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CDRs

1 2 3

Vu

VSSNSAAWN YRSKWYN [E#EFS | ARQGYSYYGYSD
[Ac5IES 89] 90] VIimsES]

SSNIGHND [&%1%5 | FDD [EAES93 AAWDGSLNAFV
92] [EHES 4]

=% Vg

QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWLGRT
YYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCARQGYSY
YGYSDVWGQGTLVTVSS [ A EE 1]

DNA

Caggtacagctgcageagicaggtceaggactggtgaageectcgeagaccctcteacteacetgtgecatcteeggggac
agtgtctctagcaacagtactgcttggaactggatcaggcagtccccategagaggcecttgagtegctgggaaggacatact
acaggtccaagtggtataatgattatgcagtatctgtgaaaagtcgaataaccatcaacccagacacatccaagaaccagtict
ccctgeagetgaactetgtgacteccgaggacacggetgtatattactgtgegegecagggttactcttactacggttactetga
tetitgggeatcaaggtacictegteaccetetectca [ Bt 7 53]

e VL

QSVLTQPPSVSVAPRQRVTISCSGSSSNIGHNDVSWYQHLPGKAPRLLIYFDDLL
PSGVSDRFSASKSGTSASLAISGLOQSEDEADY YCAAWDGSLNAFVFGTGTEVT
VLG [EeHFE S 2]

DNA

Cagtcigtgetgactcagecacecticggigictgtageececaggeagagggicaccatetegigitctggaageageticcaa
catcggacataatgatgtaagctggtaccageatctcccagggaaggctcecagactectcatetattttgatgacetgetgeeg
tcaggggtctctgaccgattctctgectecaagtetggeacctcagectecctggecatcagtgggctecagtctgaggatgag

gctgattattactgtgeageatgggatggcagectgaatgectttgicticggaactgggaccaaggtcaccgtectaggt
[ EFS 4

scFv

QSVLTQPPSVSVAPRQRVTISCSGSSSNIGHNDVSWYQHLPGKAPRLLIYFDDLL
PSGVSDRFSASKSGTSASLAISGLQSEDEADYYCAAWDGSLNAFVFGTGTKVT
VLGSRGGGGSGGGGSGGGGSLEMAQVQLQOQSGPGLVKPSQTLSLTCAISGDSV
SSNSAAWNWIRQSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQF
SLQLNSVTPEDTAVYYCARQGYSYYGYSDVWGQGTLVTVSS [ B &S 72]
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& 2

ENESTO7/BENEHTIBCMARYRTFF

1 2 3

VSSNSAAWN YRSKWYN [EH&EE | ARYGFSGSRFYDT
[(BEFHEEIS] 96] [Be 5 &EFS97]

SSNIGNNA FDD [EnEE 99] AAWDDSLNGYV
[ 5&S 98] [#25&5100]

QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWLGRTY
YRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVY YCARYGFSGSR
FYDTWGQGTLVTVSS [ BB S &EF S 5]

Caggtacagctgeageagtcaggtccaggactggtgaageectegeagacectetcactcacctgtgecatctecggggaca
gtgtetetageaacagtgctgcttggaactggatcaggeagtccccatcgagaggectigagtgactgggaaggacatactaca
gotccaagtgatataatgatiatgcagtatctgtgaaaagtegaataaccatcaacccagacacatceaagaaccagitetcoctg
cagetgaactctgtgacteecgaggacacggctgtetattactgtgegcgctacggttictctggtictegtttctacgatactiggg
stcaaggtactetggteaccetetectca [ AR E-S 7]

e VL

QPVLTQPPSVSEAPRQRVTISCSGSSSNIGNNAVNWYQQLPGKAPKLLIYFDDLL
SSGVSDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGY VEGTGTKVTV
LG [R5 ES 6]

DNA

Cagccetgtgetgactcagecacccteggtgtetgaageccceaggeagagggteaccatetectgtictggaageagetccaa
catcggaaataatgctgtaaactggtaccageageteccaggaaaggeteccaaactecteatetatittgatgatetgetgtecte
aggggtotetgacegatictetggetccaagictggeacctcagecteectggecatcagtgggetecagtotgaagatgaggct
gattattactgtgcagcatgggatgacagectgaatgattatgtcticggaactgggaccaaggteaccgtcctaggt

[R5 ES 8]

scFv

QPVLTQPPSVSEAPRQRVTISCSGSSSNIGNNAVNWYQQLPGKAPKLLIYFDDLL
SSGVSDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFGTGTKVTV
LGSRGGGGSGGGGSGGGGSLEMAQVQLQQSGPGLVKPSQTLSLTCAISGDSVSS
NSAAWNWIRQSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSL

QLNSVTPEDTAVYYCARYGFSGSRFYDTWGQGTLVTVSS [ B HI& £ 73]
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ENESNO7I/BEANEHTEBCMARYRTFF

CDRs

1 2 3

GGTFSSYA IIPILGIA [BAI%EE | ARSGYSKSIVSYMDY
[EHFS101] 102] [(EnFS103]

Vi

SSNIGSNV RNN [BRES105] | AAWDDSLSGYV
[EHFS104] [EFEFS 106]

=% Vg

EVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGRIIPI
LGIANYAQKFQGRVTMTEDTSTDTAYMELSSLRSEDTAVYYCARSGYSKSIVSY
MDYWGQGTLVTVSS [B A HFS9]

DNA

Gaggtccagelggtgcagictggagetgaggtpaagaagectgggtcetioggtgaaggtctcelgeaaggeticiggageca
ccticageagetatgetatcagetgggtocgacaggeccetggacaaggectigaglggatggoaaggateatecctatecttg
gtatagcaaactacgcacagaagiiccagggcagagicaccatlgaccgaggacacatctacagacacagectacatggaget
gagcagcectgagatctgaggacacggecgigtattactgtgegegetctggttactctaaatctategtttettacatggattactg
ggolcaagglacictggtoacegtetectca  [BeRIFE S 11]

=2 VL

LPVLTQPPSTSGTPGQRVTVSCSGSSSNIGSNVVFWYQQLPGTAPKLVIYRNNQR
PSGVPDRFSVSKSGTSASLAISGLRSEDEADYYCAAWDDSLSGYVFGTGTKVTV
LG [ENEFS10]

DNA

Ctgectgtactgactcagecccectecacgtotgggaccecegggcagagggtcacegtctctigitctggaageagctecaa

catcggaagtaatgtigtatictggtaccageagetcccaggeacggeccccaaactigteatctataggaataatcaacggeect

cagggetecctgaccgattctetgictecaagtetggeacctcagecteectggecateagiggactecggicegaggacgag

gctgattattatigtgcagettgggatgacagectgagiggttatgtcticggaactgggaccaaggtcaccgtectaggt
[ECH &S 12]

scFv

LPVLTQPPSTSGTPGQRVTVSCSGSSSNIGSNVVEWYQQLPGTAPKLVIYRNNQR
PSGVPDRFSVSKSGTSASLAISGLRSEDEADYYCAAWDDSLSGYVFGTGTKVTV
LGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGSSVKVSCKASGGTFS
SYAISWVRQAPGQGLEWMGRIIPILGIANY AQKFQGRVIMTEDTSTDTAYMELS
SLRSEDTAVYYCARSGYSKSIVSYMDYWGQGTLVTIVSS [ EBAIEST4]
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0oooooao
4
hHig EAESTIO7I/BENEHETEBCMARURIFE
CDRs 1 2 3
Va GYTFTSYY INPSGGST [RRRES ARSQWGGVLDY
[RHES107] 108] [RHEE109]
Vi SSNIGARYD GNN [BENES QSYDSSLSASV
[BE5ES110] 111] [BeHES112]
st¢ Vi EVQLVQSGAEVKKPGASVKVSCKASGYTFTSYYMHWVRQAPGQGLEWMGIIN

PSGGSTSYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTAVYYCARSQWGGVL
DYWGQGTLVTVSS [fAES13]

DNA

Gaggtccagetggtacagictgggectigageteaagaagectgggaccicagigaaggtticeigcaaggeatctggataca
ccticaccagetactatatgeactgggtecgacaggecectggacaagggcttgagtggatgggaataatcaaccctagtggte

gtagcacaagctacgcacagaagttccagggcagagicaccatgaccagggacacgtccacgagceacagtctacatggaget
gagcagectgagatctgaggacacggecgtgtattactgtgcgegctetcagtggggtogtattctggattactggogtcaagg
tactetggigaccgtetectca  [AEREFES15]

=% VL

QSVVTQPPSVSGAPGQRVTISCSGSSSNIGARYDVQWYQQLPGTAPKLLIFGNNN
RPSGVPDRFSGSKSGTSASLAITGLQAEDEADY YCQSYDSSLSASVFGGGTKLTV
LG [EHES14]

DNA

Cagtetgtegtoacgeagecgcectcagtgteteggeccecagggcagagegtcaccatcicctgcagigggageageteea

acatcgggecacgitatgateticagtegtaccageageticeaggaacagcccccaaactectcatetitggtaacaacaatcg

geoctcagggetecctgaccogattctetggetecaagtetggeacgtcagectecctggecateactgggctecaggetgagga

tgaggctgattattactgecagtectatgacageagectgagtgcttcggtaticggcggagggaccaagetgaccgtectaggt
[Ee 5 &S 16]

scFv

QSVVTQPPSVSGAPGQRVTISCSGSSSNIGARYDVOWYQQLPGTAPKLLIFGNNN
RPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSASVFGGGTKLTV

O

LGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVSCKASGYTF
TSYYMHWVRQAPGQGLEWMGIINPSGGSTSY AQKFQGRVTMTRDTSTSTVYM
ELSSLRSEDTAVYYCARSQWGGVLDYWGQGTLVTVSS [EEHIEE75]
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&S5
HE | ERNESNO7BRENEETEBCMARIRIFF

CDRs 1 2 3

VH GGTFSSYA HPILGIA [B®%ES114] | ARTGYESWGSYEVI
[BEFIFES113] DR [EERAES11S]

Vi SSNIGSNT [#&#&5 | SNN [EEnEFEZF117] | AAWDDSLNGVV
116] [(EEHES118]

4 Vg | QVOLVESGAEVKKPGSSVKVSCKASGGTFSSY ATSWVRQAPGQGLEWMGRITPT
LGIANY AQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARTGYESWGSYE
VIDRWGQGTLVTVSS [RHEFSL7]

DNA Caggtgcagetggtegagtctggggctgagetoaagaagectgggtecteggtgaaggtcteetgoaaggctictggaggea
ccttcagcagetatgctatcagetgggtgcgacaggeccctggacaagggctigagtggatgggaaggatcatcecctateettg
gtatagcaaactacgcacagaagticcagggeagagteacgattaccgeggacgaatccacgagcacagectacatggaget
gagcagectgagatetgaggacacggeogtatattactgtgegegoactggttacgaatctigggaticttacgaagttatcgate
gitggggtcaaggtacictggtgacegtctectca [ RRRIEF S 19]

w4 Vi | QAVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYRQLPGTAPKLLIYSNNQR
PSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGVVEGGGTKLTV
LG [EHESSE

DNA Caggctgtgctgactcagecacccicagegteigggacceccgggcagagggicaccatcietigitctggaageagetecaa
catcggaagtaatactgtaaactggtaccggeageteccaggaacggoccocaaactectcatetatagtaataatcageggec
ctcaggggtccctgacegatictetggetecaagtctggeacctcagectcectggecatcagtgggetecagictgaggatga
goctgattattactgtgcageatggpatgacagectgaatggtatgatattcggcggagooaccaagetgaccgicctaggt

gbooboan
(B 5 5 20]

scFv QAVLTQPPSASGTPGQRVTISCSGSSSNIGESNTVNWYRQLPGTAPKLLIY SNNQR
PSGVPDRFSGSKSGTSASLAISGLQSEDEADYY CAAWDDSLNGVVFGGGTELTV
LGSRGGGGSGGGGSGGGGSLEMAQVQLVESGAEVKKPGSSVKVSCKASGGTES
SYAISWVROQAPGQGLEWMGRIPILGIANY AQKFQGRVTITADESTSTAYMELSS
LRSEDTAVYYCARTGYESWGSYEVIDRWGQGTLVTVSS [EHIFEETS]
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0oooooao
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hig EANES o7/ BENEETEBCMARIRIFF

CDRs 1 2 3

Vh GGTFSSYA [RAEE IMPILGIA [RANES ARGGYYSHDMWS
119] 120] ED[EBEHEFZ121]

Vi SSNIGSNS [Be R E S SNN (B2 ES 123] ATWDDNLNVHYV
122] [RHES124]

=% Vu

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSY AISWVRQAPGQGLEWMGRIIP
ILGIANY AQKFQGRVTITADKSTSTAYMELSSLRSEDTAVYYCARGGYYSHDM
WSEDWGQGTLVTVSS [BeRES21]

DNA

Caggtgcagetggtgeagiclggggctgaggtgaagaagectgggtectcggtgaaggtetectgeaaggetictggagge
accttcagcagctatgctatcagetgggtacgacaggeccctggacaagggctigagtiggatgggaaggatcatcectatect
tggtatagcaaactacgcacagaagiiccagggcagagicacgattaccgeggacaaatccacgageacagectacatgga
gelgageageetgagatctgaggacacggeegtgtattactgtgegegeggtggtiactactcteatgacatgtggtetgaaga
tigegptcaagptacictggtgaccgictectca [ AR R FES 23]

=2 Vi

LPVLTQPPSASGTPGQRVTISCSGRSSNIGSNSVNWYRQLPGAAPKLLIYSNNQR
PPGVPVRFSGSKSGTSASLAISGLQSEDEATYYCATWDDNLNVHY VFGTGTKY
TVLG [EEHES22]

gooobooo

DNA

Ctgectgtgctgactcagecaccctcagegtctgggaccccegggeagagggtcaccatcicttgtictggacgeagticeaa
catcgggagtaattctgttaactggtatcgacaactcecaggageggeccccaaactecteatetatagtaataatcageggec
cecaggggtecctgtgegatictcltggetecaagictggeaccicagectecctggecatcagtgggctccagicigaagatg
aggccacttattactgtgcaacatgggatgacaatctgaatgticactatgtcttcggaactgggaccaaggtcacegtectagg

t [BeHES24]

scFv

LPVLTQPPSASGTPGQRVTISCSGRSSNIGSNSVNWYRQLPGAAPKLLIYSNNQR
PPGVPVRFSGSKSGTSASLAISGLQSEDEATYYCATWDDNLNVHYVFGTGTKV
TVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGSSVKVSCKASGG
TFSSYAISWVRQAPGQGLEWMGRIIPILGIANYAQKFQGRVTITADKSTSTAYM
ELSSLRSEDTAVYYCARGGYYSHDMWSEDWGQGTLVTVSS [EERES77]
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hilg ENES 107/ BENEHTEBCMARYRTIFF

CDRs 1 2 3

Vu GGSISNSNW IYHSGST [B# &S | ARRDNWKTPTTKID
(ERAES125] 126] GFDI  [m3EE127]

Vi SGYSNYK [&EnEE | VGTGGIVG|[RHE S| GADHGSGSNEFVYV
128] 129] [EERES130]

=2 Vi | QVOQLOESGPOGLVKPSGTLSLTCGVSGGSISNSNWWSWVRQPPGKGLEWIGEIYH
SGSTKYNPSLRSRVTISVDKSKNQFSLKLSSVTAADTAVYYCARRDNWKTPTTK
IDGFDIWGQGTMVTVSS [AEHFS25]

DNA Caggtgcagctgeaggagtegggeccaggactggtgaagecticggggaccetgteccteacctgeggtgtetetggtggct
ccatcagcaatagtaactggtggagttgeatccgecageccoccgggaaggaactggagtasattggggaaatctatcatagt
gggageaccaagtacaaccegiceetcaggagticgagteaccatatcagtagacaagtccaagaaccagtictecctaaaattg
agctetgtgacegecgeggacacggecgtatattactgtgegagacgagataactggaagacceecactaccaaaattgatgg
ttttgatatctggggccaagggacaatggicacogtotettca [ R FIF B 27]

oooooao

=2 Vi | QPVLTQPPSASASLGASVTLTCTLSSGY SNYKVDWYQQRPGKGPRFYMRVGTG
GIVGSKGDGIPDRESVLGSGLNRYLTIKNIQEEDEGDYHCGADHGSGSNFVY VEG
TGTKVIVLG [EeHES26]

DNA Cagectgtgetgactcagecaccttctgeatcagecteectgggagecteggicacactcaccigeaceetgageageggeta
cagtaattataaagtggactggtaccagcagagaccagggaagggcccccggtitgtgatgcgagtggecactggtgsgatie
tgggatccaagggggatggeatecctgategceticteagtettgggctcaggectgaateggtacctgaccatcaagaacatee
aggaagaagatgaggegtoactatcactgtgggocagaccatggeagtgggagcaacttegtgtatgtcticggaactgggace
aaggtcaccgicciaget [ BERIEE 28]

scFv QPVLTQPPSASASLGASVTLTCTLSSGY SNYKVDWYQQRPGKGPRFVYMRVGTG
GIVGSKGDGIPDRFSVLGSGLNRYLTIKNIQEEDEGDYHCGADHGSGSNFVY VFG
TGTRKVTVLGSRGGGGSGGGGSGGGGESLEMAQVQLQESGPGLVKPSGTLSLTCG
VSGGSISNSNWWSWVRQPPGKGLEWIGEITYHSGSTKYNPSLRSRVTISVDKSKN
QFSLKLSSVTAADTAVYYCARRDNWKTPTTKIDGFDIWGQGTMVTVSS
[Ee 5 &S 78]
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oooooao

*8

EANESTIO7I/BENERTIBCMARIRTTF

1 2 3

GYTFTGYY INPNSGGT [E2#ES | ARSQWGSSWDY
[(Rn&ES131] 132] [(RHES 133]

QSISSY [BAEE AAS [RFEE QQSYSTPPT [RAES
134] 135] 136]

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGY YMHWVRQAPGQGLEWMGWI
NPNSGGTNY AQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCARSQWGSS
WDYWGQGTLVTVSS [EAFES29)]

DNA

Caggtceagcetggtacagtictgggectgaggtgaagaagectgggacctecagtgaaggtctectgcaaggcttctggataca
ccttcaccggctactatatgeactggatocoacaggccectggacaaggactteagtooataooataoatcaacectaacagt

ooddg

O

O

ggtggcacaaactatgeacagaagtttcagggcagggicaccatgaccagggacacgtccatcageacagectacatggage

tgagcaggctgagatctgacgacacggcecgigtattactgtgegegetetecagtggesticticttigggattactggegicaagg
factetgglgaccgictecica  [BERE B3]

=2 Vi

DIQLTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIY AASSLQS
GVPSRFSGSGSGTDITLTISSLQPEDFATYYCQQSYSTPPTFGQGTK VEIKR
[ERIEE30]

DNA

Gacatccagttgacccagtctecatccicectgictgeatetgtaggagacagagicaccatcactigeegggeaagicagage
attagcagctatttaaattggtatcageagaaaccagggaaageccctaagetectgatctatgetgcatccagtitgeaaagiag
ggteecatcaaggttcagtggeagtggatctgggacagatttcactctcaccatcageagtctgcaacctgaagatittgeaactt

actactgtcaacagagttacagtacccctccgacgttcggecaagggaccaaggtggagatcaaacgt [ Rd 5l H S
32]

scFv

DIQLTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSLQS
GVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPPTFGQGTKVEIKRSRGG
GGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMH
WVRQAPGQGLEWMGWINPNSGGTNY AQKFQGRVTMTRDTSISTAYMELSRLR
SDDTAVYYCARSQWGSSWDYWGQGTLVTVSS  [HAIEE79]
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LR ENES107I/BENEHTEBCMARYATTF

CDRs 1 2 3

Vi GYTFTGYY INPNSGGT [E3%&S | ARSSYHLYGYDS
[(RHES 137] 138] [EERIES 139]

Vi NDYTNYK VGPGGIVG [B#%S | GADHGTGSNFVYV
[E5ES 140] 141] [RRES142]

w¢ Vg | EVQLVESGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWI

goobooano

NPNSGGTNYAQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCARSSYHLY
GYDSWGQGTLVTVSS [EHES 33)

DNA Gagglgcagelggtggagtocgggoctigagglgaagaagectgggecclcaglgaagglicieelgeaaggoticlggatac
accttcaccggetactatatgcactgggtgcgacaggeccctggacaagggctigagtggatgggatgeatcaaccctaacag
tggteecacaaactatgeacagaagittcagggcaggetcaccatgaccagggacacgtceatcageacagectacatggag
ctgageaggclgagatctgacgacacggeegtatattactgtgcgegetcticttaccatctgtacggttacgatictiggggteaa
getactelggtgaccetctectea [ Ao E B 35]

sz Vi | QPVLTQPPSASASLGASVTLTCTLSNDYTNYKVDWYQQRPGKGPRFVMRVGPG
GIVGSKGDGIPDRFSVLGSGLNRYLTIKNIQEEDESDYHCGADHGTGSNFVY VEG
GGTKLTVLG [EHNEFS34]

DNA Cagectgtgctgactcagecacctictgeatcagectcectgggageocteggicacicicacetgeaccetgageaacgactac
actaattataaagtggactggtaccageagagaccagggaagegcccecggiiigigatgegagiggoccetggtgooatipt
gegatccaaggeggatgecatocctgategeticteagicttggactcaggcctgaategatacctgaccatcaagaacateca
ggaggaggatgagagtgactaccactgtggggcggaccatggeaccgggageaacttcgtgtacgtgticggeggagggac
caagctgaccgtcctaget [ ERHIHFB36]

scFv QPVLTQPPSASASLGASVTLTCTLSNDYTNYKVDWYQQRPGKGPRFVMRVGPG
GIVGSKGDGIPDRFSVLGSGLNRYLTIKNIQEEDESDYHCGADHGTGSNFVYVFEG
GGTKLTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGAEVEKKPGASVKVSC
KASGYTFTGYYMHWVRQAPGQGLEWMGWINPNSGGTNY AQKFQGRVTMTRD
TSISTAYMELSRLRSDDTAVYYCARSSYHLYGYDSWGQGTLVTVSS [RR R &S
80]
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# 10

HlR

ERNESTO7I/BEMEFTOBCMARYRIFF

CDRs

1 2 3

VH

GGTFSSYA IIPIFSTA [RRAEES ARQPWTWYSPYDQ
(B HIES 143] 144] [(B5FS 145]

SGYSNYK VDTGGIVG [ER&ES | GADHGSGSNFYVWY
[EEFEFS 146] 147] [Bc5FES 148]

=% Vi

QVQLVQSGAEVKKPGSSVKVSCKASGGTESSY AISWVRQAPGQGLEWMGGTIPT
FSTANYAQKFQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARQPWTWYSPY
DQWGQGTLVTVSS [EHES37)

DNA

Caggtgcagetggtgcagicigggoctgaggigaagaagectgggtoctcggtgaaggtcicetgeaaggctictggaggea
ccttcageagetatgctatcagetgggtecgacaggeccctggacaagggctigagtogatgggagegatcatecctatcttta
gtacagcaaactacgcacagaagttccagggeagagicaccatgaccacagacacatccacgagceacagectacatggaget
gaggagcetgagatetgacgacacggecgtgtattactgtgegegecagecgtggactiggtacteteegtacgateagtggp
glcaaggtactelgglgaccgicicetca  [AEREFS 39]

T VL

QPVLTQPPSASASLGASVTLTCTLSSGY SNYKVDWYQQRPGKGPRFLMRVDTG
GIVGSKGDGIPDRFSVSGSGLNRYLTIKNIQEEDESDYHCGADHGSGSNFVWVTEG
GGTKLTVLG [EHEFS38]

DNA

Cagcctgtgetgacteageeacctictgeatcagecteectgggagecteggteacactcacctgeaccetgageageggeta
cagtaaftataaagtggactggtatcaacagagaccagggaagggceccccggtttctgatgegagtagacaccggtgggatigt
gegatccaagggggatggcatcoctgategetictcagtetegggcetcaggtctgaatcggtacctgaccatcaagaacatica
ggaagaggatgagagtgactaccactgtggggcagaccatggeagtgggageaacttcgigtggataticggcggagggac
caagctgaccgtectaggt [ B RIFEE 40]

scFv

QPVLTQPPSASASLGASVTLTCTLSSGYSNYKVDWYQQRPGKGPRFLMRVDTG
GIVGSKGDGIPDRFSVSGSGLNRYLTIKNIQEEDESDYHCGADHGSGSNFVWVEG
GGTKLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGSSVKVSC
KASGGTFSSYAISWVRQAPGQGLEWMGGIIPIFSTANY AQKFQGRVTMTTDTST
STAYMELRSLRSDDTAVYYCARQPWTWY SPYDQWGQGTLVTVSS [EFIEE
81]
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hilR

ENESTO7I/BEHNERTIBOMARINTIFF

CDRs

1 2 3

GFTFSTYA [B#%FS | ITPGGDRT [E5#HFS | ARYYGYMIDM
149] 150] [(BEAESLIS]]

'3

QSLLHSNGYNY LGS [RRES MQALQTPLT
[ERES 152] 153] [RHES154]

=4 Vg

EVQLVETGGGLVQPGGSLRLSCAASGFTFSTY AMTWVRQAPGKGLEW VSAITP
GGDRTYYADSVKGRFTISRDNSRNTLY LQMNSLRAEDTAVY YCARYYGYMID
MWGQGTLVTVSS [EREFS41]

DNA

Gaggtgcagetpgtgpapactggagpapocctgptacagectgggggptecctgagactetectgtgctgectetggatica

cctttagcacctatgecatgacctgggtecgecaggetccagggaagggoctggagtggotctcagetattactectggtggte
atcgcacatactacgeagactcegtgaagggocgtttcactateteccagagacaaticcaggaacacgetgtatctgecaaatgaa

cagcctgagagecgaggacacggecgtatattactgtgegegetactacggttacatgatcgatatgtggagtcaaggtactet
ggtgaccgictectea [ BEFIET 43]

=4 VL

DVVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQLLIYL
GSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTPLTFGGGTKV
EIKR [BeSIES 42]

DNA

Gatgttgtgatgactcagtetccactctocctgcecgicaccectggagagecggectecatctectgeaggtctagtcagagee

tcctgeatagtaatggatacaactatttggatigetacctgeagaagecagggceagictecacagetectgatetatttgggtictaa

tcgggectecggggtccctgacaggticagtggeagtggatcaggeacagattitacactgaaaatcageagagtggaggctg

aggatgttggogtttattactgcatgcaagcetctacaaactcetetcactitcggeggagggaccaaggtggaaatcaaacgt
[Be5ES 44]

scFv

DVVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQLLIYL
GSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTPLTFGGGTKV
EIKRSRGGGGSGGGGSGGGGSLEMAEVQLVETGGGLVQPGGSLRLSCAASGETF
STYAMTWVRQAPGKGLEWVSAITPGGDRTYYADSVKGRFTISRDNSRNTLYLQ
MNSLRAEDTAVYYCARYYGYMIDMWGQGTLVTVSS [BHES 82]
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ooooao
& 12
R ERESTO7I/BEMNTHTSIBCMARURIFF
CDRs 1 2 3
Vy GYTFTGYY INPNSGQGT [ma&ES | ARSQWGGTYDY
[(RRES155] 156] [(ERES 157]
Vi SSNIGSNT [B#®%ES | SNN [EuES 159] AAWDDSLNGWYV
158] (RHES160]
5% Vg | QMQLVQSGAEVKKPGASVKVSCKASGYTFTGYYVHWLRQAPGQGLEWMGWI

OoOoooooooooooooDooooooooogdg

NPNSGGTNNAQEFQGRITMTRDTSINTAYMELSRLRSDDTAVYYCARSQWGGT
YDYWGQGTLVTVSS [EHIEE 45]

DNA

Cagatgcagciggtgcagicigggocigaggtgaagaagectgggoccicagigaaggiciceigeaaggetictggataca
ccticaccggctattatgtacactggitgegacaggeccctggacaagggctigagtggatgggttggatcaaccctaacagle

geggcacaaacaatgoacaggagtitcaaggeaggatcaccatgaccagggacacgiccatcaacacagectacatggaget

gagcaggctgagatctgacgacacggeegtgtattactgtgegegetcteagtggegtegtacttacgattactggggtcaagg
taciclgglgacegicieetca  [BERNHFEE47]

wE VL

SYVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQVPGTAPKLLIYSNNQR
PSGVPDRFSGSKSGASASLAISWLQSEDEADYYCAAWDDSLNGWVFGGGTKLT
VLG [ERIES 46]

DNA

Tectatgtgetgacticagecacectcagegtctgggaccecegggeagagggicaccateictigtictggaageagetceaac
atcggaagtaatactgtaaactggtaccagcaggicecaggaacggcccccaaactcctcatctatagtaataatcagcggo ot
cagggglecctgaccgatictetggetecaagictggegecticagecteectggccatcagtiggctecagictgaggatgagg
ctgattattactgtegcagcatgggatgacagectgaatggtigaetottcgecagagecaccaagctgaccgtectaggt

[ B2 5 &S 48]

scFv

SYVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQVPGTAPKLLIYSNNQR
PSGVPDRFSGSKSGASASLAISWLQSEDEADY YCAAWDDSLNGW VFGGGTKLT
VLGSRGGGGSGGGGSGGGGSLEMAQMQLVQSGAEVKKPGASVKVSCKASGY T
FTGYYVHWLRQAPGQGLEWMG WINPNSGGTNNAQEFQGRITMTRDTSINTAY
MELSRLRSDDTAVYYCARSQWGGTYDYWGQGTLVTVSS [EFIEE83]
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CDRs

1 2 3

Vu

GYDFTTYW IYPGDSDT (&% &S | ARMWTFSQDG
[(RAES 161] 162] [BEHBS 163]

Vi

SSNIGSYT [E5&ES | SNN [RAES165] AAWDDSLNGYV
164] [(RREE 166]

=4 Vg

EVQLVQSGAEVKKPGESLKISCKGSGYDFTTYWIGWVROMPGKGLEWMGIIYP
GDSDTRY SPSVRGRVTISADKSINTAYLQWSSLEASDTAMYYCARMWTESQDG
WGQGTLVTVSS [ Bt 51 & 549]

DNA

gaggtgcagctggtgcagtctggageagaggtgaaaaagecgggggagictetgaagateicctgtaagggtictggatatga
ctitaccacctactggategggtggotecgecagatgecegggaagggcctggagtgoatggagateatctatcetggtgacte
tgataccagatacageccegtecgicegaggecggatcaccateteagecgacaagiccatcaacaccgectatttgeagtega
gtagectggagecctccgacaccgecatgtattactgtgegegcatgtggactiicicicaggatgattgooatcaaggtacict
ggtgaccetetoctca [ ECRIE B 51]

=% VL

QAVLTQPPSASGTPGQRVTISCSGSSSNIGSY TVSWYQQLPGTAPKFLIYSNNQRP
SGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGY VEGTGTKVTVL
G [EERNES50]

DNA

Caggctgtgctgactcagecacectcagegtetgggacceecgggoagagggtcaccatctetigttctggaageagetecaa
catcggaagttatactgtaagetggtaccagcaacteccaggaacggecccecaaattecteatctattetaataatcageggeect
cagggegtceeigacegatictetggctecaagictggeaccicagectecctggecatcagtgggetecagicigaggatgagyg
ctgattattactgtgctgcatgggatgacagectgaatggitatgtcticggaactgggaccaaggteaccgtectaggt
[(BeHEE 52]

scFv

QAVLTQPPSASGTPGQRVTISCSGSSSNIGSYTVSWYQQLPGTAPKFLIYSNNQRP
SGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGY VFGTGTKVTVL
GSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGESLKISCKGSGYDFTT
YWIGWVRQMPGKGLEWMGITYPGDSDTRY SPSVRGRVTISADKSINTAYLOQWSS
LEASDTAMYYCARMWTFSQDGWGQGTLVTVSS [R5 EE 84]
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00000
%= 14
HiE BEAESTO7I/BENEETEBCMARIRIFE

CDRs 1 2 3

Vy GYTFIDYY INPNSGGT [BMES | ARSQRDGYMDY
[BEES 167] 168] [BAEE 169]

Vo ISCTGTSSD EDS [R#HFS171] SSNTRSSTLV
[RAEFS 170] [(BERES172]

e VH

EVQLVQSGAEMKKPGASLKLSCKASGYTFIDY Y VY WMRQAPGQGLESMGWIN
PNSGGTNYAQKFQGRVIMTRDTSISTAYMELSRLRSDDTAMYYCARSQRDGY
MDYWGQGTLVTVSS [ERIEE 53]

DNA

Gaagtgcagcetggtgcagtctgggactgagatgaagaagectggggccicactgaageteteetgoaaggctictggatacac
cttcatcgactactatgtatactggatgegacaggeccctggacaagggetigagtccatgggatggatcaaccetaacagtggt
ggcacaaactatgeacagaagiticagggcagggtcaccatgaccagggacacgtccatcageacagectacatggagetga
geaggctgagatctgacgacaccgecatgtattactgtgegegetecccagegtgacggttacatggattactggggicaaggta
ctctggtgaccgtetcetca [ BRI/ B 55]

=% V.

QSALTQPASVSASPGQSIAISCTGTSSDVGWYQQHPGKAPKLMIYEDSKRPSGVS
NRFSGSKSGNTASLTISGLQAEDEADYYCSSNTRSSTLVFGGGTKLTVLG
[BERES 54]

DNA

Caatetgeoctgactcagectgectecgtatetgegtetectggacagtegategecatctectgeactggaaccageagtgac
gitgattggtatcaacagcacccaggeaaageccecaaactcatgatttatgaggacagtaageggecctcaggggtitctaate
getictetggeteccaagtetggeaacacggecteectgaccatctctgggetecaggctgaggacgagectgattattactgcag
ctcaaatacaagaagcagcactitggteaticggcggagegaccaagctgaccgtcctaggt [!EFH%%'%]

scFv

QSALTQPASVSASPGQSIAISCTGTSSDVGWYQQHPGKAPKLMIYEDSKRPSGVS
NRFSGSKSGNTASLTISGLQAEDEADY YCSSNTRSSTLVFGGGTKLTVLGSRGGG
GSGGGGSGGGGSLEMAEVQLVQSGAEMKKPGASLKLSCKASGYTFIDYYVYW

MRQAPGQGLESMGWINPNSGGTNY AQKFQGRVTMTRDTSISTAYMELSRLRSD
DTAMYYCARSORDGYMDYWGQGTLVTVSS [AFE S 85]
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CDRs

1 2 3

VH

GYTFTDYY INPNSGGT [RBREES ARSPYSGVLDK
[(BERES 173] 174] [RHES175]

Vi

SSNIGAGED GNS [33%ES 177] | QSYDSSLSGYV
[(RHES176] [EEHES 178]

=% Vi

QVQLVQSGAEVKKPGASVKVSCKASGYTFTDY YMHWVRQAPGQRLEWMGWIN
PNSGGTNYAQKFQDRITVTRDTSSNTGYMELTRLRSDDTAVYYCARSPYSGVLD
KWGQGTLVTVSS [EERES57]

DNA

Caggtceagctggtacagtctggggetgaggtgaagaagectggeecctcagtgaaggtctectgcaaggettictggatacac
cttcaccgactactatatgcactgggtgegacaggeccctggacaacggetigagiggatgggatggatcaaccetaacagiggt
ggcacaaactatgeacagaagtticaggacaggatcacegigaccagggacacciccagceaacacaggctacatggagetgac

caggctgagatctgacgacacggecgtgtattactgtgcgegetetecgtactctggtgtictgeataaatggestcaaggtacict
getgaccgicicctca [ AR HIE B 59]

=4 Vo

QSVLTOPPSVSGAPGQRVTISCTGSSSNIGAGFDVHWYQQLPGTAPKLLIYGNSNR
PSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSGYVEGTGTKVTVL
G [EHESS58

DNA

Cagtctgtactgacgeageegeccteagtgtetgggeccecagggeagagggteaccatctectgeactgggageagetccaa

catcggggcaggtttigatgtacactggtaccageageticcaggaacageccccaaactectcatetatggtaacageaategge

cctcagggotcectigacegaticictggctecaagictggeaccicagecteceiggecatcactgggetceaggotgaggatga

gectgattattactgccagtectatgacageagectgagtggttatgtcticggaactgggaccaaggteaccegtcctaggt
(A5 &5 60]

scFv

QSVLTQPPSVSGAPGOQRVTISCTGSSSNIGAGFDVHWYQQLPGTAPKLLIYGNSNR
PSGVPDRESGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSGY VEGTGTKVTVL
GSRGGGGSGGGGSGOGGGSLEMAQVOQLVQSGAEVKKPGASVKVSCKASGYTFTD
YYMHWVRQAPGQRLEWMGWINPNSGGTNYAQKFQDRITVTRDTSSNTGYMEL
TRLRSDDTAVYYCARSPYSGVLDKWGQGTLVTVSS [EAIF S 86]
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ooooao
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HlR ENESTO7I/BENERTEIBOMARIRTIFF

CDRs 1 2 3

Vu GGTFSSYA [m#ES | [IPILGTA [BRHES ARSGYGSYRWED
179] 180] S [(EEmEBEE 181]

\'%3 SSNIGSNY [RRAES SNN [EFIEES183] AAWDDSLSASYV
182] [(EEsES 184]

524 Vi | QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSY AISWVRQAPGQGLEWMGRIIPIL

GTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARSGYGSYRWEDS
WGQGTLVTVSS [EEMES61]

DNA

Caggtgcagctggtgcagtctgggoctgaggtgaagaagectgggtectcggtgaaggtctectgeaaggetictggaggcac
cttcagcagctatgetatcagetgggtocgacaggeccctggacaagggctigagtagatgggaaggatcatecctatecttggt

acagcaaactacgcacagaagticcagggceagagicacgattaccgeggacgaatccacgageacagectacatggagetga

gcagecotgagatoigaggacacggecgigtattactgigegegetctggtiacggticttacegtigggaagatictiggaatcaag
glacictggigaccgiciceica [ FERFHF S 63]

=4 Vi

QAVLTQPPSASGTPGQRVTISCSGSSSNIGSNY VEWYQQLPGTAPKLLIYSNNQRP
SGVPDRFSGSKSGTSASLAISGLRSEDEADYYCAAWDDSLSASYVFGTGTKVTVL
G [EANEF62)

DNA

Caggctgtgctgactcagecacectcagegtetgggacccecgggeagagggtcaccatetetigitctggaageagetceaac
atcggaagtaattacgtattctggtaccagcagetcccaggaacggececcaaactectcatetatagtaataatcageggeccte
aggeggtccctgaccgatictctggetecaagtctggeacctcagectecctggecatcagtgggcteoggteccgaggatgaggct
gattattactgtgcagcatgggatgacagectgagtgectetiatgttitcggaactgggaccaaggtcaccgtcctaggt
[EHES 64]

scFv

QAVLTQPPSASGTPGQRVTISCSGSSSNIGSNY VFWYQQLPGTAPKLLIYSNNQRP
SGVPDRFSGSKSGTSASLAISGLRSEDEADYYCAAWDDSLSASYVFGTGTKVTVL
GSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGSS VK VSCKASGGTESS

YAISWVRQAPGQGLEWMGRIIPILGTANY AQKFQGRVTITADESTSTAYMELSSL

RSEDTAVYYCARSGYGSYRWEDSWGQGTLVTVSS [BRHEF SR
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CDRs

1 2 3

Vi

GYSFTSYW IYPGDSDT [m5#&& | ARYSGSFDN
[AEHIES 185] 186] [EHIFEFS 187]

Vi

SSNIGSHS %S | TNN [&5F5189] AAWDGSLNGLV
188] [(EF&ES 190]

=2 Vg

EVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIGWVRQMPGKGLEWMGITYP
GDSDTRYSPSFQGHVTISADKSISTAYLQWSSLKASDTAMYYCARY SGSFDNWG
QGTLVTVSS [EHEF S 65]

DNA

Gaggigcagetggtgcagiciggageagaggtgaaaaageceggggagicictgaagateicetgtaagggtictggataca
gctftaccagetaciggateggctgggtocgecagalgecegggaaaggociggagiggatggooatcatetatectggtgact
ctgataccagatacageccgtecttccaaggecacgtcaccatcteagetgacaagtccateageactgectacctgeagtgga
gcagectgaaggectcggacaccgecatgtattactgtgcgegetactetggtictttcgataactggggtcaaggtactctggtg
accgtctectca  [AEHFE S 67)

w=E VL

SYELTQPPSASGTPGQRVTMSCSGTSSNIGSHSVNWYQQLPGTAPKLLIYTNNQR
PSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDGSLNGLVFGGGTKLTV
LG [EHES66]

DNA

Tectatgagetgactcagecaceetcagegictgggaceccegggcagagggtcaccatgtettgtictggaaccagetccaa
catcggaagtcacicigtaaactggtaccageageteccaggaacggeccecaaactectcatctatactaataatcageggec
ctcaggggicectgaccgatictetggelccaagtetggeaccteagecteectggecatcagtggectecagictgaggatga

gectgattattactgtgeageatgggatggcagectgaatggtetggtattcgacggagegaccaagcetgaccgtectaggt
[ A5 3ES 68

scFv

SYELTQPPSASGTPGQRVTMSCSGTSSNIGSHSVNWYQQLPGTAPKLLIYTNNQR
PSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDGSLNGLVFGGGTKLTV
LGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGESLKISCKGSGYSFTS
YWIGWVROQMPGKGLEWMGIIYPGDSDTRY SPSFQGHVTISADKSISTAYLQWSS
LKASDTAMYYCARYSGSFDNWGQGTLVTVSS [ EHIE S 38)
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Arg (R) Lys; Gln; Asn

Asn (N) Gln; His; Asp, Lys; Arg

Asp (D) Glu; Asn

Cys (C) Ser; Ala

Gln (Q) Asn; Glu

Glu (E) Asp; Gln

Gly (G) Ala

His (H) Asn; Gln; Lys; Arg

Ile (I) Leu; Val; Met; Ala; Phe

Leu (L) Ile; Val; Met; Ala; Phe

Lys (K) Arg; Gln; Asn

Met (M) Leu; Phe; Ile

Phe (F) Trp; Leu; Val; Ile; Ala; Tyr

Pro (P) Ala

Ser (S) Thr

Thr (T) Val; Ser

Trp (W) Tyr; Phe
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INTERNATIONAL SEARCH REPORT Internationat application No.
PCT/US 15/64118

A.  CLASSIFICATION OF SUBJECT MATTER
JIPC{B) - AB1K 39/395, AB1K 38/00, CO7K 16/28 (2016.01)
CPC - CO7TK 2317/622, CO7K 16/2878, COTK 2317/56, AG1K 2039/505, CO7K 2317/565, COTK 2317/24
According to International Patent Classification (IPC) or to hoth national classification and [PC
B. FIELDS SEARCHED
Minimum documentation searched {classification saitgr(l‘;'!‘followed by classification symbols)

1PC(8)- AG1K3IB/395, AGIKISN0, COTK16/28 (2
CPC -CO7TK 2317/622, CO7TK 16/2878, CO7K 2317/56, AB1K 2038/305, COTK 2317/565, CO7K 2317/24

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
CPC - CO7K 2317/54, CO7K 2317/55, COTK23171732
USPC- 424/130.1, 4241133.1, 424/139.1, 424/178.1, 424/170.1, 424/181.1, 530/387.1, 530/387.3, 530/387.9, 530/391.7, 530/391.9

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PUubWEST{PGPB,USPT,USOC EPAB,JPAB);PatBase,Google/Scholar: B cell maturation antigen, BGMA, scFv, sdAb, ET140-3, ET140-
24, ET140-37, ET140-40, ET 140-54; TNFRSF17, tumor necrosis factor receptor superfamily, member 17, TNFSF13B tumor necrosis
factor (iigand) suparfamlly, member 13b, BAFF.... GenCore 6.4.1: SEQ ID NO: 1, 2, 71, 72, 89-94

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citatipn of decument, with indication, where appropriate, of the relevant passages Relevant to claim No.

A WO 2010/054007 A1 (FABRUS LLC) 14 May 2010 (14.05.2010) Claim 73; SEQ ID NC 1815, 1,38, 23,24
80% idenlity lo SEQ 1D NO:1

A US 2011/0117083 A1 (RUBEN., et al.) 19 May 2011 (19.05.2011) para [0781], [0782), Example | 1, 3-8, 23, 24
1: SEQ ID NO 3246, amino acids 1-123, 92.4% identity to SEQ ID NO:1

A Creative Biomart. Anti-Human TNFRSF17 scFv Stable Cell Lina-CHO. (30 August 2013) 1-8, 23, 24
[according to the properties of the posted document] [Retrieved from the Internet 23 March
2016: <http:iwww.credtivebiomart.nat/pdffCSC-P0544, TNFRSF17.pdf>]; pg 1

A WO 2011/085103 A2 (DYAX CORFP.) 09 September 2011 (09.09,2011) claim 1, Example 1, 2-8,23,24
SEQ ID NO:B74. 89.5% identity to SEQ ID NO:2

A US 7,605,236 B2 (Ruben, et al.) 20 Octobar 2009 (20.10.2009) SEQ 1D NQ 1122, amino acids | 2-8, 23, 24
141-251, 85.5% identity to SEQ ID NO:2; col 15, In 5-20

A JP 2011178691 A [TAKUYA) 15 Septembar 2011 (16.09.2011) Claim 3, SEQ 1D NO; 96, amino | 9-11, 14-16, 30
acids 87-108, 70.8% identity to SEQ ID NO:91

m Further documents are listed in the continuation of Box C. D
¥ Special categories of cited documents: “T" later docurnent published after the international fling date of priority
“A”  document defining the general state of the ant which is not considered date and not in conflict with the apﬁllqanon but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the intemational 3" document of particular relevance; the claimed inventien caanot be
filing date considered novel ar cannol be considered to involve an inventive
“r dpcgmenl wP‘;ilghhm:y lhrlt;l\y dl?uhlﬁ on pl}iurity;lairq(s}l or whil:il;l is step when the document is taken alone
cited fo establish the publication date of another citation o other wyw g0 err o nani 1 ; ; ;
: particular . the claimed cannoi be
an special reason (a‘s specified) i L considered to involve an inventive step when the document is
Q" document referring 1o an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a parson skilled in the art

“pr ?ﬁ:ﬁ;i}:ﬁhﬁéﬁl ﬁlr;odr to the intemnational filing date but later than  wgm  gocument member of the same patent family

Date of the actual completion of the intemational search Date of mailing of the intemational search report
17 May 2016 31M AY 2016
Name and mailing address of the [SA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W. Young
P.C. Box 1450, Alaxandria, Virginia 22313-1450
A PCT Hefpdssi: 571-272-4300
Facsimile No.  571-273-8300 PCT QSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATICNAL SEARCH REPORT International application No.
PCT/JS 15/84119

Box No. I Ohservations where certain claims were found unsearchable (Continuation of item 2 of first sheet}

This international search report has not been established in respect of certain claims under Article 17(2)(s) for the following reasons:

1. I:I Claims Nos.:
because they relate to subject matter not required (o be searched by this Authority, namely:

2. E] Claims Nos.:

because they relate to parts of the international application that do not comply with the preseribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

T
kX Claims Nos.: 12, 13, 17-22, 25-20, 31-64
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. TIT  Observations where uaity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

This application contains the following inventions or groups of Inventlons which are not so linkad as te form a single general Inventive
concapt under PCT Rule 13.1.

ersmnessrrsenes s o Sunplamantal Sheet to continug *HTTTTRTETTICeTe

1. D As all required additional search fees were timely paid by the applicant, this international search report covers zll searchable
claims.

2, D As 3l searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. E] As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only these claims for which fees were paid, specifically claims Nos.:

S

. No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-11, 14-16, 23, 24, 30, restrictod to SEQ 10 NO:1, 2, 72, B9-94

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest foe.

D The additional search fees were accompanied by the applicant’s pretest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/1SA/210 {continuaticn of first sheet (2)) (January 2015)



(99) JP 2018-500014 A 2018.1.11

INTERNATIONAL SEARCH REPORT International application No.
PCT/US 15/64119

C (Continuation).  DOCUMENTS CONSIDERED TO BE RELEVANT

Category® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 2009/0189562 A1 (Throsby, et al.)} 02 July 2009 (02.07.2009) pg 27, TABLE 11, single- 9-11,14-16, 30
chain Fy SC06-252, LCDR3, SEQ (D NO:60, 88.1% identity to SEQ ID NO:54

A U5 2013/0326964 A1 (ROTTAPHARM BIOTECH 5.R.L.} 19 Decernber 2013 {19.12.2013) 30
SEQ ID NO:886, 69.2% iduntity ta SEQ ID NO:72

Form PCT/ISA/210 (continuation of second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT Intemational application No.

PCTMAJS 15/64119

Supplemental Sheet

In Continuation of Box ill, Observations where unity of invention is lacking:

Group 1+: claims 1-11, 14-18, 23-24, 30, directed to an (anti-BCMA) antibgdy. The antibody will be searched to the extent that It
encompasses HCV of SEQ ID NO:1, HC CDR 1-3 of SEQ 1D NO:89, SEQ 1D NO:90, SEQ ID NO:91, respectively; LGV of SEQ ID NO:2,
LC CDR 1-3 of SEQ ID NQ: 92, 83, 94, respectively, and an ScFv of SEQ ID NO:72 [see instant application, pg 48, Table 1}. Itis
believad that claims 1-11, 14-16, 23, 24, 30 encompass this first named invention, and thus these ¢laims will ba searchad without fee to
the extent that they encompass an entibody comprising HCV of SEQ 1D NQ:1, HC CDR 1-3 of SEQ D NO:80, SEQ ID NO:90, SEQ 1D
NO:91, raspectively; andfor LCV of SEQ ID NO:2, LC COR 1-3 of SEQ ID NO: 82, 93, 84, respectively, and an ScFv of SEQ ID NO:72.
Applicants must specify the claims that encompass any additionally etactad antibody(ies). Applicants must further Indicats, if applicable,
the claims which encompass the first named invention, if difierent than what was indicated above for this group. Failure te clearly identify
how any paid additional invention fees ara to be applied to the "+ groupi{s) will result in only the first claimed invention to be searched.
An exemplary ¢lection would be an antibody comprising HCV of SEQ 1D NQ:5, HC CDRs 1-3 of SEQ ID NO:95, SEQ ID NO:96, SEQ ID
NO:97, respactivaly; andfor LCV of SEQ 1D NCG:6, LC CDRs 1-3 of SEQ 1D NO: 98, 99, 100, respectively, and an ScFv of SEQ ID NO:73
[Please sea instant application, pg 48, Table 2.

The inventions listed as Group |+ do not relats to a single genaral inventive concapt undar PCT Rulg 13.1 because, undes PCT Rule
13.2, they lack the sama or comesponding special technical faatures for the following reascens:

Spacial Technical Features

The special technical feature of each invention of Group I+ is an antibedy having the HCV, LCV, and ScFv of the specific amino acid
seqguence, because no significant structural similarities can readily be ascertained among them, Specifically, an antibody ¢omprising
HCYV of aming acid sequence at least 94% homologous t¢ SEQ ID NO: 1 was known in the art at the time of the invention {see WO
2010/054007 A1 to FABRUS LLC (14 May 2010); Claim 73; SEQ 1D NO 1815, 94.6% homology); an antibody comprising LCV of amino
acid saquanca at least 89% harmologous to SEQ 1D NQ: 2 is disclosed by WO 2011/085103 A2 to DYAX CORP. {14 July 2011)
(Example 1; SEQ ID NO 874, 83.5% homaology).

Common Technical Featuras

Some inventions of Group I+ share the technicat feature of an antl-human BCMA. Howevaer, this shared technical feature does not
represent a contribution over prior art as being anticipated by US 2014/0161828 A1 to AMGEN INC. (12 June 2014} (hereinafter
"Amgen") (para [0} 3], "FIG. 7 shows the 2A1 mAb bound BCMA on various myeloma and B-cell lines"; para [0080), "Example 16
provides evidence that Ab-1 specifically binds human BCMA of SEQ 1D NO:285 and cynemolgus BCMA, of SEQ 1D NO:2886, but does
not specifically bind rat BCMA™). As said technical feature was known in the art at the time of the invention, this cannot be considered
special technical feature that would ott ise unify the i ions.

Some inventions of Graup I+ share the technical feature of an {(anti-human BCMA) ScFv. However, this shared tachnical feature doss
not reprasent a contribution over prior art as baing anticipated by a publication titlad "Anti-Human TNFRSF 17 scFv Stable Cell Line-
CHQ" by Croative BioMart {30 August 2013) [according te the propertios of the pogted document) [Retrigvod from tha Internet 23 March
201 6: <http:/iwww.creativebiomart.nat/pd#/CSC-P0544, TNFRSF 17.pdf>] (hareinafter "Creativa BioMart") (pg 1, CHO-Anti-Human
TNFRSF17 scFv, NOTE; TNFRSF17 is synonymous with BCMA {Creative BioMart, pg 2, "Synonyms TNFRSF17; tumor necrosis factor
recapier superfamily, member 17; BCMA; tumor necrosis facter receptor superfamily member 17; BCM; CD269; B-cell maturation factor;
B call maturation antigen; B cell maturation protein"). As said technical foature was known in the art at the time of the invention, this
cannot be considered special technical feature that would otherwise unify the inventions.

The inventions of Group |+ therefore lack unity under PCT Rule 13 because they do not share a same or corresponding spacial
technical faature.

Note re item 4; :
Claims 12, 13, 17-22, 25-29, 31-64 are not drafted in accordance with the second and third sentences of Rule 6.4 (a). These claims are
improper multiple dependent claims.

Form PCT/ISA/210 (extra sheet) (January 2015)
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Box No. 1 Nucleotide and/or amino acid sequence(s) (Continuation of item 1.¢ of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a, !:I forming part of the international application as filed:

D in the form of an Annex C/ST.25 text file.
EI on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13fer, 1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

<. furnished subsequent to the international filing date for the purposes of international search only:
in the form of an Annex C/ST.25 text file (Rule 13ser. L{a)).
@ on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713),
2. In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical te that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (January 2015)
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