmentoverthefull-lengthofthe 

sequencesbeingcompared.Forpurposeshereinhowever0oaminoacidsequenceidentityvalues 

5 aregeneratedusingthesequencecomparisoncomputerprogramMUSCLE(EdgarR.C4~ Nucleic 

AcidsResearch32(5):1792-1797,2OO4~EdgarR.CBMCBioinformatics5(1):113,2004).  

"Homologous referstothesequencesimilarityorsequenceidentitybetweentwo 

polypeptidesorbetweentwonucleicacidmolecules.Whenapositioninbothofthetwocompared 

sequencesisoccupiedbythesamebaseoraminoacidmonomersubunite.g.,ifapositionineach 

10 oftwoDNAmoleculesisoccupiedbyadeninethenthemoleculesarehomologousatthatposition.  

Thepercentofhomologybetweentwosequencesisafunctionofthenumberofmatchingor 

homologouspositionssharedbythetwosequencesdividedbythenumberofpositionscompared 

times100.Forexampleif6of10ofthepositionsintwosequencesarematchedorhomologous 

thenthetwosequencesare600ohomologous.BywayofexampletheDNAsequencesATTGCC 

15 andTATGGCshare50~ohomology.Generallyacomparisonismadewhentwosequencesare 

alignedtogivemaximumhomology.  

Thetermconstantdomain"referstotheportionofanimmunoglobulinmoleculehavinga 

moreconservedaminoacidsequencerelativetotheotherportionoftheimmunoglobulinthe 

variabledomainwhichcontainstheantigen-bindingsite.TheconstantdomaincontainstheCHi, 

20 CH2andCH3domains(collectivelyCH)oftheheavychainandtheCLdomainofthelightchain.  

The"lightchains"ofantibodies(e.g.,immunoglobulins)fromanymammalianspeciescan 

aminoacidsequencesoftheirconstantdomains.  

The"CHidomain"(alsoreferredtoas"Cl"of"Hi"domain)usuallyextendsfromabout 

25 aminoacid118toaboutaminoacid215(EUnumberingsystem).  

"Hingeregion"isgenerallydefinedasaregioninJgGcorrespondingtoGlu216toPro23O 

ofhumanIgGi(BurtonMolec.Jmmunol.22:161-206(1985)).HingeregionsofotherJgGisotypes 

maybealignedwiththeIgGisequencebyplacingthefirstandlastcysteineresiduesforminginter

heavychainS-Sbondsinthesamepositions.  

30 The"CH2domain"ofahumanJgGFcregion(alsoreferredtoas domain)usually 

extendsfromaboutaminoacid231toaboutaminoacid340.TheCH2domainisuniqueinthatitis 

notcloselypairedwithanotherdomain.RathertwoN-linkedbranchedcarbohydratechainsare 

interposedbetweenthetwoCH2domainsofanintactnativeJgGmolecule.Ithasbeenspeculated 

thatthecarbohydratemayprovideasubstituteforthedomain-domainpairingandhelpstabilizethe 

35 CH2domain.BurtonMolecImmunol.22:161-206(1985).  

20 

beassignedtooneoftwoclearlydistincttypescalledkappa("K")andlambda("K"),basedonthe
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The"CR3domain"(alsoreferredtoas"C2"domain)comprisestheresiduesbetweena 

CR2domainandtheC-terminalofanFeregion(i.e.fromaboutaminoacidresidue341totheC

terminalendofanantibodysequencetypicallyataminoacidresidue446or447ofanIgO).  

Theterm"Fcregion"orfragmentcrystallizableregion"hereinisusedtodefineaC-terminal 

5 regionofanimmunoglobulinheavychainincludingnative-sequenceFcregionsandvariantFe 

regions.AlthoughtheboundariesoftheFcregionofanimmunoglobulinheavychainmightvary, 

thehumanJgGheavy-chainFeregionisusuallydefinedtostretchfromanaminoacidresidueat 

positionCys226orfromPro23Otothecarboxyl-terminusthereofTheC-terminallysine(residue 

447accordingtotheEUnumberingsystem)oftheFcregionmayberemovedforexampleduring 

10 productionorpurificationoftheantibodyorbyrecombinantlyengineeringthenucleicacid 

encodingaheavychainoftheantibody.Accordinglyacompositionofintactantibodiesmay 

compriseantibodypopulationswithallK447residuesremovedantibodypopulationswithnoK447 

residuesremovedandantibodypopulationshavingamixtureofantibodieswithandwithoutthe 

K447residue.Suitablenative-sequenceFeregionsforuseintheantibodiesdescribedherein 

15 includehumanIgGiJgG2(JgG2AJgG2B),JgG3andJgG4.  

"Fereceptor" or'17cR"describesareceptorthatbindstheFeregionofanantibody.The 

preferred17cRisanativehuman17cR.Moreoverapreferred17cRisonewhichbindsanJgG 

antibody(agammareceptor)andincludesreceptorsoftheFeyRIFeyRliandFeyRIJIsubclasses, 

includingallelicvariantsandalternativelysplicedformsofthesereceptorsFeyRlireceptors 

20 includeFeyRIJA(an"activatingreceptor")andFeyRJJB(an"S receptor),whichhave 

similaraminoacidsequencesthatdifferprimarilyinthecytoplasmicdomainsthereofActivating 

cytoplasmicdomain.InhibitoryreceptorFeyfficontainsanimmunoreceptortyrosine-based 

inhibitionmotif(ITIM)initscytoplasmicdomain.(SeeM.DaeronAnnu.Rev.Immunol.15:203

25 234(1997).FeRsarereviewedinRavetchandKinetAnnu.Rev.Immunol.9:457-92(1991); 

Capeletal.,Immunomethods4:25-34(1994);anddeHaasetal J.Lab.Clin.Med.126:330-41 

(1995).OtherFeRsincludingthosetobeidentifiedinthefutureareencompassedbytheterm 
"17cR" S 

herein.  

Thetermepitopeasusedhereinreferstothespecificgroupofatomsoraminoacidsonan 

30 antigentowhichanantibodyorantibodyderivativebinds.Twoantibodiesorantigen-binding 

moietiesmaybindthesameepitopewithinanantigeniftheyexhibitcompetitivebindingforthe 
S 

antigen.  

Asusehereinthetermsspecificallybinds,'specificallyrecognizingand"isspecificfor 

refertomeasurableandreproducibleinteractionssuchasbindingbetweenatargetandanantibody 

35 orantibodymoietywhichisdeterminativeofthepresenceofthetargetinthepresenceofa 

21 

receptorFeyRIJAcontainsanimmunoreceptortyrosine-basedactivationmotif(ITAM)inits
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heterogeneouspopulationofmoleculesincludingbiologicalmolecules.Forexampleanantibody 

orantibodymoietythatspecificallyrecognizesatarget(whichcanbeanepitope)isanantibodyor 

antibodymoietythatbindsthistargetwithgreateraffinitygreateraviditygreaterreadinessand/or 

greaterdurationthanitsbindingstoothertargets.Insomeembodimentstheextentofbindingofan 

5 antibodytoanunrelatedtargetislessthanabout100oofthebindingoftheantibodytothetargetas 

measurede.g.,byaradioimmunoassay(RIA).Insomeembodimentsanantibodythatspecifically 

bindsatargethasadissociationconstant(KD)of<10~~M<106M,<io T M,<io8 M,<io9 M, 

<1010M<1041Mor~ MInsomeembodimentsanantibodyspecificallybindsanepitope 

onaproteinthatisconservedamongtheproteinfromdifferentspecies.Insomeembodiments, 

10 specificbindingcanincludebutdoesnotrequireexclusivebinding.Bindingspecificityofthe 

antibodyorantigen-bindingdomaincanbedeterminedexperimentallybymethodsknownintheart.  

SuchmethodscomprisebutarenotlimitedtoWesternblotsELISA-,RIA-, ECL WMA-EJA-, 

BJACORE'~'-testsandpeptidescans.  

An"S antibody(orconstnict)isonethathasbeenidentified separatedand/or 

15 recoveredfromacomponentofitsproductionenvironment(e.g.,naturalorrecombinant).Incertain 

embodimentstheisolatedpolypeptideisfreeorsubstantiallyfreefromassociationwithallother 

componentsfromitsproductionenvironment.  

An"S nucleicacidmoleculeencodingaconstructantibodyorantigen-binding 

fragmentthereofdescribedhereinisanucleicacidmoleculethatisidentifiedandseparatedfromat 

20 leastonecontaminantnucleicacidmoleculewithwhichitisordinarilyassociatedinthe 

environmentinwhichitwasproduced.Incertainembodimentstheisolatednucleicacidisfreeor 

Theisolatednucleicacidmoleculesencodingthepolypeptidesandantibodiesdescribedhereinisin 

aformotherthanintheformorsettinginwhichitisfoundinnature.Isolatednucleicacid 

25 moleculesthereforearedistinguishedfromnucleicacidencodingthepolypeptidesandantibodies 

describedhereinexistingnaturallyincells.Anisolatednucleicacidincludesanucleicacid 

moleculecontainedincellsthatordinarilycontainthenucleicacidmoleculebutthenucleicacid 

moleculeispresentextrachromosomallyoratachromosomallocationthatisdifferentfromits 

naturalchromosomallocation.  

30 Nucleicacidis"operablylinked"oroperativelylinked"whenitisplacedintoafunctional 

relationshipwithanothernucleicacidsequence.ForexampleDNAforapresequenceorsecretory 

leaderisoperablylinkedtoDNAforapolypeptideifitisexpressedasapreproteinthatparticipates 

inthesecretionofthepolypeptide;apromoterorenhancerisoperablylinkedtoacodingsequence 

ifitaffectsthetranscriptionofthesequenceoraribosomebindingsiteisoperablylinkedtoa 

35 codingsequenceifitispositionedsoastofacilitatetranslation.Generally,"operablylinked"means 

22 

substantiallyfreefromassociationwithallcomponentsassociatedwiththeproductionenvironment.
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thattheDNAsequencesbeinglinkedarecontiguousandinthecaseofasecretoryleader, 

contiguousandinreadingframe.Howeverenhancersdonothavetobecontiguous.Linkingis 

accomplishedbyligationatconvenientrestrictionsites.Ifsuchsitesdonotexistthesynthetic 

oligonucleotideadaptorsorlinkersareusedinaccordancewithconventionalpractice.  

5 Theterm"vector, asusedhereinreferstoanucleicacidmoleculecapableofpropagating 

anothernucleicacidtowhichitislinked.Thetermincludesthevectorasaself-replicatingnucleic 

acidstructureaswellasthevectorincorporatedintothegenomeofahostcellintowhichithas 

beenintroduced.Certainvectorsarecapableofdirectingtheexpressionofnucleicacidstowhich 

theyareoperativelylinked.Suchvectorsarereferredtohereinasexpressionvectors.  

10 Theterm"transfected"or'transformed"or"transduced"asusedhereinreferstoaprocess 

bywhichexogenousnucleicacidistransferredorintroducedintothehostcell.A"transfected"or 

"transformed"or"transduced"cellisonewhichhasbeentransfectedtransformedortransduced 

withexogenousnucleicacidwhichcellincludestheprimarysubjectcellanditsprogeny.  

Theterms"hostcell""hostcellline, and"hostcellculture areusedinterchangeablyand 

15 refertocellsintowhichexogenousnucleicacidhasbeenintroducedincludingtheprogenyofsuch 

cells.Hostcellsinclude"transformants"and"transformedcells" whichincludetheprimary 

transformedcellandprogenyderivedtherefromwithoutregardtothenumberofpassages.Progeny 

maynotbecompletelyidenticalinnucleicacidcontenttoaparentcellandmaycontainmutations.  

Mutantprogenythathavethesamefunctionorbiologicalactivityasscreenedorselectedforinthe 

20 originallytransformedcellareincludedherein.  

Thetermssubject" individual,"and"patient"areusedinterchangeablyhereintorefertoa 

someembodimentsthesubjectisahuman.  

Aneffectiveamount"ofanagentreferstoanamounteffectiveatdosagesandforperiods 

25 oftimenecessarytoachievethedesiredtherapeuticorprophylacticresult.Thespecificdosemay 

varydependingononeormoreoftheparticularagentchosenthedosingregimentobefollowed, 

whetheritisadministeredincombinationwithothercompoundstimingofadministrationthe 

tissuetobeimagedandthephysicaldeliverysysteminwhichitiscarded.  

A"therapeuticallyeffectiveamount"ofasubstance/moleculeoftheapplicationagonistor 

30 antagonistmayvaryaccordingtofactorssuchasthediseasestateagesexandweightofthe 

individualandtheabilityofthesubstance/moleculeagonistorantagonisttoelicitadesired 

responseintheindividual.Atherapeuticallyeffectiveamountisalsooneinwhichanytoxicor 

S effectsofthesubstance/moleculeagonistorantagonistareoutweighedbythe 

therapeuticallybeneficialeffects. Atherapeuticallyeffectiveamountmaybedeliveredinoneor 

35 moreadministrations.  

23 

mammalincludingbutnotlimitedtohumanbovinehorsefelinecaninerodentorprimate.In
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Asusedherein"treatment"or'treating"isanapproachforobtainingbeneficialordesired 

resultsincludingclinicalresults.Forpurposesofthisapplicationbeneficialordesiredclinical 

resultsincludebutarenotlimitedtooneormoreofthefollowing:alleviatingoneormore 

symptomsresultingfromthediseasediminishingtheextentofthediseasestabilizingthedisease 

5 (e.g.,preventingordelayingtheworseningofthedisease),preventingordelayingthespread(e.g., 

metastasis)ofthediseasepreventingordelayingtherecurrenceofthediseasedelayingorslowing 

theprogressionofthediseaseamelioratingthediseasestateprovidingaremission(partialortotal) 

ofthediseasedecreasingthedoseofoneormoreothermedicationsrequiredtotreatthedisease, 

delayingtheprogressionofthediseaseincreasingorimprovingthequalityoflifeincreasing 

10 weightgain and/orprolongingsurvival. Alsoencompassedby"treatment"isareductionof 

pathologicalconsequenceofcancer(suchasforexampletumorvolume).Themethodsofthe 

applicationcontemplateanyoneormoreoftheseaspectsoftreatment."Treatment"doesnot 

necessarilymeanthattheconditionbeingtreatedwillbecured.  

Itisunderstoodthatembodimentsoftheapplicationdescribedhereininclude consisting 

15 and/orconsistingessentiallyof'embodiments.  

Asusedhereinthetermabout"orapproximately"meanswithinanacceptableerrorrange 

fortheparticularvalueasdeterminedbyoneofordinaryskillintheartwhichwilldependinpart 

onhowthevalueismeasuredordeterminedi.e.,thelimitationsofthemeasurementsystem.In 

certainembodiments, about"canmeanwithin3ormorethan3standarddeviationsperthe 

20 practiceintheart.Incertainembodiments"about"canmeanarangeofupto200~, e.g.,upto100 

upto5~o orupto1~oofagivenvalue.Incertainembodimentsparticularlywithrespectto 

orwithin2-foldofavalue.  

Asusedhereintheterm modulate"meanspositivelyornegativelyalter.Exemplary 

25 modulationsincludeaabout1%,about 2 0 oaboutS~oabout10%,about250oaboutSO~oabout 

75~ooraboutlOOoochange.  

Asusedhereintheterm"S meansalterpositivelybyatleastabout o.An 

alterationmaybebyaboutS~oaboutlOgoabout250oabout30%,aboutSO~oabout750oabout 

10000ormore.  

30 Asusedherein, theterm"reducemeansalternegativelybyatleastabout50o.Analteration 

maybebyabout50oabout10~oabout25~~about300oabout50~oabout75%orevenbyabout 

1000o.  

Theterm"aboutX-Y"usedhereinhasthesamemeaningasaboutXtoaboutY.  

Asusedhereinandintheappendedclaimsthesingularforms"a,""or and"the"include 

35 pluralreferentsunlessthecontextclearlydictatesotherwise.  

24 

biologicalsystemsorprocessesthetermcanmeanwithinanorderofmagnitudee.g.,within5-fold
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"Effectorfunctions refertothosebiologicalactivitiesattributabletotheFcregionofan 

antibodywhichvarywiththeantibodyisotype.Examplesofantibodyeffectorfunctionsinclude: 

C1qbindingandcomplementdependentcytotoxicity(CDC),Fcreceptorbindingantibody

dependentcell-mediatedcytotoxicity(ADCC),phagocytosis downregulationofcellsurface 

5 receptors(e.g.,Bcellreceptor),andBcellactivation.  

An"S referstoanantibodyconjugatedtooneormoreheterologous 

molecule(s),includingbutnotlimitedtoacytotoxicagent.  

Theterm"pharmaceuticalformulation"referstoapreparationwhichisinsuchformasto 

permitthebiologicalactivityofanactiveingredientcontainedthereintobeeffectiveandwhich 

10 containsnoadditionalcomponentswhichareunacceptablytoxictoasubjecttowhichthe 

formulationwouldbeadministered.  

A pharmaceuticallyacceptablecarrier, asusedherein referstoaningredientina 

pharmaceuticalformulationotherthananactiveingredientwhichisnontoxictoasubject. A 

pharmaceuticallyacceptablecarrierincludesbutisnotlimitedtoabufferexcipientstabilizeror 

15 preservative.  

Thetermvariableregion"orvariabledomain"referstothedomainofanantibodyheavy 

orlightchainthatisinvolvedinbindingtheantibodytoantigen. Incertainembodimentsthe 

variabledomainsoftheheavychainandlightchain(VHand~VLrespectively)ofanativeantibody 

generallyhavesimilarstructureswitheachdomaincomprisingfourconservedframeworkregions 

20 (FRs)andthreeCDRs. (Seee.g.,Kindtetal.KubyImmunology,6led.,W.H.FreemanandCo., 

page91(2007).)AsingleMRorVLdomainmaybesufficienttoconferantigen-bindingspecificity.  

fromanantibodythatbindstheantigentoscreenalibraryofcomplementaryVLorVHdomains, 

respectively. Seee.g.,Portolanoetal.,J.Immunol.150:880-887(1993);Clarksonetal.,Nature 

25 352:624-628(1991).  

Thetermantigen-recognizingreceptorasusedhereinreferstoareceptorthatiscapableof 

activatinganimmunoresponsivecell(e.g.,aT-cell)inresponsetoitsbindingtoanantigen.Non

limitingexamplesofantigen-recognizingreceptorsincludenativeandmodifiedTcellreceptors 

("TCRs")andchimericantigenreceptors("CARs").  

30 Theterm chimericantigenreceptor or"CAR"asusedhereinreferstoamolecule 

comprisinganextracellularantigen-bindingdomainthatisfusedtoanintracellularsignaling 

domainthatiscapableofactivatingorstimulatinganimmunoresponsivecellandatransmembrane 

domain.Incertainembodimentstheextracellularantigen-bindingdomainofaCARcomprisesan 

antibodyoranantibodyfragmente.g.,aVHHorascFv.Incertainembodimentstheantibody(e.g., 

35 VHHorscFv)isfusedtothetransmembranedomainwhichisfusedtotheintracellularsignaling 

25 

FurthermoreantibodiesthatbindaparticularantigenmaybeisolatedusingaMRor~VLdomain
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domain.IncertainembodimentstheCARisselectedtohavehighbindingaffinityoravidityforthe 
e 

antigen.  

Byimmunoresponsivecell"ismeantacellthatfunctionsinanimmuneresponseora 

progenitororprogenythereof 

5 

2. ANTIBODIESANDANTIBODYDERIVATIVES 

The present disclosure provides antibodies and antibody derivatives. In certain 

embodimentsthedisclosureisbasedinpartonthediscoveryofamonoclonalantibodiesthatbind 

to GARP/TGFf3 complex which can be used in antitumor therapeutics where the 

10 antibodiesselectivelytargetatumorcelland/orinhibitasignalpathwaymediatedbyGARP/TGFf3 

complex andthereby inducebeneficial anti-tumoreffectsagainst tumor cell.Jn certain 

embodimentsanantibodydisclosedhereinisanantagonistantibodywhichinhibitsGARP/TGFf3 
e 

complexfunctions.Incertainembodimentstheanti-GARP/TGFf3antibodyinhibitaninteraction 

betweenGARPandoneormoreTGFf3molecules.Jncertainembodimentstheanti-GARP/TGF~ 

15 antibodyblocksthesignalpathwayinvolvingaGARP/TGFf3complex.Incertainembodimentsthe 

anti-GARP/TGFf3antibodyblocksthereleaseofmatureTGFf3fromaGARP/TGFf3complex.In 

certainembodimentstheanti-GARP/TGFf3antibodyinhibitsaTGFf3signalpathwayinatumor 

cell.Incertainembodimentsthe anti-GARP/TGFf3antibodyinhibitsaTGFf3signalpathwayinan 

immunecelle.g.,aTregcell.Incertainembodimentstheanti-GARP/TGFf3antibodyreducesan 

20 immunesuppressiveeffectcausedbyaTregcell.Incertainembodimentstheanti-GARP/TGFf3 

antibodyincreasesantitumorcytokinesecretioninanimmunecelle.g.,aneffectorTcell. In 

antitumorcytokinesecretioninanimmunecelle.g.,aneffectorTcellcomparedtoareference 

antibodye.g.,anABBV-1S1analog. Incertainembodimentstheanti-GARP/TGFf3antibody 

25 exhibitsantitumorefficacyinasubject. Incertainembodimentstheanti-GARP/TGF~antibody 

exhibitssuperiorantitumorefficacycomparedtoareferenceantibodye.g.,anABBV-151analog 

oraDS-lOO5aanalog.ABBV-151,alsoknownasLHG1O.6isananti-GARP/TGFf3therapeutic 

antibodyinclinicalstagethesequencesofwhicharedisclosedinUS2016/0251438.DS-1005aalso 

knownasHi5iD-HiL1, isananti-GARP/TGFf3IgGiantibodyinclinicalstagethesequencesof 

30 whicharedisclosedinUS2018/0258184.  

Incertainembodiments anantibodyofthepresentdisclosurecanbeorcomprisea 

monoclonalantibodyincludingachimerichumanizedorhumanantibody.Incertainembodiments 

theantibodydisclosedhereincomprisesahumanizedantibody.Incertainembodimentsthe 

antibodycomprisesanacceptorhumanframeworke.g.,ahumanimmunoglobulinframeworkora 

35 humanconsensusframework.Incertainembodimentstheantibodydisclosedhereincomprisesa 

26 

certainembodimentstheanti-GARP/TGF~antibodyexhibitsasuperiorabilitytoincrease
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humanantibody.  

Incertainembodimentsanantibodyofthepresentdisclosurecanbeanantibodyfragment, 

e.g.,aFvFabFab', scFvdiabodyorF(ab')2fragment.Incertainembodimentstheantibodyisa 

full-lengthantibodye.g.,anintactJgG4antibodyorotherantibodyclassorisotypeasdefined 

5 herein. Incertainembodimentsanantibodyorantibodyderivativeofthepresentdisclosurecan 

incorporateanyofthefeaturessinglyorincombinationasdescribedinthisapplicatione.g., 

Sections2.1-2.12detailedherein.  

Antibodiesandantibodyderivativesofthepresentdisclosureareusefule.g.,forthe 

diagnosisortreatmentofaneoplasmoracancer. Incertainembodimentstheneoplasiaand 

10 cancerswhosegrowthmaybeinhibitedusingtheantibodiesofthisdisclosureincludeneoplasiaand 

cancerstypicallyresponsivetoimmunotherapy.Incertainembodimentstheneoplasiaandcancers 

includebreastcancer(e.g.,breastcellcarcinoma),ovariancancer(e.g.,ovariancellcarcinoma)and 

renalcellcarcinoma(RCC).Examplesofothercancersthatmaybetreatedusingthemethodsof 

thisdisclosureincludemelanoma(e.g.,metastaticmalignantmelanoma),prostatecancercolon 

15 cancerlungcancerbonecancerpancreaticcancerskincancerbraintumorschronicoracute 

leukemiasincludingacutemyeloidleukemiachronicmyeloidleukemiaacutelymphoblastic 

leukemia chroniclymphocyticleukemia, lymphoma (e.g., Hodgkin's andnon-Hodgkin9s 

lymphomalymphocyticlymphomaprimaryCNSlymphomaT-celllymphoma)nasopharangeal 

carcinomascanceroftheheadorneckcutaneousorintraocularmalignantmelanomauterine 

20 cancerrectalcancercanceroftheanalregionstomachcancertesticularcanceruterinecancer, 

carcinomaofthefallopiantubescarcinomaoftheendometrium carcinomaofthecervix 

intestinecanceroftheendocrinesystemcancerofthethyroidglandcanceroftheparathyroid 
e glandcancerofthebreastglandsarcomaofsofttissuecanceroftheurethracancerofthepenis, 

25 solidtumorsofchildhoodcancerofthebladdercancerofthekidneyoruretercarcinomaofthe 

breastpelvisneoplasmofthecentralnervoussystem(CNS),tumorangiogenesisspinalaxistumor, 

brainstemgliomapituitaryadenoma U' 

Kaposissarcomaepidermoidcancersquamouscellcancer, 
environmentallyinducedcancersincludingthoseinducedbyasbestose.g.,mesotheliomaand 

combinationsofsaidcancers.  

30 

2.1. 1 ExemplaryAnti-GARP/TCiF[3Antibodies 

ThepresentdisclosureprovidesisolatedantibodiesthatbindtoaGPvRP/TGFf3complex.In 

certainembodimentsananti-GARP/TGF~antibodyofthepresentdisclosurebindstoanECDof 

GARP. Incertainembodimentstheanti-GARP/TGFf3antibodybindstotheN-terminalECDof 

35 GARPthatcomprisestheaminoacidsequencesetforthinSEQlIDNO:86.Incertainembodiments, 

27 

carcinomaofthevaginacarcinomaofthevulvacanceroftheesophaguscancerofthesmall
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theanti-GARP/TGF~3antibodybindstoaGARPproteinthatisinaGARP/TGFf3complex.In 
certainembodimentsthe e 

anti-GARP/TGFf3antibodybindstoaGARPproteinthatisnotma 

GARP/TGFf3complex e.g.,anisolatedGARPprotein.Incertainembodimentstheanti

GARP/TGFf3antibodydoesnotbindtoaGARPproteinthatisnotinaGARP/TGFf3complex.In 

5 certainembodimentstheanti-GARP/TGFf3antibodybindstothesameepitopewithananti

GARP/TGFf3antibodydescribedhereine.g.,CloneGAlClonehGAl7ortheirvariantse.g., 

GA1#7,GA1#8orGA1#9.Jncertainembodimentstheanti-GARP/TGFf3antibodybindstohuman 

GARP/TGFf3 complex. In certain embodiments, the anti-GARP/TGFf3 antibody bindsto 

cynomolgusGARP/TGFf3complex.Incertainembodimentstheanti-GARP/TGF~antibodybinds 

10 tomouseGARP/TGFf3complex.Jncertainembodimentsthe S 

anti-GARP/TGFf3antibodybinds 
tohumanGARP/TGF~complexcynomolgusGARP/TGFf3complexandmouseGARP/TGFf3 

complex.  

Incertainembodimentstheanti-GARP/TGFf3antibodydisclosedhereincanfunctionasan 

antagonistofaGARP/TGFf3-basedsignalpathway.Incertainembodimentstheanti-GARP/TGF~ 

15 antibodycanblockorreducetheinteractionbetweenGARPandoneormoreofTGFf3molecules, 

e.g.,TGFf31,TGFf32orTGF~3. Incertainembodimentstheanti-GARP/TGFf3antibodycanreduce 

theinteractionbetweenGARPandaTGF~moleculebyatleastabout100~about200~about300o 

about40~oabout500~, about600~about70~~about800~about90~~about990~orabout99~90o.  

Incertainembodimentstheanti-GARP/TGFf3antibodyblocksthefunctionofaGARP/TGFf3 

20 complex. Incertainembodimentsthe anti-GARP/TGFf3antibodyblocksthereleaseofmature 

TGFf3fromaGARP/TGF[3complex.  

targetcelle.g.,byatleastabout10~oabout20~oabout300o about400o about50~o about600o 

about700oabout~ about900oabout990oorabout99~90o. Incertainembodimentsthetarget 

25 cellisatumorcell.Incertainembodimentsthetargetcellisanimmunecelle.g.,aTregcell.In 

certainembodimentstheanti-GARP/TGFf3antibodyreducesanimmunesuppressiveeffectcaused 

byaTregcell. Incertainembodimentstheanti-GARP/TGFf3antibodyincreasesantitumor 

cytokinesecretioninanimmunecelle.g.,aneffectorTcell. Incertainembodimentstheanti

GARP/TGFf3antibodyexhibitsasuperiorabilitytoincreaseantitumorcytokinesecretioninan 

30 immunecelle.g.,aneffectorTcellcomparedtoareferenceantibodye.g.,anABBV-151analog.  

Incertainembodimentstreatmentusingtheanti-GARP/TGFf3antibodyexhibitsantitumor 

efficacyinasubjectwherebyreducestumorgrowthand/orlengthenthesurvivalofasubject.In 

certainembodimentsthe anti-GARP/TGFf3antibodyincreasesanimmuneresponseand/oran 

antitumoreffectofanimmunecelle.g.,aneffectorTcelland/oraNKcell. Incertain 

35 embodimentstheanti-GARP/TGFf3antibodyexhibitssuperiorantitumorefficacycomparedtoa 

28 

Incertainembodimentstheanti-GARP/TGF~antibodyinhibitsaTGFf3signalpathwayina
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referenceanti-GARP/TGF~3antibodye.g.,anABBV-15lanalogoraDS-lO55aanalog.  

IncertainembodimentstheantibodybindstoGARP/TGFf3complexwithaKDofabout 
'7 1x10 Morless.IncertainembodimentstheantibodybindstoGARP/TGFf3complexwithaKD 

ofabout1x1O~SMorless. IncertainembodimentstheantibodybindstoGARP/TGFf3complex 

5 withaKDofabout5x10 9 Morless.IncertainembodimentstheantibodybindstoGARP/TGFf3 

complexwithaKDofaboutlxlO-9Morless.Jncertainembodimentstheantibodybindsto 

GARP/TGFf3complexwithaKDofaboutlxlcf10Morless.Incertainembodimentstheantibody 

bindstoGARP/TGF[3complexwithaKDofbetweenabout1x10' 2 Mandabout1x1Om~ 7 M. In 

certainembodimentstheantibodybindstoGARP/TGFf3complexwithaKDofbetweenabout 

10 1x10"MandaboutixiOmSM. Incertainembodiments theantibodybindstoGARP/TGFf3 

complexwithaKDofbetweenabout1x10' 0 Mandabout1x10 8 M.Incertainembodimentsthe 

antibodybindstoGARP/TGFf3complexwithaKDofbetweenaboutlxlOtOMandabout5x10~S 

M.IncertainembodimentstheantibodybindstoGARP/TGFf3complexwithaKDofbetween 

about5x10t0 Mandabout1x10~ 9 M.IncertainembodimentstheantibodybindstoGARP/TGFf3 

15 complexwithaKDofbetweenabout1x10 9 Mandabout5x10 5 M.Incertainembodimentsthe 

antibodybindstoGARP/TGFf3complexwithaKDofbetweenaboutlxlOtOMandabout5x10~ 9 

M.  

Incertainembodiments the anti-GARP/TGFf3antibodycomprises:a)aheavychain 

variableregioncomprising:(1)aheavychainvariableregionCDR-H1comprisinganaminoacid 

20 sequenceofanyoneofSEQIDNOs:1,11,21,31,41,51,61and105,oravariantthereof 

comprisinguptoabout3aminoacid , (2)aheavychainvariableregionCDR-H2 

avanantthereofcomprisinguptoabout3aminoacidsubstitutionsand(3)aheavychainvariable 

regionCDR-H3comprisinganaminoacidsequenceofanyoneofSEQlIDNOs:3,13,23,33,43, 

25 53,63and107,oravariantthereofcomprisinguptoabout3aminoacidsubstitutionsandb)alight 

chainvariableregioncomprising:(1)alightchainvariableregionCDR-L1comprisinganamino 

acidsequenceofanyoneofSEQIDNOs:4,14,24,34,44,54,64and108oravariantthereof 

comprisinguptoabout3aminoacid , (2)alightchainvariableregionCDR-L2 

comprisinganaminoacidsequenceofanyoneofSEQIDNOs:5,15,25,35,45,55,65and109,or 

30 avariantthereofcomprisinguptoabout3aminoacidsubstitutionsand(3)alightchainvariable 

regionCDR-L3comprisinganaminoacidsequenceofanyoneofSEQIDNOs:6,16,26,36,46, 

56,66and110oravariantthereofcomprisinguptoabout3aminoacidsubstitutions.  

Incertainembodimentstheanti-GARP/TGFf3antibodycross-competeswithareference 

anti-GARP/TGFf3antibodythatcomprises:a)aheavychainvariabledomain(VII)sequence 

35 comprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthinSEQIDNO:1,(2)a 

29 

comprisinganaminoacidsequenceofanyoneofSEQIDNOs:2,12,22,32,42,52,62and106,or
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CDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:2and(3)aCDR-H3 

comprisingtheaminoacidsequencesetforthinSEQlIDNO:3andalightchainvariabledomain 

(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacidsequencesetforthinSEQID 

NO:4,(2)aCDR-L2comprisingtheaminoacidsequencesetforthinSEQIDNO:5,and(3)a 

5 CDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO: , b)aheavychainvariable 

domain(VH)sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthin 

SEQlIDNO:11,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:12, 

and(3)aCDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO:13;andalight 

chainvariabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacid 

10 sequencesetforthinSEQIDNO:14,(2)aCDR-L2comprisingtheaminoacidsequencesetforth 

inSEQIDNO:15,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO: 

16;c)aheavychainvariabledomain(VH)sequencecomprising(1)aCDR-H1comprisingthe 

aminoacidsequencesetforthinSEQIDNO:21,(2)aCDR-H2comprisingtheaminoacid 

sequencesetforthinSEQIDNO:22,and(3)aCDR-H3comprisingtheaminoacidsequenceset 

15 forthinSEQIDNO:2{andalightchainvariabledomain(VL)sequencecomprising(1)aCDR

LicomprisingtheaminoacidsequencesetforthinSEQIDNO:24,(2)aCDR-L2comprisingthe 

aminoacidsequencesetforthinSEQIDNO:25,and(3)aCDR-L3comprisingtheaminoacid 

sequencesetforthinSEQIDNO: , )aheavychainvariabledomain(VH)sequencecomprising 
(1)aCDR-H1comprisingtheaminoacidsequencesetforthinSEQIDNO:31,(2)aCDR-H2 

20 comprisingtheaminoacidsequencesetforthinSEQIDNO:32,and(3)aCDR-H3comprisingthe 

aminoacidsequencesetforthinSEQIDNO:33andalightchainvariabledomain(VL)sequence 

CDR-L2comprisingtheaminoacidsequencesetforthinSEQIDNO:35 and(3)aCDR-L3 

comprisingtheaminoacidsequencesetforthinSEQIDNO: ,e)aheavychainvariabledomain 

25 (VH)sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthinSEQID 

NO:41,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:42,and(3)a 

CDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO:43;andalightchain 

variabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacidsequenceset 

forthinSEQIDNO:44,(2)aCDR-L2comprisingtheaminoacidsequencesetforthinSEQID 

30 NO:45,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO:464)a 

heavychainvariabledomain(VH)sequencecomprising(1)aCDR-H1comprisingtheaminoacid 

sequencesetforthinSEQIDNO:51,(2)aCDR-H2comprisingtheaminoacidsequencesetforth 

NO.  
inSEQIDNO:52,and(3)aCDR-H3comprisingtheaminoacidsequencesetforthinSEQID 9 

539 andalightchainvariabledomain(VL)sequencecomprising(1)aCDR-L1comprisingthe 

35 aminoacidsequencesetforthinSEQIDNO:54,(2)aCDR-L2comprisingtheaminoacid 

30 

comprising(1)aCDR-L1comprisingtheaminoacidsequencesetforthinSEQIDNO:34,(2)a
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sequencesetforthinSEQIDNO:55,and(3)aCDR-L3comprisingtheaminoacidsequenceset 

forthinSEQIDNO:56,g)aheavychainvariabledomain(WI)sequencecomprising(1)aCDR

HicomprisingtheaminoacidsequencesetforthinSEQIDNO:61,(2)aCDR-H2comprisingthe 

aminoacidsequencesetforthinSEQIDNO:62,and(3)aCDR-H3comprisingtheaminoacid 

5 sequencesetforthinSEQIDNO:63andalightchainvariabledomain(VL)sequencecomprising 

(1)aCDR-L1comprisingtheaminoacidsequencesetforthinSEQIDNO:64,(2)aCDR-L2 

comprisingtheaminoacidsequencesetforthinSEQIDNO:65,and(3)aCDR-L3comprisingthe 

aminoacidsequencesetforthinSEQIDNO:66orli)aheavychainvariabledomain(VH) 

sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthinSEQEDNO: 

10 105,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:106,and(3)a 

CDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO:lOTandalightchain 

variabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacidsequenceset 

forthinSEQIDNO:108,(2)aCDR-L2comprisingtheaminoacidsequencesetforthinSEQID 

NO:109,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQTEDNO:110.  

15 Incertainembodimentsthe S 

anti-GARP/TGFf3antibodycomprisesaheavychainvariable 
regionthatcomprisesaCDR-H1domainaCDR-H2domainandaCDR-H3domainandalight 

chainvariableregionthatcomprisesaCDR-L1domainaCDR-L2domainandaCDR-L3domain 

whereintheCDR-H1domaintheCDR-H2domainandtheCDR-H3domainrespectivelycomprise 

aCDR-H1domainaCDR-H2domainandaCDR-H3domaincomprisedinareferenceheavy 

20 chainvariableregioncomprisingtheaminoacidsequenceselectedfromthegroupconsistingof 

SEQIDNOs:7,17,27,37,47,57,67,85,89,93,97,101and111,andtheCDR-L1domainthe 

domainandaCDR-L3domaincomprisedinareferencelightchainvariableregioncomprisingthe 

aminoacidsequenceselectedfromthegroupconsistingofSEQlIDNOs:8,18,28,38,48,58,68, 

25 83,84,86,90,94,98,102and112.  

Incertainembodimentsthe anti-GARP/TGFf3antibodycomprisesaheavychainvariable 

regionthatcomprisesaCDR-H1domainaCDR-H2domainandaCDR-H3domainandalight 

chainvariableregionthatcomprisesaCDR-L1domainaCDR-L2domainandaCDR-L3domain 

whereintheCDR-H1domaintheCDR-H2domainandtheCDR-H3domainrespectivelycomprise 

30 aCDR-H1domainaCDR-H2domainandaCDR-H3domaincomprisedinareferenceheavy 

chainvariableregioncomprisingtheaminoacidsequencesetforthinSEQlIDNO:7,andtheCDR

LidomaintheCDR-L2domainandtheCDR-L3domainrespectivelycompriseaCDR-L1domain 

aCDR-L2domainandaCDR-L3domaincomprisedinareferencelightchainvariableregion 

comprisingtheaminoacidsequenceforthinSEQIDNO:8.  

35 Incertainembodimentsthe anti-GARP/TGFf3antibodycomprisesaheavychainvariable 

31 

CDR-L2domainandtheCDR-L3domainrespectivelycompriseaCDR-L1domainaCDR-L2
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regionthatcomprisesaCDR-H1domainaCDR-H2domainandaCDR-H3domainandalight 

chainvariableregionthatcomprisesaCDR-L1domainaCDR-L2domainandaCDR-L3domain 

whereintheCDR-H1domaintheCDR-H2domainandtheCDR-H3domainrespectivelycomprise 

aCDR-H1domainaCDR-H2domainandaCDR-H3domaincomprisedinareferenceheavy 

5 chainvariableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:17,andthe 

CDR-L1domaintheCDR-L2domainandtheCDR-L3domainrespectivelycompriseaCDR-L1 

domainaCDR-L2domainandaCDR-L3domaincomprisedinareferencelightchainvariable 

regioncomprisingtheaminoacidsequenceforthinSEQIDNO:18.  

Incertainembodimentsthe anti-GARP/TGFf3antibodycomprisesaheavychainvariable 

10 regionthatcomprisesaCDR-H1domainaCDR-H2domainandaCDR-H3domainandalight 

chainvariableregionthatcomprisesaCDR-L1domainaCDR-L2domainandaCDR-L3domain 

whereintheCDR-H1domaintheCDR-H2domainandtheCDR-H3domainrespectivelycomprise 

aCDR-H1domainaCDR-H2domainandaCDR-H3domaincomprisedinareferenceheavy 

chainvariableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:27,andthe 

15 CDR-L1domaintheCDR-L2domainandtheCDR-L3domainrespectivelycompriseaCDR-L1 

domainaCDR-L2domainandaCDR-L3domaincomprisedinareferencelightchainvariable 

regioncomprisingtheaminoacidsequenceforthinSEQIDNO:28.  

Incertainembodimentsthe anti-GARP/TGFf3antibodycomprisesaheavychainvariable 

regionthatcomprisesaCDR-H1domainaCDR-H2domainandaCDR-H3domainandalight 

20 chainvariableregionthatcomprisesaCDR-L1domainaCDR-L2domainandaCDR-L3domain 

whereintheCDR-H1domaintheCDR-H2domainandtheCDR-H3domainrespectivelycomprise 

chainvariableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:37,andthe 

CDR-L1domaintheCDR-L2domainandtheCDR-L3domainrespectivelycompriseaCDR-L1 

25 domainaCDR-L2domainandaCDR-L3domaincomprisedinareferencelightchainvariable 

regioncomprisingtheaminoacidsequenceforthinSEQIDNO:38.  

Incertainembodimentsthe anti-GARP/TGFf3antibodycomprisesaheavychainvariable 

regionthatcomprisesaCDR-H1domainaCDR-H2domainandaCDR-H3domainandalight 

chainvariableregionthatcomprisesaCDR-L1domainaCDR-L2domainandaCDR-L3domain 

30 whereintheCDR-H1domaintheCDR-H2domainandtheCDR-H3domainrespectivelycomprise 

aCDR-H1domainaCDR-H2domainandaCDR-H3domaincomprisedinareferenceheavy 

chainvariableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:37,andthe 

CDR-L1domaintheCDR-L2domainandtheCDR-L3domainrespectivelycompriseaCDR-L1 

domainaCDR-L2domainandaCDR-L3domaincomprisedinareferencelightchainvariable 

35 regioncomprisingtheaminoacidsequenceforthinSEQIDNO:83.  

32 

aCDR-H1domainaCDR-H2domainandaCDR-H3domaincomprisedinareferenceheavy
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Incertainembodimentsthe anti-GARP/TGFf3antibodycomprisesaheavychainvariable 

regionthatcomprisesaCDR-H1domainaCDR-H2domainandaCDR-H3domainandalight 

chainvariableregionthatcomprisesaCDR-L1domainaCDR-L2domainandaCDR-L3domain 

whereintheCDR-H1domaintheCDR-H2domainandtheCDR-H3domainrespectivelycomprise 

5 aCDR-H1domainaCDR-H2domainandaCDR-H3domaincomprisedinareferenceheavy 

chainvariableregioncomprisingtheaminoacidsequencesetforthinSEQEDNO:47,andthe 

CDR-L1domaintheCDR-L2domainandtheCDR-L3domainrespectivelycompriseaCDR-L1 

domainaCDR-L2domainandaCDR-L3domaincomprisedinareferencelightchainvariable 

regioncomprisingtheaminoacidsequenceforthinSEQIDNO:48.  

10 Incertainembodimentsthe anti-GARP/TGFf3antibodycomprisesaheavychainvariable 

regionthatcomprisesaCDR-H1domainaCDR-H2domainandaCDR-H3domainandalight 

chainvariableregionthatcomprisesaCDR-L1domainaCDR-L2domainandaCDR-L3domain 

whereintheCDR-H1domaintheCDR-H2domainandtheCDR-H3domainrespectivelycomprise 

aCDR-H1domainaCDR-H2domainandaCDR-H3domaincomprisedinareferenceheavy 

15 chainvariableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:47,andthe 

CDR-L1domaintheCDR-L2domainandtheCDR-L3domainrespectivelycompriseaCDR-L1 

domainaCDR-L2domainandaCDR-L3domaincomprisedinareferencelightchainvariable 

regioncomprisingtheaminoacidsequenceforthinSEQIDNO:84.  

Incertainembodimentsthe anti-GARP/TGFf3antibodycomprisesaheavychainvariable 

20 regionthatcomprisesaCDR-H1domainaCDR-H2domainandaCDR-H3domainandalight 

chainvariableregionthatcomprisesaCDR-L1domainaCDR-L2domainandaCDR-L3domain 

aCDR-H1domainaCDR-H2domainandaCDR-H3domaincomprisedinareferenceheavy 

chainvariableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:57,andthe 

25 CDR-L1domaintheCDR-L2domainandtheCDR-L3domainrespectivelycompriseaCDR-L1 

domainaCDR-L2domainandaCDR-L3domaincomprisedinareferencelightchainvariable 

regioncomprisingtheaminoacidsequenceforthinSEQIDNO:58.  

Incertainembodimentsthe anti-GARP/TGFf3antibodycomprisesaheavychainvariable 

regionthatcomprisesaCDR-H1domainaCDR-H2domainandaCDR-H3domainandalight 

30 chainvariableregionthatcomprisesaCDR-L1domainaCDR-L2domainandaCDR-L3domain 

whereintheCDR-H1domaintheCDR-H2domainandtheCDR-H3domainrespectivelycomprise 

aCDR-H1domainaCDR-H2domainandaCDR-H3domaincomprisedinareferenceheavy 

chainvariableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:67,andthe 

CDR-L1domaintheCDR-L2domainandtheCDR-L3domainrespectivelycompriseaCDR-L1 

35 domainaCDR-L2domainandaCDR-L3domaincomprisedinareferencelightchainvariable 

33 

whereintheCDR-H1domaintheCDR-H2domainandtheCDR-H3domainrespectivelycomprise
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regioncomprisingtheaminoacidsequenceforthinSEQIDNO:68.  

Incertainembodimentstheanti-GARP/TGFf3antibodycomprisesaheavychainvariable 

regionthatcomprisesaCDR-H1domainaCDR-H2domainandaCDR-H3domainandalight 

chainvariableregionthatcomprisesaCDR-L1domainaCDR-L2domainandaCDR-L3domain 

5 whereintheCDR-H1domaintheCDR-H2domainandtheCDR-H3domainrespectivelycomprise 

aCDR-H1domainaCDR-H2domainandaCDR-H3domaincomprisedinareferenceheavy 

chainvariableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:111,andthe 

CDR-L1domaintheCDR-L2domainandtheCDR-L3domainrespectivelycompriseaCDR-L1 

domainaCDR-L2domainandaCDR-L3domaincomprisedinareferencelightchainvariable 

10 regioncomprisingtheaminoacidsequenceforthinSEQIDNO:112.  

Incertainembodimentsthe anti-GARP/TGFf3antibodycomprisesaheavychainvariable 

domain(VH)sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthin 

SEQIDNO:1,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:2,and 

(3)aCDR-H3comprisingtheaminoacidsequencesetforthinSEQTEDNO:{andalightchain 

15 variabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacidsequenceset 

forthinSEQIDNO:4,(2)aCDR-L2comprisingtheaminoacidsequencesetforthinSEQlIDNO: 

5,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQEDNO:6.Incertain 

embodimentstheanti-GARP/TGFf3antibodycomprisesaheavychainvariabledomain(VH) 

sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthinSEQIDNO: 

20 11,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:12,and(3)a 

CDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO:13;andalightchain 

forthinSEQIDNO:14,(2)aCDR-L2comprisingtheaminoacidsequencesetforthinSEQID 

NO:15,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO:16.In 

25 certainembodimentstheanti-GARP/TGFf3antibodycomprisesaheavychainvariabledomain(VH) 

sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthinSEQIDNO: 

21,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:22,and(3)a 

CDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO:23;andalightchain 

variabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacidsequenceset 

30 forthinSEQIDNO:24,(2)aCDR-L2comprisingtheaminoacidsequencesetforthinSEQID 

NO:25,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO:26.In 

certainembodimentstheanti-GARP/TGFf3antibodycomprisesaheavychainvariabledomain(VH) 

sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthinSEQIDNO: 

31,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:32,and(3)a 

35 CDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO:339 andalightchain 

34 

variabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacidsequenceset
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variabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacidsequenceset 

forthinSEQIDNO:34,(2)aCDR-L2comprisingtheaminoacidsequencesetforthinSEQID 

NO:35,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO:36.In 

certainembodimentstheanti-GARP/TGFf3antibodycomprisesaheavychainvariabledomain(VH) 

5 sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthinSEQIDNO: 

41,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:42,and(3)a 

CDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO:43;andalightchain 

variabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacidsequenceset 

forthinSEQEDNO:44,(2)aCDR-L2comprisingtheaminoacidsequencesetforthinSEQID 

10 NO:45,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO:46.In 

certainembodimentstheanti-GARP/TGFf3antibodycomprisesaheavychainvariabledomain(VH) 

sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthinSEQIDNO: 

51,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:52,and(3)a 

CDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO:53;andalightchain 

15 variabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacidsequenceset 

forthinSEQIDNO:54,(2)aCDR-L2comprisingtheaminoacidsequencesetforthinSEQID 

NO:55,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO:56. In 

certainembodimentstheanti-GARP/TGFf3antibodycomprisesaheavychainvariabledomain(VH) 

sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthinSEQIDNO: 

20 61,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:62,and(3)a 

CDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO:63;andalightchain 

forthinSEQIDNO:64,(2)aCDR-L2comprisingtheaminoacidsequencesetforthinSEQID 

NO:65,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO:66.In 

25 certainembodimentstheanti-GARP/TGF~antibodycomprisesaheavychainvariabledomain(VH) 

sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequencesetforthinSEQIDNO: 

105,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO:106,and(3)a 

CDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO:107andalightchain 

variabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacidsequenceset 

30 forthinSEQIDNO:108,(2)aCDR-L2comprisingtheaminoacidsequencesetforthinSEQID 

NO:109,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO:110.  

Incertainembodimentstheanti-GARP/TGFf3antibodycomprisesaheavychainvariable 
0 regioncomprisinganaminoacidsequencehavingatleastabout80~o850o,900o910o,920o93o 

9400, 9500, 96~0, 9700, 98~0, 990o or100~~~sequenceidentitytotheaminoacidsequenceselected 

35 fromthegroupconsistingofSEQIDNOs:7,17,27,37,47,57,67,85,89,93,97,101and111,and 

35 

variabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacidsequenceset
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alightchainvariableregioncomprisinganaminoacidsequencehavingatleastabout8O~0, 850 
900o 910o920o 930~ 940~ 950~ 960 970o 980o,990o or1OO~osequenceidentitytotheamino 

, , , , , , , 

acidsequenceselectedfromthegroupconsistingofSEQIDNOs:8,18,28,38,48,58,68,83,84, 

86,90,94,98,102and112.Incertainembodimentstheanti-GARP/TGF~3antibodycomprisesa 

5 heavychainvariableregioncomprisinganaminoacidsequenceselectedfromthegroupconsisting 

ofSEQEDNOs:7,17,27,37,47,57,67,85,89,93,97,101and111,andalightchainvariable 

regioncomprisinganaminoacidsequenceselectedfromthegroupconsistingofSEQlIDNOs:8, 

18,28,38,48,58,68,83,84,86,90,94,98,102and112.  

Incertainembodimentsthe anti-GARP/TGFf3antibodycomprisesaheavychainvariable 

10 regioncomprisingtheaminoacidsequencesetforthinSEQIDNO:7,andalightchainvariable 

regioncomprisingtheaminoacidsequencesetforthinSEQIDNO:8.Incertainembodimentsthe 
S 

anti-GARP/TGF~3antibodycompnsesaheavychainvariableregioncomprisingtheaminoacid 

sequencesetforthinSEQIDNO:17andalightchainvariableregioncomprisingtheaminoacid 

sequencesetforthinSEQIDNO:18. Incertainembodimentstheanti-GARP/TGFf3antibody 

15 comprisesaheavychainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

NO:27,andalightchainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

NO:28.Incertainembodimentstheanti-GARP/TGFf3antibodycomprisesaheavychainvariable 

regioncomprisingtheaminoacidsequencesetforthinSEQlIDNO:37,andalightchainvariable 

regioncomprisingtheaminoacidsequencesetforthinSEQIDNO:38.Incertainembodiments, 

20 theanti-GARP/TGFf3antibodycomprisesaheavychainvariableregioncomprisingtheaminoacid 

sequencesetforthinSEQIDNO:37andalightchainvariableregioncomprisingtheaminoacid 

composesaheavychainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

NO:47,andalightchainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

25 NO:48.Incertainembodimentstheanti-GARP/TGFf3antibodycomprisesaheavychainvariable 

regioncomprisingtheaminoacidsequencesetforthinSEQIDNO:47,andalightchainvariable 

regioncomprisingtheaminoacidsequencesetforthinSEQIDNO:84.Incertainembodiments, 

theanti-GARP/TGFf3antibodycomprisesaheavychainvariableregioncomprisingtheaminoacid 

sequencesetforthinSEQIDNO:57andalightchainvariableregioncomprisingtheaminoacid 

30 sequencesetforthinSEQIDNO:58. Incertainembodimentstheanti-GARP/TGFf3antibody 

composesaheavychainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

NO:67,andalightchainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

NO:68.Incertainembodimentstheantibodycomprisesaheavychainvariableregioncomprising 

theaminoacidsequencesetforthinSEQIDNO:85,andalightchainvariableregioncomprising 

35 theaminoacidsequencesetforthinSEQIDNO:86.Incertainembodimentstheantibody 

36 

sequencesetforthinSEQIDNO:83. Incertainembodimentstheanti-GARP/TGFf3antibody
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comprisesaheavychainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

NO:89,andalightchainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

NO:90.Incertainembodimentstheantibodycomprisesaheavychainvariableregioncomprising 

theaminoacidsequencesetforthinSEQIDNO:93,andalightchainvariableregioncomprising 

5 theaminoacidsequencesetforthinSEQIDNO:94.Incertainembodimentstheantibody 

comprisesaheavychainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

NO:97,andalightchainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

NO:98.Incertainembodimentstheantibodycomprisesaheavychainvariableregioncomprising 

theaminoacidsequencesetforthinSEQIDNO:101,andalightchainvariableregioncomprising 

10 theaminoacidsequencesetforthinSEQIDNO:102.Incertainembodimentstheantibody 

comprisesaheavychainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

NO:111, andalightchainvariableregioncomprisingtheaminoacidsequencesetforthinSEQID 

NO:112.  

Incertainembodimentsanyoneoftheaminoacidsequencescomprisedintheheavychain 

15 variableregioncancompriseuptoabout1,about2,about3,about4,about5about6,about7, 

about8,about9orabout10 aminoacidsubstitutionsdeletionsand/oradditions. Incertain 

embodimentstheaminoacidsubstitutionisaconservativesubstitution.  

Incertainembodimentstheantibodycomprisesahumanframework. Incertain 

embodimentstheantibodyisahumanantibody.Incertainembodimentstheantibodyisisolated 

20 fromahuman-derivedphagedisplaylibrary.  

Incertainembodimentstheanti-GARP/TGFf3antibodydoesnotcompriseaFcregion.In 

certainembodimentsthe S S 

embodimentstheFcregioncomprisesahumanFcregion.IncertainembodimentstheFcregion 

composesaFcregionselectedfromthegroupconsistingoftheFcregionsofIgGIgAIgDIgE 

25 and1gM.IncertainembodimentstheFcregioncomprisesaFcregionselectedfromthegroup 

consistingoftheFcregionsofIgGiIgG2,1gWandIgG4.IncertainembodimentstheFcregion 

composesanIgGiFcregion.IncertainembodimentstheIgGiFcregioncomprisingoneormore 

mutationthatmodifiesanantibody-dependentcell-mediatedcytotoxicity(ADCC).Incertain 

embodimentstheIgGiFcregioncomprisingoneormoremutationthatreducesanantibody

30 dependentcell-mediatedcytotoxicity(ADCC). IncertainembodimentstheIgGiFcregion 

composingoneormoremutationthatenhancesanantibody-dependentcell-mediatedcytotoxicity 

(ADCC).IncertainembodimentstheFcregioncomprisesanIgG4Fcregion. Incertain 

embodimentstheIgG4Fcregioncomprisesamutationof5228P.IncertainembodimentstheFc 

regioncomprisesaC-terminallysine.IncertainembodimentstheFcregioncomprisesadeletionof 

35 aC-terminallysine.  

37 

anti-GARP/TGF~antibodyfurthercompnsesaFcregion.Incertain
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Incertainembodimentstheanti-GARP/TGFf3antibodycomprisesaheavychainandalight 

chaincomprisingrespectivelytheaminoacidsequencessetforthinSEQIDNOs:71and72, 

respectively(GA1#7K).Jncertainembodimentstheanti-GARP/TGF~antibodycomprisesaheavy 

chainandalightchaincomprisingrespectivelytheaminoacidsequencessetforthinSEQIDNOs: 

5 73and74,respectively(GA1#7K(LCFS/JT)).Incertainembodimentstheanti-GARP/TGFf3 

antibodycomprisesaheavychainandalightchaincomprisingrespectivelytheaminoacid 

sequencessetforthinSEQIDNOs:75and76,respectively(GA1#7(LCFS/JT)).Incertain 

embodimentstheanti-GARP/TGFf3antibodycomprisesaheavychainandalightchaincomprising 

respectivelytheaminoacidsequencessetforthinSEQIDNOs:77and78,respectively(GA1#8K).  

10 Incertainembodimentstheanti-GARP/TGFf3antibody S 

compnsesaheavychainandalightchain 
comprisingrespectivelytheaminoacidsequencessetforthinSEQTEDNOs:79and80,respectively 

(GA1#SK(LCFS/JT)).Incertainembodimentstheanti-GARP/TGFf3antibodycomprisesaheavy 

chainandalightchaincomprisingrespectivelytheaminoacidsequencessetforthinSEQIDNOs: 

81and82 respectively(GA1#8(LCFS/JT)).Jncertainembodimentstheanti-GARP/TGF~ 

15 antibodycomprisesaheavychainandalightchaincomprisingrespectivelytheaminoacid 

sequencessetforthinSEQIDNOs:87and88,respectively(GA1#814).Jncertainembodiments, 

theanti-GARP/TGFf3antibodycomprisesaheavychainandalightchaincomprisingrespectively 

theaminoacidsequencessetforthinSEQIDNOs:91and92,respectively(GA1#817).Jncertain 

embodimentstheanti-GARP/TGFf3antibodycomprisesaheavychainandalightchaincomprising 

20 respectivelytheaminoacidsequencessetforthinSEQIDNOs:95and96 respectively 
S 

(GA1#818).Jncertainembodimentstheanti-GARP/TGFf3antibodycomprisesaheavychainanda 

respectively(GA1#820).Jncertainembodimentstheanti-GARP/TGFf3antibodycomprisesa 

heavychainandalightchaincomprisingrespectivelytheaminoacidsequencessetforthinSEQID 

25 NOs: 103and104 respectively(GA1#821).Jncertainembodimentstheanti-GARP/TGFf3 

antibodycomprisesaheavychainandalightchaincomprisingrespectivelytheaminoacid 

sequencessetforthinSEQIDNOs:113and114,respectively(hGA17).  

In certain embodiments theanti-GARP/TGFf3 antibody comprises a full-length 

immunoglobulinasingle-chainFv(scFv)fragmentaFabfragmentaFab'fragmentaF(ab')2,a 

30 FvfragmentadisulfidestabilizedFvfragment(dsFv),a(dsFv)2,aVHHaFv-FcfusionascFv-Fc 

fusiona'VHH-Fvfusionadiabodyatribodyatetrabodyoranycombinationthereof 

Incertainembodimentstheantibodyiscomprisedinalargermoleculethatisanantibody 

derivative. Incertainembodimentstheantibodyderivativeisamultispecificantibodye.g.,a 

bispecificantibodywhereinthemultispecificantibodycomprisesasecondantibodymoietythat 

35 specificallybindstoasecondantigen.Jncertainembodimentsthesecondantigenisatumor 

38 

lightchaincomprisingrespectivelytheaminoacidsequencessetforthinSEQIDNOs:99and100,
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associatedantigen.Incertainembodimentsthetumorassociatedantigenisselectedfromthegroup 

consistingofHer-2,B7H3,EGFRPD-LiMSLNc-MetBCellMaturationAntigen(BCMA), 

carbonicanhydraseIX(CAiX),carcinoembryonicantigen(CEA),CD5,CD7,CD1OCD19,CD2O, 

CD22,CD3OCD33,CD34,CD3SCD41,CD44,CD47,CD49fCD56,CD74,CD123,CD133, 

5 CD138,CD276(B7H3),epithelialglycoprotein(EGP2),trophoblastcell-surfaceantigen2(TROP

2),epithelialglycoprotein-40(EGP-40),epithelialcelladhesionmolecule(EpCAM),receptor 

tyrosine-proteinkinaseserb-B2,3,4,folate-bindingprotein(FBP),fetalacetylcholinereceptor 

(AChR),folatereceptor-aGangliosideG2(GD2),GangliosideGB(GD3),humantelomerase 

reversetranscriptase(hTERT),kinaseinsertdomainreceptor(KDR),LewisA(CA1.9.9),LewisY 

10 (LeY),Glypican-3(GPC3),Licelladhesionmolecule(LiCAM),Mucini6(Muc-i6),Mucini 

(Muc-i),NG2Dligandsoncofetalantigen(h5T4),prostatestemcellantigen(PSCA),prostate

specificmembraneantigen(PSMA),tumor-associatedglycoprotein72(TAG-72),Claudini8.2 

(CLDNi8.2),vascularendothelialgrowthfactorR2(VEGF-R2),Wilmstumorprotein(WT-i), 

typeityrosine-proteinkinasetransmembranereceptor(RORi),PVRPVRL2andanycombination 

i5 thereoflncertainembodimentsthesecondantigenisanimmunecheckpointregulator.Incertain 

embodimentstheimmunecheckpointregulatorisselectedfromthegroupconsistingofTIGHT, 

PDiCTLA4,LAG-3,2B4,BTLAandanycombinationthereoflncertainembodimentsbindingof 

theantibodyderivativeormultispecificantibodytothesecondantigeninhibitstheimmune 

checkpointregulator. Incertainembodimentsthesecondantigenisanimmunecostimulatory 

20 moleculeorasubunitofaTcellreceptor/CD3complex.Incertainembodimentstheimmune 

costimulatorymoleculeisselectedfromthegroupconsistingofCD28,ICOSCD27,4-iBB,0X40 

ormultispecificantibodytothesecondantigenactivatestheimmunecostimulatorymolecule.In 

certainembodimentsthesubunitoftheTcellreceptor/CD3complexisselectedfromthegroup 

25 consistingofCD3yCD36,CD3sandanycombinationthereofIncertainembodimentsbindingof 

theantibodyderivativeormultispecificantibodytothesecondantigenactivatestheTcell 

receptor/CD3complex.  

Incertainembodimentstheanti-GARP/TGFf3antibodyislinkedtothesecondantigen 

bindingmoietyviaalinker.Incertainembodimentsthelinkerisapeptidelinker.Incertain 

30 embodimentsthepeptidelinkercomprisesaboutfourtoaboutthirtyaminoacids.Incertain 

embodimentsthepeptidelinkercomprisesaboutfourtoaboutfifteenaminoacids.Incertain 

embodimentsthepeptidelinkercomprisesanaminoacidsequenceselectedfromthegroup 

consistingofSEQIDNOs:ii7-i45.  

Incertainembodimentstheanti-GARP/TGFf3antibodyisconjugatedtoatherapeuticagent 

35 oralabel.Incertainembodimentsthelabelisselectedfromthegroupconsistingofaradioisotope, 

39 

andCD4OandanycombinationthereofIncertainembodimentsbindingoftheantibodyderivative



WO2022/116877 PCT/CN2021/132753 

afluorescentdyeandanenzyme.Incertainembodimentsthetherapeuticagentisacytotoxinora 

radioactiveisotope.  

2.2 AntibodyAffinity 

5 Incertainembodimentsanantibodyorantibodyderivativedisclosedhereinhasahigh 

bindingaffinitytoitstargetantigen.Incertainembodimentstheantibodyorantibodyderivative 

bindstothetargetwithaKDofabout1x1O~' 7 Morless.Incertainembodimentstheantibodyor 

antibodyderivativebindstothetargetwithaKDofabout1x10 8 Morless.Incertainembodiments 

theantibodyorantibodyderivativebindstothetargetwithaKDofabout5x10 9 Morless. In 

10 certainembodimentstheantibodyorantibodyderivativebindstothetargetwithaKDofabout 

lx109Morless.Incertainembodimentstheantibodyorantibodyderivativebindstothetarget 

withaKDofaboutlxlO~Morless.  

IncertainembodimentstheantibodyorantibodyderivativebindstothetargetwithaKDof 

betweenabout1x10' 2 MandaboutlxlO-'7M.Incertainembodimentstheantibodyorantibody 

15 derivativebindstothetargetwithaKDofbetweenabout1x10"Mandabout1x10'7M.Incertain 

embodimentstheantibodyorantibodyderivativebindstothetargetwithaKDofbetweenabout 

1x10'0 Mandabout5x1O~ 8 M.Incertainembodimentstheantibodyorantibodyderivativebindsto 

thetargetwithaKDofbetweenaboutlxlO~MandaboutlxlO-9M.Incertainembodimentsthe 

antibodyorantibodyderivativebindstothetargetwithaKDofbetweenabout2xlV' 0 Mandabout 
20 5x10~9 M.Incertainembodimentstheantibodyorantibody S 

denvativebindstothetargetwithaKD 

ofbetweenabout1x10 9 Mandabout5x10~SM.Incertainembodimentstheantibodyorantibody 

TheKDoftheantibodyorantibodyderivativecanbedeterminedbymethodsknowninthe 

art.SuchmethodscomprisebutarenotlimitedtoWesternblotsELISA-, RIA-, ECL-ll(MA-, 

25 EIA-Octet-BIACORE®-testsandpeptidescans.  

Incertainembodiments KDcanbemeasuredusingaBIACORE®surfaceplasmon 

resonanceassay.ForexampleandnotbywayoflimitationanassayusingaBIACORE®-2000or 

aBIACORE®3000(BiacoreInc.,PiscatawayNJ)isperformedat25 0 Cwithimmobilizedantigen 

CMSchipsatabout10responseunits(RU).Incertainembodimentscarboxymethylateddextran 

30 biosensorchips(CMSBiacoreInc.)areactivatedwithN-ethyl-N'-(3-dimethylaminopropyl)

carbodiimidehydrochloride(EDC)andN-hydroxysuccinimide(MIS)accordingtothesupplier9s 

instructions.Antigenisdilutedwith10mMsodiumacetatepH4.8,toS~g/ml(about0.2~tM) 

beforeinjectionataflowrateof5p1/minutetoachieveapproximately10responseunits(RU)of 
S 

coupledprotein.Followingtheinjectionofantigen,1Methanolamineisinjectedtoblockunreacted 

35 groups.Forkineticsmeasurementstwo-foldserialdilutionsofFab(0.78nMto500nM)are 

40 

derivativebindstothetargetwithaKDofbetweenabout1x10' 0 Mandabout1x10~ 9 M.
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injectedinPBSwith0,050opolysorbate20(TWEEN-2OTM)surfactant(PBST)at25 0 Cataflow 

rateofapproximately25ul/min.Associationrates(k~ 1 )anddissociationrates(k 0 ff)arecalculated 

usingasimpleone-to-oneLangmuirbindingmodel(BIACORE®EvaluationSoftwareversion3.2) 

bysimultaneouslyfittingtheassociationanddissociationsensorgrams.Theequilibriumdissociation 

5 constant(KD)canbecalculatedastheratiokoff/kon.Seee.g.,Chenetal.,J.Mol.Biol.293:865

881(1999).Jftheon-rateexceeds106M-1 -1bythesurfaceplasmonresonanceassayabovethen 
5 

theon-ratecanbedeterminedbyusingafluorescentquenchingtechniquethatmeasurestheincrease 

ordecreaseinfluorescenceemissionintensity(excitation 295 , emission 340nm16nm 
S 

band-pass)at25 0 Cofa20nManti-antigenantibody(Fabform)inPBSpH7.2inthepresenceof 

10 increasingconcentrationsofantigenasmeasuredinaspectrometersuchasastop-flowequipped 
S 

spectrophometer(AvivInstruments) ora8000-senes SLM~AMJNCOTM spectrophotometer 

(Thermopectronic)withastirredcuvefte.  

2.3 AntibodyFragments 

15 Incertainembodimentsanantibodyofthepresentdisclosurecomprisesanantigen-binding 

fragmentorantibodyfragment.AntibodyfragmentsincludebutarenotlimitedtoFabFab'Fab'
S 

SHF(ab')2,VHHFvandscFvfragmentsandotherfragmentsdescribedherein.Forareviewof 

certainantibodyfragmentsseeHudsonetal.Nat.Med.9:129-134(2003).ForareviewofscFv 

fragmentsseee.g.,Pluckthtin inThePharmacologyofMonoclonalAntibodiesvol. 113, 

20 RosenburgandMooreeds.,(Springer-VerlagNewYork),pp.269-315(1994);seealsoWO 

93/16185~andU.S.PatentNos.5,571,894and5,587,458. FordiscussionofFabandF(ab) 2 

lifeseeU.S.PatentNo.5,869,046.  

Incertainembodimentsanantibodyofthepresentdisclosurecanbeadiabody.Diabodies 

25 areantibodyfragmentswithtwoantigen-bindingsitesthatmaybebivalentorbispecific.Seefor 

exampleEP404,097wWO1993/01161. HudsonetalNat.Med.9:129-134(2003);andHollinger 
S 

etal.,Proc.Natl.Acad.Sci.USA90:6444-6448(1993). Triabodiesandtetrabodiesarealso 

describedinHudsonetalNat.Med.9:129-134(2003).  

Incertainembodimentsanantibodyofthepresentdisclosurecancompriseasingledomain 
30 antibody. Singledomainantibodiesareantibodyfragmentsthat S 

compnsealloraportionof 

theheavychainvariabledomainoralloraportionofthelightchainvariabledomainofanantibody.  

Incertainembodimentsthesingledomainantibodyisahumansingle-domainantibody(Domantis, 

Inc. Waltham, MNseee.g.,U.S.PatentNo.6,248,516Bl). Incertainembodimentsthe 

singledomainantibodyiscamelid single-domainantibody. Incertainembodimentsthe 

35 singledomainantibodyisaVIIH.Incertainembodimentsthesingledomainantibodyisachimeric 

41 

fragmentscomprisingsalvagereceptorbindingepitoperesiduesandhavingincreasedinvivohalf-
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antibody.Incertainembodimentsthesingledomainantibodyisahumanizedantibody.  

Antibodyfragmentscanbemadebyvarioustechniquesincludingbutnotlimitedto, 

proteolyticdigestionofanintactantibodyaswellasproductionbyrecombinanthostcells(e.g.,B.  

coliorphage),asdescribedherein.  

5 

2.4 ChimericandHumanizedAntibodies 

Incertainembodimentsanantibodyofthepresentdisclosureisachimericantibody.Certain 

chimericantibodiesaredescribede.g.,inU.S.PatentNo.4,816,56TandMorrisonetalProc.Natl.  

Acad. Sci.USA81:6851-6855(1984)).Incertainembodimentsachimericantibodycomprisesa 

10 non-humanvariableregion(e.g.,avariableregionderivedfrommouse)andahumanconstant 

region.Incertainembodimentsachimericantibodyisa classswitched"antibodyinwhichthe 

classorsubclasshasbeenchangedfromthatoftheparentantibody.Chimericantibodiesinclude 

antigen-bindingfragmentsthereof 

Incertainembodimentsanantibodyofthepresentdisclosurecanbeahumanizedantibody.  

15 Typicallyanon-humanantibodyishumanizedtoreduceimmunogenicitytohumans while 

retainingthespecificityandaffinityoftheparentalnon-humanantibody.Generallyahumanized 
S 

antibodycompnsesoneormorevariabledomainsinwhichHVRse.g.,CDRs,(orportionsthereof) 

arederivedfromanon-humanantibodyandoneormoreframework(FR)(oranyportionthereof) 

arederivedfromhumanantibodysequences.Ahumanizedantibodyoptionallycanalsocompriseat 

20 leastaportionofahumanconstantregion.IncertainembodimentscertainFRresiduesina 

humanizedantibodyaresubstitutedwithcorrespondingresiduesfromanon-humanantibody(e.g., 

specificityoraffinity.  

Humanizedantibodiesandmethodsofmakingthemaredescribede.g.,inAlmagroand 

25 FranssonFront.Biosci.13:1619-1633(2008),andarefurtherdescribede.g.,inRiechmannetal., 
Nature332:323-329(1988);Queenetal.,Proc.Nat'lAcad. S 

Sci.USA86:10029-10033(1989);US 

PatentNos.5,821,337,7,527,791,6,982,321,and7,087,409,Kashmirietal.,Methods36:25-34 

(2005)(describingSDR(a-CDR)grafting);PadlanMol.Immunol.28:489-498(1991)(describing 

resurfacing");Dall'Acquaetal. Methods36:43-60(2005)(describing"FRshuffling");and 

30 Osbournetal.,Methods36:61-68(2005)andKlimkaetal.,Br.J.Cancer83:252-260(2000) 

(describingthe"guidedselectionapproachtoFRshuffling).  

Humanframeworkregionsthatmaybeusedforhumanizationincludebutarenotlimitedto: 

frameworkregionsselectedusingthe"best-fit"method(seee.g.,Simsetal.J.Immunol.151:2296 

(1993));Frameworkregionsderivedfromtheconsensussequenceofhumanantibodiesofa 
35 particularsubgroupoflightorheavychainvariableregions(seee.g.,Carteretal.Proc.Natl.Acad.  
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S USA,89:4285(1992);andPrestaetal. J.Immunol.,151:2623(1993));humanmature 

(somaticallymutated)frameworkregionsorhumangermlineframeworkregions(seee.g.,Almagro 
andFranssonFront.Biosci. 13:1619-1633(2008));andframeworkregionsderivedfromscreening 

FRlibraries(seee.g.,Bacaetal.,IBiol.Chem.272:10678-10684(1997)andRosoketal.,J.Biol.  

5 Chem.271:22611-22618(1996)).  

2.5 HumanAntibodies 

Incertainembodimentsanantibodyofthepresentdisclosurecanbeahumanantibody(e.g., 

humandomainantibodyorhumanDAb).Humanantibodiescanbeproducedusingvarious 

10 techniquesknownintheart.HumanantibodiesaredescribedgenerallyinvanDijkandvande 
S 

WinkelCurr.Oprn.Pharmacol.5:368-74(2001),LonbergCuff.Opin.Immunol.20:450-459 

(2008),andChen Mol.Immunol.47(4):912-21(2010).Transgenicmiceorratscapableof 

producingfullyhumansingle-domainantibodies(orDAb)areknownintheart.Seee.g., 

US20090307787A1,U.S.Pat.No. 8,754,287,US20150289489A1,US20100122358A1,and 

15 W02004049794.  

Humanantibodies(e.g.,humanDAbs)maybepreparedbyadministeringanimmunogento 

atransgenicanimalthathasbeenmodifiedtoproduceintacthumanantibodiesorintactantibodies 

withhumanvariableregionsinresponsetoantigenicchallenge.Suchanimalstypicallycontainall 

oraportionofthehumanimmurioglobulirilociwhichreplacetheendogeriousimmunoglobulinloci 

20 orwhicharepresentextrachromosomallyorintegratedrandomlyintotheanimal'schromosomes.In 

suchtransgenicmicetheendogenousimmunoglobulinlocihavegenerallybeeninactivated.For 

Biotech.23:1117-1125(2005).Seealsoe.g.,U.S.PatentNos.6,075,181and6,150,584describing 

XENOMOUSE~'technology;U.S.PatentNo.5,770,429describingHuMa9technology;U.S.  

25 PatentNo.7,041,870describingK-MMOUSE~technologyandU.S.PatentApplication 

PublicationNo.US2007/0061900,describingVelociousetechnology).Humanvariableregions 

fromintactantibodiesgeneratedbysuchanimalsmaybefurthermodifiede.g.,bycombiningwith 

adifferenthumanconstantregion.  

Humanantibodies(e.g.,humanDAbs)canalsobemadebyhybridoma-basedmethods.  

30 Humanmyelomaandmouse-humanheteromyelomacelllinesfortheproductionofhuman 

monoclonalantibodieshavebeendescribed(Seee.g.,KozborJ.Immunol.,133:3001(1984); 

Brodeuretal MonoclonalAntibodyProductionTechniquesandApplicationspp.51-63(Marcel 

DekkerInc.,NewYork,1987);andBoemeretal.,J.Immunol., . 86(1991)). Human 

antibodiesgeneratedviahumanB-cellhybridomatechnologyarealsodescribedinLietal Proc.  

35 Natl.Acad.Sci.USA,103:3557-3562(2006).Additionalmethodsincludethosedescribedfor 
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exampleinU.S.PatentNo.7,189,826(describingproductionofmonoclonalhuman1gMantibodies 

fromhybridomacelllines)andNiXiandaiMianyixue,26(4):265-268(2006)(describinghuman

humanhybridomas).Humanhybridomatechnology(Triomatechnology)isalsodescribedin 

VollmersandBrandleinHistologyandHistopathology,20(3):927-937(2005)andVollmersand 

5 BrandleinMethodsandFindingsinExperimentalandClinicalPharmacology,27(3):185-91(2005).  

Humanantibodies(e.g.,humanDAbs)mayalsobegeneratedbyisolatingFvclonevariable 

domainsequencesselectedfromhuman-derivedphagedisplaylibraries.Suchvariabledomain 

sequencesmaythenbecombinedwithadesiredhumanconstantdomain.Techniquesforselecting 

humanantibodiesfromantibodylibrariesaredescribedbelow.  

10 

2.6 Library-DerivedAntibodies 

Anantibodyofthepresentdisclosuremaybeisolatedbyscreeningcombinatoriallibraries 

forantibodieswiththedesiredactivityoractivities.Forexampleavarietyofmethodsareknownin 

theartforgeneratingphagedisplaylibrariesandscreeningsuchlibrariesforantibodiespossessing 

15 thedesiredbinding charactenstics.Suchmethodsaredescribede.g.,inHoogenboometal.in 

MethodsinMolecularBiology178:1-37(O'Brienetal.,ed.,HumanPressTotowaNJ,2001)and 

furtherdescribede.g.,intheMcCaffertyetal Nature348:552-554Clacksonetal.,Nature352: 

624-628(1991);Marksetal.,J.Mol.Biol.222:581-597(1992);MarksandBradburyinMethods 

inMolecularBiology248:161-175(Loed.,HumanPressTotowaNJ,2003);Sidhuetal.,J.Mol.  

20 Biol.338(2):299-310(2004);Leeetal.,J.Mol.Biol.340(5):1073-1093 . FellouseProc.  

Natl.Acad. Sci.USA101(34):12467-12472(2004);andLeeetal J.Immunol.Methods284(1-2): 

exampleseeU.S.Pat.NO.7371849.  

IncertainphagedisplaymethodsrepertoiresofVHandVLgenesareseparatelyclonedby 

25 polymerasechainreaction(PCR)andrecombinedrandomlyinphagelibrarieswhichcanthenbe 

screenedforantigen-bindingphageasdescribedinWinteretal Ann.Rev.Immunol.,12:433-455 

(1994).PhagetypicallydisplaysantibodyfragmentseitherasscFvfragmentsorasFabfragments.  

S fromimmunizedsourcesprovidehigh-affinityantibodiestotheimmunogenwithoutthe 

requirementofconstructinghybridomas.Alternativelythenaiverepertoirecanbecloned(e.g., 

30 fromhuman)toprovideasinglesourceofantibodiestoawiderangeofnon-selfandalsoself

antigenswithoutanyimmunizationasdescribedbyGriffithsetal.,EMBOJ,12:725-734(1993).  

FinallynaivelibrariescanalsobemadesyntheticallybycloningunrearrangedV-genesegments 

fromstemcellsandusingPCRprimerscontainingrandomsequencetoencodethehighlyvariable 

CDR3regionsandtoaccomplishrearrangementinvitroasdescribedbyHoogenboomandWinter, 

35 J.Mol.Biol.,227:381-388(1992).Patentpublicationsdescribinghumanantibodyphagelibraries 
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includeforexample:USPatentNo.5,750,373,andUSPatentPublicationNos.2005/0079574, 

2005/0119455,2005/0266000,2007/0117126,2007/0160598,2007/0237764,2007/0292936,and 

2009/0002360.  

Antibodiesorantibodyfragmentsisolatedfromhumanantibodylibrariesareconsidered 

5 humanantibodiesorhumanantibodyfragmentsherein.  

2.7 AntibodyVariants 

Thepresentlydisclosurefurtherprovidesaminoacidsequencevariantsofthedisclosed 

antibodies.Forexampleitmaybedesirabletoimprovethebindingaffinityand/orotherbiological 

10 propertiesoftheantibody. Aminoacidsequencevariantsofanantibodycanbepreparedby 

introducingappropriatemodificationsintothenucleotidesequenceencodingtheantibodyorby 
S 

peptidesynthesis. Suchmodificationsincludebutarenotlimitedtodeletionsfrom and/or 

insertionsintoand/orsubstitutionsofresidueswithintheaminoacidsequencesoftheantibody.  

Anycombinationofdeletioninsertionandsubstitutioncanbemadetoarriveatthefinalconstruct, 

15 providedthatthefinalantibodyi.e.,modifiedpossessesthedesiredcharacteristicse.g.,antigen

binding.  

2.7.1 SubstitutionInsertionandDeletionVariants 

Incertainembodimentsantibodyvariantshavingoneormoreaminoacidsubstitutionsare 

20 provided.SitesofinterestforsubstitutionalmutagenesisincludetheHVRs(orCDRs)andFRs.  

ConservativesubstitutionsareshowninTable2undertheheadingof"Preferredsubstitutions.  

andasfurtherdescribedbelowinreferencetoaminoacidsidechainclasses.Aminoacid 

substitutionsmaybeintroducedintoanantibodyofinterestandtheproductsscreenedforadesired 

25 activitye.g.,retained/improvedantigenbindingdecreasedimmunogenicityorimprovedADCCor 

CDC.  

Table2.Aminoacidsubstitutions 

Original Exemplary Substitutions Preferred 
Ala(A) Val; Leu; Ile Val 
Arg(R) Lys; Gln Asn Lys 
Asn(N) Gln;His AspLysArg Gln 
Asp(D) Glu;Asn Glu 
Cys (C) 5ev Ala Ser 
Gln(Q) Asw Glu Asn 
Glu (B) Asp; Gln Asp 
Gly(G) Ala Ala 
His(H) AswGlnLysArg Arg 
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lie (I) Lew Vab Met Alw Phe, Leu 
Leu (L) Norieucine, 11e, Vab Met, lie 
Lys(K) Arg; Glw Asn Arg 
Met(M) LewPhelie Leu 
Phe (F) Trp; Lew Vab Ile; Ala; Tyr Tyr 
Pro (P) Ala Ala 
Ser(S) Thr Thr 
Thr(T) Val; Ser Ser 

(W) Tyr;Phe Tyr 
Tyr(Y) Trp;Phe Thr Ser Phe 
Val(V) Ile, Lew Met Phe, Ala, Leu 

Aminoacidsmaybegroupedaccordingtocommonside-chainproperties:(1)hydrophobic: 

NorleucineMetAlaValLeulie;(2)neutralhydrophilic:CysSerThrAsnGln(3)acidic:Asp, 
S S 

Glu;(4)basic:HisLysArg;(5)residuesthatinfluencechainonentation:GAyProand(6) 

5 aromatic:TrpTyrPhe.Incertainembodimentsnon-conservativesubstitutionswillentail 

exchangingamemberofoneoftheseclassesforanotherclass.  

Incertainembodimentsatypeofsubstitutionalvariantinvolvessubstitutingoneormore 

hypervariableregionresiduesofaparentantibody(e.g.,ahumanizedorhumanantibody).  
S 

Generallytheresultingvanant(s)selectedforfurtherstudywillhavemodifications(e.g., 

10 improvements)incertainbiologicalproperties(e.g.,increasedaffinityreducedimmunogenicity) 

relativetotheparentantibodyand/orwillhavesubstantiallyretainedcertainbiologicalpropertiesof 

theparentantibody.Anexemplarysubstitutionalvariantisanaffinitymaturedantibodywhichmay 

thosedescribed S BrieflyoneormoreHYR(orCDR)residuesaremutatedandthevariant 

15 antibodiesdisplayedonphageandscreenedforaparticularbiologicalactivity(e.g.bindingaffinity).  

Alterations(e.g.,substitutions)maybemadeinH'VRs(orCDRs),e.g.,toimproveantibody 
,, S 

affinity.SuchalterationsmaybemadeinHVR(orCDRs)"hotspots, i.e.,residuesencodedby 
codonsthatundergomutationathighfrequencyduringthesomaticmaturationprocess(seee.g., 

ChowdhuryMethodsMol.Biol.207:179-196(2008)),and/orSDRs(a-CDRs),withtheresulting 

20 variantMRor~VLbeingtestedforbindingaffinity.Affinitymaturationbyconstructingand 

reselectingfromsecondarylibrarieshasbeendescribede.g.,inHoogenboometal.inMethodsin 

MolecularBiology178:1-37(O'Brienetal., ed HumanPressTotowaNJ,(2001)).Incertain 

embodimentsofaffinitymaturationdiversityisintroducedintothevariablegeneschosenfor 

maturationbyanyofavarietyofmethods(e.g., error-pronePCR, chainshuffling, or 

25 oligonucleotide-directedmutagenesis).Asecondarylibraryisthencreated.Thelibraryisthen 

screenedtoidentifyanyantibodyvariantswiththedesiredaffinity.Anothermethodtointroduce 
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diversityinvolvesH\TR(orCDRs)-directedapproachesinwhichseveralHVR(orCDRs)residues 

(e.g.,4-6residuesatatime)arerandomized.HVR(orCDRs)residuesinvolvedinantigenbinding 
maybespecificallyidentifiede.g.,usingalaninescanningmutagenesisormodeling.CDR-H3and 

CDR-L3inparticularareoftentargeted.  

5 Incertainembodimentssubstitutionsinsertionsordeletionsmayoccurwithinoneormore 

HVRs(orCDRs)solongassuchalterationsdonotsubstantiallyreducetheabilityoftheantibody 

tobindantigen.Forexampleconservativealterations(e.g.,conservativesubstitutionsasprovided 

herein)thatdonotsubstantiallyreducebindingaffinitymaybemadeinHVRs(orCDRs). Such 

alterationsmaybeoutsideofFUVR(orCDR)"hotspots"orCDRs.Incertainembodimentsofthe 

10 variantMI-JRsequencesprovidedaboveeachHVR(orCDR)eitherisunalteredorcontainsno 

morethanonetwoorthreeaminoacidsubstitutions.  

Ausefulmethodforidentificationofresiduesorregionsofanantibodythatmaybetargeted 

formutagenesisiscalled"alaninescanningmutagenesis"asdescribedbyCunninghamandWells 

(1989)Science,244:1081-1085.Inthismethodaresidueorgroupoftargetresidues(e.g.,charged 

15 residuessuchasArgAspHisLysandGlu)areidentifiedandreplacedbyaneutralornegatively 

chargedaminoacid(e.g.,alanineorpolyalanine)todeterminewhethertheinteractionofthe 

antibodywithantigenisaffected. Furthersubstitutionsmaybeintroducedattheaminoacid 

locationsdemonstratingfunctionalsensitivitytotheinitialsubstitutions. Alternativelyor 

additionallyacrystalstructureofanantigen-antibodycomplextoidentifycontactpointsbetween 

20 theantibodyandantigen. Suchcontactresiduesand S 

neighbonngresiduesmaybetargetedor 
eliminatedascandidatesforsubstitution.Variantsmaybescreenedtodeterminewhetherthey 

Aminoacidsequenceinsertionsincludeamino-and/orcarboxyl-terminalfusionsrangingin 

lengthfromoneresiduetopolypeptidescontainingahundredormoreresiduesaswellas 

25 intrasequenceinsertionsofsingleormultipleaminoacidresidues.Examplesofterminalinsertions 

includeanantibodywithanN-terminalmethionylresidue.Otherinsertionalvariantsofthe 

antibodymoleculeincludethefusiontotheN-orC-terminusoftheantibodytoanenzyme(e.g.,for 

ADEPT)orapolypeptidewhichincreasestheserumhalf-lifeoftheantibody.  

30 2.7.2 GlycosylationVanants 

Incertainembodimentsanantibodyisalteredtoincreaseordecreasetheextenttowhich 

theconstructisglycosylated.Additionordeletionofglycosylationsitestoanantibodymaybe 

convenientlyaccomplishedbyalteringtheaminoacidsequencesuchthatoneormoreglycosylation 

sitesiscreatedorremoved.  

35 WheretheantibodycomprisesanFcregion(e.g.,scFv-Fc),thecarbohydrateattached 
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theretomaybealtered.Nativeantibodiesproducedbymammaliancellstypically S 

branchedbiantennaryoligosaccharidethatisgenerallyattachedbyanN-linkagetoAsn297ofthe 

CH2 domainoftheFcregion. Seee.g.,Wrightetal.TIBTECH15:26-32(1997).The 

oligosaccharidemayincludevariouscarbohydratese.g.,mannoseN-acetylglucosamine(GlcNAc), 

5 galactoseandsialicacidaswellasafucoseattachedtoaGlcNAcinthe"stemofthebiantennary 

oligosaccharidestructure.Incertainembodimentsmodificationsoftheoligosaccharideinthe 

antibodymaybemadeinordertocreateantibodyvariantswithcertainimprovedproperties.  

Incertainembodimentstheantibodyhasacarbohydratestructurethatlacksfucoseattached 

(directlyorindirectly)toanFcregion.Forexampletheamountoffucoseinsuchantibodymaybe 
10 from1%to80%,from1%to65%,from5%to65%orfrom20%to40%.Theamountoffucoseis 

determinedbycalculatingtheaverageamountoffucosewithinthesugarchainatAsn297,relative 

tothesumofallglycostructuresattachedtoAsn297(e.g.,complexhybridandhighmannose 

structures)asmeasuredbyMALDI-TOFmassspectrometryasdescribedinWO2008/077546,for 

example.Asn297referstotheasparagineresiduelocatedataboutposition297intheFcregion(EU 

15 numberingofFcregionresidues);howeverAsn297mayalsobelocatedabout+3aminoacids 
S 

upstreamordownstreamofposition297,i.e.,betweenpositions294and300,duetominor 

sequencevanationsinantibodies.SuchfucosylationvariantsmayhaveimprovedADCCfunction.  

Seee.g.,USPatentPublicationNos.US2003/0157108(PrestaL.);US2004/0093621(Kyowa 

HakkoKogyoCo.,Ltd).Examplesofpublicationsrelatedto"defucosylated"or"fucose-deficient" 

20 antibody variants include: US 2003/015710& WO 2000/61739 WO 2OO1/29246~ US 

2003/011561WUS2OO2/O164328~US2004/009362kUS2OO4/O13214O~US2004/011070ThUS 

2005/035778;W02005/053742;W02002/031140,Okazakietal.J.Mol.Biol.336:1239-1249 
. Yamane-Ohnukietal.Biotech.Bioeng.87:614(2004).Examplesofcelllinescapableof 

25 producingdefucosylatedantibodiesincludeLed3CR0cellsdeficientinproteinfucosylation 

(Ripkaetal.Arch.Biochem.Biophys.249:533-545(1986);USPatentApplicationNo.US 

2003/0157108AlPrestaL;andWO2004/056312AlAdamsetal.),andknockoutcelllinessuch 

asalpha-i,6-fucosyltransferasegeneFUT8,knockoutCR0cells(seee.g.,Yamane-Ohnukietal.  

Biotech.Bioeng.87:614(2004);KandaY.etal Biotechnol.Bioeng.,94(4):680-688(2006);and 

30 W02003/085107).  

Incertainembodimentstheantibodyhasbisectedoligosaccharidese.g.,inwhicha 

biantennaryoligosaccharideattachedtotheFcregionoftheantibodyisbisectedbyGlcNAc.Such 

antibodyvariantsmayhavereducedfucosylationand/orimprovedADCCfunction.Examplesof 

suchantibodyvariantsaredescribede.g.,inWO2003/011878(Jean-Mairetetal.);USPatentNo.  

35 6,602,684(Umanaetal.);andUS2005/0123546(Umanaetal.). Antibodyvariantswithatleast 
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onegalactoseresidueintheoligosaccharideattachedtotheFcregionarealsoprovided.Such 

antibodyvariantsmayhaveimprovedCDCfunction.Suchantibodyvariantsaredescribede.g.,in 

wo1997/30087(Pateletal.);WO1998/58964 S 

(RajuS.);andWO1999/22764(RajuS.).  

5 2.7.3 FcRegionVariants 

IncertainembodimentstheFcregionofapresentlydisclosedantibodyorantibody 

derivativemaycompriseahumanFcregionsequence(e.g.,ahumanIgGiJgG2,JgG3orJgG4Fc 

region)comprisinganaminoacidmodification(e.g.asubstitution)atoneormoreaminoacid 

positions.Incertainembodimentsoneormoreaminoacidmodificationsmaybeintroducedinto 

10 theFcregionoftheantibodymoiety(e.g.,scFv-FcorVHH-Fc),therebygeneratinganFcregion 
S 

vacant.  

IncertainembodimentstheFcregionpossessessomebutnotalleffectorfunctionswhich 

makeitadesirablecandidateforapplicationsinwhichthehalf-lifeoftheantibodyinvivois 

importantyetcertaineffectorfunctions(suchascomplementandADCC)areunnecessaryor 

15 deleterious.Invitroand/orinvivocytotoxicityassayscanbeconductedtoconfirmthe 

reduction/depletionofCDCand/orADCCactivities.ForexampleFcreceptor(FcR)bindingassays 

canbeconductedtoensurethattheantibodylacksFcyRbinding(hencelikelylackingADCC 

activity)butretainsFcRnbindingability.TheprimarycellsformediatingADCCNKcellsexpress 

FcyRJJJonlywhereasmonocytesexpressFcyRJFcyRJJandFcyRJJJ. FcRexpressionon 

20 hematopoieticcellsissummarizedinTable2onpage464ofRavetchandKinetAnnu.Rev.  

Immunol.9:457-492(1991).Non-limitingexamplesofinvitroassaystoassessADCCactivityofa 

Nat'lAcad.Sci.USA83:7059-7063(1986))andHellstromIetal.,Proc.Nat'lAcad. S 

82:1499-1502(1985);5,821,337(seeBruggemannM.etal.,J.Exp.Med.166:1351-1361(1987)).  

25 Alternativelynon-radioactiveassaysmethodsmaybeemployed(seeforexampleACTJTMnon

radioactivecytotoxicityassayforflowcytometry(CellTechnologyInc.MountainViewCAand 

CytoTox96 non-radioactivecytotoxicityassay(PromegaMadisonWI).Usefuleffectorcellsfor 

suchassaysincludeperipheralbloodmononuclearcells(PBMC)andNaturalKiller(NK)cells.  

AlternativelyoradditionallyADCCactivityofthemoleculeofinterestmaybeassessedinvivo, 

30 e.g.,inananimalmodelsuchasthatdisclosedinClynesetal.Proc.Nat'lAcad.Sci.USA95:652

656(1998).Clqbindingassaysmayalsobecardedouttoconfirmthattheantibodyisunableto 

bind Clq andhencelacksCDC activity. See, e.g., Clq andC3cbindingELISAin 

Wo2006/029879andWO2005/100402.ToassesscomplementactivationaCDCassaymaybe 

performed(seeforexampleGazzano-Santoroetal J.Immunol.Methods202:163(1996);Cragg, 

35 M.S.etal.,Blood101:1045-1052(2003);andCraggM.S.andM.J.GlennieBlood103:2738-2743 
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(2004)).FcRnbindingandinvivoclearance/half-lifedeterminationscanalsobeperformedusing 

methodsknownintheart(seee.g.,PetkovaS.B.etal Int'l.Immunol.18(12):1759-1769(2006)).  

Antibodieswithreducedeffectorfunctionincludethosewithsubstitutionofoneormoreof 

Fcregionresidues238265,269,270,297,327and329(U.S.PatentNo.6,737,056). SuchFc 

5 mutantsincludeFcmutantswithsubstitutionsattwoormoreofaminoacidpositions265,269,270, 

297and327,includingtheso-called"DANA"Fcmutantwithsubstitutionofresidues265and297 

toalanine(USPatentNo.7,332,581).  

CertainantibodyvariantswithimprovedordiminishedbindingtoFcRsaredescribed.(See, 

e.g.,U.S.PatentNo.6,737,056;WO2004/056312,andShieldsetal.,J.Biol.Chem.9(2):6591

10 6604(2001).) 

IncertainembodimentstheFcregioncomprisesoneormoremutationaccordingtoEU 

numberingofresidues. IncertainembodimentstheFcregionisanIgGiFcregion.Incertain 

embodimentstheIgGiFcregioncomprisesaL234Amutationand/oraL235Amutation.Incertain 

embodimentstheFcregionisan1g02orJgG4Fcregion.IncertainembodimentstheFcregionis 

15 anJgG4FcregioncomprisingaF234Aand/oraL235Amutation.  

IncertainembodimentstheFcregionisanIgGiFcregion. Incertainembodimentsthe 

IgGiFcregioncomprisingoneormoremutationthatmodifiesanantibody-dependentcell

mediatedcytotoxicity(ADCC).IncertainembodimentstheIgGiFcregioncomprisingoneor 

moremutationthatreducesanantibody-dependentcell-mediatedcytotoxicity(ADCC).Incertain 

20 embodimentstheIgGiFcregioncomprisingoneormoremutationthatenhancesanantibody

dependentcell-mediatedcytotoxicity(ADCC).IncertainembodimentstheIgGiFcregion 

IgGiFcregioncomprisesthemutationsof5239DA330Land1332E.Incertainembodimentsthe 

IgGiFcregioncomprisesthemutationsofL235VF243L R292PandY300L. Incertain 

25 embodimentstheIgGiFcregioncomprisessubstitutionsatpositions298,333,and/or334ofthe 

Fcregion.  

IncertainembodimentstheFcregioncomprisesanJgG4Fcregion.Incertainembodiments 

the1g04Fcregioncomprisesan5228Pmutation.  

Incertainembodiments theFcregioncomprisesaC-terminallysine. Incertain 

30 embodimentstheFcregioncomprisesadeletionofaC-terminallysine.  

IncertainembodimentsalterationsaremadeintheFcregionthatresultinaltered(i.e., 

eitherimprovedordiminished)Clqbindingand/orComplementDependentCytotoxicity(CDC), 

e.g.,asdescribedinUSPatentNo.6,194,551,WO99/51642,andIdusogieetal.J.Immunol.164: 

4178-4184(2000).  

35 Incertainembodimentstheantibody(e.g.,scFv-FcorVHH-Fc)variantcomprisinga 
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vanantFcregioncomprisingoneormoreaminoacidsubstitutionswhichaltershalf-lifeand/or 

changesbindingtotheneonatalFcreceptor(FcRn).Antibodieswithincreasedhalf-livesand 

improvedbindingtotheneonatalFcreceptor(FcRn),whichisresponsibleforthetransferof 

maternalJgC+stothefetus(Guyeretal4., 1Immunol.117:587(1976)andKimetal4., J.Immunol.  

5 24:249(1994)),aredescribedinUS2005/0014934A1(Hintonetal.).Thoseantibodiescomprisean 

FcregionwithoneormoresubstitutionsthereinwhichaltersbindingoftheFcregiontoFcRn.  

SuchFcvariantsincludethosewithsubstitutionsatoneormoreofFcregionresiduese.g., 

substitutionofFcregionresidue434(USPatentNo.7,371,826).  

SeealsoDuncan&WinterNature322:738-40(1988);U.S.PatentNo.5,648,260'U.S.  

10 PatentNo.5,624,821. andWO94/29351concerningotherexamplesofFcregionvariants.  

2.7.4 CysteineEngineeredAntibodyVariants 

Incertainembodimentse maybedesirabletocreatecysteineengineeredantibodymoieties, 

e.g.,"thioMAbs,"inwhichoneormoreresiduesofanantibodyaresubstitutedwithcysteine 

15 residues.Incertainembodimentsthesubstitutedresiduesoccurataccessiblesitesoftheantibody.  

Bysubstitutingthoseresidueswithcysteinereactivethiolgroupsaretherebypositionedat 

accessiblesitesoftheantibodyandmaybeusedtoconjugatetheantibodytoothermoietiessuchas 
S 

drugmoietiesorlinker-drugmoietiestocreateanimmunoconjugateasdescribedfurtherherein.  

Incertainembodimentsanyoneormoreofthefollowingresiduesmaybesubstitutedwithcysteine.  

20 Al18(EUnumbering)oftheheavychaiwand5400(EUnumbering)oftheheavychainFcregion.  

Cysteineengineeredantibodymoietiesmaybegeneratedasdescribede.g.,inU.S.PatentNo.  

2.8 AntibodyDerivatives 

25 Incertainembodimentsanantibodydescribedhereinmaybefurthermodifiedtobean 

antibodyderivativecomprisingadditionalproteinaceousornonproteinaceousmoietiesthatare 

knownintheartandreadilyavailable.Nonproteinaceousmoietiessuitablefor S 

antibodyincludebutarenotlimitedtowatersolublepolymers.Non-limitingexamplesofwater 

solublepolymersincludebutarenotlimitedtopolyethyleneglycol(PEG),copolymersofethylene 

30 glycol/propyleneglycolcarboxymethylcellulosedextranpolyvinylalcoholpolyvinylpyrrolidone, 

poly-1 3-dioxolanepoly-1,3,6-trioxaneethylene/maleicanhydridecopolymerpolyaminoacids 

(either homopolymers or random copolymers), and dextran or poly(n-vinyl 

pyrrolidone)polyethylene glycol, propropylene glycol homopolymers polypropylene 

oxide/ethyleneoxideco-polymerspolyoxyethylatedpolyols(e.g.,glycerol),polyvinylalcoholand 

35 mixturesthereofPolyethyleneglycolpropionaldehydemayhaveadvantagesin S 
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toitsstabilityinwater. Thepolymermaybeofanymolecularweightandmaybebranchedor 

unbranched. Thenumberofpolymersattachedtotheantibodymayvaryandifmorethanone 

polymerareattachedtheycanbethesameordifferentmolecules.Ingeneralthenumberand/or 

typeofpolymersusedforderivatizationcanbedeterminedbasedonconsiderationsincludingbut 

5 notlimitedtotheparticularpropertiesorfunctionsoftheantibodytobeimprovedwhetherthe 

antibodyderivativewillbeusedindiagnosisunderdefinedconditionsetc.  

Incertainembodimentsanantibodymaybefurthermodifiedtobeanantibodyderivative 

comprisingoneormorebiologicallyactiveproteinpolypeptidesorfragmentsthereof"Bioactive 

or"biologicallyactive",asusedhereininterchangeablymeansshowingbiologicalactivityinthe 

10 bodytocarryoutaspecificfunction.Forexampleitmaymeanthecombinationwithaparticular 

biomoleculesuchasprotein, DNA, etc andthenpromotionorinhibitionoftheactivityofsuch 

biomolecule.Incertainembodimentsthebioactiveproteinorfragmentsthereofincludeproteins 

andpolypeptidesthatareadministeredtopatientsastheactivedrugsubstanceforpreventionofor 

treatmentofadiseaseorconditionaswellasproteinsandpolypeptidesthatareusedfordiagnostic 

15 purposessuchasenzymesusedindiagnostictestsorinvitroassaysaswellasproteinsand 

polypeptidesthatareadministeredtoapatienttopreventadiseasesuchasavaccine.  

2.9 MethodsofProduction 

Theantibodiesandantibodyderivativesdisclosedhereincanbeproducedusingany 

20 availableorknowntechniqueintheart.Forexamplebutnotbywayoflimitationantibodiesand 

antibodyderivativescanbeproducedusingrecombinantmethodsandcompositionse.g.,as 

derivativesaredescribedintheExamplesbelow.  

Thepresentlydisclosedsubjectmatterfurtherprovidesisolatednucleicacidsencodingan 

25 antibodyorantibodyderivativedisclosedherein.Forexampletheisolatednucleicacidcanencode 

anaminoacidsequencecomprisingtheMLand/oranaminoacidsequencecomprisingthe~~vQHof 

theantibodye.g.,thelightand/orheavychainsoftheantibody.  

Incertainembodimentsthenucleicacidcanbepresentinoneormorevectorse.g., 
" 

expressionvectors.Asusedhereinthetermvectorreferstoanucleicacidmoleculecapableof 
30 transportinganothernucleicacidtowhichithasbeenlinked.Onetypeofvectorisaplasmid" 

whichreferstoacirculardoublestrandedDNAloopintowhichadditionalDNAsegmentscanbe 

ligated.AnothertypeofvectorisaviralvectorwhereadditionalDNAsegmentscanbeligated 

intotheviralgenome. Certainvectorsarecapableofautonomousreplicationinahostcellinto 

whichtheyareintroduced(e.g.,bacterialvectorshavingabacterialoriginofreplicationand 

35 episomalmammalianvectors). Othervectors(e.g.,non-episomalmammalianvectors)are 
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integratedintothegenomeofahostcelluponintroductionintothehostcell andthereby 

arereplicatedalongwiththehostgenome. Moreovercertainvectorsexpressionvectorsare 

capableofdirectingtheexpressionofgenestowhichtheyareoperablylinked. Ingeneral, 

expressionvectorsofutilityinrecombinantDNAtechniquesareoftenintheformofplasmids 

5 (vectors).However thedisclosedsubjectmatterisintendedtoincludesuchotherformsof 

expressionvectorssuchasviralvectors(e.g.,replicationdefectiveretrovirusesadenovirusesand 

adeno-associatedviruses)thatserveequivalentfunctions.  

Differentpartsofanantibodyorantibodyderivativedisclosedhereincanbeconstructedina 

singlemulticistronicexpressioncassetteinmultipleexpressioncassettesofasinglevectororin 

10 multiplevectors.Examplesofelementsthatcreatepolycistronicexpressioncassetteincludebutare 

notlimitedtovariousviralandnon-viralInternalRibosomeEntrySites(JIRESe.g.,FGF-lIRES, 

FGF-2JIRESVEGFIRESJGF-JJIRESNE-kBJIRESRUNX1JIRESp53IREShepatitisAIRES, 

hepatitisCIRESpestivinisIRESaphthovirusZERIBSpicornavirusIRESpoliovinisTIRESand 

encephalomyocarditisvirusHUES)andcleavablelinkers(e.g.,2Apeptides e.g.,P2AT2AE2A 

15 andF2Apeptides).Combinationsofretroviralvectorandanappropriatepackaginglinearealso 

suitablewherethecapsidproteinswillbefunctionalforinfectinghumancells.Various 

amphotropicvirus-producingcelllinesareknownincludingbutnotlimitedtoPA12(Milleretal.  

(1985)Mol.Cell.Biol.5:431-437);PA317(Milleretal.(1986)Mol.Cell.Biol.6:2895-2902);and 

CRIP(Danosetal.(1988)Proc.Natl.Acad. Sc'.USA85:6460-6464).Non-amphotropicparticles 

20 aresuitabletooe.g.,particlespseudotypedwithVSVGRD114orGALVenvelopeandanyother 

knownintheart.  

presentdisclosureand/ortheoneormorevectorsincludingthenucleicacidcanbeintroducedintoa 

hostcell.Incertainembodimentstheintroductionofanucleicacidintoacellcanbecarriedoutby 

25 anymethodknownintheartincludingbutnotlimitedtotransfection electroporation, 

microinjectioninfectionwithaviralorbacteriophagevectorcontainingthenucleicacidsequences, 

cellfusionchromosome-mediatedgenetransfermicrocell-mediatedgenetransferspheroplast 

fusionetc.Incertainembodimentsahostcellcanincludee.g.,hasbeentransformedwith:a 

vectorcomprisinganucleicacidthatencodesanaminoacidsequencecomprisingasingledomain 

30 antibodyand/orthe\THofasingledomainantibody.Incertainembodimentsahostcellcan 

includee.g.,hasbeentransformedwith:(1)avectorcomprisinganucleicacidthatencodesan 

aminoacidsequencecomprisingtheVLoftheantibodyandanaminoacidsequencecomprisingthe 

\TJ-Joftheantibodyor(2)afirstvectorcomprisinganucleicacidthatencodesanaminoacid 

sequencecomprisingthe~VLoftheantibodyandasecondvectorcomprisinganucleicacidthat 

35 encodesanaminoacidsequencecomprisingthe\THoftheantibody.Incertainembodimentsthe 
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hostcelliseukaryotice.g.,aChineseHamsterOvary(CR0)cellorlymphoidcell(e.g.,YONSO, 

Sp2Ocell).  

Incertainembodimentsthemethodsofmakinganantibodyorantibodyderivativedisclosed 

hereincanincludeculturingahostcellinwhichanucleicacidencodingtheantibodyorantibody 

5 derivativehasbeenintroducedunderconditionssuitableforexpressionoftheantibodyorantibody 

derivativeandoptionallyrecoveringtheantibodyorantibodyderivativefromthehostcelland/or 

hostcellculturemedium.Incertainembodimentstheantibodyorantibody S isrecovered 

fromthehostcellthroughchromatographytechniques.  

Forrecombinantproductionofanantibodyorantibodyderivativeofthepresentdisclosure, 

10 anucleicacidencodinganantibodyorantibody S 

denvativee.g., asdescribedabovecanbeisolated 
andinsertedintooneormorevectorsforfurthercloningand/orexpressioninahostcell. Such 

nucleicacidmaybereadilyisolatedandsequencedusingconventionalprocedures(e.g.,byusing 

oligonucleotideprobesthatarecapableofbindingspecificallytogenesencodingtheheavyand 

lightchainsoftheantibodyorantibodyderivative).Suitablehostcellsforcloningorexpressionof 

15 antibody-encodingvectorsincludeprokaryoticoreukaryoticcellsdescribedherein.Forexample, 

anantibodyorantibodyderivativecanbeproducedinbacteriainparticularwhenglycosylationand 

Fceffectorfunctionarenotneeded. Forexpressionofantibodyfragmentsandpolypeptidesin 

bacteriaseee.g.,U.S.PatentNos.5,648,237,5,789,199,and5,840,523. (SeealsoCharlton, 

MethodsinMolecularBiologyVol.248(B.K.C.Loed.,HumanaPressTotowaNJ2003),pp.  

20 245-254,describingexpressionofantibodyfragmentsinB.coli.)Afterexpressiontheantibodyor 

antibodyderivativemaybeisolatedfromthebacterialcellpasteinasolublefractionandcanbe 

Inadditiontoprokaryoteseukaryoticmicrobessuchasfilamentousfungioryeastare 

suitablecloningorexpressionhostsforantibody-encodingvectorsincludingfungiandyeaststrains 

25 whoseglycosylationpathwayshavebeen"humanized" resultingintheproductionofanantibody 
S 

orantibodydenvativewithapartiallyorfullyhumanglycosylationpattern. SeeGemgrossNat.  

Biotech.22:1409-1414(2004),andLietal.,Nat.Biotech.24:210-215(2006). Suitablehostcells 

fortheexpressionofglycosylatedantibodycanalsoderivedfrommulticellularorganisms 

(invertebratesandvertebrates). Examplesofinvertebratecellsincludeplantandinsectcells.  

30 Numerousbaculoviralstrainshavebeenidentifiedwhichmaybeusedinconjunctionwithinsect 

cellsparticularlyfortransfectionofSpodopterafnigiperdacells.Jncertainembodimentsplantcell 

culturescanbeutilizedashostcells. Seee.g.,USPatentNos.5,959,177,6,040,498,6,420,548, 

7,125,978,and6,417,429(describingPLANTJBODJES T M technologyforproducingantibodiesin 

transgenicplants).  

35 Incertainembodimentsvertebratecellscanalsobeusedashosts.Forexampleandnotby 
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wayoflimitationmammaliancelllinesthatareadaptedtogrowinsuspensioncanbeuseful.Non

limitingexamplesofusefulmammalianhostcelllinesaremonkeykidneyCV1linetransformedby 

SY4O(COS-7);humanembryonickidneyline(293or293cellsasdescribede.g.,inGrahametal., 

JGenViral.36:59(1977));babyhamsterkidneycells(BHKjmousesertolicells(TM4cellsas 

5 describede.g.,inMatherBiol.Reprod.23:243-251(1980));monkeykidneycells(CV1);African 

greenmonkeykidneycells(VERO-76);humancervicalcarcinomacells(HELA);caninekidney 

cells(MDCLbuffaloratlivercells(BRL3A);humanlungcells(W138);humanlivercells(Rep 

02);mousemammarytumor(MMT060562);TElcellsasdescribede.g.,inMatheretal.,Annals 

N.Y.Acad.Sci.383:44-68(1982);MRC5cells;andFS4cells.Otherusefulmammalianhostcell 

10 linesincludeChinesehamsterovary(CR0)cellsincludingDHIFKCR0cells(Urlaubetal Proc.  

Natl.Acad. Sci.USA77:4216(1980));andmyelomacelllinessuchasYONSOandSp2/O.Fora 

reviewofcertainmammalianhostcelllinessuitableforantibodyorantibodyderivativeproduction, 

seee.g.,YazakiandWuMethodsinMolecularBiologyVol.248(B.K.C.LoedHumanaPress, 

TotowaNJ),pp.255-268(2003).  

15 Incertainembodimentstechniquesformakingbispecificand/ormultispecificantibodies 

includebutarenotlimitedtorecombinantexpressionoftwoimmunoglobulinheavychain-light 

chainpairshavingthesamespecificitywhereoneortwooftheheavychainsorthelightchainsare 

fusetoanantigenbindingmoiety(e.g.,a'[f-il-IorscFv)havingadifferentspecificityrecombinant 

coexpressionoftwoimmunoglobulinheavychain-lightchainpairshavingdifferentspecificities 

20 (seeMilsteinandCuelloNature305:537(1983)),PCTPatentApplicationNo.WO93/08829,and 

Trauneckeretal.,EMBOJ10~3655(1991)),and"knob-in-hole"engineering(seee.g.,U.S.Patent 

effectsformakingantibodyFc-heterodimericmolecules(WO2009/089004A1);cross-linkingtwo 

ormoreantibodiesorfragments(seee.g.,USPatentNo.4,676,980,andBrennanetal.,Science, 

25 229:81(1985));usingleucinezipperstoproducebispecificantibodies(seee.g.,Kostelnyetal.,J 

Immunol 148(5):1547-1553(1992));using"diabody"technologyformakingbispecificantibody 

fragments(seee.g.,Hollingeretal.,Proc.Natl.Acad.Sci.USA,90:6444-6448(1993));andusing 

single-chainFv(sFv)dimers(seee.g.,Gruberetal J.Immunol 152:5368(1994));and 

preparingtrispecificantibodiesasdescribede.g.,inTuttetal.JImmunol.147:60(1991).  

30 Bispecificandmultispecificmoleculesofthepresentdisclosurecanalsobemadeusing 
chemicaltechniques(seee.g.,Kranz(1981)Proc.Nati.Acad. S 

Sci.USA78:5807),"polydoma 

techniques(seee.g.,U.S.Patent4,474,893),orrecombinantDNAtechniques. Bispecificand 

multispecific molecules ofthepresently disclosed subjectmaftercan alsobe prepared 

byconjugatingtheconstituentbindingspecificitiese.g.,afirstepitopeandasecondepitopebinding 

35 specificitiesusingmethodsknownintheartandasdescribedherein.Forexampleandnotbyway 
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oflimitationeachbindingspecificityofthebispecificandmultispecificmoleculecanbegenerated 

togetherbyrecombinantfusionproteintechniquesorcanbegeneratedseparatelyandthen 

conjugatedtooneanother. Whenthebindingspecificitiesareproteinsorpeptidesavarietyof 

couplingorcross-linkingagentscanbeusedforcovalentconjugation.Non-limitingexamplesof 

5 cross-linkingagentsincludeproteinAcarbodiimideN-succinimidyl-S-acetyl-thioacetate(SATA), 

N-succinimidyl-3-(2-pyridyldithio propionatee (SPDP), and sulfosuccinimidyl 

maleimidomethyl)cyclohaxane-1-carboxylate(sulfo-SMCC)(seee.g.,Karpovsky(1984)J.Exp.  
Med.160:1686;Liu(1985)Proc.Natl.Acad. S 

Sci.USA82:8648).Othermethodsincludethose 

describedbyPaulus(BehringIns.Mitt.(1985)No.78,118-132Brennan(1985)Science229:81

10 83),Glennie(1987)JImmunol. . 2367-2375). Whenthebindingspecificitiesareantibodies 

(e.g.,twohumanizedantibodies),theycanbeconjugatedviasulthydrylbondingoftheC-terminus 

hingeregionsofthetwoheavychains.Incertainembodimentsthehingeregioncanbemodifiedto 

containanoddnumberofsulfhydrylresiduese.g.,onepriortoconjugation.  

Incertainembodimentsbothbindingspecificitiesofabispecificantibodycanbeencoded 

15 inthesamevectorandexpressedandassembledinthesamehostcell.Thismethodisparticularly 

usefulwherethebispecificandmultispecificmoleculeisaMAbxMAbMAbxFabFabxF(ab')2 

orligandxFabfusionprotein. Incertainembodimentsabispecificantibodyofthepresent 

disclosurecanbeasinglechainmoleculesuchasasinglechainbispecificantibodyasinglechain 

bispecificmoleculecomprisingonesinglechainantibodyandabindingdeterminantorasingle 

20 chainbispecificmoleculecomprisingtwobindingdeterminants. Bispecificandmultispecific 

moleculescanalsobesinglechainmoleculesorcancompriseatleasttwosinglechainmolecules.  

No.5,260,203, U.S.PatentNo.5,455,030,U.S.PatentNo.4,881,l7tU.S.PatentNo.5,132,405; 

U.S.PatentNo.5,091,513~U.S.PatentNo.5,476,786~U.S.PatentNo.S,013,653, U.S.PatentNo.  

25 5,258,49&andU.S.PatentNo.5,482,858. Engineeredantibodieswiththreeormorefunctional 

antigenbindingsites(e.g.,epitopebindingsites)including"Octopusantibodies arealsoincluded 

herein(seee.g.,US2006/0025576A1).  

Incertainembodimentsananimalsystemcanbeusedtoproduceanantibodyorantibody 

derivativeofthepresentdisclosure. Oneanimalsystemforpreparinghybridomasisthemurine 

30 system.  

Hybridomaproductioninthemouseisaverywell-establishedprocedure. Immunization 

protocolsandtechniquesforisolationofimmunizedsplenocytesforfusionareknownintheart.  

Fusionpartners(e.g.,murinemyelomacells)andfusionproceduresarealsoknown(seee.g., 

HarlowandLane(1988),AntibodiesALaboratoryManualColdSpringHarborLaboratoryPress, 

35 Cold SpnngHarborNewYork).  
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2.10 Assays 

Theantibodiesandantibodyderivativesofthepresentdisclosureprovidedhereincanbe 

identifiedscreenedfororcharacterizedfortheirphysical/chemicalpropertiesand/orbiological 

5 activitiesbyvariousassaysknownintheartandprovidedherein.  

Incertainembodimentsanantibodyorantibodyderivativeofthepresentdisclosurecanbe 

testedforitsantigenbindingactivitybyknownmethodssuchenzyme-linkedimmunosorbentassay 

(ELISA),aradioimmunoassay(RIA),oraWesternBlotAssay. Eachoftheseassaysgenerally 

detectsthepresenceofprotein-antibodycomplexesofparticularinterestbyemployingalabeled 

10 reagent(e.g.,anantibody)specificforthecomplexofinterest. Forexampletheantibodyor 

antibodyderivativecanbedetectedusinge.g.,anenzyme-linkedantibodyorantibodyfragment 

whichrecognizesandspecificallybindstotheantibodyorantibodyderivative.Alternativelythe 

antibodyorantibodyderivativecanbedetectedusinganyofavarietyofotherimmunoassays.For 

exampletheantibodyorantibodyderivativecanberadioactivelylabeledandusedina 

15 radioimmunoassay(MA)(seeforexampleWeintraubB4, PrinciplesofRadioimmunoassays, 

SeventhTrainingCourseonRadioligandAssayTechniquesTheEndocrineSocietyMarch1986, 

whichisincorporatedbyreferenceherein).Theradioactiveisotopecanbedetectedbysuchmeans 

astheuseofaGeigercounterorascintillationcounterorbyautoradiography.  

Incertainembodimentscompetitionassayscanbeusedtoidentifyanantibodyorantibody 

20 derivativethatcompeteswithanantibodyofthepresentdisclosureforbindingtoGARP/TGFf3 

complex. Incertainembodimentssuchacompetingantibodybindstothesameepitope(e.g.,a 

exemplarymethodsformappinganepitopetowhichanantibodybindsareprovidedinMorris 

(1996)"EpitopeMappingProtocols,"inMethodsinMolecularBiologyvol.66(HumanaPress, 

25 TotowaNJ).  

Inanon-limitingexampleofacompetitionassayimmobilizedGARP/TGFf3complexcanbe 

incubatedinasolutioncomprisingafirstlabeledantibodyorantibodyderivativethatbindsto 

GARP/TGFf3complexandasecondunlabeledantibodythatisbeingtestedforitsabilitytocompete 

withthefirstantibodyforbindingtoGARP/TGFf3complex.Thesecondantibodymaybepresent 

30 inahybridomasupematant. AsacontrolimmobilizedGARP/TGFf3complexisincubatedina 

solutioncomprisingthefirstlabeledantibodybutnotthesecondunlabeledantibody. After 

incubationunderconditionspermissiveforbindingofthefirstantibodytoGARP/TGFf3complex, 

excessunboundantibodyisremoved andtheamountoflabelassociatedwithimmobilized 

GARP/TGFf3 complexes measured. Jfthe amount oflabel associated with immobilized 

35 GARP/TGFf3complexissubstantiallyreducedinthetestsamplerelativetothecontrolsamplethen 
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thatindicatesthatthesecondantibodyiscompetingwiththefirstantibodyforbindingto 

GARP/TGFf3complex. SeeHarlowandLane(1988)Antibodies:ALaboratoryManualch.14 

(ColdSpringHarborLaboratoryColdSpringHarborNY).  

Thepresentdisclosureprovidesassaysforidentifyinganti-GARP/TGFf3antibodiesor 

5 antibodyderivativesthereofhavingbiologicalactivity. Biologicalactivitymayincludee.g., 

activatinganimmunecelloranimmuneactivationreportere.g.,aNEATreporteroraNF-id3 

reporter.Antibodieshavingsuchbiologicalactivityinvivoand/orinvitroarealsoprovided.  

2.11 Immunoconjugates 

10 Thepresentlydisclosedsubjectmatterfurtherprovidesimmunoconjugatescomprisingan 

antibodyorantibodyderivativedisclosedhereinconjugatedtooneormoredetectionprobeand/or 

cytotoxicagentssuchaschemotherapeuticagentsordrugsgrowthinhibitoryagentstoxins(e.g.  

proteintoxinsenzymaticallyactivetoxinsofbacterialfungalplantoranimaloriginorfragments 

thereof),orradioactiveisotopes. Forexampleanantibodyorantigen-bindingportionofthe 

15 disclosedsubjectmattercanbefunctionallylinked(e.g.,bychemicalcouplinggeneticfusion, 

noncovalentassociationorotherwise)tooneormoreotherbindingmoleculessuchasanother 

antibodyantibodyfragmentpeptideorbindingmimetic.  

Incertainembodimentsanimmunoconjugateisanantibodydrugconjugate(ADC)inwhich 

anantibodyisconjugatedtooneormoredrugsincludingbutnotlimitedtoamaytansinoid(see 

20 U.S.PatentNos.5,208,020,5,416,064andEuropeanPatentEP0425235);anauristatinsuchas 

monomethylauristatindrugmoietiesDEandDF(MMAEandMMAF)(seeU.S.PatentNos.  

U.S.PatentNos.5,712,374,5,714,586,5,739,116,5,767,285,5,770,701, 5,770,710,5,773,001,and 

5,877,296~Hinmanetal.,CancerRes.53:3336-3342(1993);andLodeetal.,CancerRes.58:2925

25 2928(1998));ananthracyclinesuchasdaunomycinordoxonibicin(seeKratzetal.CurrentMed 

Chem.13:477-523(2006);Jeffreyetal.,Bioorganic&Med.Chem.Letters16:358-362(2006); 

Torgovetal.,Bioconj.Chem.16:717-721 . Nagyetal Proc.Natl.Acad.Sci.USA97:829

834(2000);Dubowchiketal.,Bioorg.&Med.Chem.Letters12:1529-1532(2002);Kingetal.,J 

Med.Chem.45:4336-4343(2002);andU.S.PatentNo.6,630,579);methotrexate~vindesine 

30 ataxanesuchasdocetaxelpaclitaxellarotaxeltesetaxelandortataxebatrichothecene and 

CC1065.  

Incertainembodimentsanimmunoconjugatecomprisesanantibodyasdescribedherein 

conjugatedtoanenzymaticallyactivetoxinorfragmentthereofincludingbutnotlimitedto 

diphtheriaAchainnonbindingactivefragmentsofdiphtheriatoxinexotoxinAchain(from 

35 Pseudomonasaeniginosa),ricinAchainabrinAchainmodeccinAchainalpha-sarcinAleurites 
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fordiiproteinsdianthinproteins Phytolacaamericanaproteins(PAPI PAPIJandPAP-S), 

momordicacharantiainhibitorcurcin, crotinsapaonariaofficinalisinhibitorgeloninmitogellin 

restnctocinphenomycinenomycinandthetricothecenes.  

Incertainembodimentsanimmunoconjugatecomprisesanantibodyasdescribedherein 

5 conjugatedtoaradioactiveatomtoformaradioconjugate. Avarietyofradioactiveisotopes 

areavailablefortheproductionofradioconjugates. Non-limitingexamplesincludeAt 2 1 1 ,1131 

I125,Y90 Re186 Re188 Sm'53 Bi P32 Pb2 1 2 andradioactiveisotopesofLu.Whenthe 
S 

radioconjugateisusedfordetectionitcanincludearadioactiveatomforscintigraphicstudiesfor 

exampletc99mor1123,oraspinlabelfornuclearmagneticresonance(NMR)imaging(also 

10 knownasmagneticresonanceimagingMRJ),suchasiodine-123iodine-131indium-i1,fluorine

19,carbon-13,nitrogen-15,oxygen-i7,gadoliniummanganeseoriron.  

Conjugatesofanantibodyandcytotoxicagentcanbemadeusingavarietyofbifunctional 

protein coupling agents such as N-succinimid yl-3-(2-pyridyldithio) propionate (SPDP), 

succinimidyl-4-(N-maleimidomethyl) cyclohexane-i-carboxylate(SMCC),iminothiolane(IT), 

i5 bifunctionalderivativesofimidoesters(suchasdimethyladipimidateRd),activeesters(such 

asdisuccinimidylsuberate),aldehydes(suchasglutaraldehyde),bis-azidocompounds(suchasbis 

(p-azidobenzoyl)hexanediamine),bis-diazoniumderivatives(suchasbis-(p-diazoniumbenzoyl)
ethylenediamine),diisocyanates(suchastoluene2,6-diisocyanate),andbis-activefluorine 

compounds(suchasi,5-difluoro-2,4-dinitrobenzene). Forexamplearicinimmunotoxincanbe 

20 preparedasdescribedinVitettaetal. Science238: i098 (1987). Carbon-4-labeled 

1-isothiocyanatobenzyl-3-methyldiethylenetriaminepentaaceticacid(MX-DTPA)isanexemplany 

canbeacleavablelinker"facilitatingreleaseofacytotoxicdruginthecell.Forexampleanacid

1abilelinkerpeptidase-sensitivelinkerphotolabilelinkerdimethyllinkerordisulfide-containing 

25 linker(Charietal.,CancerRes.52:i27-i3i(i992);U.S.PatentNo.5,208,020)canbeused.  

TheimmunuoconjugatesorADCshereinexpresslycontemplatebutarenotlimitedtosuch 

conjugatespreparedwithcross-linkerreagentsincludingbutnotlimitedtoBMPSEMCSGMBS, 

HBVSLC-SMCCMBSMPBHSBAPSIASlABSMCCSMPB,~MPHsulfo-EMCSsulfo

GMBS, sulfo-KMTUS, sulfo-MBS, sulfo-SIAB, sulfo-SMCC, and sulfo-SMIPB, and SVSB 

30 (succinimidyl-(4-vinylsulfone)benzoate) whicharecommerciallyavailable(e.g.,fromPierce 

BiotechnologyInc.,RockfordIL.,U.S.A).  

2.i2 Antigen-RecognizingReceptor 

Thepresentlydisclosedsubjectmatterfurtherprovidesantigen-recognizingreceptors 

35 comprisinganantibodyorantibodyfragmentdisclosedherein.Anantigen-recognizingreceptoris 
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areceptorthatiscapableofactivatingstimulatingorinhibitinganimmunoresponsivecell(e.g.,a 

T-cell)inresponsetoitsbindingtoanantigen.Non-limitingexamplesofantigen-recognizing 

receptorsincludenativeandrecombinantTcellreceptors(TCRs),achimericco-stimulating 

receptor(CCRs),achimericantigenreceptor(CARs)andaninhibitoryCAR(iCARs). Antigen

5 recognizingreceptordesignsandmethodsofusearewellknownintheartandisdescribedinthe 

literaturee.g.,InternationalPublicationsWO2018/027155,WO2019/099483,WO2019/157454, 

wo2019/133969,WO2019/099993,WO2015/142314,WO2018/027197andWO2014055668.  
Incertainembodimentsthepresentlydisclosedsubjectmatterprovideschimericantigen 

receptors(CARs)comprisinganantibodyorantibodyfragmentdisclosedherein. CARsare 

10 engineeredreceptorswhichcangraftorconferaspecificityofinterestontoanimmuneeffectorcell.  

IncertainembodimentsaCARcanbeusedtograftthespecificityofamonoclonalantibodyontoa 

Tcell;withtransferofitscodingsequencefacilitatedbyavector.IncertainembodimentstheCAR 

isa"Firstgeneration"CAllwhichistypicallycomposedofanextracellularantigen-binding 

domain(e.g.,ascFvoraVHH)fusedtoatransmembranedomain whichisfusedto 

15 cytoplasmic/intracellularsignalingdomain."Firstgeneration"CARscanprovidedenovoantigen 

recognitionandcauseactivationofanimmunoresponsivecelle.g.,CD4+andCD8+Tcells, 

throughtheirCD3zchainsignalingdomaininasinglefusionmoleculeindependentofliLA

mediatedantigenpresentation.IncertainembodimentstheCARisa"Secondgeneration"CAR, 

whichfurthercomprisesanintracellularsignalingdomainfromvariousco-stimulatorymolecules 

20 (e.g.,CD284-1BBICOS,0X40,CD27,CD4O/My88andNKGD2)tothecytoplasmictailofthe 

CARtoprovideadditionalsignalstotheimmunoresponsivecellwherebythe"Secondgeneration 

IncertainembodimentstheCARisa'Thirdgeneration"CARwhichcomprisesmultipleco

stimulationdomains(e.g.,CD28and4-1BB)andactivation(CD3z).Incertainembodimentsthe 

25 CARisasecond-generationCAR.IncertainembodimentstheCARcomprisesanextracellular 

antigen-bindingdomainthatbindstoanantigenatransmembranedomainandanintracellular 

signalingdomainwhereintheintracellularsignalingdomaincomprisesaco-stimulatorysignaling 
domain.IncertainembodimentstheCARfurther S 

compnsesahinger/spacerregionbetweenthe 
domain.Jncertainembodimentsthe 

extracellularantigen-bindingdomainandthetransmembrane S 

30 extracellularantigen-bindingdomaincomprisesanantibodyorantibodyfragmentdisclosed S 

Incertainembodimentstheantibodyorantibodyfragmentcomprisesa'VHHaFaborascFv.  

IncertainembodimentsthepresentlydisclosedsubjectmatterprovidesrecombinantTCRs 

comprisinganantibodyorantibodyfragmentdisclosedherein.AnativeTCRisaproteincomplex 

comprisingadisulfide-linkedheterodimericproteinconsistingoftwovariablechainsexpressedas 

35 partofacomplexwithCD3chainmolecules.AnativeTCRisfoundonthesurfaceofTcellsand 
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isresponsibleforrecognizingantigensaspeptidesboundtomajorhistocompatibilitycomplex 

(MHC)molecules.IncertainembodimentsanativeTCRcomprisesanalphachainandabetachain 
(encodedbyTRAandTRBgenesrespectively).IncertainembodimentsaTCRcomprisesagamma 
chainandadeltachain(encodedbyTRGandTRDgenesrespectively).Eachofthealphachainthe 

5 betachainthegammachainandthedeltachaincomprisestwoextracellulardomains:aVariable(V) 

regionandaConstant(C)region.TheConstantregionisproximaltothecellmembranefollowed 

byatransmembraneregionandashortcytoplasmictail.TheVariableregionbindstothe 

peptide/MHCcomplex.Eachvariableregionhasthreecomplementaritydeterminingregions 

(CDRs).JncertainembodimentsaTCRcomprisesareceptorcomplexwithCD36,CD3yCD3sand 

10 CD3.WhenaTCRcomplexengageswithitsantigenandMHC(peptide/MHC),theTcell 

expressingtheTCRcomplexisactivated.  
IncertainembodimentsarecombinantTCRisanon-naturally S 

occurnngTCR.Jncertain 

embodimentstherecombinantTCRcomprisesarecombinantalphachainand/orarecombinantb 

chainwhereinapartortheentirevariableregionoftherecombinantalphachainand/orthe 

15 recombinantbchainisreplacedbyanantibodyoranantibodyfragmentdisclosedherein.Incertain 

embodimentstheantibodyorantibodyfragmentcomprisesa~V7HIHa\THa~VLorascFv. In 

certainembodimentstheantibodyorantibodyfragmentcomprisesaVHIH. Incertain 

embodimentstherecombinantTCRbindstoanantigenofinterestinanMIHC/HLA-independent 

manner.Incertainnon-limitingembodimentsbindingoftheantigeniscapableofactivatingan 

20 immunoresponsivecellcomprisingtherecombinantTCR.  

Thepresentlydisclosedsubjectmatterprovidesimmunoresponsivecellscomprising(a)an 

antigen-recognizing receptor is capable of activating the immunoresponsive cell. The 

immunoresponsivecellsofthepresentlydisclosedsubjectmaftercanbecellsofthelymphoid 

25 lineage.ThelymphoidlineagecomprisingBTandnaturalkiller(NK)cellsprovidesforthe 

productionofantibodiesregulationofthecellularimmunesystemdetectionofforeignagentsin 

theblooddetectionofcellsforeigntothehost andthelike.Non-limitingexamplesof 

immunoresponsivecellsofthelymphoidlineageincludeTcellsNaturalKiller(NK)cells, 

embryonicstemcellsandpluripotentstemcells(e.g.,thosefromwhichlymphoidcellsmaybe 

30 differentiated).Tcellscanbelymphocytesthatmatureinthethymusandarechieflyresponsiblefor 

cell-mediatedimmunity.Tcellsareinvolvedintheadaptiveimmunesystem.TheTcellsofthe 

presentlydisclosedsubjectmattercanbeanytypeofTcellsincludingbutnotlimitedtohelperT 

cellscytotoxicTcellsmemoryTcells(includingcentralmemoryTcellsstem-cell-likememoryT 

cells(orstem-likememoryTcells),andtwotypesofeffectormemoryTcells:e.g.,TEMcellsand 

35 TEMIRAcellsRegulatoryTcells(alsoknownassuppressorTcells),NaturalkillerTcells, 
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MucosalassociatedinvariantTcellsandgdTcells.CytotoxicTcells(CTLorkillerTcells)area 

subsetofTlymphocytescapableofinducingthedeathofinfectedsomaticortumorcells.A 

patient'sownTcellsmaybegeneticallymodifiedtotargetspecificantigensthroughthe 

introductionofanantigenrecognizingreceptore.g.,aCARoraTCR.Incertainembodiments, 

5 theimmunoresponsivecellisaTcell.TheTcellcanbeaCD4+TcelloraCD8+Tcell.Incertain 

embodimentstheTcellisaCD4+Tcell.IncertainembodimentstheTcellisaCDS+T 

cell.Naturalkiller(NK)cellscanbelymphocytesthatarepartofcell-mediatedimmunityandact 

duringtheinnateimmuneresponse.N7Kcellsdonotrequireprioractivationinordertoperform 

theircytotoxiceffectontargetcells.Typesofhumanlymphocytesofthepresentlydisclosedsubject 

10 matterincludewithoutlimitationperipheraldonorlymphocytese.g.,thosedisclosedinSadelain 

M etal. 2003NatRevCancer3:35-45(disclosingperipheraldonorlymphocytesgenetically 

modifiedtoexpressCARs),inMorganR.A etal.2006Science3 . 126-129(disclosing 

peripheraldonorlymphocytesgeneticallymodifiedtoexpressafull-lengthtumorantigen

recognizingTcellreceptorcomplexcomprisingtheaandbheterodimer),inPanelliM.C etal.  

15 2000JImmunol164:495-501PanelliM.C.,etal.2000Jlmmunol164:4382-4392(disclosing 

lymphocyteculturesderivedfromtumorinfiltratinglymphocytes(TILs)intumorbiopsies),andin 

65:5417-5427P 
DupontJ.,etal.2005CancerRes , apanicolaouG.A.,etal.2003Blood102:2498
2505(disclosingselectivelyinvitro-expandedantigen-specificperipheralbloodleukocytes 

employingartificialantigen-presentingcells(AAPCs)orpulseddendriticcells).Incertain 

20 embodimentstheimmunoresponsivecells(e.g.,Tcells)canbeautologousnon-autologous(e.g., 
e 

3. METHODSOFUSE 

Thepresentlydisclosedsubjectmatterfurtherprovidesmethodsforusingthedisclosed 

25 antibodiesandantibodyderivatives. Incertainembodimentsthemethodsaredirectedto 

therapeuticusesofapresentlydisclosedantibodyorantibodyderivative.Incertainembodiments, 

themethodsaredirectedtodiagnosticuseofapresentlydisclosedantibodyorantibodyderivative.  

3. 1 TreatmentMethods 

30 Thepresentdisclosureprovidesmethodsanduseofanantibodyorantibodyderivative 

disclosedhereinfortreatmentofdiseasesanddisordersorforincreasinganimmuneresponse.In 

certainembodimentstheantibodyantibodyderivativeorpharmaceuticalcompositionscomprising 

thesamedisclosedhereincanbeadministeredtosubjects(e.g.,mammalssuchashumans)totreat 

diseasesanddisordersortoincreasesanimmuneresponse.Incertainembodimentsthediseases 

35 anddisordersinvolveTreg-mediatedimmunesuppressionand/orabnormalGARP/TGFf3activity.  
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Incertainembodimentsthediseasesanddisordersthatcanbetreatedbyanantibodyorantibody 

derivativedisclosedhereinincludebutarenotlimitedtoneoplasiae.g.,cancer.  

Incertainembodiments, thepresentdisclosureprovidesanantibody orantibody 

derivativedescribedherein(orfragmentsthereof)foruseinthemanufactureofamedicament.In 

5 certainembodimentsthepresentdisclosureprovidesantibodyorantibodyderivativedescribed 

herein(orfragmentsthereof)foruseinthemanufactureofamedicamentfortreatingofcancer.In 

certainembodimentsthepresentdisclosureprovidesanantibodyorantibody S described 

herein(orfragmentsthereof)foruseintreatingcancerinasubject.Jncertainembodimentsthe 

presentdisclosureprovidespharmaceuticalcompositionscomprisinganantibodyorantibody 

10 derivativeprovidedherein(orfragmentsthereof)foruseintreatingcancerinasubject.Incertain 

embodimentsthecancercanbebloodcancers(e.g.leukemiaslymphomasandmyelomas), 

ovariancancerbreastcancerbladdercancerbraincancercoloncancerintestinalcancerliver 

cancerlungcancerpancreaticcancerprostatecancerskincancerstomachcancerglioblastoma, 

throatcancermelanomaneuroblastomaadenocarcinomagliomasofttissuesarcomaandvarious 

15 carcinomas(includingprostateandsmallcelllungcancer).Suitablecarcinomasfurtherincludeany 

knowncarcinomainthefieldofoncologyincludingbutnotlimitedtoastrocytomafibrosarcoma, 

myxosarcomaliposarcomaoligodendrogliomaependymomamedulloblastomaprimitiveneural 

ectodermaltumor(PNET),chondrosarcomaosteogenicsarcomapancreaticductaladenocarcinoma 

smallandlargecelllungadenocarcinomaschordomaangiosarcomaendotheliosarcomasquamous 

20 cellcarcinomabronchoalveolarcarcinomaepithelialadenocarcinomaandlivermetastasesthereof, 

lymphangiosarcomalymphangioendotheliosarcomahepatomacholangiocarcinomasynovioma, 

glandcarcinomapapillarycarcinoma sebaceousglandcarcinomapapillaryadenocarcinoma, 

cystadenocarcinomamedullarycarcinomabronchogeniccarcinomarenalcellcarcinomabileduct 

25 carcinomachoriocarcinomaseminomaembryonalcarcinomaWilms'tumortesticulartumor, 

medulloblastoma, craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic 
S 

neuroma oligodendrogliomameningioma neuroblastoma retinoblastoma 1eukemiamultiple 
S myeloma Waldenstroms macroglobulinemia, breast tumors such as ductal and lobular 

adenocarcinomasquamousandadenocarcinomasoftheuterinecervix uterineandovarian 

30 epithelialcarcinomasprostaticadenocarcinomastransitionalsquamouscellcarcinomaofthe 

bladderBandTcelllymphomas(nodularanddiffuse)plasmacytomaacuteandchronicleukemias, 

malignantmelanomasofttissuesarcomasandleiomyosarcomas.  

IncertainembodimentsthecancercanbemelanomaNSCLCheadandneckcancer, 

urothelialcancerbreastcancer(e.g.,triple-negativebreastcancerTNBC),gastriccancer, 

35 cholangiocarcinomaclassicalHodgkin'slymphoma(cHL),Non-Hodgkinlymphomaprimary 
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mediastinalB-Celllymphoma§NITLPMBCL),mesotheliomaovariancancerlungcancer(e.g., 

small-celllungcancer),esophagealcancernasopharyngealcarcinoma(NPC),biliarytractcancer, 

colorectalcancercervicalcancerorthyroidcancer.Incertainembodimentsthecancerexhibits 

highmicrosatelliteinstability(MSJ-high).Incertainembodimentsthecancerexhibitslow 

5 microsatelliteinstability(MSJ-low).  

Incertainembodimentsthesubjecttobetreatedisamammal(e.g.,humannon-human 

primateratmousecowhorsepigsheepgoatdogcatetc.).Incertainembodimentsthesubject 

isahuman.Incertainembodimentsthesubjectissuspectedofhavingoratriskofhavingacancer 

or be diagnosed with a cancer or any other disease having abnormal GARP/TGFf3 

10 complexexpressionoractivity.  

ManydiagnosticmethodsforcanceroranyotherdiseaseexhibitingabnormalGARP/TGFf3 

activityandtheclinicaldelineationofthosediseasesareknownintheart.Suchmethodsinclude, 

butarenotlimitedtoe.g.,immunohistochemistryPCRfluorescentinsituhybridization(FISH).  

AdditionaldetailsregardingdiagnosticmethodsforabnormalGARP/TGFf3activityorexpression 

15 aredescribedine.g.,Guptaetal.(2009)ModPathol.22(1):128-133Lopez-Biosetal.(2013)J 

ClinPathol.66(5):381-385Ellisonetal.(2013)JClinPathol66(2):79-89andGuhaetal.(2013) 

PLoSONE8(6):e67782.  

Administrationcanbebyanysuitablerouteincludinge.g.,intravenousintramuscularor 

subcutaneous.Insomeembodimentstheantibodyorantibodyderivative(orfragmentsthereof) 

20 and/orcompositionsprovidedhereinareadministeredincombinationwithasecondthirdorfourth 

agent(includinge.g.,anantineoplasticagentagrowthinhibitoryagentacytotoxicagentora 

Suchagentsincludee.g., ananti-PD1antibody(e.g., pembrolizumabnivolumabserplulimab), 

docetaxelgefitinibFOLFIRI(irinotecan 5-fluorouracil andleucovorin),irinotecancisplatin 

25 carboplatinpaclitaxelbevacizumab S 

(anti-VEGFantibody),FOLFOX-4,infusionalfluorouracil, 
S oxaliplatin afatinibgemcitabinecapecitabinepemetrexedtivantinibeverolimus, 

CpG-ODNrapamycinlenalidomidevemurafenibendostatinlapatinibPX-866,ImprimePGG, 

andirlotinibm.Insomeembodimentstheantibodyorantibodyderivative(orfragmentsthereof)is 

conjugatedtotheadditionalagent.  

30 Incertainembodimentstheantibodyorantibodyderivative(orfragmentsthereof)and/or 

compositionsprovidedhereinareadministeredincombinationwithoneormoreadditional 

therapiessuchasradiationtherapysurgerychemotherapyand/ortargetedtherapy.Incertain 

embodiments theantibodyantibodyderivative(orfragmentsthereof)and/orcompositions 

providedhereinareadministeredincombinationwithradiationtherapy.Incertainembodiments, 

35 thecombinationofanantibodyantibodyderivative(orfragmentthereof)and/orcomposition 
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providedhereinandradiationtherapyisusedfortreatinganeoplasmorcancerdisclosedherein.  

Incertainembodimentstheanti-GARP/TGFf3antibodyantibodyderivative(orfragments 

thereof)and/orcompositionsprovidedhereinareadministeredincombinationwithananti-PD1 

antibodye.g.,serplulimab.Incertainembodimentstheanti-GARP/TGFf3antibodyandtheanti

5 PD1antibodyareadministeredconcurrentlyorsequentially.Incertainembodimentstheanti

GARP/TGFf3antibodyandtheanti-PD1antibodyareadministeredconcurrently.Incertain 

embodimentsoneormoredosesoftheanti-PD1antibodyisadministeredpriortoadministeringthe 

anti-GARP/TGFf3antibody.Incertainembodimentsthesubjectreceivedacompletecourseofthe 

anti-PD1antibodytherapypriortoadministrationoftheanti-GARP/TGFf3antibody.Incertain 

10 embodimentstheanti-GARP/TGFf3antibodyisadministeredduringasecondcourseoftheanti

PD1antibodytherapy.Incertainembodimentsthesubjectreceivedatleastoneatleasttwoat 

leastthreeoratleastfourdosesoftheanti-PD1antibodypriortoadministrationoftheanti

GARP/TGFf3antibody.Incertainembodimentsatleastonedoseoftheanti-PD1antibodyis 

administeredconcurrentlywiththeanti-GARPinhibitor.Incertainembodimentsoneormore 

15 dosesoftheanti-GARP/TGFf3antibodyareadministeredpriortoadministeringtheanti-PD1 

antibody.Incertainembodimentsthesubjectreceivedatleasttwoatleastthreeatleastthreeorat 

leastfourdosesoftheanti-GARP/TGFf3antibodypriortoadministrationoftheanti-PD1antibody.  

Incertainembodimentsatleastonedoseoftheanti-GARP/TGFf3antibodyisadministered 
S 

concurrentlywiththeanti-PD1antibody.Incertainembodimentstheanti-GARP/TGFf3antibody 

20 andtheanti-PD1antibodyareadministeredonceevery1, 2,3,4 or5weeks.Incertain 

embodimentsthecancerisrecurrentorprogressiveafteratherapyselectedfromthegroup 

Dependingontheindicationtobetreatedandfactorsrelevanttothedosingthataphysician 

ofskillinthefieldwouldbefamiliarwiththeantibodyorantibodyderivativeprovidedhereinwill 

25 beadministeredatadosagethatisefficaciousforthetreatmentofthatindicationwhileminimizing 

toxicityandsideeffects.Forthetreatmentofacanceratypicaldosecanbeforexampleinthe 

rageof0.001to1000jig;howeverdosesbeloworabovethisexemplaryrangearewithinthescope 

oftheinvention.Thedailydosecanbeabout0.1~g1kgtoabout100mg/kgoftotalbodyweight, 

about0.1jtg/kgtoabout100jtg/kgoftotalbodyweightorabout1jig/kgtoabout100jig/kgof 

30 totalbodyweight.Asnotedabovetherapeuticorprophylacticefficacycanbemonitoredby 

periodicassessmentoftreatedpatients.Forrepeatedadministrationsoverseveraldaysorlonger, 

dependingontheconditionthetreatmentisrepeateduntiladesiredsuppressionofdisease 

symptomsoccurs.Howeverotherdosageregimensmaybeusefulandarewithinthescopeofthe 

invention.Thedesireddosagecanbedeliveredbyasinglebolusadministrationofthecomposition, 

35 bymultiplebolusadministrationsofthecompositionorbycontinuousinfusionadministrationof 
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thecomposition.  

Apharmaceuticalcompositioncomprisinganantibodyorantibodyderivativedisciosed 

hereincanbeadministeredonetwothreeorfourtimesdaily.Thecompositionscanalsobe 

administeredlessfrequentlythandailyforexamplesixtimesaweekfivetimesaweekfourtimes 

5 aweekthreetimesaweektwiceaweekonceaweekonceeverytwoweeksonceeverythree 

weeksonceamonthonceeverytwomonthsonceeverythreemonthsoronceeverysixmonths.  

Thecompositionsmayalsobeadministeredinasustainedreleaseformulationsuchasinan 

implantwhichgraduallyreleasesthecompositionforuseoveraperiodoftimeandwhichallows 

forthecompositiontobeadministeredlessfrequentlysuchasonceamonthonceevery2-6 

10 monthsonceeveryyearorevenasingleadministration.Thesustainedreleasedevices(suchas 

pelletsnanoparticlesmicroparticlesnanospheresmicrospheresandthelike)maybeadministered 

byinjectionorsurgicallyimplantedinvariouslocations.  

Cancertreatmentscanbeevaluatedbye.g.,butnotlimitedtotumorregressiontumor 

weightorsizeshrinkagetimetoprogressiondurationofsurvivalprogressionfreesurvivaloverall 

15 responseratedurationofresponsequalityoflifeproteinexpressionand/oractivity.Approachesto 

determiningefficacyofthetherapycanbeemployedincludingforexamplemeasurementof 

responsethroughradiologicalimaging.  

Incertainembodimentstheefficacyoftreatmentismeasuredbythepercentagetumor 

growthinhibition(0oTGJ),calculatedusingtheequation1OO-(T/Cx100),whereTisthemean 

20 relativetumorvolumeofthetreatedtumorandCisthemeanrelativetumorvolumeofanon

treatedtumor.Incertainembodimentsthe0oTGJisabout100~, about200~, about300~, about400o, 

about940o),about950oormorethan950o.  

25 3.2 MethodsofDiagnosisandImaging 

Labeledantibodyorantibodyderivativecanbeusedfordiagnosticpurposestodetect, 

diagnoseormonitordiseasesand/ordisordersassociatedwiththeexpressionaberrantexpression 

and/oractivityofGARP/TGFf3complex.Forexampletheantibodiesandantibodyderivatives 

providedhereincanbeusedininsituinvivoexvivoandinvitrodiagnosticassaysorimaging 

30 assays.MethodsfordetectingexpressionofaGARP/TGF~complexcomprising(a)assayingthe 

expressionofthepolypeptideincells(e.g.,tissue)orbodyfluidofanindividualusingoneormore 
e 

antibodyorantibodyderivativeand(b)companngthelevelofgeneexpressionwithastandardgene 

expressionlevelwherebyanincreaseordecreaseintheassayedgeneexpressionlevelcomparedto 

thestandardexpressionlevelisindicativeofaberrantexpression.  

35 Additionalembodimentsprovidedhereinincludemethodsofdiagnosingadiseaseor 
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disorderassociatedwithexpressionoraberrantexpressionofGARP/TGFf3complexinananimal 

(e.g.,amammalsuchasahuman).ThemethodscomprisedetectingGARP/TGFf3complexinthe 
mammal.Incertainembodimentsdiagnosis compnses:(a)administeringaneffectiveamountofa 

labeledantibodyorantibodyderivativetoamammal(b)waitingforatimeintervalfollowingthe 

5 administeringforpermittingthelabeledantibodyorantibodyderivativetopreferentiallyconcentrate 

atsitesinthesubjectwheretheGARP/TGFf3complexisexpressed(andforunboundlabeled 

moleculetobeclearedtobackgroundlevel);(c)determiningbackgroundlevelsand(d)detecting 

thelabeledmoleculeinthesubjectsuchthatdetectionoflabeledmoleculeabovethebackground 

levelindicatesthatthesubjecthasaparticulardiseaseordisorderassociatedwithexpressionor 

10 aberrantexpressionofGARP/TGFf3complex.Backgroundlevelcanbedeterminedbyvarious 

methodsincludingcomparingtheamountoflabeledmoleculedetectedtoastandardvalue 

previouslydeterminedforaparticularsystem.  

Antibodiesandantibodyderivativesprovidedhereincanbeusedtoassayproteinlevelsina 

biologicalsampleusingclassicalimmunohistologicalmethodsknowntothoseofskillintheart 

15 (e.g.,seeJalkanenetal.,J.Cell.Biol.101:976-985(1985);Jalkanenetal,,J.Cell.Biol.105:3087

3096(1987)).Otherantibody-basedmethodsusefulfordetectingproteingeneexpressioninclude 

immunoassays, such as the enzyme linked immunosorbent assay (ELISA) and the 

radioimmunoassay(RIA).Suitableantibodyassaylabelsareknownintheartandincludeenzyme 

labelssuchasglucoseoxidaseradioisotopessuchasiodine(131J, l25~ t231 121J) carbon("C), 

20 sulfur(35~),tritium".3H),indium(ll 5 mJn ll3 mJn tl2 Jn 111In),andtechnetium( 9 9 Tc,9 9 mTc)thallium 

"9 Pm,'4 0 LalT5 yt~ '66Ho, 90 4 T Sc'8 6 Re1 8 8 Re'4 2 Pr105Rh,9 7 Ruluminol; 

andfluorescentlabelssuchasfluoresceinandrhodamineandbiotin.  

Techniquesknownintheartmaybeappliedtolabeledantibodies(orfragmentsthereof) 

25 providedherein.Suchtechniquesincludebutarenotlimitedtotheuseofbifunctionalconjugating 
, ,489,425; 

agents(seee.g.,U.S.Pat.Nos.5,756,0655,714,631;5,696,239, 5,652,36k 5,505,93k5 

5,435,9905,428,1395 , 5,274,119,4,994,560and5,808,003).  

AlternativelyoradditionallyonecanmeasurelevelsofaGARPpolypeptide-encoding 

nucleicacidormRNAinthecelle.g.,viafluorescentinsituhybridizationusinganucleicacid 

30 basedprobecorrespondingtoanGARP-encodingnucleicacidorthecomplement , (FISH 

seeW098/45479publishedOctober,1998),SouthernblottingNorthernblottingorpolymerase 

chainreaction(PCR)techniquessuchasrealtimequantitativePCR(RT-PCR).Onecanalsostudy 

GARP/TGFf3complexoverexpressionbymeasuringshedantigeninabiologicalfluidsuchas 

serume.g.,usingantibody-basedassays(seealsoe.g.,U.S.PatentNo.4,933,294issuedJune12, 
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1990W091/05264publishedApril18,199kU.S.Patent5,401,638issuedMarch28,1995wand 

Siasetal.,J.Immunol.Methods132:73-80(1990)).Asidefromtheaboveassaysvariousinvivo 

andexvivoassaysareavailabletotheskilledpractitioner.Forexampleonecanexposecellswithin 

thebodyofthemammaltoanantibodywhichisoptionallylabeledwithadetectablelabele.g.,a 

5 radioactiveisotopeandbindingoftheantibodytothebodycellscanbeevaluatede.g.,byexternal 

scanningforradioactivityorbyanalyzingasample(e.g.,abiopsyorotherbiologicalsample)taken 

fromamammalpreviouslyexposedtotheantibody.  

4. PHARMACEUTICALFORMULATIONS 

10 Thepresentlydisclosedsubjectmatterfurtherprovidespharmaceuticalformulations 

containinganantibodyorantibodyderivativedisclosedhereinwithapharmaceuticallyacceptable 
S 

carner.Incertainembodimentsthepharmaceuticalcompositionscanincludeacombinationof 

multiple(e.g.,twoormore)antibodiesand/orantibodyderivativesofthepresentlydisclosed 

subjectmatter.  

15 Incertainembodimentsthedisclosedpharmaceuticalformulationscanbepreparedby 

combininganantibodyorantibodyderivativehavingthedesireddegreeofpuritywithoneormore 

optionalpharmaceuticallyacceptablecarriers(RemingtonsPharmaceuticalSciences16thedition, 

OsolA.Ed.(1980)),intheformoflyophilizedformulationsoraqueoussolutions.Forexample, 

butnotbywayoflimitationlyophilizedantibodyformulationsaredescribedinUSPatentNo.  

20 6,267,958.Incertainembodimentsaqueousantibodyformulationscanincludethosedescribedin 

U.S.PatentNo.6,171 586andW02006/044908,thelatterformulationsincludingahistidine

greaterthanabout800~greaterthanabout900~, greaterthanabout910~, greaterthanabout920o 

greaterthanabout930~greaterthanabout940~, greaterthanabout950~, greaterthanabout960o 

25 greaterthanabout970~, greaterthanabout980~greaterthanabout990~, greaterthanabout99~10o 

greaterthanabout99.200, greaterthanabout99~300, greaterthanabout99~40~greaterthanabout 

99~50~greaterthanabout99,60~, greaterthanabout99,70ogreaterthanabout99,80oorgreater 

thanabout9990o 

Pharmaceuticallyacceptablecarriersaregenerallynontoxictorecipientsatthedosagesand 

30 concentrationsemployedandincludebutarenotlimitedto:bufferssuchasphosphatecitrateand 

otherorganicacidsantioxidantsincludingascorbicacidandmethioninepreservatives(suchas 

octadecyldimethylbenzylammoniumchlohde hexamethoniumchlondebenzalkoniumchlohde, 

benzethoniumchloridephenolbutylorbenzylalcoholalkylparabenssuchasmethylorpropyl 

parabencatecholresorcinolcyclohexanol,3-pentanolandm-cresol),lowmolecularweight(less 

35 thanabout10residues)polypeptidesproteinssuchasserumalbumingelatinorimmunoglobulins, 
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acetatebuffer. Incertainembodimentstheantibodyorantibodyderivativecanbeofapurity
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hydrophilicpolymerssuchaspolyvinylpyrrolidoneaminoacidssuchas glycineglutamine, 

asparaginehistidinearginineorlysinemonosaccharidesdisaccharidesandothercarbohydrates 

includingglucosemannoseordextrinschelatingagentssuchasEDTAsugarssuchassucrose, 

mannitoltrehaloseorsorbitolsalt-formingcounter-ionssuchassodiummetalcomplexes(e.g., 

5 Zn-proteincomplexes),and/or non-ionicsurfactantssuchaspolyethyleneglycol(PEG).Exemplary 

pharmaceuticallyacceptablecarriershereinfurtherincludeinterstitialdrugdispersionagentssuch 

assolubleneutral-activehyaluronidaseglycoproteins(sHASEGP),forexamplehumansolublePH

20hyaluronidaseglycoproteins suchasrHuPH2O(HYLENEX®,BaxterInternational Inc.).  

CertainexemplarysHASEGPsandmethodsofuseincludingrHuPH2OaredescribedinUSPatent 

10 PublicationNos.2005/0260186and2006/0104968. IncertainembodimentsasHASEGPis 

combinedwithoneormoreadditionalglycosaminoglycanasessuchaschondroitinases.  

Thecarriercanbesuitableforintravenousintramuscularsubcutaneousparenteralspinal 

orepidermaladministration(e.g.,byinjectionorinfusion). Dependingontherouteof 

administrationtheactivecompounde.g.,ananti-GARP/TGF~antibodycanbecoatedina 

15 materialtoprotectthecompoundfromtheactionofacidsandothernaturalconditionsthatmay 

inactivatethecompound.  

Pharmaceuticalcompositionsofthepresentdisclosurealsocanbeadministeredin 

combinationtherapyi.e.combinedwithotheragents.Incertainembodimentspharmaceutical 

compositionsdisclosedhereincanalsocontainmorethanoneactiveingredientasnecessaryforthe 

20 particularindicationbeingtreatedforexamplethosewithcomplementaryactivitiesthatdonot 

adverselyaffecteachother.Incertainembodimentsthepharmaceuticalformulationcanincludea 

ingredientsaresuitablypresentincombinationinamountsthatareeffectiveforthepurpose 

intended.Forexampleandnotbywayoflimitationtheformulationofthepresentdisclosurecan 

25 alsocontainmorethanoneactiveingredientasnecessaryfortheparticularindicationbeingtreated, 

preferablythosewithcomplementaryactivitiesthatdonotadverselyaffecteachother.Forexample, 

itmaybedesirabletofurtherprovideasecondtherapeuticusefulfortreatmentofthesamedisease.  

Suchactiveingredientsaresuitablypresentincombinationinamountsthatareeffectiveforthe 

purposeintended.  

30 Acompositionofthepresentdisclosurecanbeadministeredbyavarietyofmethodsknown 

intheart.Therouteand/ormodeofadministrationvarydependinguponthedesiredresults.The 

activecompoundscanbepreparedwithcarriersthatprotectthecompoundagainstrapidrelease, 

such as a controlled release formulation including implants, transdermal patches, and 

microencapsulateddeliverysystems.Biodegradablebiocompatiblepolymerscanbeusedsuchas 

35 ethylenevinylacetatepolyanhydridespolyglycolicacidcollagenpolyorthoestersandpolylactic 
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acid.Manymethodsforthepreparationofsuchformulationsaredescribedbye.g.,Sustainedand 

ControlledReleaseDrugDeliverySystemsJ.R.Robinson, ed MarcelDekkerInc.,NewYork, 

1978. IncertainembodimentsthepharmaceuticalcompositionsaremanufacturedunderGood 

ManufacturingPractice(GMP)conditionsoftheU.S.FoodandDrugAdministration.  

5 Sustained-releasepreparationscontaininganantibodyorantibodyderivativedisclosed 

hereincanalsobeprepared. Suitableexamplesofsustained-releasepreparationsinclude 

semipermeablematricesofsolidhydrophobicpolymerscontainingtheantibodyorantibody 

derivativewhichmatricesareintheformofshapedarticlese.g.filmsormicrocapsules.Incertain 

embodimentsactiveingredientscanbeentrappedinmicrocapsulespreparedforexampleby 

10 coacervationtechniquesorbyinterfacialpolymerizationforexamplehydroxymethylcelluloseor 

gelatm-microcapsulesandpoly-(methylmethacylate)microcapsulesrespectivelyincolloidaldrug 

deliverysystems(forexampleliposomesalbuminmicrospheresmicroemulsionsnano-particles 

andnanocapsules)orinmacroemulsions. SuchtechniquesaredisclosedinRemington9s 

PharmaceuticalSciences16theditionOsolA.Ed.(1980).  

15 Toadministeranantibodyorantibodyderivativeofthepresentdisclosurebycertainroutes 

ofadministrationitmaybenecessarytocoatthecompoundwithorco-administerthecompound 

withamaterialtopreventitsinactivation.Forexamplethecompoundmaybeadministeredtoa 

subjectinanappropriatecarrierforexampleliposomesoradiluent.Pharmaceuticallyacceptable 
water-in-oil-in-waterCGF 

diluentsincludesalineandaqueousbuffersolutions.Liposomesinclude S 

20 emulsionsaswellasconventionalliposomes(Strejanetal.(1984)JNeuroimmunol.7:27).  

Pharmaceuticallyacceptablecarriersincludesterileaqueoussolutionsordispersionsand 

useofsuchmediaandagentsforpharmaceuticallyactivesubstancesisknownintheart.  

Exceptinsofarasanyconventionalmediaoragentisincompatiblewiththeactive 

25 compound, usethereofinthepharmaceutical compositions ofthepresentdisclosureis 

contemplated.Supplementaryactivecompoundscanalsobeincorporatedintothecompositions.  

Therapeuticcompositionstypicallymustbesterilesubstantiallyisotonicandstableunder 

theconditionsofmanufactureandstorage. Thecompositioncanbeformulatedasasolution, 

microemulsionliposomeorotherorderedstructuresuitabletohighdrugconcentration. The 

30 carriercanbeasolventordispersionmediumcontainingforexamplewaterethanolpolyol(for 

exampleglycerolpropyleneglycolandliquidpolyethyleneglycolandthelike),andsuitable 

mixturesthereofTheproperfluiditycanbemaintainedforexamplebytheuseofacoatingsuch 

aslecithinbythemaintenanceoftherequiredparticlesizeinthecaseofdispersionandbytheuse 

ofsurfactants.Inmanycasesitispreferabletoincludeisotonicagentsforexamplesugars, 

35 polyalcoholssuchasmannitolsorbitol orsodiumchlorideinthecomposition. Prolonged 
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sterilepowdersfortheextemporaneouspreparationofsterileinjectablesolutionsordispersion.The
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absorptionoftheinjectablecompositionscanbebroughtaboutbyincludinginthecompositionan 

agentthatdelaysabsorptionforexamplemonostearatesaltsandgelatin.  

Sterileinjectablesolutionscanbepreparedbyincorporatingoneormoreantibodyor 

antibodyderivativedisclosedhereinintherequiredamountinanappropriatesolventwithoneora 

5 combinationofingredientsenumeratedaboveasrequiredfollowedbysterilizationmicrofiltration, 

e.g.,byfiltrationthroughsterilefiltrationmembranes. Generallydispersionsareprepared 

byincorporatingtheactivecompoundintoasterilevehiclethatcontainsabasicdispersionmedium 

andtherequiredotheringredientsfromthoseenumeratedabove.Inthecaseofsterilepowdersfor 

thepreparationofsterileinjectablesolutionsthepreferredmethodsofpreparationarevacuum 

10 dryingandfreeze-drying(lyophilization)thatyieldapowderoftheactiveingredientplusany 

additionaldesiredingredientfromapreviouslysterile-filteredsolutionthereof 

Therapeuticcompositionscanalsobeadministeredwithmedicaldevicesknowninthe 

art.Forexampleatherapeuticcompositionofthepresentdisclosurecanbeadministeredwitha 

needlelesshypodermicinjectiondevicesuchasthedevicesdisclosedine.g.,U.S.PatentNos.  

15 5,399,163,5,383,851, 5,312,335, 5,064,413,4,941,880,4,790,824or4,596,556. Examples 

ofimplantsandmodulesusefulinthepresentdisclosureinclude:U.S.PatentNo.4,487,603which 

disclosesanimplantable S pumpfordispensingmedicationatacontrolledrate;U.S.  

PatentNo.4,486,194whichdisclosesatherapeuticdeviceforadministeringmedicantsthroughthe 

skin U.S.PatentNo.4,447,233,whichdisclosesamedicationinfusionpumpfordelivering 

20 medicationatapreciseinfusionrateU.S.PatentNo.4,447,224whichdisclosesavariableflow 

implantableinfusionapparatusforcontinuousdrug . U.S. PatentNo. 4,439,196, 

PatentNo.4,475,196whichdisclosesanosmoticdrugdeliverysystem.Manyothersuchimplants, 

deliverysystemsandmodulesareknown.  

25 Forthetherapeuticcompositionsformulationsofthepresentdisclosureincludethose 

suitablefororalnasaltopical(includingbuccalandsublingual),rectal, vaginaland/orparenteral 

administration. Theformulationscanconvenientlybepresentedinunitdosageformandmaybe 

preparedbyanymethodsknownintheartofpharmacy. Theamountofantibodyorantibody 

derivativewhichcanbecombinedwithacarriermaterialtoproduceasingledosageformvary 

30 dependinguponthesubjectbeingtreatedandtheparticularmodeofadministration.Theamountof 

theantibodyorantibodyderivativewhichcanbecombinedwithacarriermaterialtoproducea 

singledosageformgenerallybethatamountofthecompositionwhichproducesatherapeuticeffect.  

Generallyoutofonehundredpercentthisamountrangefromabout0.01percenttoaboutninety

ninepercentofactiveingredientfromabout0.1percenttoabout70percentorfromabout1 

35 percenttoabout30percent.  
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Dosageformsforthetopicalortransdermaladministrationofcompositionsofthepresent 

disclosureincludepowdersspraysointmentspastescreamslotionsgelssolutionspatchesand 

inhalants. Theactivecompoundmaybemixedundersterileconditionswithapharmaceutically 

acceptablecarrierandwithanypreservativesbuffersorpropellantswhichmayberequired.  

5 Thephrases parenteraladministration"and"administeredparenterally"meanmodesof 

administrationotherthanenteralandtopicaladministrationusuallybyinjectionandincludes, 

without1imitationintravenous, intramuscularintraarterial, intrathecal, intracapsularintraorbital, 

intracardiac, intradermal, intraperitoneal, transtracheal, subcutaneous, subcuticularintraarticular, 

subcapsularsubarachnoidintraspinalepiduralandintrasternalinjectionandinfusion.  

10 Thesepharmaceuticalcompositionscanalsocontainadjuvantssuchaspreservatives, 

wetting agents emulsifying agents and dispersing agents. Prevention presence of 

microorganismsmaybeensuredbothbysterilizationproceduressupraandbytheinclusionof 

vanousantibacterialandantifungalagentsforexampleparabenchlorobutanolphenolsorbicacid 

andthelike.Itmayalsobedesirabletoincludeisotonicagentssuchassugarssodiumchloride, 

15 andthelikeintothecompositions. Inadditionprolongedabsorptionoftheinjectable 

pharmaceuticalformcanbebroughtaboutbytheinclusionofagentswhichdelayabsorptionsuch 

asaluminummonostearateandgelatin.  

Incertainembodimentswhenanantibodyorantibodyderivativeofthepresentdisclosure 

areadministeredaspharmaceuticalstohumansandanimalstheycanbegivenaloneorasa 

20 pharmaceuticalcompositioncontainingforexamplefromabout0.010 toabout99~50 (orabout 

0.100toabout900o)oftheantibodyorantibodyderivativeincombinationwithapharmaceutically 

S. ARTICLES MANUFACTURER 

25 Thepresentlydisclosedsubjectmatterfurtherprovidesarticlesofmanufacturee.g.,kits, 

containingmaterialsusefulforthetreatmentpreventionand/ordiagnosisofthedisordersdescribed 

above.  

Incertainembodimentsthearticleofmanufacture/kitincludesacontainerandalabelor 

packageinsertonorassociatedwiththecontainer.Nonlimitingexamplesofsuitablecontainers 

30 includebottlesvialssyringesIVsolutionbagsetc.Thecontainerscanbeformedfromavariety 

ofmaterialssuchasglassor plastic. Thecontainercanholdacompositionwhichisbyitselfor 

combinedwithanothercompositioneffectivefortreatingpreventingand/ordiagnosingthe 

conditionandmayhaveasterileaccessport(forexamplethecontainermaybeanintravenous 

solutionbagoravialhavingastopperpierceablebyahypodermicinjectionneedle).  

35 Incertainembodimentsatleastoneactiveagentinthecompositionisanantibodyor 
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antibodyderivativeofthepresentdisclosure. Thelabelorpackageinsertcanindicatethatthe 

compositionisusedfortreatingtheconditionofchoice.  

Incertainembodimentsthearticleofmanufacture/kitcancomprise(a)afirstcontainerwith 

acompositioncontainedtherein whereinthecompositioncomprisesanantibodyorantibody 

5 derivativeofthepresentdisclosuresand(b)asecondcontainerwithacompositioncontainedtherein 

whereinthecompositioncomprisesafurthercytotoxicorotherwisetherapeuticagent. Incertain 

embodimentsthearticleofmanufacture/kitcanfurthercompriseapackageinsertindicatingthat 

thecompositionscanbeusedtotreataparticularcondition.  

Alternatively, oradditionallythearticleofmanufacture/kitcanfurtheranadditional 

10 containere.g., asecondorthirdcontainerincludingapharmaceuticallyacceptablebuffersuchas, 

butnotlimitedtobacteriostaticwaterforinjection(BWFJ),phosphate-bufferedsalineRinger9s 

solutionanddextrosesolution. Thearticleofmanufacture/kitcanincludeothermaterialsdesirable 

fromacommercialanduserstandpointincludingotherbuffersdiluentsfilters needlesand 

syringes.  

15 

SEQUENCE TABLE 

SEQ NAME AMINOACIDSEQUENCE 
ID 
NO____________________________________________________ 

1. CloncGAlVH SYAMH 
_____ CDR1 _________________________________________ 

2. CloncGAlVH VJSYDGSNKYYADSVKG 
_____ CDR2 __________________________________________ 

3, CloneGAlVH 7EYYYYGMDV 

4, CloneGAlVL SGDALPDRY7EY 
_____ CDRl _________________________________________ 

5. CloneGAlVL SDNERPS 
_____ CDR2 __________________________________________ 

6. CloneGAlVL QSADDTYT 
_____ CDR3 __________________________________________ 

7. CloneGAlVH QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 
GKGLEWVAVJSYDGSNKYYADSVKGRFTJSRDNSKNTLYLQ 

________________MNSLRAEDTAVYYCARDVLRTYYYYGMDVWGQGTTVTVSS 
8. CloneGAlVL LSYELTQPPSVSVFPGQTARJTCSGDALPDRYTYWYQQKPGQ 

APVLVIYSDNERPSGJPERFSOSSSGTJATLTINGVQAEDEADY 
________________YCQSADDTYTFGGGTKLTVLGQP 

9. CloneGAlHC QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 
GKGLEWVAVJSYDGSNKYYADSVKGRFTJSRDNSKNTLYLQ 
MNSLRAEDTAVYYCARDVLRTYYYYGMDVWGQGTTVTVSS 
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS 
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYJCNVN 
HKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPK 
PKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA 
KTKPREEQYNS7EYRVVSVLTVLHQDWLNGKEYKCKVSNKAL 

___________________ PAPJEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGF 
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YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKS 
________________ RWQQGNVFSCSVM[JEALIJNIJYTQKSLSLSPGK 

10. CloneGAlLC LSYELTQPPSVSVFPGQTARJTCSGDALPDRYTYWYQQKPGQ 
APVLVIYSDNERPSGJPERFSOSSSGTJATLTINGVQAEDEADY 
YCQSADDTYTFGGGTKLTVLGQPKAAPSVTLFPPSSEELQAN 
KATLVCLJSDFYPGAVTVAWKADSSPVKAGVETYJPSKQSNN 

________________ KYAASSYLSLTPEQWKSHKSYSCQVThJEGSTVEKTVAPTECS 
11. CloneGAl#4 SYAMH 

____ VHCDR1 ____________________________________ 

12. CloneGA1#4 TJSYDGSNK1YADSVKG 
_____ VHCDR2 _______________________________________ 

13. CloneGA1#4 DSLRTYYYTGMDV 
_____ VHCDR3 ________________________________________ 

14. CloneGA1#4VL SGDALPDRYTY 
_____ CDR1 _________________________________________ 

15. CloneGA1#4VL SDNERPV 
_____ CDR2 __________________________________________ 

16. CloneGAl#4VL QSSDDTYT 
_____ CDR3 __________________________________________ 

17. CloneGA1#4 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 
VH GKGLEWVATJSYDGSNKWADSVKGRFTISRDNSKNTLYLQM 

________________ NSLRAEDTAVYYCARDSLRTYYYTGMDVWGQGTTVTVSS 
18. CloneGA1#4VL LSYELTQPPSVSVFPGQTARJTCSGDALPDRYTYWYQQKPGQ 

APVLVIYSDNERPVGJPERFSGSSSGTIATLTINGVQAEDEADY 
_________________ YCQSSDDTYTFGGGTKLTVLGQP 

19. CloneGA1#4 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 
HC GKGLEWVATJSYDGSNKWADSVKGRFTISR13NSKNTLYLQM 

NSLRAEDTAVYYCAR13SLRTYYYTGMDVWGQGTTVTVSSAS 
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGA 
LTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYJCNVNHKP 
SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD 
TLMJSRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK 
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPI 
EKTJSKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPS 

_________________ QQGNVFSCSVM[JEALLJNLJYTQKSLSLSPG 
20. CloneGA1#4LC LSYELTQPPSVSVFPGQTARJTCSGDALPDRYTYWYQQKPGQ 

APVLVIYSDNERPVGJPERFSGSSSGTIATLTINGVQAEDEADY 
YCQSSDDTYTFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANK 
ATLVCLJSDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNK 

_________________ YAASSYLSLTPEQWKSHKSYSCQVThIEGSTVEKTVAPTECS 
21. CloneGA1#6 SYAMH 

____ VHCDR1 ____________________________________ 

22. CloneGA1#6 SISYDGSNVYYADSVKG 
_____ VHCDR2 _______________________________________ 

23. CloneGA1#6 TYYYMGMDV 
_____ VHCDR3 ________________________________________ 

24. CloneGA1#6VL SGDALPDRYTY 
_____ CDRI _________________________________________ 

25. CloneGA1#6VL SDNERPV 
_____ CDR2 __________________________________________ 

26. CloneGA1#6VL QSSDDTYT 
_____ CDR3 __________________________________________ 

27. CloneGA1#6 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 
VH GKGLEWVASISYDGSNVYYADSVKGRFTJSRJ3NSKNTLYLQM 

___________________________ NSLRAEDTAVYYCARDVLR SS 

74 

DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW



WO2022/116877 PCT/CN2021/132753 

28. CloncGA1#6VL LSYELTQPPSVSVFPGQTARJTCSGDALPDRYTYWYQQKPGQ 
APVLVIYSDNERPVGJPERFSGSSSGTIATLTINGVQAEDEADY 

_________________ YCQSSDDTYTFGGGTKLTVLGQP 
29. CloneGA1#6 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 

HC GKGLEWVASISYDGSNVYYADSVKGRFTJSRDNSKNTLYLQM 
NSLRAEDTAVYYCARDVLR SSA 
STKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSO 
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH 
KPSNTKVDKKVEPKSCDKThJTCPPCPAPELLGGPSVFLFPPKP 
KDTLMJSRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK 
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP 
APJEKTJSKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGF 
YPSDJAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKS 

________________ RWQQGNVFSCSVMHEALHNHYTQKSLSLSPG 
30. CloneGAl#6LC LSYELTQPPSVSVFPGQTARJTCSGDALPDRYTYWYQQKPGQ 

APVLVIYSDNERPVGJPERFSGSSSGTIATLTINGVQAEDEADY 
YCQSSDDTYTFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANK 
ATLVCLJSDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNK 

_________________ YAASSYLSLTPEQWKSHKSYSCQVTHEGSTVEKTVAPTECS 
31. CloneGAl#7 SYAMH 

____ VHCDRI ____________________________________ 

32. CloneGA1#7 VJSYDGSQKYYADSVKG 
_____ VHCDR2 _________________________________________ 

33. CloneGAl#7 TYYYYGMDV 
_____ VHCDR3 ________________________________________ 

34. CloneGAl#7VL SGDALPDRYTY 
_____ CDR1 _________________________________________ 

35. CloneGAl#7VL SDNERPS 
_____ CDR2 __________________________________________ 

36. CloneGAl#7VL QSSDDTYT 
_____ CDR3 __________________________________________ 

37, CloneGA1#7 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 
VH GKGLEWVAVJSYDOSQKYYADSVKGRFTJSRJ3NSKNTLYLQ 

________________ MNSLRAEDTAVYYCARDALRTYYYYGMDVWGQGTTVTVSS 

APVLVIYSDNERPSGJPERFSOSSSGTJATLTINGVQAEDEADY 
_________________ YCQSSDDTYTFGGGTKLTVLGQP 

399 CloneGA1#7 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 
HC GKGLEWVAVJSYDOSQKYYADSVKGRFTJSRJ3NSKNTLYLQ 

MNSLRAEDTAVYYCARDALRTYYYYGMDVWGQGTTVTVSS 
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS 
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYJCNVN 
HKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPK 
PKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA 
KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKAL 
PAPJEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKG 
FYPSDJAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK 

_________________ SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG 
40. CloneGAl#7LC LSYELTQPPSVSVFPGQTARJTCSGDALPDRYTYWYQQKPGQ 

APVLVIYSDNERPSGJPERFSOSSSGTJATLTINGVQAEDEADY 
YCQSSDDTYTFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANK 
ATLVCLJSDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNK 

_________________ YAASSYLSLTPEQWKSHKSYSCQVTHEGSTVEKTVAPTECS 
41. CloneGAl#8 SYAMH 

____ VHCDRI ____________________________________ 

42. CloneGAl#8 SISYDGSNKYYADSVKG 
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_____ VHCDR2 _______________________________________ 

43. CloneGA1#8 DALK QGMDV 
_____ VHCDR3 ________________________________________ 

44. CloneGA1#8VL SGDALPDRYTY 
_____ CDRI _________________________________________ 

45. CloneGA1#8VL SDNERPR 
_____ CDR2 __________________________________________ 
46. CloneGA1#8VL QSADYTYT 

_____ CDR3 __________________________________________ 
479 CloneGA1#8 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 

VH GKGLEWVASISYDGSNKYYADSVKGRFTJSRDNSKNTLYLQM 
___________________________NSLRAEDTAVYYCARDALR S 
48. CloneGAiPSVL LSYELTQPPSVSVFPGQTARJTCSGDALPDRYTYWYQQKPGQ 

APVLVIYSDNERPRGIPERFSGSSSGTJATLTINGVQAEDEADY 
________________ YCQSADYTYTFGGGTKLTVLGQP 
49. CloneGA1#8 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 

HC GKGLEWVASISYDGSNKYYADSVKGRFTJSRJ3NSKNTLYLQM 
NSLRAEDTAVYYCAR13ALR SA 
STKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSO 
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH 
KPSNTKVDKKVEPKSCDKThITCPPCPAPELLGGPSVFLFPPKP 
KDTLMJSRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK 
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP 
APJEKTJSKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGF 
YPSDJAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKS 

________________ RWQQGNVFSCSVMHEALHNHYTQKSLSLSPG 
50. CloneGA1#8LC LSYELTQPPSVSVFPGQTARJTCSGDALPDRYTYWYQQKPGQ 

APVLVIYSDNERPRGIPERFSOSSSGTJATLTINGVQAEDEADY 
YCQSADYTYTFGGGTKLTVLGQPKAAPSVTLFPPSSEELQAN 
KATLVCLJSDFYPGAVTVAWKADSSPVKAGVETYJPSKQSNN 

________________ KYAASSYLSLTPEQWKSHKSYSCQVTHEGSTVEKTVAPTECS 
51. CloneGAl#9 SYAMH 

____ VHCDR1 ____________________________________ 
52. CloneGAl#9 SISYDGSNKYYADSVKG 

DALK 
53. CloneGA1#9 TYYYYGMDV 

_____ VHCDR3 ________________________________________ 
54. CloneGA1#9VL SGDALPDRYTY 

_____ CDRI _________________________________________ 
55. CloneGA1#9VL SDNERPS 

_____ CDR2 __________________________________________ 
56. CloneGAl#9VL QSADPTYT 

_____ CDR3 __________________________________________ 
579 CloneGA1#9 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 

VH GKGLEWVASISYDGSNKYYADSVKGRFTISRDNSKNTLYLQM 
________ ___________________NSLRAEDTAVYYCARDALR S 

58. CloneGAl#9VL LSYELTQPPSVSVFPGQTARJTCSGDALPDRYTYWYQQKPGQ 
APVLVIYSDNERPSGIPERFSOSSSGTIATLTINGVQAEDEADY 

________________ YCQSADPTYTFGGGTKLTVLGQP 
59. CloneGA1#9 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 

HC GKGLEWVASISYDGSNKYYADSVKGRFTISRDNSKNTLYLQM 
NSLRAEDTAVYYCARDALR SA 
STKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSO 
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH 
KPSNTKVDKKVEPKSCDKThITCPPCPAPELLGGPSVFLFPPKP 

________________ KDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK 
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TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP 
APJEKTJSKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGF 
YPSDJAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKS 
RWQQGNVFSCSVMHEALHNHYTQKSLSLSPG 

60. CloncGA1#9LC LSYELTQPPSVSVFPGQTARJTCSGDALPDRYTYWYQQKPGQ 
APVLVIYSDNERPSGJPERFSGSSSGTJATLTINGVQAEDEADY 
YCQSADPTYTFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANK 
ATLVCLJSDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNK 
YAASSYLSLTPEQWKSHKSYSCQVTHEGSTVEKTVAPTECS 

61. CloncGAl#12 SYAMH 
VHCDR1 

62. CloneGA1#12 SISYDGSNKAYADSVKG 
VHCDR2 

63. CloneGA1#12 TYYYAGMDV 
DVLR 

VHCDR3 
64. CloneGA1#12 SGDALPDRYTY 

VLCDR1 
65. CloneGA1#12 LDNERPK 

VLCDR2 
66. CloneGA1#12 QSADDTYT 

VLCDR3 
67. CloneGA1#12 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 

VH GKGLEWVASISYDGSNKAYADSVKGRFTJSRDNSKNTLYLQM 
NSLRAEDTAVYYCARDVLR S 

68. CloneGA1#12 LSYELTQPPSVSVFPGQTARJTCSGDALPDRYTYWYQQKPGQ 
VL APVLVIYLDNERPKGIPERFSOSSSGTJATLTINGVQAEDEADY 

YCQSADDTYTFGGGTKLTVLGQP 
69. CloneGA1412 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 

HC GKGLEWVASISYDGSNKAYADSVKGRFTJSRDNSKNTLYLQM 
NSLRAEDTAVYYCARDVLR SA 
STKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSO 
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH 
KPSNTKVDKKVEPKSCDKThITCPPCPAPELLGGPSVFLFPPKP 
KDTLMJSRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK 

APJEKTJSKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGF 
YPSDJAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKS 
RWQQGNVFSCSVMHEALHNHYTQKSLSLSPG 

70. CloneGA1412 LSYELTQPPSVSVFPGQTARJTCSGDALPDRYTYWYQQKPGQ 
LC APVLVIYLDNERPKGIPERFSOSSSOTJATLTINOVQAEDEADY 

YCQSADDTYTFOOOTKLTVLOQPKAAPSVTLFPPSSEELQAN 
KATLVCLJSDFYPOAVTVAWKADSSPVKAOVETYJPSKQSNN 
KYAASSYLSLTPEQWKSHKSYSCQVTHEOSTVEKTVAPTECS 

71. CloneGA1#7K QVQLVQSOOOVVQPORSLRLSCAASOFTFSSYAMHQVRQAP 
HC OKOLEWVAVJSYDOSQKYYADSVKORFTJSRJ3NSKNTLYLQ 

MNSLRAEDTAVYYCARDALRTYYYYOMDVWOQOTTVTVSS 
ASTKOPSVFPLAPSSKSTSOOTAALOCLVKDYFPEPVTVSWNS 
OALTSOVHTFPAVLQSSOLYSLSSVVTVPSSSLOTQTYJCNVN 
HKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLOOPSVFLFPPK 
PKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDOVEVHNA 
KTKPREEQYNSTYRVVSVLTVLHQDWLNOKEYKCKVSNKAL 
PAPJEKTISKAKOQPREPQVYTLPPSREEMTKNQVSLTCLVKO 
FYPSDJAVEWESNOQPENNYKTTPPVLDSDOSFFLYSKLTVDK 
SRWQQONVFSCSVMHEALHNHYTQKSLSLSPOK 

72. CloneGA1#7K LSYELTQPPSVSVFPOQTARJTCSODALPDRYTYWYQQKPOQ 
LC APVLVIYSDNERPSOJPERFSOSSSOTJATLTINOVQAEDEADY 
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YCQSSDDTYTFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANK 
ATLVCLJSDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNK 

_________________ YAASSYLSLTPEQWKSHKSYSCQVTHEGSTVEKTVAPTECS 
739 CloneGA1#7K QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 

(LCFS/IT)HC GKGLEWVAVJSYDOSQKYYADSVKGRFTJSRDNSKNTLYLQ 
MNSLRAEDTAVYYCARDALRTYYYYGMDVWGQGTTVTVSS 
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS 
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYJCNVN 
HKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPK 
PKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA 
KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKAL 
PAPJEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKG 
FYPSDJAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK 

________________ SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
749 CloneGA1#7K LSYELTQPPSVSVSPGQTARJTCSGDALPDRYTYWYQQKPGQ 

(LCFS/IT)LC APVLVIYSDNERPSGIPERTSOSSSGTTATLTJNGVQAEDEADY 
YCQSSDDTYTFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANK 
ATLVCLJSDFYPGAV7EVAWKADSSPVKAGVETTTPSKQSNNK 

_________________ YAASSYLSLTPEQWKSHKSYSCQVTHEGSTVEKTVAPTECS 
759 CloneGA1#7 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 

(LCFS/IT)HC GKGLEWVAVISYDGSQKYYADSVKGRFTISRDNSKNTLYLQ 
MNSLRAEDTAVYYCARDALRTYYYYGMDVWGQGTTVTVSS 
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS 
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVN 
HKPSNTKVDKKVEPKSCDKTITITCPPCPAPELLGGPSVFLFPPK 
PKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA 
KTKPREEQYNSTYRVVSVL~FVLHQDWLNGKEYKCKVSNKAL 
PAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKG 
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK 

_________________SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG 
76. CloneGA1#7 LSYELTQPPSVSVSPGQTARJTCSGDALPDRYTYWYQQKPGQ 

(LCFS/IT)LC APVLVIYSDNERPSGIPERFSGSSSGTTATLTINGVQAEDEADY 
YCQSSDDTYTFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANK 
ATLVCLISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNK 

77. CloneGA1#8K QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 
HC GKGLEWVASISYDGSNKYYADSVKGRFTISRJ3NSKNTLYLQM 

NSLRAEDTAVYYCARDALR SA 
STKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSG 
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH 
KPSNTKVDKKVEPKSCDKThITCPPCPAPELLGGPSVFLFPPKP 
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK 
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP 
APIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGF 
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKS 

________________ RWQQGNVFSCSVMIJEALIJNIJYTQKSLSLSPGK 
78. CloneGA1#8K LSYELTQPPSVSVFPGQTARITCSGDALPDRYTYWYQQKPGQ 

LC APVLVIYSDNERPRGIPERFSGSSSGTIATLTINGVQAEDEADY 
YCQSADYTYTFGGGTKLTVLGQPKAAPSVTLFPPSSEELQAN 
KATLVCLISDFYPGAVTVAWKADSSPVKAGVETYJPSKQSNN 

________________ KYAASSYLSLTPEQWKSHKSYSCQVTHEGSTVEKTVAPTECS 
79. CloneGA1#8K QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 

(LCFS/IT)HC GKGLEWVASISYDGSNKYYADSVKGRFTISR13NSKNTLYLQM 
NSLRAEDTAVYYCARDALR SA 
STKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSG 

_________________ ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH 
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KPSNTKVDKKVEPKSCDKThJTCPPCPAPELLGGPSVFLFPPKP 
KDTLMJSRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK 
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP 
APJEKTJSKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGF 
YPSDJAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKS 
RWQQGNVFSCSVM[JEALIJNIJYTQKSLSLSPGK 

80. CloncGA1#8K LSYELTQPPSVSVSPGQTARJTCSGDALPDRYTYWYQQKPGQ 
(LCFS/IT)LC APVLVIYSDNERPRGIPERFSOSSSGTTATLTINGVQAEDEADY 

YCQSADYTYTFGGGTKLTVLGQPKAAPSVTLFPPSSEELQAN 
KATLVCLJSDFYPGAVTVAWKADSSPVKAGVETYJPSKQSNN 
KYAASSYLSLTPEQWKSHKSYSCQVTHEGSTVEKTVAPTECS 

81. CloneGA1#8 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 
(LCFS/IT)HC GKGLEWVASISYDGSNKYYADSVKGRFTJSRDNSKNTLYLQM 

NSLRAEDTAVYYCARDALR SA 
STKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSO 
ALTSGVHTFPAVLQSSGLYSLSSVV7EVPSSSLGTQTYICNVNH 
KPSNTKVDKKVEPKSCDKThITCPPCPAPELLGGPSVFLFPPKP 
KDTLMJSRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK 
TKPREEQYNS7EYRVVSVLTVLHQDWLNGKEYKCKVSNKALP 
APJEKTJSKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGF 
YPSDJAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKS 
RWQQGNVFSCSVMHEALHNHYTQKSLSLSPG 

82. CloneGA1#8 LSYELTQPPSVSVSPGQTARITCSGDALPDRYTEYWYQQKPGQ 
(LCFS/IT)LC APVLVIYSDNERPRGIPERFSOSSSGTTATLTINGVQAEDEADY 

YCQSADYTYTFGGGTKLTVLGQPKAAPSVTLFPPSSEELQAN 
KATLVCLISDFYPGAVTVAWKADSSPVKAGVETYJPSKQSNN 
KYAASSYLSLTPEQWKSHKSYSCQVTHEGSTVEKTVAPTECS 

83. CloneGA1#7 LSYELTQPPSVSVSPGQTARITCSGDALPDRYTYWYQQKPGQ 
(LCFS/IT)VL APVLVIYSDNERPSGIPERFSOSSSGTTATLTINGVQAEDEADY 

YCQSSDDTYTFGGGTKLTVLGQP 
84. CloneGA1#8 LSYELTQPPSVSVSPGQTARITCSGDALPDRYTYWYQQKPGQ 

(LCFS/IT)VL APVLVIYSDNERPRGIPERFSOSSSGTTATLTINGVQAEDEADY 
YCQSADY~FYTFGGGTKLTVLGQP 

85. CloneGA1#814 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 

CloneGA14814 LSYELTQPPSVSVSPGQTARITCSGDALPDRY 
VL APVLVIYSDNERPRGIPERFSOSSSGTTATLTITGVQAEDBADY 

YCQSADY~FYTFGGGTKLTVLGQP 
87. CloneGA1#814 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 

HC GKGLEWVASISYDGSNKYYADSVKGRFTISR13NSKNTLYLQM 
NSLRAEDTAVYYCARDALR SA 
STKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSO 
ALTSOVHTFPAVLQSSOLYSLSSVVTVPSSSLOTQTYICNVNH 
KPSNTKVDKKVEPKSCDKThITCPPCPAPELLOOPSVFLFPPKP 
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDOVEVHNAK 
TKPREEQYNSTYRVVSVLTVLHQDWLNOKEYKCKVSNKALP 
APIEKTISKAKOQPREPQVYTLPPSREEMTKNQVSLTCLVKOF 
YPSDIAVEWESNOQPENNYKTTPPVLDSDOSFFLYSKLTVDKS 
RWQQONVFSCSVMHEALHNHYTQKSLSLSPOK 

88. CloneGA1#814 LSYELTQPPSVSVSPGQTARITCSGDALPDRYTYWYQQKPGQ 
LC APVLVIYSDNERPRGIPERFSOSSSGTTATLTITGVQAEDBADY 

YCQSADYTYTFOOOTKLTVLOQPKAAPSVTLFPPSSEELQAN 
KATLVCLISDFYPOAVTVAWKADSSPVKAOVETYJPSKQSNN 
KYAASSYLSLTPEQWKSHKSYSCQVTHEOSTVEKTVAPTECS 

89. CloneGA1#817 QVQLVQSOOOVVQPORSLRLSCAASOFTFSSYAMHQVRQAP 
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VH GKGLEWVASISYDGSNKYYADSVKGRFTJSRDNSKNTLYLQM 
NSLRAEDTAVYYCARDALR S 

90. CloneGA1#817 LSYELTQPPSVSVSPGQTARJTCSGDALPDRYTYWYQQKPGQ 
VL APVLVIYSDNERPRGIPERFSOSSSGTTATLTJTGVQAEDBADY 

YCQSADYTYTFGGGTKLTVLGQP 
91. CloneGA14817 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 

HC GKGLEWVASISYDGSNKYYADSVKGRFTJSRDNSKNTLYLQM 
NSLRAEDTAVYYCARDALR SA 
STKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSO 
ALTSOVHTFPAVKQSSOLYSLSSVVTVPSSSLOTQTYJCNVNH 
KPSNTKVDKKVEPKSCDKThITCPPCPAPELLOOPSVFLFPPKP 
KDTLMJSRTPEVTCVVVDVSHEDPEVKFNWYVDOVEVHNAK 
TKPREEQYNSTYRVVSVLTVLHQDWLNOKEYKCKVSNKALP 
APJEKTJSKAKOQPREPQVYTLPPSREEMTKNQVSLTCLVKOF 
YPSDJAVEWESNOQPENNYKTTPPVLDSDOSFFLYSKLTVDKS 
RWQQONVFSCSVMHEALHNHYTQKSLSLSPOK 

92. CloneGA14817 LSYELTQPPSVSVSPOQTARJTCSODALPDRYTYWYQQKPOQ 
LC APVLVIYSDNERPROIPERFSOSSSOTTATLTJTOVQAEDBADY 

YCQSADYTYTFOOOTKLTVLOQPKAAPSVTLFPPSSBELQAN 
KATLVCLJSDFYPOAVTVAWKADSSPVKAOVETYJPSKQSNN 
KYAASSYLSLTPEQWKSHKSYSCQVTHEOSTVEKTVAPTECS 

939 CloneGA1#818 QVQLVQSOOOVVQPORSLRLSCAASOFTFSSYAMHQVRQAP 
VH OKOLEWVASISYDOSNKYYADSVKORFTISRDNSKNTLYLQM 

NSLRAEDTAVYYCARDALR S 
949 CloneGA14818 LSYELTQPPSVSVSPOQTARITCSODALPDRYTYWYQQKPOQ 

VL APVLVIYSDNERPROIPERFSOSSSOTTATLTITOVQAEDBADY 
YCQSADYTYTFOOOTKLTVLOQP 

95. CloneGA1#818 QVQLVQSOOOVVQPORSLRLSCAASOFTFSSYAMHQVRQAP 
HC OKOLBWVASISYDOSNKYYADSVKORFTISRDNSKNTLYLQM 

NSLRABDTAVYYCARDALR SA 
STKOPSVFPLAPSSKSTSOOTAALOCLVKDYFPBPVTVSWNSO 
ALTSOVHTFPAVDQSSOLYSLSSVVTVPSSSLOTQTYICNVNH 
KPSNTKVDKKVBPKSCDKThJTCPPCPAPBLLOOPSVFLFPPKP 
KDTLMISRTPBVTCVVVDVSHBDPBVKFNWYVDOVBVHNAK 

APIBKTISKAKOQPRBPQVYTLPPSRBBMTKNQVSLTCLVKOF 
YPSDIAVBWBSNOQPBNNYKTTPPVLDSDOSFFLYSKLTVDKS 
RWQQONVFSCSVMEJBALHNHYTQKSLSLSPOK 

96. CloneGA1#818 LSYBLTQPPSVSVSPOQTARITCSODALPDRYTYWYQQKPOQ 
LC APVLVIYSDNBRPROIPBRFSOSSSOTTATLTITOVQABDBADY 

YCQSADYTYTFOOOTKLTVLOQPKAAPSVTLFPPSSBBLQAN 
KATLVCLISDFYPOAVTVAWKADSSPVKAOVBTYJPSKQSNN 
KYAASSYLSLTPBQWKSHKSYSCQVTHBOSTVBKTVAPTBCS 

97, CloneGA1#820 QVQLVQSOOOVVQPORSLRLSCAASOFTFSSYAMHQVRQAP 
VH OKOLBWVASISYDOSNKYYADSVKORFTISRDNSKNTLYLQM 

NSLRABDTAVYYCARDALR S 
98. CloneOA1#820 LSYBLTQPPSVSVFPOQTARITCSODALPDRYTYWYQQKPOQ 

VL APVLVIYSDNBRPROIPBRFSOSSSOTTATLTINOVQABDBADY 
YCQSADYTYTFOOOTKLTVLOQP 

999 CloneOA14820 QVQLVQSOOOVVQPORSLRLSCAASOFTFSSYAMHQVRQAP 
HC OKOLBWVASISYDOSNKYYADSVKORFTISRDNSKNTLYLQM 

NSLRABDTAVYYCARDALR SA 
STKOPSVFPLAPSSKSTSOOTAALOCLVKDYFPBPVTVSWNSO 
ALTSOVHTFPAVKQSSOLYSLSSVVTVPSSSLOTQTYICNVNH 
KPSNTKVDKKVBPKSCDKThITCPPCPAPBLLOOPSVFLFPPKP 
KDTLMISRTPBVTCVVVDVSHBDPBVKFNWYVDOVBVHNAK 

80 

TKPRBBQYNSTYRVVSVLTVLHQDWLNOKBYKCKVSNKALP



WO2022/116877 PCT/CN2021/132753 

TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP 
APJEKTJSKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGF 
YPSDJAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKS 

________________ RWQQGNVFSCSVMEJEALHNHYTQKSLSLSPGK 
100. CloncGA14820 LSYELTQPPSVSVFPGQTARJTCSGDALPDRYTYWYQQKPGQ 

LC APVLVIYSDNERPRGIPERFSGSSSGTTATLTINGVQAEDEADY 
YCQSADYTYTFGGGTKLTVLGQPKAAPSVTLFPPSSEELQAN 
KATLVCLJSDFYPGAVTVAWKADSSPVKAGVETYJPSKQSNN 

________________ KYAASSKLSLTPEQWKSHKSYSCQVTHEGSTVEKTVAPTECS 
101. CloneGA14821 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 

VH GKGLEWVASISYDGSNKYYADSVKGRFTJSRDNSKNTLYLQM 
________ ___________________ NSLRAEDTAVYYCARDALR S 

102. CloneGA1#821 LSYELTQPPSVSVSPGQTARJTCSGDALPDRYTYWYQQKPGQ 
VL APVLVIYSDNERPRGIPERFSGSSSGTTATLTJTGVQAEDBADY 

________________YCQSADYTYTFGGGTKLTVLGQP 
103. CloneGA1#8_21 QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHQVRQAP 

HC GKGLEWVASISYDGSNKYYADSVKGRFTJSRJ3NSKNTLYLQM 
NSLRAEDTAVYYCARDALR SA 
STKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSG 
ALTSGVHTFKAVKQSSGLYSLSSVVTVPSSSLGTQTYICNVNH 
KPSNTKVDKKVEPKSCDKThITCPPCPAPELLGGPSVFLFPPKP 
KDTLMJSRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK 
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP 
APJEKTJSKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGF 
YPSDJAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKS 

________________RWQQGNVFSCSVMIJEALIJNIJYTQKSLSLSPGK 
104. CloneGA1#821 LSYELTQPPSVSVSPGQTARITCSGDALPDRYTYWYQQKPGQ 

LC APVLVIYSDNERPRGIPERFSGSSSGTTATLTJTGVQAEDBADY 
YCQSADYTYTFGGGTKLTVLGQPKAAPSVTLFPPSSEELQAN 
KATLVCLJSDFYPGAVTVAWKADSSPVKAGVETYJPSKQSNN 

________________KYAASSYLSLTPBQWKSHKSYSCQVTHEGSTVBKTVAPTECS 
105. ClonehGAl7 DTYFH 

____ VHCDR1 ____________________________________ 

106. ClonehGAl7 RIDPTNGNGRYAQKFQG 

107. ClonehGAl7 STGTGYFALVY 
_____ VHCDR3 ________________________________________ 

108. ClonehGA17VL KASQNVGSAVA 
_____ CDRI _________________________________________ 

109. ClonehGA17VL WSSTRHT 
_____ CDR2 __________________________________________ 

110. ClonehGAl7VL QQYSNYPLTF 
_____ CDR3 __________________________________________ 

111. CloneliGA17 QVQLVQSGAEVKKPGASVKVSCKASGFNJKDTYFHWVRQAP 
VH GQGLEWMGRIDPTNGNGRYAQKFQGRVTMTRDTSTSTVYME 

________________ LSSLRSEDTAVYYCATSTGTGYFALVYWGQGTTVTVSS 
112. ClonehGAl7VL DJQLTQSPSFLSASVGDRVTJTCKASQNVGSAVAWYQQKPGK 

APKLLIYWSSTRHTGVPSRFSGSGSGTEFTLTJSSLQPEDFATY 
________________ YCQQYSNYPLTFGGGTKLEIKRTV 

113. ClonehGAl7 QVQLVQSGABVKKPGASVKVSCKASGFNJKDTYFHWVRQAP 
HC GQGLEWMGRIDPTNGNGRYAQKFQGRVTMTRDTSTSTVYME 

LSSLRSEDTAVYYCATSTGTGYFALVYWGQGTTVTVSSASTK 
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALT 
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS 
NTKVDKKVEPKSCDKThITCPPCPAPELLGGPSVFLFPPKPKDT 

________________ LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKP 
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REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPJE 
KTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSD 
JAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ 

________________ QGNVFSCSVMHEALHNHYTQKSLSLSPGK 
114. ClonchGAl7LC DJQLTQSPSFLSASVGDRVTJTCKASQNVGSAVAWYQQKPGK 

APKLLIYWSSTRHTGVPSRFSGSGSGTEFTLTJSSLQPEDFATY 
YCQQYSNYPLTFGGGTKLEIKRTVAAPSVFJFPPSDEQLKSGTA 
SVVCLLNNFYPREAKVQWKVDNALQSONSQESVTEQDSKDS 

________________ TYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
115. GARP MRPQJLLLLALLTLGLAAQHQDKVPCKMVDKKVSCQVLGLL 

polypcptidc QVPSVLPPDTETLDLSGNQLRSILASPLGFYTALRHLDLS~EJ 
SFLQPGAFQALTHLEHLSLAHNRLAMATALSAGGLGPLPRVT 
SLDLSONSLYSOLLERLLGEAPSLHTLSLAENSLTRLTRHTFRD 
MPALEQLDLHSNVLMDJEDOAFEGLPRLT[JLNLSRNSLTCISD 
FSLQQLRVLDLSCNSIEAFQTASQPQAEFQLTWLDLRENKLLH 
FPDLAALPRL1YLNLSNNLIRLPTOPPQDSKOIHAPSEOWSALP 
LSAPSGNASGRPLSQLLNLDLSYNEJELIPDSFLEHLTSLCFLNL 
SRNCLRTFEARRLGSLPCLMLLDLSHNALETLELOARALGSLR 
TLLLQONALRDLPPYTFANLASLQRLNLQONRVSPCOOPDEP 
OPSOCVAFSGITSLRSLSLVDNEJELLRAOAFLHTPLTELDLSSN 
POLEVATOALOOLBASLEVLALQONOLMVLQVDLPCFJCLKR 
LNLAENRLSHLPAWTQAVSLEVLDLRNNSFSLLPGSAMGGLE 
TSLRRLYLQONPLSCCONOWLAAQLHQORVDVDATQDLJCR 
FSSQEEVSLSHVRPEDCEKOOLKNJNLJJJLTFJLVSAlLLT7ELAA 

________________ CCCVRRQKFNQQYKA 
116. GARY HQDKVPCKMVDKKVSCQVLGLLQVPSVLPPDTETLDLSONQ 

polypeptide LRSILASPLGFYTALRHLDLS~EJSFLQPGAFQALTHLEHLSL 
extrace1mlar AHNRLAMATALSAGGLGPLPRVTSLDLSONSLYSOLLERLLO 
domain(BCD) EAPSLHTLSLAENSLTRLTRHTFRDMPALEQLDLHSNVLMDlB 

DOAFEOLPRLTHLNLSRNSLTCJSDFSLQQLRVLDLSCNSJEAF 
QTASQPQAEFQLTWLDLRENKLLHFPDLAALPRLIYLNLSNNL 
JRLPTOPPQDSKOIHAPSEOWSALPLSAPSONASORPLSQLLNL 
DLSYNEJELJPDSFLEHLTSLCFLNLSRNCLRTFEARRLOSLPCL 
MLLDLSITJNALETLELOARALOSLRTLLLQONALRDLPPYTFA 

VDNEIELLRAOAFLHTPLTELDLSSNPOLEVATOALOOLEASL 
EVLALQONOLMVLQVDLPCFICLKRLNLAENRLSHLPAWTQA 
VSLEVLDLRNNSFSLLPOSAMOOLETSLRRLYLQONPLSCCON 
OWLAAQLHQORVDVDATQDLJCRYSSQEEVSLSHVRPEDCEK 

____________________ OOLKNIN 
117. Exemplary linker 00005 
118. Exem la linker 050050050050 

____ pry __________________________________ 
119. Exemplarylinker OOOOSOOOOSOOOOS 
120. Exemplary linker 00050 

4 

121. Exemplary linker 0005000050 
122. Exem la linker 00500050 

____ pry __________________________________ 

123. Exemplarylinker 005000500050 
4 

124. Exemplary linker 050050 
125. Exem la linker 050050050 

____ pry __________________________________ 

126. Exemplary linker 0505050 
4 

127. Exemplarylinker 0000S0000SO000S0000S0 
128. Exem la linker PAPAP 

____ pry __________________________________ 

129. Exemplary linker PAPAPPAPAPPAPAP 
4 

130. Exemplary linker JKRTVAA 131. Exem la linker VSSASTK 
____ pry __________________________________ 

132. Exemplarylinker ASTK 
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133. Exemplary linker ASTKSGGSGGSG 
4 

134. Exemplary linker AEAAAKA 
135. Exem La linker AEAAAKEAAAKA 

____ ply __________________________________ 

136. Exemplarylinker ORPOS ORPOS 
137. Exem La linker ORPOS ORPOS ORPOS ORPOS 

____ ply __________________________________ 

4 

138. Exemplaly linker GROGS 01(005 
139. Exemplalylinker 01(00501(00501(00501(005 
140. Exem La Linker 0KP0S 0KP0S 

____ ~ly __________________________________ 

4 

141. ExempalyLinker 0KP0S GKP0S GKP0S GKP0S 
142. Exempaly Linker GEPOS GEPOS 
143. Exem La Linker GEGOSGEOGS GEGOS GEOGS 

____ ~ly __________________________________ 

144. Exempaly Linker GDPGS GDPGS 
4 

145. Exem La Linker GDPGS GDPGS GDPGS GDPGS 
____ ~ly __________________________________ 

Thefollowingexamplesaremerelyillustrativeofthepresentlydisclosedsubjectmatterand 

shouldnotbeconsideredaslimitationsinanyway.  

5 EXAMPLES 

Example1.Screeningandtestingofanti-GARP/TGF~antibodyGAl 
S 

Anti-GARP/TGFf3antibodycloneswereisolatedfromanaivehumanFabphagelibrary 

synthesizedin-houseandscreenedagainstGARPN-terminaLECDbyenzymelinkedimmunosorbent 

assay(ELISA)andfluorescentactivatedcellsorting(FACS).ThenaivehumanFabphagelibrary 

10 wasgeneratedusingPBMCsamplesisolatedfromeighthealthydonors.Theresultingcloneswere 

thenusedtogeneratefulllengthantibodiesbyfusingtheirnucleotidesequencesofNFLandMRwith 

constantregionofhumanIgGiusingstandardassemblyPCRtechniques.CloneGAiwasidentified 

WholecellbindingabilityofGAlwastestedusingtransfectedCR0-Scellsexpressing 

15 humancynomolgusandmousehumanGARP/TGFf31complexaswellasactivatedplateletsand 

TregcellswhichexpresseshumanGARP/latentTGFf31onthecellsurface.TheactivationofTreg 

cellswasperformedbyincubationwithanti-CD3/CD28Dynabead(Gibco)atacell-to-beadratioof 

1:1for24hrs.Theactivationofplateletswasperformedbyincubationwiththrombin(Sigma)at1 

U/mLfor1hour.Wholecellbindingabilityofvariousantibodieswasthentestedbyincubatingthe 

20 cellswiththeseriallydilutedanti-GARP/TGFf3monoclonalantibodiesinFACSbuffer(lxPBS 

containing20~FBS)at4 0 Cforahalihour.ThecellswerewashedwithFACSbufferandthe 

bindingwasdetectedwithgoatanti-humanJgQH+L)FJTCAbat4 0 Cforanotherhalfhour.Flow 

cytometricanalyseswereperformedusingtheCytoFLEXplatform(BeckmanCoulter).Jsotype 

control (bevacizumab) was used as a negative control.GARP ref Ab, an ABBV-1S1 

25 analogsynthesizedin-housebasedonthesequenceinformationdisclosedinUS2016/0251438was 

usedasapositivecontrol.ABBV-151,alsoknownasLHG1O.6isananti-GARP/TGFf31antibody 
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asthetopclone.
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inclinicalstage.  

AsshowninFigureslA-lEGAlboundtohumanGARP/TGFf3icomplexcynomolgus 

GARP/TGFf31complexandmouseGARP/TGFf31complexexpressedonCR0-Scellsaswell 

asendogenoushumanGARP/TGFf31complexonthrombin-activatedhumanplateletsandactivated 

5 humanTregcells.JncontrasttheABBV-151analogwascapableofbindingtohumanand 

cynomolgus GARP/TGFf3lcomplex but was not capable of binding to mouse 

GARP/TGFf3lcomplexasshowninFigure1C.TheabilitytotargetmouseGARP/TGFf3lcomplexin 

additiontohumanGARP/TGFf31complexgivesGAlanadvantageasitstherapeuticefficacycan 

betestedinvariousmousemodelswhichcanprovidemoretherapeuticinformationandguidance 

10 priortoenteringhumanclinicaltrials.FurthermoreasshowninFiguresiDandlEGAlexhibited 

higherbindingabilitytoactivatedplateletsandTregcellscomparedtotheABBV-151analog, 

indicatinganenhancedabilityofGAltobindtohumanGARP/TGFf31complex.  

NextGAl'sabilitytoinhibitthereleaseofmatureTGFf31fromactivatedplateletswas 

tested.Plateletswerepreparedasdescribedasthefollowing.BloodwasdrawntoaBDvacutainer 

15 glassbloodcollectiontubeswithacidcitratedextrose(ACD)(BD)andcentrifugedfor20mm at 

200xgandtheupperlayerofplatelet-richplasmawascollected.Thecollectedplatelet-richplasma 

wasgentlymixedwithiso-volumeofREPbuffer(140mMNaCl,2.7mMKCl,3.8mMHEPES,5 

mMEGTApH7.4)containing1jtMprostaglandinE1(sigma)andcentrifugedfor20mm atlOOxg 

toremoveRBCandwhitebloodcells.Thesupematantwasthentransferredtoanewtubeandthe 

20 plateletswerepelleteddownbycentrifugationatSOOxgfor20mm.Thepelletwasfurtherrinsed 

withwashbuffer(10mMsodiumcitrate,150mMNaCl,1mMEDTA,1~o(w/v)dextrosepH7.4), 

KCl,0.34mMNa2HPO4,1mMMgCl2,10mMHEPESpH7.4).Plateletswerestimulatedby 

thrombin(Sigma)at1U/mLfor1hourwithshakingat1000rpminthepresenceorabsenceof 

25 indicatedAb.AfterstimulationthesupematantofthereactionwasharvestedformatureTGFf31 

quantification.MatureTGFf31quantificationwasdeterminedaccordingtothemanufacturer's 

instructionwithoutacidificationbyTGFf31Duoset®ELISAkit(R&D).GARPrefAbanABBV

151analogwasusedasapositivecontrol.  

AsshowninFigure2,thrombinstimulatedmatureTGFf31releasefromplateletscompared 

30 toplateletonlysamplesandGAlinhibitedmatureTGFf31releasefromthrombin-activatedhuman 

plateletsinadosedependentmanner.  

Furthermore, GAls ability to reduce platelet-mediated T cell suppression was 

tested.HumanCD4+TcellswereisolatedbyMagniortHumanCD4TcellEnrichmentKit 

(eBioscience).CD4+Tcells(5x10 4 )werestimulatedbyanti-CD3/CD28Dynabeads(Gibco)ata 

35 bead-to-cellratioof1:40withorwithoutplatelets(lxiO~)inthepresenceorabsenceofindicated 
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andresuspendedtheplateletpelletinTyrode'sbuffer(134mMNaCl,12mMNaHCO3,2.9mM
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antibodiesfor4days.Afterincubation theculturesupernatantswerecollectedforlIEN 7 

quantification.TheamountoflIEN 7 weremeasuredbyHumanJFNyELISAMAXDeluxekit 

(Biolegend)accordingtothemanufacturer'sinstruction.Jsotypecontrol(bevacizumab)wasusedas 
anegativecontrolGARPrefAbanABBV-151analogwasusedasapositivecontrol.  

5 AsshowninFigure3,lIEN 7 secretionfromCD4+Tcellswasstimulatedbyanti-CD3/CD28 

beadscomparedtoTcellsonlywhereastheadditionofplateletsuppressedthelIIFNysecretion.  

BothGAlandtheABBV-151analogreducedtheplateletsuppressionoftheDENysecretion, 

whereastheisotypecontrolantibodydidnotreducetheplateletsuppression. Comparedtothe 

ABBV-151analogGAlexhibitedhigherreductionoftheplateletsuppressionresultinginhigher 

10 JFNysecretionfromCD4+Tcellsespeciallyatthehigherdosagelevel.AsJFNyisanimportant 

antitumorcytokinetheresultsindicatedthatGAlhasimprovedanti-tumorefficacy.  

GAl'sabilitytoreduceTreg-mediatedTcellsuppressionwasalsotestedinthemixed 

leukocytereactionassays.HumanTcellswereisolatedbyMagniSortHumanTcellEnrichmentKit 

(eBioscience). Human CD4+CD25+CD127bW Treg was isolated by EasySep human 

15 CD4+CD1271OW CD2±s+regulatoryTcellisolationkit(Stemcell)accordingtotheinstructions 

providedbythemanufacturerandexpandedintheX-VJVO15medium(LONZA)containingIL-2 

(300U/mleBioscience),rapamycin(1nMSelleckchem),and5~ohumanserum(Sigma)inthe 
3 

presenceofanti-CD3/CD28Dynabeadsfor13-15days.Tregcells(2.Sx10)wereaddedintothe 
mixtureofTcells(1x10~)andallogeneicdendriticcells(DCs)(1x10~)withorwithoutdose 

20 titrationsofantibodiesinRPMJ-1640completemediumat37C 0 withanatmosphereof5~oCO 2 .  

JFNyELJSA MAX Deluxe kit and Human JL-2 ELISA MAX Deluxe kit, 

respectively(Biolegend).Jsotypecontrol(bevacizumab)wasusedasanegativecontrol.GARPref 

AbanABBV-151analogwasusedasapositivecontrol.  

25 AsshowninFigures4Aand4B lIENy andIEL-2secretionfromhumanTcellswas 

stimulatedbythedendriticcells(DC),whereastheadditionofTregcellssuppressedtheJFNyand 

JL-2secretion.BothGAlandtheABBV-151analogreducedtheTregsuppressionandelevated 

theJFNyandIL-2secretionlevelscomparedtotheisotypecontrolantibodyandthenoantibody 

group.ComparedtotheABBV-151analogGAlresultedinhigherlIENysecretionfromTcells.  

30 AsJFNyandIEL-2areimportantantitumorcytokinestheresultsindicatedthatGAlhasimproved 

anti-tumorefficacy.  

MoreovertheinvivoantitumorefficacyofGAlwastestedaloneandincombinationwith 
5 

ananti-PD1antibodyinasyngeneicMC38mousemodel(coloncancer).Atotalof3x10MC38 
cells(mousecoloncancercells)in100kLofPBSweremixedwith100kLofMatrigel(Corning, 
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CAUSA)(ina1:1ratio)andsubcutaneouslyimplantedintobothsideflanksofmaleC57BL/6 

mice(BiolascoTaipeiTaiwan).Whentumorsizereached100-150mm3 indicatedantibodiesin 

eachgrouporcontrolreagentwereadministeredintraperitoneallytwiceperweekfor3weeks.  

Tumorswereobservedandmeasuredtwiceaweek.TumorvolumewasdefinedasTV(tumor 

5 volume) (lengthxwidth2 )/2.Alldatapointsrepresentmeans+SEM. Tumorgrowthinhibition 

(TGJ)wascalculatedbycomparingthetumorvolumeofeachtreatmentgroupwiththevehicle 
controlgroup.  

AsshowninFigure5,GAlalonesignificantlyreducedtumorgrowth(TGJ 530o) 

comparedtothecontrolgroup.Theanti-PD1antibody(RMP1-14)alonealsosignificantlyreduced 

10 tumorgrowthasexpected(TGJ 750o). MoreoverthecombinationofGAlandtheanti-PD1 

antibodyresultedinfurthertumorgrowthinhibition(TGJ 95.00o). Theresultsdemonstratethat 

GAlhasantitumorefficacyinvivoonitsownandthecombinationofGAlandananti-PD1 

antibodycanprovidesignificantlyenhancedantitumorefficacycomparedtoamono-treatment 

usingeitherantibody. Asanti-PD1antibodiessuchaspembrolizumabandnivolumabhavebeen 

15 usedextensivelyintreatingvarioustypesofcancerstheresultsindicatethatGAlcanfurther 

improvethetherapeuticefficacyofanti-PD1antibodieswhenusedincombination.  

Example2.ScreeningandtestingofGAlvariants 

TofurtherimprovethetherapeuticefficacyofantibodycloneGAl, itwassubjecttoinvitro 

20 phagedisplay-basedaffinitymaturationtoenhancetheaffinitytotheGARP/TGFf3antigen 

accordingtostandardprotocol.BrieflyoneormoreCDRresiduesaremutatedandthevariant 

enzymelinkedimmunosorbentassay(ELISA)andfluorescentactivatedcellsorting(FACS).  

WholecellbindingabilityofGAlvanantswastestedusingtransfectedCR0-Scells 

25 expressinghumancynomolgusandmousehumanGARP/TGFf31complexaswellasactivated 

plateletsandTregcellswhichexpresseshumanGARY!TGFf31complexonthecellsurface.The 

activationofTregcellswasperformedbyincubationwithanti-CD3/CD28Dynabead(Gibco)ata 

cell-to-beadratioof1:1for24hrs.Theactivationofplateletswasperformedbyincubationwith 

thrombin(Sigma)at1U/mLfor1hour.Wholecellbindingabilityofvariousantibodieswasthen 

30 testedbyincubatingthecellswiththeseriallydilutedanti-GARP/TGFf3monoclonalantibodiesin 

FACSbuffer(lxPBScontaining20oFBS)at4 0 Cforahalfhour.ThecellswerewashedwithFACS 

bufferandthebindingwasdetectedwithgoatanti-humanJgG(H+L)FJTCAbat4 0 Cforanother 

halthour.FlowcytometricanalyseswereperformedusingtheCytoFLEXplatform(Beckman 

Coulter).Jsotypecontrol(bevacizumab)wasusedasanegativecontrol.GARPrefAbanABBV

35 151analogsynthesizedin-housebasedonthesequenceinformationdisclosedinUS2016/0251438, 

86 

antibodiesdisplayedonphageandscreenedforbetterbindingabilityforGARP/TGFf3lcomplexby



WO2022/116877 PCT/CN2021/132753 

wasusedasapositivecontrol.  

AsshowninFigures6A-6EGAlanditsvariants(GA1#4,GA1#6 GA1#7 GA1#8, 

GA1#9andGA1#12)boundtohumanGARP/TGFf3lcomplexcynomolgusGARP/TGFf3lcomplex 

andmouseGARP/TGFf3lcomplexexpressedonCR0-ScellsaswellasthehumanGARP/TGFf31 

5 complexonthrombin-activatedhumanplateletsandactivatedhumanTregcells.  

AdditionallyGAlvariantswithmodificationsintheframework/constantregionswerealso 

tested.ForexampleGA1#8KcontainsanadditionofaheavychainC-terminallysinecomparedto 

GA1#8,andGA1#SK(LCFS/JT)containstwoaminoacidsubstitutionsinthelightchain 

frameworkregion(FRiandFR3)ofGA1#SK.Wholecellbindingabilityoftheseconstantregion 

10 variantswastestedagainsthumanGARP/latentTGFf3itransfectedCR0-Scellsusingthemethod 

describeabove. Isotypecontrol(bevacizumab)wasusedasanegativecontrol. Asshownin 

Figure7,theframework/constantregionvariants(GA1#SKandGA1#SK(LCFS/JT))wereableto 

bindtohumanGARP/latentTGFf3ltransfectedCR0-ScellsinthesamemannerwithGA1#8.  

Theseresultsdemonstratedthatmodificationsintheframework/constantregionsdonotalterthe 

15 GAlvariantsabilitytobindtotheantigen.  

NextGAlvariantsabilitytoinhibitthereleaseofmatureTGFf31fromactivatedplatelets 

wastested.Plateletswerepreparedasdescribedasthefollowing.BloodwasdrawntoaBD 

vacutainerglassbloodcollectiontubeswithacidcitratedextrose(ACD)(BD)andcentrifugedfor20 

mm at200xgandtheupperlayerofplatelet-richplasmawascollected.Thecollectedplatelet-rich 

20 plasmawasgentlymixedwithiso-volumeofREPbuffer(140mMNaCl,2.7mMKCl,3.8mM 

REPES,5mMEGTApR7.4)containing1uMprostaglandinE1(sigma)andcentrifugedfor20 

tubeandtheplateletswerepelleteddownbycentrifugationat800xgfor20mm.Thepelletwas 

furtherrinsedwithwashbuffer(10mMsodiumcitrate,150mMNaCl,1mMEDTA,10~ (w/v) 

25 dextrosepR7.4),andresuspendedtheplateletpelletinTyrode'sbuffer(134mMNaCl,12mM 

NaRCO32.9mMKCl,0.34mMNa2HPO4,1mMMgCl2,10mMHEPESpR7.4). Platelets 

werestimulatedbythrombin(Sigma)at1U/mLfor1hourwithshakingat1000rpminthe 

presenceorabsenceofindicatedAb.Afterstimulation thesupernatantofthereactionwas 

harvestedformatureTGFf31 quantification.MatureTGFf31 quantificationwasdetermined 

30 accordingtothemanufacturer'sinstructionwithoutacidificationbyTGF~1Duoset®ELISAkit 

(R&D).Jsotypecontrol(bevacizumab)wasusedasanegativecontrol.GARPrefAbanABBV
151analogwasusedasapositivecontrol.  

AsshowninFigure8,thrombinstimulatedmatureTGF~1releasefromplateletscompared 

toplateletonlysamplesandGAlvariantsinhibitedmatureTGFf31releasefromthrombin-activated 

35 humanplateletsinadosedependentmanner.  
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FurthermoreGAlvariants'abilitytoreduceplatelet-mediatedTcellsuppressionwastested.  

HumanCD4+TcellswereisolatedbyMagniSortHumanCD4TcellEnrichmentKit(eBioscience).  

CD4+Tcells(5x10~)werestimulatedby anti-CD3/CD2SDynabeads(Gibco)atabead-to-cellratio 

of1:40withorwithoutplatelets(lxlO T )inthepresenceorabsenceofindicatedantibodiesfor4 

5 days.AfterincubationtheculturesupernatantswerecollectedforJFNyquantification.Theamount 

ofJFNyweremeasuredbyHumanJFNyELISAMAXDeluxekit(Biolegend)accordingtothe 

manufacturersinstniction.Jsotypecontrol(bevacizumab)wasusedasanegativecontrol.GARPref 

AbanABBV-151analogwasusedasapositivecontrol.  

AsshowninFigure9,lIEN 7 secretionfromCD4+Tcellswasstimulatedbyanti-CD3/CD28 

10 beadscomparedtoTcellsonlywhereastheadditionofplateletsuppressedtheJIENysecretion.  

BothGAlvariantsandtheABBV-151analogreducedtheplateletsuppressionoftheJFNy 

secretionwhereastheisotypecontrolantibodydidnotreducetheplateletsuppressionofthelFNy 

secretion. ComparedtotheABBV-151analogGAlvariantsexhibitedhigherreductionofthe 

plateletsuppressionresultinginhigherJFNysecretionfromCD4+Tcells. AsDENyisan 

15 importantantitumorcytokinetheresultsindicatedthatGAlvariantshaveimprovedanti-tumor 

efficacy.  

GAlvariants'abilitytoreduceTreg-mediatedTcellsuppressionwasalsotestedinthe 

mixedleukocytereactionassays. HumanTcellswereisolatedbyMagniSortHumanTcell 

EnrichmentKit(eBioscience).HumanCD4+CD25+CD127 1 owTregwasisolatedbyEasySephuman 

20 CD4+CD1271OW CD25+regulatoryTcellisolationkit(Stemcell)accordingtotheinstructions 

providedbythemanufacturerandexpandedintheX-VJVO15medium(LONZA)containingIL-2 

3 

presenceofanti-CD3/CD28Dynabeadsfor13-15days.Tregcells(2.5x10)wereaddedintothe 
mixtureofTcells(1x10~)andallogeneicdendriticcells(DCs)(1x10~)withorwithoutdose 

25 titrationsofantibodiesinRPMJ-1640completemediumat37C 0 withanatmosphereof50oCO 2 .  

AfterSdaysincubationJFNyandIL-2secretioninculturesupematantswerequantifiedbyHuman 

JFNyELJSA MAX Deluxe kit and Human JL-2 ELISA MAX Deluxe kit, 

respectively(Biolegend).Jsotypecontrol(bevacizumab)wasusedasanegativecontrol.GARPref 

AbanABBV-151analogwasusedasapositivecontrol.  

30 AsshowninFigures1OAandlOBJFNy andJL-2secretionfromhumanTcellswas 

stimulatedbythedendriticcells(DC),whereastheadditionofTregcellssuppressedtheJFNyand 

JL-2secretion.BothGAlvariantsandtheABBV-151analogreducedtheTregsuppressionand 

elevatedtheJFNyandJL-2secretionlevelscomparedtotheisotypecontrolantibodyandtheno 

antibodygroup. ComparedtotheABBV-151analogGAlvariantsresultedinhigherJIENy 

88 
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secretionfromTcells.AsJIENyandJL-2areimportantantitumorcytokinetheresultsindicated 

thatGAlvariantshasimprovedanti-tumorefficacy.  

GAlvariants abilitytoinhibitTGFf3-mediatedSmad2phosphorylationwastestedin 

activatedhumanTregcells.HumanCD4+CD25+CD127 1 owTregwasisolatedbyEasySephuman 

5 CD4+CD1271OW CD25+regulatoryTcellisolationkit(Stemcell)accordingtotheinstructions 

providedbythemanufacturerandexpandedinX-VJVOTM15medium(LONZA)containingILL-2 

(300U/mleBioscience),rapamycin(1nMSelleckchem),andYohumanserum(Sigma)inthe 

presenceofanti-CD3/CD28Dynabeads(Thermo)for13-15days.ExpendedTregs(1x106cells/ml) 

werestimulatedinserum-freeX-VJVO15mediumwithanti-CD3/CD2SDynabeadsinthe 

10 presenceorabsenceofantibodiesfor24hrs.RecombinanthumanTGFf31(20ng/mLPeproTech) 

stimulationwasperformedbyincubationwithcellsfor30mins.Afterstimulationcellswerelysed 

andsubmittedtoSDS-polyacrylamidegelelectrophoresisunderreducingconditions.Gelswere 

blottedonnitrocellulosemembraneswiththeWet/TankBlottingsystem(Bio-Rad).Afterblocking, 

membraneswereincubatedwithprimaryantibodiesdirectedagainstP-Smad2(CellSignaling 

15 Technology)orGAPDH(Cell SignalingTechnology),thenwithsecondaryHRP-coupled 

antibodiesandrevealedwithanECLsubstrate(Thermo).ThepresenceofP-Smad2indicatesthe 

productionofactiveTGFf31bythestimulatedTregs.Jsotypecontrol(bevacizumab)wasusedasa 

negativecontrol.RecombinanthumanTGFf3(rhTGFf3)andGARPrefAbanABBV-151analog, 

wereusedaspositivecontrols.Anti-TGFf3,acommerciallyavailableanti-TGFf3antibody(iDi1) 

20 fromBioXCellwasalsousedasapositivecontrol.  

AsshowninFigure11, noantibodysampleandthenegativecontrolsampleshoweda 

Smad2levelasexpected~andarepresentativeGAlvariant(GA1#8),theABBV-151analogand 

anti-TGFf3wereabletosuppressSmad2phosphorylationinTregcells.AsTGFf3-mediatedSmad2 

25 signalingisimportantforTregcellactivationtheresultindicatethatGAlvariantcansuppress 

TregcellactivationwhichinturncanenhanceeffectorTcellfunctionsandimproveanimmune 

responseinasubjectagainstdiseasesandtumors.  

MoreovertheinvivoantitumorefficacyofGAlvariantswastestedinasyngeneicMC38 
5 

mousemodel(coloncancer).Atotalof3x10MC38cells(mousecoloncancercells)in100gLof 
30 PBSweremixedwith100jiLofMatrigel(CorningCAUSA)(ina1:1ratio)andsubcutaneously 

implantedintobothsideflanksofmaleC57BL/6mice(BiolascoTaipeiTaiwan).Whentumorsize 

reached100-150mm3 indicatedantibodiesineachgrouporcontrolreagentwereadministered 

intraperitoneallytwiceperweekfor3weeks.Tumorswereobservedandmeasuredtwiceaweek.  

TumorvolumewasdefinedasTV(tumorvolume) (1engthxwidth 2 )/2.Alldatapointsrepresent 

35 means+SEM.Tumorgrowthinhibition(TGJ)wascalculatedbycomparingthetumorvolumeof 
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similarbaselineP-Smad2levelstreatmentofrecombinanthumanTGFf3(rhTGFf3)increasedtheP-
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eachtreatmentgroupwiththevehiclecontrolgroup.  

AlthoughthepreviousstudyofGAlintheMC38mousemodeldemonstratedtheantitumor 

efficacyof(I+A1, GAltreatmentdidnotshowtumorinhibitionbeforeday12aftertreatment 

comparedtothecontrolgroupasshowninFigure5. Similarlyinthisstudythetumorinhibition 

5 fromGA1treatmentwasminimalonday13aftertreatment(TGJ 90o),asshowninFigure12 

HowevergreatertumorinhibitionwasobservedfromthetreatmentofGAlvariantsGA1#7(TGI 

57~o),GA1#8(TGJ 540~) andGA1#9(TGJ 480o)onday13aftertreatment. Theresults 

indicatedsuperiorantitumorefficacyofGAlvariantsGA1#7GA1#8andGA1#9comparedto 

GAl.  

10 GA1#8wasfurthertestedintheMC38mousemodelatalowerdosagelevel(10mg/kg) 

accordingtothesameprotocoldescribedabove.AsshowinFigure13,GA1variantGA1#8alone 

significantlyreducedtumorgrowth(TGJ 37.80o)comparedtothecontrolgroupsimilartothe 

anti-PD1antibody(RMP1-14;TGI 37~30 MoreoverthecombinationofGA1#8andtheanti

PD1antibodyresultedinfurthertumorgrowthinhibition(TGJ 980~o). Theresultsdemonstrate 

15 thatGA1#8hasantitumorefficacyinvivoatalowerdosagelevelonitsownandincombination 

withanti-PD1antibody.  

FurthermoreGA1#8wastestedatahigherdosage(25mg/kg)inaCT26mousemodel 

(mousecoloncancer)syngeneicmousemodel.ComparedtotheMC38modeltheCT26mouse 
modelisreportedasmoreresistanttoPD1inhibitortreatmentandhavingahigherlevelofTregcells 

20 inthetumormicroenvironmentcomparedtotheMC38modelwhichcanimpacttheantitumor 

effectofanti-GARP/TGFf3antibodytreatment.AtotalofSxl0~CT26cells(mousecoloncancer)in 

subcutaneouslyimplantedintobothsideflanksofBALB/cmice(BiolascoTaipeiTaiwan).When 

tumorsizereached100-150mm3 indicatedantibodiesineachgrouporcontrolwereadministered 

25 intraperitoneallytwiceperweekfor3weeks.Tumorswereobservedandmeasuredtwiceaweek.  

TumorvolumewasdefinedasTV(tumorvolume) (1engthxwidth 2 )/2.Alldatapointsrepresent 

means+SEM.Tumorgrowthinhibition(TGJ)wascalculatedbycomparingthetumorvolumeof 

eachtreatmentgroupwiththevehiclecontrolgroup.  

AsshowninFigure14,GAlvariantGA1#8alonesignificantlyreducedtumorgrowth(TGJ 

30 500o)comparedtothecontrolgroupsimilartotheanti-PD1antibody(RMP1- , I 4 

MoreoverthecombinationofGA1#8andtheanti-PD1antibodyresultedinfurthertumorgrowth 

inhibition(TGI 730o). TheresultsareconsistentwiththeresultsfromtheMC38modeland 

togethertheydemonstratethatGAlvariantGA1#8hasantitumorefficacyinvivoonitsownand 

thecombinationofGA1#8andananti-PD1antibodycanprovidesignificantlyenhancedantitumor 

35 efficacycomparedtoamono-treatmentusingeitherantibody. Asanti-PD1antibodiessuchas 
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100p.LofPBSweremixedwith100p.LofMatrigel(CorningCAUSA)(ina1:1ratio)and
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pembrolizumabandnivolumabhavebeenusedextensivelyintreatingvarioustypesofcancersthe 

resultsindicatethatGAlvariantssuchasGA1#8canfurtherimprovethetherapeuticefficacyof 

anti-PD1antibodieswhenusedincombination.  

5 Example3.Screeningandtestingof 0 

anti-GARP/TGF~antibodyhGA17 

Additionalanti-GARP/TGFf3antibodycloneswereidentifiedbyscreeningofaFabphage 

librarywhichwasgeneratedfromhybridomasconstructedfrommiceimmunizedwitheither 

GARP/TGFf31complexorGAMYECD/TGFf31complex.OnerepresentativecloneGAl7was 

selectedforhumanizationoftheframework.BrieflyJgblastwasperformedusingthesequencesof 

10 theclonetosearchdatabaseofhumangermlinegenes.Idealgermlinesequenceswereselectedand 

mutationsofframeworksequencesweremadetochangetheframeworksequencesfrommouse 

sequencestohumansequencesresultinginahumanizedclonehGA17.  

ELISAbindingofhGA17wastestedusinghumanGARP/TGFf31complexandhuman 

GARPproteinthatarenotinanyGARP/TGFf31complex.Ninety-sixwellplates(Costar,3690) 

15 werecoatedovernightat4 0 Cwith30j~xl/wellof4~tg/mlGARP/TGFf31complexor2j~tg/mlGARP 
0 

proteininPBSbuffer.CoatedplateswerewashedwithPBSTbuffer(PBSpH7.4with0.05o 

Tween20)for5timesandblockedwithSuperBlock~'buffer(Thermo,37516).Duplicatetitrations 

ofhGA17,GA1#8andreferenceantibodiesweregenerated(intherangeof1OOOng/mlto0.32 

ng/ml)andaddedtowashedplatesandincubatedatroomtemperaturefor2hours.GAMYrefAb1, 

20 anABBV-151analogsynthesizedin-housebasedonthesequenceinformationdisclosedinUS 

2016/0251438,andGARPrefAb2,aDS-lOOSaanalogsynthesizedin-housebasedonthe 

alsoknownasLHG1O.6,isan anti-GARP/TGFf31JgG4antibodyinclinicalstage.DS-1005aalso 

knownasHiSiD-HiLlisananti-GARP/TGFf3IgGiantibodyinclinicalstage.Plateswerewashed 

25 asaboveand30ul/wellofa1/8000dilutionofGoatAnti-HumanIgOMonkeyads-HIRi? 

(Southerniotech)wasaddedandincubatedforafurther1houratroomtemperature.Aftera 
furtherwashboundantibodywasdetectedwith30ul/wellTMBsubstrate(SurModicsTMBS

1000-01)and stoppedwithELISAstop solution(SolarbioC1058-lOOml). Absorbancewas 

measuredat4SOnmandthebindingcurvesofthetestantibodieswerecomparedtothereference 

30 antibodies.Absorbancewasplottedagainstsampleconcentration.Theantibodies'bindingabilityto 

humanGARPandhumanGARP/TGFf31complexwasfurthertestedbyOctect.  

AsshowninFigureiSAGA1#8andhGA17bothboundtohumanGARP/latentTGFf31 

complexandshowedbetterbindingcomparedtobothreferenceantibodies.AsshowninFigure1SB, 

hGA17andGAMYRefAb2bothboundtohumanGAIl]?alonewherehGA17showedmuch 
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sequenceinformationdisclosedinUS2018/0258184wereusedaspositivecontrols.ABBV-151,
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strongerbindingcomparedtoGARPRefAb2.IncomparisonGARPRefAb1andGA1#8didnot 

bindtohumanGARPoutsideofaGARP/TGFf3complex.  

Theantibodies'bindingabilitytohumanGARPandhumanGARP/TGFf31complexwas 

furthertestedbyOctectandtheresultsareshowninTable3. UnlikeGA1#8andABBV-151which 

5 onlyboundtoGARP/TGFf31complexhGA17boundtobothGARP/TGFf31complexandGARP 

withcomparableaffinity(Table3).DS-1005aanalogwascapableofbindingtoGARP/TGFf31 

complexandGARPbutthebindingwasmuchweakercomparedtohGA17.  

Table3.Bindingaffinityof 0 

anti-GARP/TGF~antibodiesbyOctet 
Affinity (KD) hGA17 GA1#8 GARP ref Ab1GARP ref Ab2 

hOARY 4.292E-10 N/A N/A 2.025E-09 

hOARP/TGF~1 6.956E-10 2.813E-10 4.282E-10 4.120E-09 

10 WholecellbindingabilityofhGA17andGA1#8wastestedusingGARP/TGFf3complex 

expressingtumorcellsHs578TGARPtransfectedCR0-ScellsexpressinghumanGARPproteins 

aswellashumanplateletsandTregcellswhichexpresshumanGARP/latentTGFf31onthecell 

surface. Platelets were from MiaoTongBiologicalScience&Technology. Human 

CD4+CD25+CD127bW Treg cells were isolated from human PBMC 

15 (MiaoTongBiologicalScience&Technology)byEasySephumanCD4+CD127bWCD2S+regulatory 

Tcellisolationkit(Stemcell)accordingtotheinstructionsprovidedbythemanufacturerand 

expandedintheX-VJVO15medium(LONZA)containingJL-2(300U/mleBioscience), 

Dynabeadsfor13-15days.ActivationofTregcellswasperformedbyincubationwithanti

20 CD3/CD28Dynabead(Gibco 111.32D)atacell-to-beadratioof1:1for24hours.Wholecell 

bindingabilityofvariousantibodieswasthentestedbyincubatingthecellswiththeseriallydiluted 

0 

anti-GARP/TGF~3monoclonalantibodiesinFACSbuffer(lxPBScontaining2oFBS)at4 0 Cfor 
onehour.ThencellswerewashedwithFACSbufferandthebindingwasdetectedwithgoatanti

humanIgOPBAb(Biolegend)at4 0 Cforanotherhalfhour.Flowcytometricanalyseswere 

25 performedusingtheCytoFLEXplatform(BeckmanCoulter).JgGisotypecontrol(ananti

CLDN18.2antibody)wasusedasanegativecontrol.GARPrefAb1,theABBV-151analogand 

GARYrefAb2,theDS-1005aanalogwereusedaspositivecontrols.  

AsshowninFigures16A-16DhGA17boundtohumanGARP/TGFf3complexexpressed 

onHs578Ttumorcells(Figurel6A),humanGARYexpressedonCR0-Scells(Figure16B)aswell 

30 asthehumanGARP/latentTGFf31complexonhumanplatelets(Figure16C)andactivatedhuman 

Tregcells(Figure16D).hGA17showedmuchstrongerbindingactivitytowardsHs578Ttumor 
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rapamycin(1nMSelleckchem),and50ohumanserum(Sigma)inthepresenceofanti-CD3/CD28
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cellsthanGA1#8GARPrefAbiandGARPrefAb2asshowninFigure16A.Furthermore, 

hGA17andGARPrefAb2wereabletobindhumanGARPonCHO-Scellsandhuman 

GARP/latentTGFf31complexonhumanplateletsandactivatedhumanTregcellsasshownin 

Figure16B.IncontrastGA1#8andGARPrefAbididnotbindtohumanGARPonCR0cellsas 

5 showninFigure16B.TheabilitytotargetbothhumanGARPoutsideofaGARP/TGFf3complex 

andhumanGARP/TGFf31complexcangivehOAl7anadvantageasitstherapeuticefficacycanbe 

inducedbybothformatsofGARPthusmediatingmoreextensiveADCCeffects.Furthermoreas 

showninFiguresl6Cand16DhGA17exhibitedhigherbindingabilitytohumanplateletsandTreg 

cellscomparedtotheGARPrefAb2,indicatingbetterbindingabilityofhGA17tohuman 

10 GARP/latentTGFf31complexcomparedwithGARPrefAb2.  

FurthermorehCiA17'sabilitytoinhibitthereleaseofmatureTGFf31fromactivatedplatelets 

wastested.PlateletswerefromMiaoTongBiologicalScience&Technology.DMEMmediumpre

washedplateletswereseededto96-wellplatesandincubatedwithindicatedantibodiesat4C 0 for1 

hourandthenstimulatedbythrombin(Sigma)at2U/mLfor1hourwithshakingat1000rpminthe 

15 presenceorabsenceofindicatedAbs.Afterstimulationthesupernatantofthereactionwas 

harvestedformatureTGFf31 quantification.MatureTGFf31 quantificationwasdetermined 

accordingtothemanufacturer'sinstructionwithoutacidificationbyTGFf31Duoset®ELISAkit 

(R&D).GARPrefAbitheABBV-151analogandGARPrefAb2,theDS-1055aanalogwere 

usedaspositivecontrols.  

20 AsshowninFigure17,comparedtoplateletsonlysamplesGA1#8andhGA17inhibited 

matureTGF~1releasefromthrombin-activatedhumanplateletsatadoseof50~g/ml.OAR]?ref 

howevertheinhibitioneffectofGARPrefAb2wasnotobservedinthisassay.  

FurthermorehGA17'sabilitytoreduceTreg-mediatedTcellsuppressionwastested.  

25 HumanCD3+TcellswerepurchasedfromMiaoTongBiologicalScience&Technology.Tregcells 

wereisolatedfromhumanPBMC(MiaoTongBiologicalScience&Technology)byEasySephuman 

CD4+CD~271OW CD25+regulatoryTcellisolationkit(Stemcell)accordingtotheinstructions 
+ 

providedbythemanufacturer.CD3Tcells(1x10 5 )werestimulatedbyanti-CD3/CD28Dynabeads 

(Gibco)atabead-to-cellratioof1:10withorwithoutTregcells(5x1O~)inthepresenceorabsence 

30 ofindicatedantibodiesfor3days.AfterincubationtheculturesupernatantswerecollectedforIEL-2 

quantification.TheamountofJL-2wasmeasuredbyHumanIL-2ELISAMAXDeluxekit 

(Biolegend)accordingtothemanufacturersinstruction.HumanIgGi(Sino)wasusedasanegative 
control. GARPrefAb1, theABBV-151analogwasusedasapositivecontrol.  

AsshowninFigure18,JL-2secretionfromCD3+Tcellswasstimulatedbyanti-CD3/CD28 
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Ab1showedasimilarpatternofinhibitionTGFf31releasefromthrombin-activatedhumanplatelets,
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beadscomparedtonostimulationsamplewhereastheadditionofTregsuppressedtheJL-2 

secretion.GAl#8,hGA17andGARPrefAb1reducedtheTregsuppressionoftheJL-2secretion, 

whereastheisotypecontrolantibodydidnotreducetheTregsuppressionoftheJL-2secretion.As 

JL-2isanimportantcytokineofimmuneactivationtheresultsindicatedthatGA1#8andhGA17 

5 canimprovetheanti-tumorimmunityofapatient.  

hGA17wasfurthertestedfortheirabilitytopromoteNKcell-mediatedlysisof 

GARP/TGFf3complexexpressingtumorcellsasfollows.BrieflyHs578Ttumorcellswereusedas 

targetcells.PBMCwereusedaseffectorscells.PBMCweremixedwithHs578T(10000cells/well) 

attheeffectcelltotargetcells(BIT)ratioof20:1inthepresenceofantibodyataseriesdilution 

10 (lOOOOng/mlto0.lng/ml)overnight.GARPrefAbitheABBV-151analogandGARPrefAb2, 

theDS-1055aanalogwereusedascontrols.Cytotoxicitywasmeasuredfollowtheinstructionof 

CytotoxicityLDHAssayKit-WST(DojindiCK12).Thepercentageofantibody-dependentcell 

lysiswascalculatedbasedon0D490readoutwiththefollowingformula: [(test-mean 

background)/(meanmaximum-meanbackground)]x~oo~PBMCsisolatedfromtwohealthydonors 

15 weretested.  

AsshowninFiguresl9Aand19BhGA17inducedstrongcytotoxicityinadose-depend 

mannerwhileotheranti-GARP/TGFf3antibodiesonlyinducedweakornocytotoxicitytowardsHs 

578Tcells.ThesuperiorADCCeffectsofhGA17indicatedthathGA17canhaveimprovedanti

tumorefficacyintumorshavinghighGARP/TGFf3complexexpression.  

20 FurthermorehGA17'sabilitytodepleteGARY+Tregcellsweretested.HumanPBMCs 

fromfourhealthydonors(MiaoTongBiologicalScience&Technology)wereculturedinRPMJ1640 

humanIgGi(Sino).GARYrefAb2,theDS-1055aanalogwereusedasacontrol.Aftertwodaysof 

culturethecellswerewashedandstainedwithLWE/DEAD(ThermoFisher),AlexaFlour700-CD3 

25 (Biolegend), PE/CY7-CD4 (Biolegend),PE/CY5. 5-CD25 (Biolegend), Pacific Blue-FOXP3 

(Biolegend),PE-GARP(BD).StainedcellswereevaluatedwithaCytoFLEXplatform(Beckman 
+ + + + + 

Coulter),andthereductionofGARPTregcellpopulationintheCD3CD25CD4FOXIP3T-cell 
populationwasdetermined.  

AsshowninFigure20,hGA17reducedGARY+Tregpopulationinfourdifferentdonorstoa 

30 greaterdegreethanallother anti-GARP/TGF~antibodies.TheresultsindicatedthathGA17 

hadsuperiorTregdepletionactivitycomparedtootheranti-GARP/TGFf3antibodiesandcanimprove 

antitumorefficacybyreducingTregpopulationinthetumormicroenvironment.  

GA1#8cancrossreactwithmouseGARP/TGFf3complexwhilehGA17,GARPrefAbiand 

GARYrefAb2cannotbindtomouseGAFF.TocomparetheinvivoantitumorefficacyofGA1#8, 

35 hGA17andthereferenceantibodieshumanGARPknockin(KI)c57/BL6micewereusedforthe 
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withCD3/CD2Sdynabeads(Gibco)inthepresenceofanti-humanGARP/TGFf3antibodiesor
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MC3Scoloncancermodel.GARPrefAbitheABBV-151analogandGARPrefAb2,theDS

lOSSaanalogwereusedascontrols.  

Atotalof5x~5MC38cellsin100~iLofPBSweremixedwith1004ofMatrigel 

(CorningCAUSA)(ina1:1ratio)andsubcutaneouslyimplantedintotheforelimbsofmice.  

5 Whentumorsizereached80-100mm3 indicatedantibodiesineachgrouporvehiclewere 

administeredintraperitoneallyatadoseof25mg/kgtwiceperweekfor3weeks.Tumorswere 

observedandmeasuredtwiceaweek.TumorvolumewasdefinedasTV(tumorvolume) lengthh 

xwidth2)/2.Alldatapointsrepresentmeans+SEM.Tumorgrowthinhibition(TEll)wascalculated 

bycomparingthetumorvolumeofeachtreatmentgroupwiththevehiclecontrolgroup.Micewere 

10 sacrificedonday24,andthespleensandbloodwereharvested.Thespleenswerepreparedassingle 

cellsuspensionbygrindingandfilteringwith40umCellStrainer(Falcon®)bycentrifugationat 

400g40 C. Thepelletsweresuspendedwith5mloflxRBCLysisBuffer(Invitrogen)perspleen 

andincubateatroomtemperaturefor4minutes.Redbloodcelllysiswasstoppedwith30mlof 

PBSbuffer.Mousebloodwerelysiswith1mloflxRBCLysisBufferperlmlofmousebloodfor 

15 4minutesandredbloodcelllysiswerestoppedwith30mlofPBSbuffer.Pelletsofspleenand 

bloodcellswerecollectedandstainedwithsurfacemarkers(Live/dead-eflour506,mCD45-BV605, 

mCD3-AF700,mCD4-APC-H7,mCD8-Percp-cy5. 5,mCD2S-PE-cy7,mPD1-APChGARP

BV421/mGARP-BV421).AfterwashwithFACSbuffer(PBSwith20oFBS),cellpelletswere 

suspendedwithFoxp3Fixation/Permeabilizationandincubatedat4C 0 for16hours.Afterwashwith 

20 1xPe~eabilizationBufferfor2timescellswerestainedwithmFOXIP3-PEat4C 0 inthedarkfor 

withFACSbufferforflowcytometryanalysis.  

AsshowedinFigure21AbothhGAl7andGA1#8showedantitumorefficacyinthehuman 

GARPKIMC38mousemodel.Thetumorgrowthinhibition(TEA)ofhGA17andGA1#8was 

25 45.810oand38.550orespectivelycomparedtothevehiclecontrolgrouponday24.Incontraston 

day24OARrefAb1showedmuchlesstumorgrowthinhibition(TEll16.570o),whereasGARY 

refAb2treatmentdidnotshowtumorinhibitioncomparedtothevehiclecontrolgroup.Moreover, 

TregcellsfrombloodandspleenofhumanGAMYKImicewereanalyzedbyflowcytometry.As 

showedinFigures2lBand21CeachantibodytreatmentgroupdecreasedGARY+Tregcellsinthe 

30 blood(Figure2iB)andthespleens(Figure21C)ofthehGARPKImice.Theseresultsdemonstrated 

thatGA1#8andhGA17showedsuperiorantitumorefficacyandbetterabilitytodepleteGARY+Treg 

cellsinvivocomparedtothereferenceantibodies.  

Inadditiontothevariousembodimentsdepictedandclaimedthedisclosedsubjectmatteris 
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30minutes.Finallycellswerewashedwith1xPermeabilizationBufferfor2timesandsuspended



WO2022/116877 PCT/CN2021/132753 

alsodirectedtootherembodimentshavingothercombinationsofthefeaturesdisclosedandclaimed 

herein.Assuchtheparticularfeaturespresentedhereincanbecombinedwitheachotherinother 

mannerswithinthescopeofthedisclosedsubjectmattersuchthatthedisclosedsubjectmatter 

includesanysuitablecombinationofthefeaturesdisclosedherein.Theforegoingdescriptionof 

5 specificembodimentsofthedisclosedsubjectmatterhasbeenpresentedforpurposesofillustration 

anddescription.Itisnotintendedtobeexhaustiveortolimitthedisclosedsubjectmattertothose 

embodimentsdisclosed.  

Itwillbeapparenttothoseskilledintheartthatvariousmodificationsandvariationscanbe 

madeinthecompositionsandmethodsofthedisclosedsubjectmatterwithoutdepartingfromthe 

10 spiritorscopeofthedisclosedsubjectmatter.Thusitisintendedthatthedisclosedsubjectmatter 

includemodificationsandvariationsthatarewithinthescopeoftheappendedclaimsandtheir 

equivalents.  

e publicationspatentsandpatentapplicationsarecitedhereinthecontentsofwhich 
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areherebyincorporatedbyreferenceintheirentireties.
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WHATISCLAIMEDIS: 

1. AnantibodythatbindstoGARP/TGFf3complexcomprising: 

a)aheavychainvariableregioncomprising: 

(1)aheavychainvariableregionCDR-H1comprisinganaminoacidsequenceof 
5 anyoneofSEQEDNOs:1,11,21,31,41,51,61and105,oravariantthereofcomprisingupto 

about3aminoacidsubstitutions, 

(2)aheavychainvariableregionCDR-H2comprisinganaminoacidsequenceof 
anyoneofSEQEDNOs:2,12,22,32,42,52,62and106,oravariantthereofcomprisingupto 

about3aminoacidsubstitutionsand 

10 (3)aheavychainvariableregionCDR-H3comprisinganaminoacidsequenceof 

anyoneofSEQlIDNOs:3,13,23,33,43,53,63and107,oravariantthereofcomprisingupto 

about3aminoacidsubstitutionsand 

b)alightchainvariableregioncomprising.  

(1)alightchainvariableregionCDR-L1comprisinganaminoacidsequenceofany 

15 oneofSEQIDNOs:4,14,24,34,44,54,64and108,oravariantthereofcomprisinguptoabout3 

aminoacidsubstitutions, 

(2)alightchainvariableregionCDR-L2comprisinganaminoacidsequenceofany 

oneofSEQIDNOs:5,15,25,35,45,55,65and109,oravariantthereofcomprisinguptoabout3 

aminoacidsubstitutionsand 

20 (3)alightchainvariableregionCDR-L3comprisinganaminoacidsequenceofany 

aminoacidsubstitutions.  

2. Theantibodyofclaim1, whereintheantibodybindstoGARP/TGFf3complexwithaKDof 
P7 

1x10 Morless.  

25 3. Theantibodyofclaim1or2,whereintheantibodybindstoGARP/TGFf3complexwitha 

KDof1x10~SMorless.  

4. Theantibodyofanyoneofclaims1-3,whereinantibodybindstoGARP/TGFf3complex 

withaKDofbetweenabout1x10"Mandabout1x10 7 M.  

5. Theantibodyofanyoneofclaims1-4,whereintheantibodybindstoGARP/TGFf3complex 

30 withaKDofbetweenabout1x10' 0 Mandabout5x10 8 M.  

6. Theantibodyofanyoneofclaims1-5,whereintheantibodycross-competeswitha 
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oneofSEQIDNOs:6,16,26,36,46,56,66and110,oravariantthereofcomprisinguptoabout3
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referenceanti-GARP/TGFf3antibodycomprising: 

a)aheavychainvariabledomain(VH)sequencecomprising(1)aCDR-H1comprisingthe 

aminoacidsequencesetforthinSEQIDNO:1,(2)aCDR-H2comprisingtheaminoacid 

sequencesetforthinSEQIDNO:2,and(3)aCDR-H3comprisingtheaminoacidsequenceset 

5 forthinSEQIDNO:3andalightchainvariabledomain(VL)sequencecomprising(1)aCDR-L1 

comprisingtheaminoacidsequencesetforthinSEQIDNO:4,(2)aCDR-L2comprisingthe 

aminoacidsequencesetforthinSEQIDNO:5,and(3)aCDR-L3comprisingtheaminoacid 

sequencesetforthinSEQIDNO: 

b)aheavychainvariabledomain(VH)sequencecomprising(1)aCDR-H1comprisingthe 

10 aminoacidsequencesetforthinSEQIDNO:11,(2)aCDR-H2comprisingtheaminoacid 

sequencesetforthinSEQIDNO:12,and(3)aCDR-H3comprisingtheaminoacidsequenceset 

forthinSEQIDNO:13andalightchainvariabledomain(VL)sequencecomprising(1)aCDR

LicomprisingtheaminoacidsequencesetforthinSEQIDNO:14,(2)aCDR-L2comprisingthe 

aminoacidsequencesetforthinSEQIDNO:15,and(3)aCDR-L3comprisingtheaminoacid 

15 sequencesetforthinSEQiDNO:16; 

c)aheavychainvariabledomain(VH)sequencecomprising(1)aCDR-H1comprisingthe 

aminoacidsequencesetforthinSEQIDNO:21,(2)aCDR-H2comprisingtheaminoacid 

sequencesetforthinSEQIDNO:22,and(3)aCDR-H3comprisingtheaminoacidsequenceset 

forthinSEQIDNO:23andalightchainvariabledomain(VL)sequencecomprising(1)aCDR

20 LicomprisingtheaminoacidsequencesetforthinSEQIDNO:24,(2)aCDR-L2comprisingthe 

aminoacidsequencesetforthinSEQIDNO:25,and(3)aCDR-L3comprisingtheaminoacid 

d)aheavychainvariabledomain(VH)sequencecomprising(1)aCDR-H1comprisingthe 

aminoacidsequencesetforthinSEQIDNO:31,(2)aCDR-H2comprisingtheaminoacid 

25 sequencesetforthinSEQIDNO:32,and(3)aCDR-H3comprisingtheaminoacidsequenceset 

forthinSEQIDNO:33andalightchainvariabledomain(VL)sequencecomprising(1)aCDR

LicomprisingtheaminoacidsequencesetforthinSEQlIDNO:34,(2)aCDR-L2comprisingthe 

aminoacidsequencesetforthinSEQIDNO:35,and(3)aCDR-L3comprisingtheaminoacid 

sequencesetforthinSEQIDNO:36; 

30 e)aheavychainvariabledomain(VH)sequencecomprising(1)aCDR-H1comprisingthe 

aminoacidsequencesetforthinSEQIDNO:41,(2)aCDR-H2comprisingtheaminoacid 

sequencesetforthinSEQIDNO:42,and(3)aCDR-H3comprisingtheaminoacidsequenceset 

forthinSEQIDNO:43andalightchainvariabledomain(NFL)sequencecomprising(1)aCDR

LicomprisingtheaminoacidsequencesetforthinSEQlIDNO:44,(2)aCDR-L2comprisingthe 

35 aminoacidsequencesetforthinSEQIDNO:45,and(3)aCDR-L3comprisingtheaminoacid 
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sequencesetforthinSEQIDNO:26;
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sequencesetforthinSEQIDNO:46; 

f)aheavychainvariabledomain(VH)sequencecomprising(1)aCDR-H1comprisingthe 

aminoacidsequencesetforthinSEQIDNO:51,(2)aCDR-H2comprisingtheaminoacid 

sequencesetforthinSEQIDNO:52,and(3)aCDR-H3comprisingtheaminoacidsequenceset 

5 forthinSEQIDNO:53andalightchainvariabledomain(VL)sequencecomprising(1)aCDR

LicomprisingtheaminoacidsequencesetforthinSEQEDNO:54,(2)aCDR-L2comprisingthe 

aminoacidsequencesetforthinSEQIDNO:55,and(3)aCDR-L3comprisingtheaminoacid 

sequencesetforthinSEQIDNO:56; 

g)aheavychainvariabledomain(VH)sequencecomprising(1)aCDR-H1comprisingthe 

10 aminoacidsequencesetforthinSEQIDNO:61,(2)aCDR-H2comprisingtheaminoacid 

sequencesetforthinSEQIDNO:62,and(3)aCDR-H3comprisingtheaminoacidsequenceset 

forthinSEQIDNO:63andalightchainvariabledomain(VL)sequencecomprising(1)aCDR

LicomprisingtheaminoacidsequencesetforthinSEQIDNO:64,(2)aCDR-L2comprisingthe 

aminoacidsequencesetforthinSEQIDNO:65,and(3)aCDR-L3comprisingtheaminoacid 

15 sequencesetforthinSEQIDNO:66;or 

h)aheavychainvariabledomain(VH)sequencecomprising(1)aCDR-Hicomprisingthe 

aminoacidsequencesetforthinSEQIDNO:105,(2)aCDR-H2comprisingtheaminoacid 

sequencesetforthinSEQIDNO:106,and(3)aCDR-H3comprisingtheaminoacidsequenceset 

forthinSEQIDNO:107;andalightchainvariabledomain(VL)sequencecomprising(1)aCDR

20 LicomprisingtheaminoacidsequencesetforthinSEQIDNO:108,(2)aCDR-L2comprisingthe 

aminoacidsequencesetforthinSEQIDNO:109,and(3)aCDR-L3comprisingtheaminoacid 

7. Theantibodyofanyoneofclaims1-6,whereintheantibodycomprises: 

a)aheavychainvariableregionthatcomprisesaCDR-H1domainaCDR-H2domainanda 

25 CDR-H3domainwhereintheCDR-HidomaintheCDR-H2domainandtheCDR-H3domain 

respectivelycompriseaCDR-HidomainaCDR-H2domainandaCDR-H3domaincomprisedin 

areferenceheavychainvariableregioncomprisingtheaminoacidsequenceselectedfromthe 

groupconsistingofSEQIDNOs:7,17,27,37,47,57,67,85,89,93,97,101andilkand 

b)alightchainvariableregionthatcomprisesaCDR-L1domainaCDR-L2domainanda 

30 CDR-L3domainwhereintheCDR-L1domaintheCDR-L2domainandtheCDR-L3domain 

respectivelycompriseaCDR-LidomainaCDR-L2domainandaCDR-L3domaincomprisedina 

referencelightchainvariableregioncomprisingtheaminoacidsequenceselectedfromthegroup 

consistingofSEQEDNOs:8,18,28,38,48,58,68,83,84,86,90,94,98102and112.  

8. Theantibodyofanyoneofclaims1-7,whereintheantibodycomprisesaheavychain 
99 

sequencesetforthinSEQIDNO:110.
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variabledomain(VH)sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequenceset 

forthinSEQIDNO:1,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQIDNO: 

2,and(3)aCDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO:3andalight 

chainvariabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacid 

5 sequencesetforthinSEQIDNO:4,(2)aCDR-L2comprisingtheaminoacidsequencesetforthin 

SEQIDNO:5,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO:6.  

9. Theantibodyofanyoneofclaims1-7,whereintheantibodycomprisesaheavychain 

variabledomain(VH)sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequenceset 

forthinSEQIDNO:11,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQID 

10 NO:12,and(3)aCDR-H3comprisingtheaminoacidsequencesetforthinSEQIDNO:13anda 

lightchainvariabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacid 

sequencesetforthinSEQIDNO:14,(2)aCDR-L2comprisingtheaminoacidsequencesetforth 

inSEQTEDNO:15,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO: 

16.  

15 10. Theantibodyofanyoneofclaims1-7,whereintheantibodycomprisesaheavychain 

variabledomain(VH)sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequenceset 

forthinSEQIDNO:21,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQID 

NO:22,and(3)aCDR-H3comprisingtheaminoacidsequencesetforthinSEQEDNO:23anda 

lightchainvariabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacid 

20 sequencesetforthinSEQIDNO:24,(2)aCDR-L2comprisingtheaminoacidsequencesetforth 

26.  

11. Theantibodyofanyoneofclaims1-7,whereintheantibodycomprisesaheavychain 

variabledomain(VH)sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequenceset 

25 forthinSEQIDNO:31,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQID 

NO:32,and(3)aCDR-H3comprisingtheaminoacidsequencesetforthinSEQlIDNO:33anda 

lightchainvariabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacid 

sequencesetforthinSEQIDNO:34,(2)aCDR-L2comprisingtheaminoacidsequencesetforth 

inSEQlIDNO:35,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO: 

30 36.  

12. Theantibodyofanyoneofclaims1-7,whereintheantibodycomprisesaheavychain 

variabledomain(VH)sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequenceset 

100 

inSEQIDNO:25,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO:
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forthinSEQIDNO:41,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQID 

NO:42,and(3)aCDR-H3comprisingtheaminoacidsequencesetforthinSEQlIDNO:4{anda 

lightchainvariabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacid 

sequencesetforthinSEQIDNO:44,(2)aCDR-L2comprisingtheaminoacidsequencesetforth 

5 inSEQlIDNO:45,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO: 

46.  

13. Theantibodyofanyoneofclaims1-7,whereintheantibodycomprisesaheavychain 

variabledomain(VH)sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequenceset 

forthinSEQIDNO:S1,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQID 

10 NO:52,and(3)aCDR-H3comprisingtheaminoacidsequencesetforthinSEQlIDNO:53anda 

lightchainvariabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacid 

sequencesetforthinSEQIDNO:54,(2)aCDR-L2comprisingtheaminoacidsequencesetforth 

inSEQTEDNO:55,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO: 

56.  

15 14. Theantibodyofanyoneofclaims1-7,whereintheantibodycomprisesaheavychain 

variabledomain(VH)sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequenceset 

forthinSEQIDNO:61,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQID 

NO:62,and(3)aCDR-H3comprisingtheaminoacidsequencesetforthinSEQEDNO:63'anda 

lightchainvariabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacid 

20 sequencesetforthinSEQIDNO:64,(2)aCDR-L2comprisingtheaminoacidsequencesetforth 

66.  

15. Theantibodyofanyoneofclaims1-7,whereintheantibodycomprisesaheavychain 

variabledomain(VII)sequencecomprising(1)aCDR-H1comprisingtheaminoacidsequenceset 

25 forthinSEQIDNO:105,(2)aCDR-H2comprisingtheaminoacidsequencesetforthinSEQID 

NO:106,and(3)aCDR-H3comprisingtheaminoacidsequencesetforthinSEQlIDNO:107;and 

alightchainvariabledomain(VL)sequencecomprising(1)aCDR-L1comprisingtheaminoacid 

sequencesetforthinSEQIDNO:108,(2)aCDR-L2comprisingtheaminoacidsequencesetforth 

inSEQlIDNO:109,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQID 

30 NO:110.  

16. Theantibodyofanyoneofclaims1- 15whereintheantibodycomprisesaheavychain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQTEDNO:7,andalightchain 

101 

inSEQIDNO:65,and(3)aCDR-L3comprisingtheaminoacidsequencesetforthinSEQIDNO:
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variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:8.  

17. Theantibodyofanyoneofclaims1- 15whereintheantibodycomprisesaheavychain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:17,andalightchain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:18.  

5 18. Theantibodyofanyoneofclaims1- 15whereintheantibodycomprisesaheavychain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQlIDNO:27,andalightchain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:28.  

19. Theantibodyofanyoneofclaims1- 15whereintheantibodycomprisesaheavychain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:37,andalightchain 

10 variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:38.  

20. Theantibodyofanyoneofclaims1- 15whereintheantibodycomprisesaheavychain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:37,andalightchain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:83.  

21. Theantibodyofanyoneofclaims1- 15whereintheantibodycomprisesaheavychain 

15 variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:47,andalightchain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:48.  

22. Theantibodyofanyoneofclaims1- 15whereintheantibodycomprisesaheavychain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:84.  

20 23. Theantibodyofanyoneofclaims1- 15whereintheantibodycomprisesaheavychain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:57,andalightchain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:58.  

24. Theantibodyofanyoneofclaims1- 15whereintheantibodycomprisesaheavychain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:67,andalightchain 

25 variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:68.  

25. Theantibodyofanyoneofclaims1- 15whereintheantibodycomprisesaheavychain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:85,andalightchain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:86.  

26. Theantibodyofanyoneofclaims1- 15whereintheantibodycomprisesaheavychain 

102 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:47,andalightchain
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variableregioncomprisingtheaminoacidsequencesetforthinSEQlIDNO:89,andalightchain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:90.  

27. Theantibodyofanyoneofclaims1- 15whereintheantibodycomprisesaheavychain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQlIDNO:93,andalightchain 

5 variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:94.  

28. Theantibodyofanyoneofclaims1- 15whereintheantibodycomprisesaheavychain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:97,andalightchain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:98.  

29. Theantibodyofanyoneofclaims1- 15whereintheantibodycomprisesaheavychain 

10 variableregioncomprisingtheaminoacidsequencesetforthinSEQlIDNO:101,andalightchain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:102.  

30. Theantibodyofanyoneofclaims1- 15whereintheantibodycomprisesaheavychain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:111,andalightchain 

variableregioncomprisingtheaminoacidsequencesetforthinSEQIDNO:112.  

15 31. Theantibodyofanyoneofclaims1-30whereintheantibodycomprisesahuman 

framework.  

32. Theantibodyofanyoneofclaims1-31whereintheantibodyisahumanantibody.  

34. Theantibodyofanyoneofclaims1-33whereintheantibodycomprisesafull-length 

20 immunoglobulinasingle-chainFv(scFv)fragmentaFabfragmentaFab'fragmentaF(ab')2,a 

FvfragmentadisulfidestabilizedFvfragment(dsFv),a(dsFv)2,aFv-FcfusionascFv-Fcfusion 

ascFv-Fvfusionadiabodyatribodyatetrabodyoranycombinationthereof 

35. Theantibodyofanyoneofclaims1-34,whereintheantibodycomprisesaFcregion.  

36. Theantibodyofanyoneofclaims1-35whereintheFcregioncomprisesahumanFcregion.  

25 37. Theantibodyofanyoneofclaims1-36,whereintheFcregioncomprisesaFcregion 

selectedfromthegroupconsistingoftheFcregionsofIgOIgAJgDIgEand1gM.  

38. Theantibodyofanyoneofclaims1-37whereintheFcregioncomprisesaFcregion 

selectedfromthegroupconsistingoftheFcregionsofIgOl, 1g02,JgG3andJgG4.  
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33. Theantibodyofanyoneofclaims1-31whereintheantibodyisahumanizedantibody.
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39. Theantibodyofanyoneofclaims1-38whereintheFcregioncomprisesanIgGiFcregion.  

40. Theantibodyofanyoneofclaims1-38whereintheFeregioncomprisesan1g04Fcregion.  

41. Theantibodyofanyoneofclaims1-40whereintheantibodybindstohumanGARP/TGFf3 

complex.  

5 42. Theantibodyofanyoneofclaims1-41whereintheantibodybindstocynomolgus 

GARP/TGFf3complex.  

43. Theantibodyofanyoneofclaims1-42whereintheantibodybindstohumanGARP/TGFf3 

complexcynomolgusGARP/TGFf3complexandmouseGARP/TGFf3complex.  

44. Theantibodyofanyoneofclaims1-43whereintheFcregioncomprisesaC-terminal 

10 lysine.  

45. Theantibodyofanyoneofclaims1-43whereintheFcregioncomprisesadeletionofaC

terminallysine.  

46. Theantibodyofanyoneofclaims1-45whereintheantibodyiscomprisedina 

multispecificantibodye.g.,abispecificantibodywhereinthemultispecificantibodycomprisesa 

15 secondantibodymoietythatspecificallybindstoasecondantigen.  

47. Theantibodyofclaim46whereinthesecondantigenisatumorassociatedantigen.  

consistingofHer-2,EGFRPDL1,MSLNc-MetBCellMaturationAntigen(BCMA),carbonic 

anhydraseIx(CAiX),carcinoembryonicantigen(CEA),CD5,CD7,CD1OCD19,CD2OCD22 

20 CD3OCD33,CD34,CD3SCD41,CD44,CD47,CD49fCD56,CD74,CD123,CD133,CD13S, 

CD276(B7H3),epithelialglycoprotein(EGP2),trophoblastcell-surfaceantigen2(TROP-2), 
S 

epithelialglycoprotein-40(EGP-40),epithelialcelladhesionmolecule(EpCAM),receptor 

tyrosine-proteinkinaseserb-B2,3,4,folate-bindingprotein(FBP),fetalacetylcholinereceptor 

(AChR),folatereceptor-aGangliosideG2(GD2),GangliosideG3(GD3),humantelomerase 

25 reversetranscriptase(hTERT),kinaseinsertdomainreceptor(KDR),LewisA(CA1.9.9),LewisY 

(LeY),Glypican-3(GPC3),Licelladhesionmolecule(LiCAM),Mucin16(Muc-16),Mucin1 

(Muc-1),NG2Dligandsoncofetalantigen(h5T4),prostatestemcellantigen(PSCA),prostate

specificmembraneantigen(PSMA),tumor-associatedglycoprotein72(TAG-72),Claudini8.2 

(CLDN18.2),vascularendothelialgrowthfactorR2(VEGF-R2),Wilmstumorprotein(WT-1), 
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48. Theantibodyofclaim47whereinthetumorassociatedantigenisselectedfromthegroup
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type1tyrosine-proteinkinasetransmembranereceptor(RORi),P'VRPVRL2,andany 

combinationthereof 

49. Theantibodyofclaim48whereinthesecondantigenisanimmunecheckpointregulator.  

50. Theantibodyofclaim49whereintheimmunecheckpointregulatorisselectedfromthe 

5 groupconsistingofTIGHTPD1,CTLA4,LAG-3,2B4BTLAandanycombinationthereof 

51. Theantibodyofclaim48whereinthesecondantigenisanimmunecostimulatorymolecule 

orasubunitofaTcellreceptor/CD3complex.  

52. Theantibodyofclaim51whereintheimmunecostimulatorymoleculeisselectedfromthe 

groupconsistingofCD2SICOSCD27,4-1BB0X40andCD4Oandanycombinationthereof 

10 53. Theantibodyofclaim51whereinthesubunitoftheTcellreceptor/CD3complexis 

selectedfromthegroupconsistingofCD3yCD3&,CD3sandanycombinationthereof 

54. An S comprisingtheantibodyofanyoneofclaims1-53,linkedtoa 

therapeuticagentoralabel.  

550 Theimmunoconjugateofclaim54,whereinthetherapeuticagentisacytotoxinora 

15 radioactiveisotope.  

56. Theimmunoconjugateofclaim54,whereinthelabelisselectedfromthegroupconsisting 

57. Anantigen-recognizingreceptorcomprisinganextracellularantigen-bindingdomainthat 

comprisesanantibodyofanyoneofclaims1-53.  

20 58. Theantigen-recognizingreceptorofclaim57,whichisaChimericAntigenReceptor(CAR) 

orarecombinantTcellReceptor.  

59. Theantigen-recognizingreceptorofclaim57or58,whichisaCAR.  

60. Theantigen-recognizingreceptorofanyoneofclaims57-59,whereintheantibodyisascFv 

oraFab.  

25 61. Animmunoresponsivecellcomprisinganantigen-recognizingreceptorofanyoneof 

claims57-60.  

62. Theimmunoresponsivecellofclaim61whereintheimmunoresponsivecellisselected 
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ofaradioisotopeafluorescentdyeandanenzyme.
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fromthegroupconsistingofaTcellaNaturalKiller(NK)cellacytotoxicTlymphocyte(CTL),a 

regulatoryTcellaNaturalKillerT(NKT)cellandamyeloidcell.  

63. Theimmunoresponsivecellofclaim62whereintheimmunoresponsivecellisaTcell.  

64. Apharmaceuticalcompositioncomprisinga)theantibodyofanyoneofclaims1-53,the 

5 immunoconjugateofanyoneofclaims54-56,ortheimmunoresponsivecellofanyoneofclaims 

61-63,andb)apharmaceuticallyacceptablecarder.  

65. Oneormorenucleicacidencodingtheantibodyofanyoneofclaims1-53.  

66. Oneormorevectorcomprisingthenucleicacidofclaim65.  

67. Ahostcellcomprisingthenucleicacidofclaim65orthevectorofclaim66.  

10 68. Amethodforpreparinganantibodyofanyoneofclaims1-S3comprisingexpressingthe 

antibodyinthehostcellofclaim67andisolatingtheantibodyfromthehostcell.  

69. Amethodofreducingtumorburdeninasubjectthemethodcomprisingadministeringto 

thesubjectaneffectiveamountofanantibodyofanyoneofclaims1-53,animmunoconjugateof 

anyoneofclaims54-56,orapharmaceuticalcompositionofclaim64.  

15 70. Themethodofclaim69,whereinthemethodreducesthenumberoftumorcells.  

72. Themethodofanyoneofclaims69-71whereinthemethoderadicatesthetumorinthe 

subject.  

73. Themethodofanyoneofclaims69-72whereinthetumorexhibitshighmicrosatellite 

20 instability(MSJ).  

74. Themethodofanyoneofclaims69-73whereinthetumorisselectedfromthegroup 

consistingofmesotheliomalungcancerpancreaticcancerovariancancerbreastcancercolon 

cancerpleuraltumorglioblastomaesophagealcancergastriccancersynovialsarcomathymic 

carcinomaendometrialcarcinomastomachcancercholangiocarcinomaheadandneckcancer 

25 bloodcancerandacombinationthereof 

75. Amethodoftreatingand/orpreventingcancerthemethodcomprisingadministeringtothe 

subjectaneffectiveamountofanantibodyofanyoneofclaims1-53,animmunoconjugateofany 
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71. Themethodofclaim69or70,whereinthemethodreducestumorsize.
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oneofclaims53-56,orapharmaceuticalcompositionofclaim64.  

76. Amethodoflengtheningsurvivalofasubjecthavingcancerthemethodcomprising 

administeringtothesubjectaneffectiveamountofanantibodyofanyoneofclaims1-63,an 

immunoconjugateofanyoneofclaims54-56,orapharmaceuticalcompositionofclaim64.  

5 77. Themethodofclaim75or76,whereinthecancerexhibitshighmicrosatelliteinstability 

(MSJ).  

78. Themethodofanyoneofclaims75-77,whereinthecancerisselectedfromthegroup 

consistingofmesotheliomalungcancerpancreaticcancerovariancancerbreastcancercolon 

cancerpleuraltumorglioblastomaesophagealcancergastriccancersynovialsarcomathymic 

10 carcinomaendometrialcarcinomastomachcancercholangiocarcinomaheadandneckcancer 

bloodcancerandacombinationthereof 

79. Anantibodyofanyoneofclaims1-S3foruseasamedicament.  

80. Anantibodyofanyoneofclaims1-53foruseintreatingcancer.  

81. Apharmaceuticalcompositionofclaim64foruseasamedicament.  

15 82. Apharmaceuticalcompositionofclaim64foruseintreatingcancer.  

83. Theantibodyofclaim86orthepharmaceuticalcompositionofclaim82,whereinthecancer 

84. Theantibodyofclaim8Oorthepharmaceuticalcompositionofclaim82,whereinthecancer 

isselectedfromthegroupconsistingofmesotheliomalungcancerpancreaticcancerovarian 

20 cancerbreastcancercoloncancerpleuraltumorglioblastomaesophagealcancergastriccancer 

synovialsarcomathymiccarcinomaendometrialcarcinomastomachcancercholangiocarcinoma, 

headandneckcancerbloodcancerandacombinationthereof 

85. Akitcomprisinganantibodyofanyoneofclaims1-53,animmunoconjugateofanyoneof 

claims54-56,apharmaceuticalcompositionofclaim64,anucleicacidofclaim65,avectorof 

25 claim66oranimmunoresponsivecellofclaim61-63.  

86. Thekitofclaim85,furthercomprisingawritteninstructionfortreatingand/orpreventinga 

neoplasm.  

87. Amethodoftreatingcancerinasubjectcomprisingadministeringtothesubjectaneffective 
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exhibitshighmicrosatelliteinstability(MSJ).
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amountofananti-GARP/TGF~3antibodyandananti-PD1antibody.  
88. Themethodofclaim87,wherein S S 

theanti-GARP/TGFf3antibodyisananti-GARP/TGF~ 

antibodyofanyoneofclaims1-53.  

89. Themethodofclaim87or88,whereinthecancerexhibitshighmicrosatelliteinstability 

5 (MSJ).  

90. Themethodofanyoneofclaims87-89,whereinthecancerisselectedfromthegroup 

consistingofmesotheliomalungcancerpancreaticcancerovariancancerbreastcancercolon 

cancerpleuraltumorglioblastomaesophagealcancergastriccancersynovialsarcomathymic 

carcinomaendometrialcarcinomastomachcancercholangiocarcinomaheadandneckcancer 

10 bloodcancerandacombinationthereof 

91. Themethodofanyoneofclaims87-90whereintheanti-GARP/TGFf3antibodyandthe 

anti-PD1antibodyareadministeredconcurrentlyorsequentially.  

92. Themethodofanyoneofclaims87-91whereintheanti-GARP/TGFf3antibodyandthe 

anti-PD1antibodyareadministeredconcurrently.  

15 930 Themethodofanyoneofclaims87-92whereinoneormoredosesoftheanti-PD1 

antibodyisadministeredpriortoadministeringtheanti-GARP/TGFf3antibody.  

94. Themethodofanyoneofclaims87-93whereinthesubjectreceivedacompletecourseof 

the S antibodytherapy S 

95. Themethodofanyoneofclaims87-94whereintheanti-GARP/TGFf3antibodyis 

20 administeredduringasecondcourseoftheanti-PD1antibodytherapy.  

96. Themethodofanyoneofclaims87-95whereinthesubjectreceivedatleastoneatleast 

twoatleastthreeoratleastfourdosesoftheanti-PD1antibodypriortoadministrationoftheanti

GARP/TGFf3antibody.  

97. Themethodofanyoneofclaims87-96whereinatleastonedoseoftheanti-PD1antibody 

25 isadministeredconcurrentlywiththeanti-GARP/TGF~3antibody.  

98. Themethodofanyoneofclaims87-97whereinoneormoredosesoftheanti-GARP/TGFf3 

antibodyareadministeredpriortoadministeringtheanti-PD1antibody.  

99. Themethodofanyoneofclaims87-98whereinthesubjectreceivedatleasttwoatleast 
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pnortoadministrationoftheanti-GARP/TGFf3antibody.
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threeatleastthreeoratleastfourdosesoftheanti-GARP/TGFf3antibodypriortoadministration 

oftheanti-PD1antibody.  

100. Themethodofanyoneofclaims87-99whereinatleastonedoseofthe S 

antibodyisadministeredconcurrentlywiththeanti-PD1antibody.  

5 101. Themethodofanyoneofclaims87-100,whereintheanti-GARP/TGFf3antibodyandthe 

anti-PD1antibodyareadministeredonceevery1, 2,3, 4,or5weeks.  

102. Themethodofanyoneofclaims87-101, whereinthecancerisrecurrentorprogressiveafter 

atherapyselectedfromthegroupconsistingofsurgerychemotherapyradiationtherapyandany 
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combinationthereof































                         sequence listing

<110>  Shanghai Henlius Biotech, Inc.

<120>  ANTI‐GARP/TGFβ ANTIBODIES AND METHODS OF USE

<141>  2021‐11‐30

<150>  PCTCN2020133398
<151>  2020‐12‐02

<160>  145

<170>  SIPOSequenceListing 1.0

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

<220>
<221>  DOMAIN
<222>  (1)..(5)
<223>  Clone GA1 VH CDR1

<400>  1
Ser Tyr Ala Met His 
1               5   

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

<220>
<221>  DOMAIN
<222>  (1)..(17)
<223>  Clone GA1 VH CDR2

<400>  2
Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys 
1               5                   10                  15      
Gly 
    

<210>  3
<211>  13
<212>  PRT



<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(13)
<223>  Clone GA1 VH CDR3

<400>  3
Asp Val Leu Arg Thr Tyr Tyr Tyr Tyr Gly Met Asp Val 
1               5                   10              

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

<220>
<221>  DOMAIN
<222>  (1)..(11)
<223>  Clone GA1 VL CDR1

<400>  4
Ser Gly Asp Ala Leu Pro Asp Arg Tyr Thr Tyr 
1               5                   10      

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

<220>
<221>  DOMAIN
<222>  (1)..(7)
<223>  Clone GA1 VL CDR2

<400>  5
Ser Asp Asn Glu Arg Pro Ser 
1               5           

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

<220>
<221>  DOMAIN
<222>  (1)..(8)



<223>  Clone GA1 VL CDR3

<400>  6
Gln Ser Ala Asp Asp Thr Tyr Thr 
1               5               

<210>  7
<211>  122
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(122)
<223>  Clone GA1 VH

<400>  7
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Val Leu Arg Thr Tyr Tyr Tyr Tyr Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
        115                 120         

<210>  8
<211>  109
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(109)
<223>  Clone GA1 VL

<400>  8
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      



Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Ile Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Asp Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro 
            100                 105                 

<210>  9
<211>  452
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(452)
<223>  Clone GA1 HC

<400>  9
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Val Leu Arg Thr Tyr Tyr Tyr Tyr Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
                165                 170                 175     
Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 



        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 
305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 
    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
        435                 440                 445             
Ser Pro Gly Lys 
    450         

<210>  10
<211>  212
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1 LC

<400>  10
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          



Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Ile Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Asp Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     
Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             
Thr Glu Cys Ser 
    210         

<210>  11
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(5)
<223>  Clone GA1#4 VH CDR1

<400>  11
Ser Tyr Ala Met His 
1               5   

<210>  12
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(17)
<223>  Clone GA1#4 VH CDR2



<400>  12
Thr Ile Ser Tyr Asp Gly Ser Asn Lys Ile Tyr Ala Asp Ser Val Lys 
1               5                   10                  15      
Gly 
    

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

<220>
<221>  DOMAIN
<222>  (1)..(13)
<223>  Clone GA1#4 VH CDR3

<400>  13
Asp Ser Leu Arg Thr Tyr Tyr Tyr Thr Gly Met Asp Val 
1               5                   10              

<210>  14
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(11)
<223>  Clone GA1#4 VL CDR1

<400>  14
Ser Gly Asp Ala Leu Pro Asp Arg Tyr Thr Tyr 
1               5                   10      

<210>  15
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(7)
<223>  Clone GA1#4 VL CDR2

<400>  15
Ser Asp Asn Glu Arg Pro Val 



1               5           

<210>  16
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(8)
<223>  Clone GA1#4 VL CDR3

<400>  16
Gln Ser Ser Asp Asp Thr Tyr Thr 
1               5               

<210>  17
<211>  122
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(122)
<223>  Clone GA1#4 VH

<400>  17
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Thr Ile Ser Tyr Asp Gly Ser Asn Lys Ile 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 Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ser Leu Arg Thr Tyr Tyr Tyr Thr Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
        115                 120         

<210>  18
<211>  109
<212>  PRT
<213>  Artificial Sequence



<220>
<221>  DOMAIN
<222>  (1)..(109)
<223>  Clone GA1#4 VL

<400>  18
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Val Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Ile Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ser Asp Asp Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro 
            100                 105                 

<210>  19
<211>  451
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(451)
<223>  Clone GA1#4 HC

<400>  19
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Thr Ile Ser Tyr Asp Gly Ser Asn Lys Ile 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 Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ser Leu Arg Thr Tyr Tyr Tyr Thr Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 



        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
                165                 170                 175     
Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 
305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 
    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
        435                 440                 445             
Ser Pro Gly 
    450     

<210>  20
<211>  212
<212>  PRT
<213>  Artificial Sequence

<220>



<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1#4 LC

<400>  20
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Val Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Ile Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ser Asp Asp Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     
Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             
Thr Glu Cys Ser 
    210         

<210>  21
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(5)
<223>  Clone GA1#6 VH CDR1

<400>  21
Ser Tyr Ala Met His 
1               5   



<210>  22
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(17)
<223>  Clone GA1#6 VH CDR2

<400>  22
Ser Ile Ser Tyr Asp Gly Ser Asn Val Tyr Tyr Ala Asp Ser Val Lys 
1               5                   10                  15      
Gly 
    

<210>  23
<211>  13
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(13)
<223>  Clone GA1#6 VH CDR3

<400>  23
Asp Val Leu Arg Thr Tyr Tyr Tyr Met Gly Met Asp Val 
1               5                   10              

<210>  24
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(11)
<223>  Clone GA1#6 VL CDR1

<400>  24
Ser Gly Asp Ala Leu Pro Asp Arg Tyr Thr Tyr 
1               5                   10      

<210>  25
<211>  7
<212>  PRT



<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(7)
<223>  Clone GA1#6 VL CDR2

<400>  25
Ser Asp Asn Glu Arg Pro Val 
1               5           

<210>  26
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(8)
<223>  Clone GA1#6 VL CDR3

<400>  26
Gln Ser Ser Asp Asp Thr Tyr Thr 
1               5               

<210>  27
<211>  122
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(122)
<223>  Clone GA1#6 VH

<400>  27
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Val 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 Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 



                85                  90                  95      
Ala Arg Asp Val Leu Arg Thr Tyr Tyr Tyr Met Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
        115                 120         

<210>  28
<211>  109
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(109)
<223>  Clone GA1#6 VL

<400>  28
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Val Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Ile Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ser Asp Asp Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro 
            100                 105                 

<210>  29
<211>  451
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(451)
<223>  Clone GA1#6 HC

<400>  29
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 



        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Val 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 Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Val Leu Arg Thr Tyr Tyr Tyr Met Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
                165                 170                 175     
Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 
305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 
    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 



        435                 440                 445             
Ser Pro Gly 
    450     

<210>  30
<211>  212
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1#6 LC

<400>  30
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Val Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Ile Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ser Asp Asp Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     
Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             
Thr Glu Cys Ser 
    210         

<210>  31
<211>  5
<212>  PRT
<213>  Artificial Sequence



<220>
<221>  DOMAIN
<222>  (1)..(5)
<223>  Clone GA1#7 VH CDR1

<400>  31
Ser Tyr Ala Met His 
1               5   

<210>  32
<211>  39
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(39)
<223>  Clone GA1#7 VH CDR2

<400>  32
Val Ile Ser Tyr Asp Gly Ser Gln Lys Tyr Tyr Ala Asp Ser Val Lys 
1               5                   10                  15      
Gly Ser Tyr Ala Met His Val Ile Ser Tyr Asp Gly Ser Gln Lys Tyr 
            20                  25                  30          
Tyr Ala Asp Ser Val Lys Gly 
        35                  

<210>  33
<211>  13
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(13)
<223>  Clone GA1#7 VH CDR3

<400>  33
Asp Ala Leu Arg Thr Tyr Tyr Tyr Tyr Gly Met Asp Val 
1               5                   10              

<210>  34
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>



<221>  DOMAIN
<222>  (1)..(11)
<223>  Clone GA1#7 VL CDR1

<400>  34
Ser Gly Asp Ala Leu Pro Asp Arg Tyr Thr Tyr 
1               5                   10      

<210>  35
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(7)
<223>  Clone GA1#7 VL CDR2

<400>  35
Ser Asp Asn Glu Arg Pro Ser 
1               5           

<210>  36
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(8)
<223>  Clone GA1#7 VL CDR3

<400>  36
Gln Ser Ser Asp Asp Thr Tyr Thr 
1               5               

<210>  37
<211>  122
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(122)
<223>  Clone GA1#7 VH



<400>  37
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Val Ile Ser Tyr Asp Gly Ser Gln Lys 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 Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Tyr Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
        115                 120         

<210>  38
<211>  109
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(109)
<223>  Clone GA1#7 VL

<400>  38
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Ile Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ser Asp Asp Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro 
            100                 105                 

<210>  39
<211>  451
<212>  PRT
<213>  Artificial Sequence



<220>
<221>  CHAIN
<222>  (1)..(451)
<223>  Clone GA1#7 HC

<400>  39
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Val Ile Ser Tyr Asp Gly Ser Gln Lys 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 Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Tyr Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
                165                 170                 175     
Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 
305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 



            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 
    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
        435                 440                 445             
Ser Pro Gly 
    450     

<210>  40
<211>  212
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1#7 LC

<400>  40
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Ile Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ser Asp Asp Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     



Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             
Thr Glu Cys Ser 
    210         

<210>  41
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(5)
<223>  Clone GA1#8 VH CDR1

<400>  41
Ser Tyr Ala Met His 
1               5   

<210>  42
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(17)
<223>  Clone GA1#8 VH CDR2

<400>  42
Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys 
1               5                   10                  15      
Gly 
    

<210>  43
<211>  13
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(13)
<223>  Clone GA1#8 VH CDR3



<400>  43
Asp Ala Leu Arg Thr Tyr Tyr Tyr Gln Gly Met Asp Val 
1               5                   10              

<210>  44
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(11)
<223>  Clone GA1#8 VL CDR1

<400>  44
Ser Gly Asp Ala Leu Pro Asp Arg Tyr Thr Tyr 
1               5                   10      

<210>  45
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(7)
<223>  Clone GA1#8 VL CDR2

<400>  45
Ser Asp Asn Glu Arg Pro Arg 
1               5           

<210>  46
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(8)
<223>  Clone GA1#8 VL CDR3

<400>  46
Gln Ser Ala Asp Tyr Thr Tyr Thr 
1               5               

<210>  47



<211>  122
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(122)
<223>  Clone GA1#8 VH

<400>  47
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Gln Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
        115                 120         

<210>  48
<211>  109
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(109)
<223>  Clone GA1#8 VL

<400>  48
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Arg Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Ile Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  



Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Tyr Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro 
            100                 105                 

<210>  49
<211>  451
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(451)
<223>  Clone GA1#8 HC

<400>  49
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Gln Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
                165                 170                 175     
Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 



            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 
305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 
    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
        435                 440                 445             
Ser Pro Gly 
    450     

<210>  50
<211>  212
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1#8 LC

<400>  50
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Arg Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Ile Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Tyr Thr Tyr Thr 
                85                  90                  95      



Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     
Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             
Thr Glu Cys Ser 
    210         

<210>  51
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(5)
<223>  Clone GA1#9 VH CDR1

<400>  51
Ser Tyr Ala Met His 
1               5   

<210>  52
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(17)
<223>  Clone GA1#9 VH CDR2

<400>  52
Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys 
1               5                   10                  15      
Gly 
    

<210>  53



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

<220>
<221>  DOMAIN
<222>  (1)..(13)
<223>  Clone GA1#9 VH CDR3

<400>  53
Asp Ala Leu Arg Thr Tyr Tyr Tyr Tyr Gly Met Asp Val 
1               5                   10              

<210>  54
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(11)
<223>  Clone GA1#9 VL CDR1

<400>  54
Ser Gly Asp Ala Leu Pro Asp Arg Tyr Thr Tyr 
1               5                   10      

<210>  55
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(7)
<223>  Clone GA1#9 VL CDR2

<400>  55
Ser Asp Asn Glu Arg Pro Ser 
1               5           

<210>  56
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>



<221>  DOMAIN
<222>  (1)..(8)
<223>  Clone GA1#9 VL CDR3

<400>  56
Gln Ser Ala Asp Pro Thr Tyr Thr 
1               5               

<210>  57
<211>  122
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(122)
<223>  Clone GA1#9 VH

<400>  57
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Tyr Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
        115                 120         

<210>  58
<211>  109
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(109)
<223>  Clone GA1#9 VL

<400>  58



Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Ile Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Pro Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro 
            100                 105                 

<210>  59
<211>  451
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(451)
<223>  Clone GA1#9 HC

<400>  59
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Tyr Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
                165                 170                 175     
Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 



            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 
305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 
    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
        435                 440                 445             
Ser Pro Gly 
    450     

<210>  60
<211>  212
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1#9 LC

<400>  60
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      



Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Ile Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Pro Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     
Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             
Thr Glu Cys Ser 
    210         

<210>  61
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(5)
<223>  Clone GA1#12 VH CDR1

<400>  61
Ser Tyr Ala Met His 
1               5   

<210>  62
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(17)



<223>  Clone GA1#12 VH CDR2

<400>  62
Ser Ile Ser Tyr Asp Gly Ser Asn Lys Ala Tyr Ala Asp Ser Val Lys 
1               5                   10                  15      
Gly 
    

<210>  63
<211>  13
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(13)
<223>  Clone GA1#12 VH CDR3

<400>  63
Asp Val Leu Arg Thr Tyr Tyr Tyr Ala Gly Met Asp Val 
1               5                   10              

<210>  64
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(11)
<223>  Clone GA1#12 VL CDR1

<400>  64
Ser Gly Asp Ala Leu Pro Asp Arg Tyr Thr Tyr 
1               5                   10      

<210>  65
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(7)
<223>  Clone GA1#12 VL CDR2



<400>  65
Leu Asp Asn Glu Arg Pro Lys 
1               5           

<210>  66
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(8)
<223>  Clone GA1#12 VL CDR3

<400>  66
Gln Ser Ala Asp Asp Thr Tyr Thr 
1               5               

<210>  67
<211>  122
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(122)
<223>  Clone GA1#12 VH

<400>  67
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Ala 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 Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Val Leu Arg Thr Tyr Tyr Tyr Ala Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
        115                 120         

<210>  68
<211>  109



<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(109)
<223>  Clone GA1#12 VL

<400>  68
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Leu Asp Asn Glu Arg Pro Lys Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Ile Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Asp Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro 
            100                 105                 

<210>  69
<211>  451
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(451)
<223>  Clone GA1#12 HC

<400>  69
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Ala 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 Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Val Leu Arg Thr Tyr Tyr Tyr Ala Gly Met Asp Val Trp 



            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
                165                 170                 175     
Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 
305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 
    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
        435                 440                 445             
Ser Pro Gly 
    450     

<210>  70
<211>  212
<212>  PRT
<213>  Artificial Sequence



<220>
<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1#12 LC

<400>  70
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Leu Asp Asn Glu Arg Pro Lys Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Ile Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Asp Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     
Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             
Thr Glu Cys Ser 
    210         

<210>  71
<211>  452
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(452)
<223>  Clone GA1#7K HC

<400>  71
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Val Ile Ser Tyr Asp Gly Ser Gln Lys 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 Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Tyr Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
                165                 170                 175     
Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 
305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 
    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 



                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
        435                 440                 445             
Ser Pro Gly Lys 
    450         

<210>  72
<211>  212
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1#7K LC

<400>  72
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Ile Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ser Asp Asp Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     
Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             
Thr Glu Cys Ser 
    210         

<210>  73



<211>  452
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(452)
<223>  Clone GA1#7K (LC_FS/IT) HC

<400>  73
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Val Ile Ser Tyr Asp Gly Ser Gln Lys 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 Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Tyr Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
                165                 170                 175     
Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 



305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 
    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
        435                 440                 445             
Ser Pro Gly Lys 
    450         

<210>  74
<211>  212
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1#7K (LC_FS/IT) LC

<400>  74
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Thr Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ser Asp Asp Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 



Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     
Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             
Thr Glu Cys Ser 
    210         

<210>  75
<211>  451
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(451)
<223>  Clone GA1#7 (LC_FS/IT) HC

<400>  75
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Val Ile Ser Tyr Asp Gly Ser Gln Lys 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 Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Tyr Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
                165                 170                 175     
Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 



    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 
305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 
    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
        435                 440                 445             
Ser Pro Gly 
    450     

<210>  76
<211>  212
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1#7 (LC_FS/IT) LC

<400>  76
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              



Tyr Ser Asp Asn Glu Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Thr Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ser Asp Asp Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     
Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             
Thr Glu Cys Ser 
    210         

<210>  77
<211>  452
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(452)
<223>  Clone GA1#8K HC

<400>  77
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Gln Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 



        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
                165                 170                 175     
Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 
305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 
    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
        435                 440                 445             
Ser Pro Gly Lys 
    450         

<210>  78
<211>  212
<212>  PRT
<213>  Artificial Sequence

<220>



<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1#8K LC

<400>  78
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Arg Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Ile Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Tyr Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     
Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             
Thr Glu Cys Ser 
    210         

<210>  79
<211>  452
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(452)
<223>  Clone GA1#8K (LC_FS/IT) HC

<400>  79
Gln Val Gln Leu Val Gln 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 Ser Tyr 



            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Gln Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
                165                 170                 175     
Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 
305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 
    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 



            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
        435                 440                 445             
Ser Pro Gly Lys 
    450         

<210>  80
<211>  212
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1#8K (LC_FS/IT) LC

<400>  80
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Arg Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Thr Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Tyr Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     
Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             
Thr Glu Cys Ser 
    210         

<210>  81
<211>  451
<212>  PRT



<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(451)
<223>  Clone GA1#8 (LC_FS/IT) HC

<400>  81
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Gln Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
                165                 170                 175     
Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 
305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 



                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 
    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
        435                 440                 445             
Ser Pro Gly 
    450     

<210>  82
<211>  212
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1#8 (LC_FS/IT) LC

<400>  82
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Arg Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Thr Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Tyr Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 



Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     
Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             
Thr Glu Cys Ser 
    210         

<210>  83
<211>  109
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(109)
<223>  Clone GA1#7 (LC_FS/IT) VL

<400>  83
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Thr Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ser Asp Asp Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro 
            100                 105                 

<210>  84
<211>  109
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(109)
<223>  Clone GA1#8 (LC_FS/IT) VL

<400>  84
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly 
1               5                   10                  15      



Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Arg Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Thr Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Tyr Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro 
            100                 105                 

<210>  85
<211>  122
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(122)
<223>  Clone GA1#8_14 VH

<400>  85
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Gln Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
        115                 120         

<210>  86
<211>  109
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(109)



<223>  Clone GA1#8_14 VL

<400>  86
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Arg Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Thr Ala Thr Leu Thr Ile Thr Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Tyr Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro 
            100                 105                 

<210>  87
<211>  452
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(452)
<223>  Clone GA1#8_14 HC

<400>  87
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Gln Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 



145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
                165                 170                 175     
Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 
305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 
    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
        435                 440                 445             
Ser Pro Gly Lys 
    450         

<210>  88
<211>  212
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1#8_14 LC



<400>  88
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Arg Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Thr Ala Thr Leu Thr Ile Thr Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Tyr Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     
Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             
Thr Glu Cys Ser 
    210         

<210>  89
<211>  122
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(122)
<223>  Clone GA1#8_17 VH

<400>  89
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 



    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Gln Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
        115                 120         

<210>  90
<211>  109
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(109)
<223>  Clone GA1#8_17 VL

<400>  90
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Arg Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Thr Ala Thr Leu Thr Ile Thr Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Tyr Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro 
            100                 105                 

<210>  91
<211>  452
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(452)
<223>  Clone GA1#8_17 HC

<400>  91
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Gln Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
                165                 170                 175     
Ala Val Lys Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 
305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 
    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 



                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
        435                 440                 445             
Ser Pro Gly Lys 
    450         

<210>  92
<211>  212
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1#8_17 LC

<400>  92
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Arg Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Thr Ala Thr Leu Thr Ile Thr Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Tyr Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     
Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             
Thr Glu Cys Ser 
    210         

<210>  93



<211>  122
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(122)
<223>  Clone GA1#8_18 VH

<400>  93
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Gln Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
        115                 120         

<210>  94
<211>  109
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(109)
<223>  Clone GA1#8_18 VL

<400>  94
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Arg Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Thr Ala Thr Leu Thr Ile Thr Gly Val Gln Ala 
65                  70                  75                  80  



Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Tyr Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro 
            100                 105                 

<210>  95
<211>  452
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(452)
<223>  Clone GA1#8_18 HC

<400>  95
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Gln Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
                165                 170                 175     
Ala Val Asp Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 



            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 
305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 
    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
        435                 440                 445             
Ser Pro Gly Lys 
    450         

<210>  96
<211>  212
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1#8_18 LC

<400>  96
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Arg Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Thr Ala Thr Leu Thr Ile Thr Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Tyr Thr Tyr Thr 
                85                  90                  95      



Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     
Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             
Thr Glu Cys Ser 
    210         

<210>  97
<211>  122
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(122)
<223>  Clone GA1#8_20 VH

<400>  97
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Gln Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
        115                 120         

<210>  98
<211>  109
<212>  PRT
<213>  Artificial Sequence



<220>
<221>  DOMAIN
<222>  (1)..(109)
<223>  Clone GA1#8_20 VL

<400>  98
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Arg Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Thr Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Tyr Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro 
            100                 105                 

<210>  99
<211>  452
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(452)
<223>  Clone GA1#8_20 HC

<400>  99
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Gln Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 



        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 
                165                 170                 175     
Ala Val Lys Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 
305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 
    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
        435                 440                 445             
Ser Pro Gly Lys 
    450         

<210>  100
<211>  212
<212>  PRT
<213>  Artificial Sequence

<220>



<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1#8_20 LC

<400>  100
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Phe Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Arg Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Thr Ala Thr Leu Thr Ile Asn Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Tyr Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     
Lys Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             
Thr Glu Cys Ser 
    210         

<210>  101
<211>  122
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(122)
<223>  Clone GA1#8_21 VH

<400>  101
Gln Val Gln Leu Val Gln 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 Ser Tyr 



            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Gln Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
        115                 120         

<210>  102
<211>  109
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(109)
<223>  Clone GA1#8_21 VL

<400>  102
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Arg Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Thr Ala Thr Leu Thr Ile Thr Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Tyr Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro 
            100                 105                 

<210>  103
<211>  452
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(452)
<223>  Clone GA1#8_21 HC



<400>  103
Gln Val Gln Leu Val Gln 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 Ser Tyr 
            20                  25                  30          
Ala Met His Gln Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65                  70                  75                  80  
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Arg Asp Ala Leu Arg Thr Tyr Tyr Tyr Gln Gly Met Asp Val Trp 
            100                 105                 110         
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
        115                 120                 125             
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
    130                 135                 140                 
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
145                 150                 155                 160 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Lys 
                165                 170                 175     
Ala Val Lys Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
            180                 185                 190         
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
        195                 200                 205             
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 
    210                 215                 220                 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225                 230                 235                 240 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
                245                 250                 255     
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
            260                 265                 270         
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
        275                 280                 285             
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr 
    290                 295                 300                 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn 
305                 310                 315                 320 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
                325                 330                 335     
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
            340                 345                 350         
Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
        355                 360                 365             
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val 



    370                 375                 380                 
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385                 390                 395                 400 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
                405                 410                 415     
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
            420                 425                 430         
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
        435                 440                 445             
Ser Pro Gly Lys 
    450         

<210>  104
<211>  212
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(212)
<223>  Clone GA1#8_21 LC

<400>  104
Leu Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly 
1               5                   10                  15      
Gln Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Asp Arg Tyr 
            20                  25                  30          
Thr Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile 
        35                  40                  45              
Tyr Ser Asp Asn Glu Arg Pro Arg Gly Ile Pro Glu Arg Phe Ser Gly 
    50                  55                  60                  
Ser Ser Ser Gly Thr Thr Ala Thr Leu Thr Ile Thr Gly Val Gln Ala 
65                  70                  75                  80  
Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Tyr Thr Tyr Thr 
                85                  90                  95      
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala 
            100                 105                 110         
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn 
        115                 120                 125             
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val 
    130                 135                 140                 
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu 
145                 150                 155                 160 
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser 
                165                 170                 175     
Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr Ser 
            180                 185                 190         
Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro 
        195                 200                 205             



Thr Glu Cys Ser 
    210         

<210>  105
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(5)
<223>  Clone hGA17 VH CDR1

<400>  105
Asp Thr Tyr Phe His 
1               5   

<210>  106
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(17)
<223>  Clone hGA17 VH CDR2

<400>  106
Arg Ile Asp Pro Thr Asn Gly Asn Gly Arg Tyr Ala Gln Lys Phe Gln 
1               5                   10                  15      
Gly 
    

<210>  107
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(11)
<223>  Clone hGA17 VH CDR3

<400>  107
Ser Thr Gly Thr Gly Tyr Phe Ala Leu Val Tyr 
1               5                   10      



<210>  108
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(11)
<223>  Clone hGA17 VL CDR1

<400>  108
Lys Ala Ser Gln Asn Val Gly Ser Ala Val Ala 
1               5                   10      

<210>  109
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(7)
<223>  Clone hGA17 VL CDR2

<400>  109
Trp Ser Ser Thr Arg His Thr 
1               5           

<210>  110
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(10)
<223>  Clone hGA17 VL CDR3

<400>  110
Gln Gln Tyr Ser Asn Tyr Pro Leu Thr Phe 
1               5                   10  

<210>  111
<211>  120
<212>  PRT
<213>  Artificial Sequence



<220>
<221>  DOMAIN
<222>  (1)..(120)
<223>  Clone hGA17 VH

<400>  111
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 Phe Asn Ile Lys Asp Thr 
            20                  25                  30          
Tyr Phe His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              
Gly Arg Ile Asp Pro Thr Asn Gly Asn Gly Arg Tyr Ala Gln Lys Phe 
    50                  55                  60                  
Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr 
65                  70                  75                  80  
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Thr Ser Thr Gly Thr Gly Tyr Phe Ala Leu Val Tyr Trp Gly Gln 
            100                 105                 110         
Gly Thr Thr Val Thr Val Ser Ser 
        115                 120 

<210>  112
<211>  110
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(110)
<223>  Clone hGA17 VL

<400>  112
Asp Ile Gln Leu Thr Gln Ser Pro Ser Phe Leu Ser Ala Ser Val Gly 
1               5                   10                  15      
Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn Val Gly Ser Ala 
            20                  25                  30          
Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              
Tyr Trp Ser Ser Thr Arg His Thr Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  
Ser Gly Ser Gly Thr Glu 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 Ser Asn Tyr Pro Leu 
                85                  90                  95      
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg Thr Val 
            100                 105                 110 



<210>  113
<211>  450
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(450)
<223>  Clone hGA17 HC

<400>  113
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 Phe Asn Ile Lys Asp Thr 
            20                  25                  30          
Tyr Phe His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              
Gly Arg Ile Asp Pro Thr Asn Gly Asn Gly Arg Tyr Ala Gln Lys Phe 
    50                  55                  60                  
Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr 
65                  70                  75                  80  
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
Ala Thr Ser Thr Gly Thr Gly Tyr Phe Ala Leu Val Tyr Trp Gly Gln 
            100                 105                 110         
Gly Thr Thr 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 Leu Leu 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 Pro 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 Glu Glu Met 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 Lys 
    450 

<210>  114
<211>  214
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  CHAIN
<222>  (1)..(214)
<223>  Clone hGA17 LC

<400>  114
Asp Ile Gln Leu Thr Gln Ser Pro Ser Phe Leu Ser Ala Ser Val Gly 
1               5                   10                  15      
Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn Val Gly Ser Ala 
            20                  25                  30          
Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              
Tyr Trp Ser Ser Thr Arg His Thr Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  
Ser Gly Ser Gly Thr Glu 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 Ser Asn Tyr Pro Leu 
                85                  90                  95      
Thr Phe Gly Gly 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>  115
<211>  662
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  PEPTIDE
<222>  (1)..(662)
<223>  GARP polypeptide

<400>  115
Met Arg Pro Gln Ile Leu Leu Leu Leu Ala Leu Leu Thr Leu Gly Leu 
1               5                   10                  15      
Ala Ala Gln His Gln Asp Lys Val Pro Cys Lys Met Val Asp Lys Lys 
            20                  25                  30          
Val Ser Cys Gln Val Leu Gly Leu Leu Gln Val Pro Ser Val Leu Pro 
        35                  40                  45              
Pro Asp Thr Glu Thr Leu Asp Leu Ser Gly Asn Gln Leu Arg Ser Ile 
    50                  55                  60                  
Leu Ala Ser Pro Leu Gly Phe Tyr Thr Ala Leu Arg His Leu Asp Leu 
65                  70                  75                  80  
Ser Thr Asn Glu Ile Ser Phe Leu Gln Pro Gly Ala Phe Gln Ala Leu 
                85                  90                  95      
Thr His Leu Glu His Leu Ser Leu Ala His Asn Arg Leu Ala Met Ala 
            100                 105                 110         
Thr Ala Leu Ser Ala Gly Gly Leu Gly Pro Leu Pro Arg Val Thr Ser 
        115                 120                 125             
Leu Asp Leu Ser Gly Asn Ser Leu Tyr Ser Gly Leu Leu Glu Arg Leu 
    130                 135                 140                 
Leu Gly Glu Ala Pro Ser Leu His Thr Leu Ser Leu Ala Glu Asn Ser 
145                 150                 155                 160 
Leu Thr Arg Leu Thr Arg His Thr Phe Arg Asp Met Pro Ala Leu Glu 
                165                 170                 175     
Gln Leu Asp Leu His Ser Asn Val Leu Met Asp Ile Glu Asp Gly Ala 
            180                 185                 190         
Phe Glu Gly Leu Pro Arg Leu Thr His Leu Asn Leu Ser Arg Asn Ser 



        195                 200                 205             
Leu Thr Cys Ile Ser Asp Phe Ser Leu Gln Gln Leu Arg Val Leu Asp 
    210                 215                 220                 
Leu Ser Cys Asn Ser Ile Glu Ala Phe Gln Thr Ala Ser Gln Pro Gln 
225                 230                 235                 240 
Ala Glu Phe Gln Leu Thr Trp Leu Asp Leu Arg Glu Asn Lys Leu Leu 
                245                 250                 255     
His Phe Pro Asp Leu Ala Ala Leu Pro Arg Leu Ile Tyr Leu Asn Leu 
            260                 265                 270         
Ser Asn Asn Leu Ile Arg Leu Pro Thr Gly Pro Pro Gln Asp Ser Lys 
        275                 280                 285             
Gly Ile His Ala Pro Ser Glu Gly Trp Ser Ala Leu Pro Leu Ser Ala 
    290                 295                 300                 
Pro Ser Gly Asn Ala Ser Gly Arg Pro Leu Ser Gln Leu Leu Asn Leu 
305                 310                 315                 320 
Asp Leu Ser Tyr Asn Glu Ile Glu Leu Ile Pro Asp Ser Phe Leu Glu 
                325                 330                 335     
His Leu Thr Ser Leu Cys Phe Leu Asn Leu Ser Arg Asn Cys Leu Arg 
            340                 345                 350         
Thr Phe Glu Ala Arg Arg Leu Gly Ser Leu Pro Cys Leu Met Leu Leu 
        355                 360                 365             
Asp Leu Ser His Asn Ala Leu Glu Thr Leu Glu Leu Gly Ala Arg Ala 
    370                 375                 380                 
Leu Gly Ser Leu Arg Thr Leu Leu Leu Gln Gly Asn Ala Leu Arg Asp 
385                 390                 395                 400 
Leu Pro Pro Tyr Thr Phe Ala Asn Leu Ala Ser Leu Gln Arg Leu Asn 
                405                 410                 415     
Leu Gln Gly Asn Arg Val Ser Pro Cys Gly Gly Pro Asp Glu Pro Gly 
            420                 425                 430         
Pro Ser Gly Cys Val Ala Phe Ser Gly Ile Thr Ser Leu Arg Ser Leu 
        435                 440                 445             
Ser Leu Val Asp Asn Glu Ile Glu Leu Leu Arg Ala Gly Ala Phe Leu 
    450                 455                 460                 
His Thr Pro Leu Thr Glu Leu Asp Leu Ser Ser Asn Pro Gly Leu Glu 
465                 470                 475                 480 
Val Ala Thr Gly Ala Leu Gly Gly Leu Glu Ala Ser Leu Glu Val Leu 
                485                 490                 495     
Ala Leu Gln Gly Asn Gly Leu Met Val Leu Gln Val Asp Leu Pro Cys 
            500                 505                 510         
Phe Ile Cys Leu Lys Arg Leu Asn Leu Ala Glu Asn Arg Leu Ser His 
        515                 520                 525             
Leu Pro Ala Trp Thr Gln Ala Val Ser Leu Glu Val Leu Asp Leu Arg 
    530                 535                 540                 
Asn Asn Ser Phe Ser Leu Leu Pro Gly Ser Ala Met Gly Gly Leu Glu 
545                 550                 555                 560 
Thr Ser Leu Arg Arg Leu Tyr Leu Gln Gly Asn Pro Leu Ser Cys Cys 
                565                 570                 575     
Gly Asn Gly Trp Leu Ala Ala Gln Leu His Gln Gly Arg Val Asp Val 
            580                 585                 590         
Asp Ala Thr Gln Asp Leu Ile Cys Arg Phe Ser Ser Gln Glu Glu Val 



        595                 600                 605             
Ser Leu Ser His Val Arg Pro Glu Asp Cys Glu Lys Gly Gly Leu Lys 
    610                 615                 620                 
Asn Ile Asn Leu Ile Ile Ile Leu Thr Phe Ile Leu Val Ser Ala Ile 
625                 630                 635                 640 
Leu Leu Thr Thr Leu Ala Ala Cys Cys Cys Val Arg Arg Gln Lys Phe 
                645                 650                 655     
Asn Gln Gln Tyr Lys Ala 
            660         

<210>  116
<211>  608
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(608)
<223>  GARP polypeptide extracellular domain (ECD)

<400>  116
His Gln Asp Lys Val Pro Cys Lys Met Val Asp Lys Lys Val Ser Cys 
1               5                   10                  15      
Gln Val Leu Gly Leu Leu Gln Val Pro Ser Val Leu Pro Pro Asp Thr 
            20                  25                  30          
Glu Thr Leu Asp Leu Ser Gly Asn Gln Leu Arg Ser Ile Leu Ala Ser 
        35                  40                  45              
Pro Leu Gly Phe Tyr Thr Ala Leu Arg His Leu Asp Leu Ser Thr Asn 
    50                  55                  60                  
Glu Ile Ser Phe Leu Gln Pro Gly Ala Phe Gln Ala Leu Thr His Leu 
65                  70                  75                  80  
Glu His Leu Ser Leu Ala His Asn Arg Leu Ala Met Ala Thr Ala Leu 
                85                  90                  95      
Ser Ala Gly Gly Leu Gly Pro Leu Pro Arg Val Thr Ser Leu Asp Leu 
            100                 105                 110         
Ser Gly Asn Ser Leu Tyr Ser Gly Leu Leu Glu Arg Leu Leu Gly Glu 
        115                 120                 125             
Ala Pro Ser Leu His Thr Leu Ser Leu Ala Glu Asn Ser Leu Thr Arg 
    130                 135                 140                 
Leu Thr Arg His Thr Phe Arg Asp Met Pro Ala Leu Glu Gln Leu Asp 
145                 150                 155                 160 
Leu His Ser Asn Val Leu Met Asp Ile Glu Asp Gly Ala Phe Glu Gly 
                165                 170                 175     
Leu Pro Arg Leu Thr His Leu Asn Leu Ser Arg Asn Ser Leu Thr Cys 
            180                 185                 190         
Ile Ser Asp Phe Ser Leu Gln Gln Leu Arg Val Leu Asp Leu Ser Cys 
        195                 200                 205             
Asn Ser Ile Glu Ala Phe Gln Thr Ala Ser Gln Pro Gln Ala Glu Phe 
    210                 215                 220                 



Gln Leu Thr Trp Leu Asp Leu Arg Glu Asn Lys Leu Leu His Phe Pro 
225                 230                 235                 240 
Asp Leu Ala Ala Leu Pro Arg Leu Ile Tyr Leu Asn Leu Ser Asn Asn 
                245                 250                 255     
Leu Ile Arg Leu Pro Thr Gly Pro Pro Gln Asp Ser Lys Gly Ile His 
            260                 265                 270         
Ala Pro Ser Glu Gly Trp Ser Ala Leu Pro Leu Ser Ala Pro Ser Gly 
        275                 280                 285             
Asn Ala Ser Gly Arg Pro Leu Ser Gln Leu Leu Asn Leu Asp Leu Ser 
    290                 295                 300                 
Tyr Asn Glu Ile Glu Leu Ile Pro Asp Ser Phe Leu Glu His Leu Thr 
305                 310                 315                 320 
Ser Leu Cys Phe Leu Asn Leu Ser Arg Asn Cys Leu Arg Thr Phe Glu 
                325                 330                 335     
Ala Arg Arg Leu Gly Ser Leu Pro Cys Leu Met Leu Leu Asp Leu Ser 
            340                 345                 350         
His Asn Ala Leu Glu Thr Leu Glu Leu Gly Ala Arg Ala Leu Gly Ser 
        355                 360                 365             
Leu Arg Thr Leu Leu Leu Gln Gly Asn Ala Leu Arg Asp Leu Pro Pro 
    370                 375                 380                 
Tyr Thr Phe Ala Asn Leu Ala Ser Leu Gln Arg Leu Asn Leu Gln Gly 
385                 390                 395                 400 
Asn Arg Val Ser Pro Cys Gly Gly Pro Asp Glu Pro Gly Pro Ser Gly 
                405                 410                 415     
Cys Val Ala Phe Ser Gly Ile Thr Ser Leu Arg Ser Leu Ser Leu Val 
            420                 425                 430         
Asp Asn Glu Ile Glu Leu Leu Arg Ala Gly Ala Phe Leu His Thr Pro 
        435                 440                 445             
Leu Thr Glu Leu Asp Leu Ser Ser Asn Pro Gly Leu Glu Val Ala Thr 
    450                 455                 460                 
Gly Ala Leu Gly Gly Leu Glu Ala Ser Leu Glu Val Leu Ala Leu Gln 
465                 470                 475                 480 
Gly Asn Gly Leu Met Val Leu Gln Val Asp Leu Pro Cys Phe Ile Cys 
                485                 490                 495     
Leu Lys Arg Leu Asn Leu Ala Glu Asn Arg Leu Ser His Leu Pro Ala 
            500                 505                 510         
Trp Thr Gln Ala Val Ser Leu Glu Val Leu Asp Leu Arg Asn Asn Ser 
        515                 520                 525             
Phe Ser Leu Leu Pro Gly Ser Ala Met Gly Gly Leu Glu Thr Ser Leu 
    530                 535                 540                 
Arg Arg Leu Tyr Leu Gln Gly Asn Pro Leu Ser Cys Cys Gly Asn Gly 
545                 550                 555                 560 
Trp Leu Ala Ala Gln Leu His Gln Gly Arg Val Asp Val Asp Ala Thr 
                565                 570                 575     
Gln Asp Leu Ile Cys Arg Phe Ser Ser Gln Glu Glu Val Ser Leu Ser 
            580                 585                 590         
His Val Arg Pro Glu Asp Cys Glu Lys Gly Gly Leu Lys Asn Ile Asn 
        595                 600                 605             

<210>  117



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

<220>
<221>  DOMAIN
<222>  (1)..(5)
<223>  117Exemplary linker

<400>  117
Gly Gly Gly Gly Ser 
1               5   

<210>  118
<211>  12
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(12)
<223>  118Exemplary linker

<400>  118
Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly 
1               5                   10          

<210>  119
<211>  15
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(15)
<223>  119Exemplary linker

<400>  119
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 
1               5                   10                  15  

<210>  120
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>



<221>  DOMAIN
<222>  (1)..(5)
<223>  120Exemplary linker

<400>  120
Gly Gly Gly Ser Gly 
1               5   

<210>  121
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(10)
<223>  121Exemplary linker

<400>  121
Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
1               5                   10  

<210>  122
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(8)
<223>  122Exemplary linker

<400>  122
Gly Gly Ser Gly Gly Gly Ser Gly 
1               5               

<210>  123
<211>  12
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(12)
<223>  123Exemplary linker



<400>  123
Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly 
1               5                   10          

<210>  124
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(6)
<223>  124Exemplary linker

<400>  124
Gly Ser Gly Gly Ser Gly 
1               5       

<210>  125
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(9)
<223>  125Exemplary linker

<400>  125
Gly Ser Gly Gly Ser Gly Gly Ser Gly 
1               5                   

<210>  126
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(7)
<223>  126Exemplary linker

<400>  126
Gly Ser Gly Ser Gly Ser Gly 
1               5           

<210>  127



<211>  21
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(21)
<223>  127Exemplary linker

<400>  127
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>  128
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(5)
<223>  128Exemplary linker

<400>  128
Pro Ala Pro Ala Pro 
1               5   

<210>  129
<211>  15
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(15)
<223>  129Exemplary linker

<400>  129
Pro Ala Pro Ala Pro Pro Ala Pro Ala Pro Pro Ala Pro Ala Pro 
1               5                   10                  15  

<210>  130
<211>  7
<212>  PRT
<213>  Artificial Sequence



<220>
<221>  DOMAIN
<222>  (1)..(7)
<223>  130Exemplary linker

<400>  130
Ile Lys Arg Thr Val Ala Ala 
1               5           

<210>  131
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(7)
<223>  131Exemplary linker

<400>  131
Val Ser Ser Ala Ser Thr Lys 
1               5           

<210>  132
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(4)
<223>  132Exemplary linker

<400>  132
Ala Ser Thr Lys 
1               

<210>  133
<211>  12
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(12)
<223>  133Exemplary linker



<400>  133
Ala Ser Thr Lys Ser Gly Gly Ser Gly Gly Ser Gly 
1               5                   10          

<210>  134
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(7)
<223>  134Exemplary linker

<400>  134
Ala Glu Ala Ala Ala Lys Ala 
1               5           

<210>  135
<211>  12
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(12)
<223>  135Exemplary linker

<400>  135
Ala Glu Ala Ala Ala Lys Glu Ala Ala Ala Lys Ala 
1               5                   10          

<210>  136
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(10)
<223>  136Exemplary linker

<400>  136
Gly Arg Pro Gly Ser Gly Arg Pro Gly Ser 
1               5                   10  



<210>  137
<211>  20
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(20)
<223>  137Exemplary linker

<400>  137
Gly Arg Pro Gly Ser Gly Arg Pro Gly Ser Gly Arg Pro Gly Ser Gly 
1               5                   10                  15      
Arg Pro Gly Ser 
            20  

<210>  138
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(10)
<223>  138Exemplary linker

<400>  138
Gly Arg Gly Gly Ser Gly Arg Gly Gly Ser 
1               5                   10  

<210>  139
<211>  20
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(20)
<223>  139Exemplary linker

<400>  139
Gly Arg Gly Gly Ser Gly Arg Gly Gly Ser Gly Arg Gly Gly Ser Gly 
1               5                   10                  15      
Arg Gly Gly Ser 
            20  



<210>  140
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(10)
<223>  140Exemplary linker

<400>  140
Gly Lys Pro Gly Ser Gly Lys Pro Gly Ser 
1               5                   10  

<210>  141
<211>  20
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(20)
<223>  141Exemplary linker

<400>  141
Gly Lys Pro Gly Ser Gly Lys Pro Gly Ser Gly Lys Pro Gly Ser Gly 
1               5                   10                  15      
Lys Pro Gly Ser 
            20  

<210>  142
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(10)
<223>  142Exemplary linker

<400>  142
Gly Glu Pro Gly Ser Gly Glu Pro Gly Ser 
1               5                   10  

<210>  143
<211>  20
<212>  PRT



<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(20)
<223>  143Exemplary linker

<400>  143
Gly Glu Gly Gly Ser Gly Glu Gly Gly Ser Gly Glu Gly Gly Ser Gly 
1               5                   10                  15      
Glu Gly Gly Ser 
            20  

<210>  144
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(10)
<223>  144Exemplary linker

<400>  144
Gly Asp Pro Gly Ser Gly Asp Pro Gly Ser 
1               5                   10  

<210>  145
<211>  20
<212>  PRT
<213>  Artificial Sequence

<220>
<221>  DOMAIN
<222>  (1)..(20)
<223>  145Exemplary linker

<400>  145
Gly Asp Pro Gly Ser Gly Asp Pro Gly Ser Gly Asp Pro Gly Ser Gly 
1               5                   10                  15      
Asp Pro Gly Ser 
            20  
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