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HBARE

Rl

PSMA

KSSNEATNITPKHNMKAFLDELKAENIKKFLYNFTQIPHLAGTEQNFQLAKQIQ
SQWKEFGLDSVELAHYDVLLSYPNKTHPNYISIINEDGNEIFNTSLFEPPPPGY
ENVSDIVPPFSAFSPQGMPEGDLVYVNYARTEDFFKLERDMKINCSGKIVIAR
YGKVFRGNKVKNAQLAGAKGVILYSDPADYFAPGVKSYPDGWNLPGGGVQ
RGNILNLNGAGDPLTPGYPANEYAYRRGIAEAVGLPSIPVHPIGYYDAQKLLE
KMGGSAPPDSSWRGSLKVPYNVGPGFTGNFSTQKVKMHIHSTNEVTRIYNY
IGTLRGAVEPDRYVILGGHRDSWVFGGIDPQSGAAVVHEIVRSFGTLKKEGW
RPRRTILFASWDAEEFGLLGSTEWAEENSRLLQERGVAYINADSSIEGNYTL
RVDCTPLMYSLVHNLTKELKSPDEGFEGKSLYESWTKKSPSPEFSGMPRISK
LGSGNDFEVFFQRLGIASGRARYTKNWETNKFSGYPLYHSVYETYELVEKFY
DPMFKYHLTVAQVRGGMVFELANSIVLPFDCRDYAVVLRKYADKIYSISMKH
PQEMKTYSVSFDSLFSAVKNFTEIASKFSERLQDFDKSNPIVLRMMNDQLMF
LERAFIDPLGLPDRPFYRHVIYAPSSHNKYAGESFPGIYDALFDIESKVDPSKA
WGEVKRQIYVAAFTVQAAAETLSEVA  (#II&ES 1)

PSCA

MKAVLLALLMAGLALQPGTALLCYSCKAQVSNEDCLQVENCTQLGEQCWTA
RIRAVGLLTVISKGCSLNCVDDSQDYYVGKKNITCCDTDLCNASGAHALQPA
AAILALLPALGLLLWGPGQL  (EJI&ES 2)

rITY

MALPTARPLLGSCGTPALGSLLFLLFSLGWVQPSRTLAGETGQEAAPLDGVL
ANPPNISSLSPRQLLGFPCAEVSGLSTERVRELAVALAQKNVKLSTEQLRCLA
HRLSEPPEDLDALPLDLLLFLNPDAFSGPQACTHFFSRITKANVDLLPRGAPE
RQRLLPAALACWGVRGSLLSEADVRALGGLACDLPGRFVAESAEVLLPRLVS
CPGPLDQDQQEAARAALQGGGPPYGPPSTWSVSTMDALRGLLPVLGQPIIR
SIPQGIVAAWRQRSSRDPSWRQPERTILRPRFRREVEKTACPSGKKAREIDE
SLIFYKKWELEACVDAALLATQMDRVNAIPFTYEQLDVLKHKLDELYPQGYPE
SVIQHLGYLFLKMSPEDIRKWNVTSLETLKALLEVNKGHEMSPQVATLIDRFV
KGRGQLDKDTLDTLTAFYPGYLCSLSPEELSSVPPSSIWAVRPQDLDTCDPR
QLDVLYPKARLAFQNMNGSEYFVKIQSFLGGAPTEDLKALSQQNVSMDLATF
MKLRTDAVLPLTVAEVQKLLGPHVEGLKAEERHRPVRDWILRQRQDDLDTL

GLGLQGGIPNGYLVLDLSVQEALSGTPCLLGPGPVLTVLALLLASTLA
(EcHES 3)

CD19

MPPPRLLFFLLFLTPMEVRPEEPLVVKVEEGDNAVLQCLKGTSDGPTQQLTW
SRESPLKPFLKLSLGLPGLGIHMRPLASWLFIFNVSQQMGGFYLCQPGPPSE
KAWQPGWTVNVEGSGELFRWNVSDLGGLGCGLKNRSSEGPSSPSGKLMS
PKLYVWAKDRPEIWEGEPPCVPPRDSLNQSLSQDLTMAPGSTLWLSCGVPP
DSVSRGPLSWTHVHPKGPKSLLSLELKDDRPARDMWVMETGLLLPRATAQD
AGKYYCHRGNLTMSFHLEITARPVLWHWLLRTGGWKVSAVTLAYLIFCLCSL
VGILHLQRALVLRRKRKRMTDPTRRFFKVTPPPGSGPQNQYGNVLSLPTPTS
GLGRAQRWAAGLGGTAPSYGNPSSDVQADGALGSRSPPGVGPEEEEGEG
YEEPDSEEDSEFYENDSNLGQDQLSQDGSGYENPEDEPLGPEDEDSFSNA
ESYENEDEELTQPVARTMDFLSPHGSAWDPSREATSLGSQSYEDMRGILYA
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APQLRSIRGQPGPNHEEDADSYENMDNPDGPDPAWGGGGRMGTWSTR
(EcH&ES4)

CD20

MTTPRNSVNGTFPAEPMKGPIAMQSGPKPLFRRMSSLVGPTQSFFMRESKT
LGAVQIMNGLFHIALGGLLMIPAGIYAPICVTVWYPLWGGIMYIISGSLLAATEK
NSRKCLVKGKMIMNSLSLFAAISGMILSIMDILNIKISHFLKMESLNFIRAHTPYI

NIYNCEPANPSEKNSPSTQYCYSIQSLFLGILSVMLIFAFFQELVIAGIVENEWK
RTCSRPKSNIVLLSAEEKKEQTIEIKEEVVGLTETSSQPKNEEDIEIPIQEEEEE
ETETNFPEPPQDQESSPIENDSSP (E25IES 5)

CD33(&fK)

MPLLLLLPLLWAGALAMDPNFWLQVQESVTVQEGLCVLVPCTFFHPIPYYDK
NSPVHGYWFREGAIISRDSPVATNKLDQEVQEETQGRFRLLGDPSRNNCSL
SIVDARRRDNGSYFFRMERGSTKYSYKSPQLSVHVTDLTHRPKILIPGTLEPG
HSKNLTCSVSWACEQGTPPIFSWLSAAPTSLGPRTTHSSVLITPRPQDHGT
NLTCQVKFAGAGVTTERTIQLNVTYVPQNPTTGIFPGDGSGKQETRAGVVHG
AIGGAGVTALLALCLCLIFFIVKTHRRKAARTAVGRNDTHPTTGSASPKHQKK
SKLHGPTETSSCSGAAPTVEMDEELHYASLNFHGMNPSKDTSTEYSEVRTQ
(I ES 6)

CD33
(T WEE2
EEIK)

MPLLLLLPLLWADLTHRPKILIPGTLEPGHSKNLTCSVSWACEQGTPPIFSWL
SAAPTSLGPRTTHSSVLITPRPQDHGTNLTCQVKFAGAGVTTERTIQLNVTY
VPQNPTTGIFPGDGSGKQETRAGVVHGAIGGAGVTALLALCLCLIFFIVKTHR
RKAARTAVGRNDTHPTTGSASPKHQKKSKLHGPTETSSCSGAAPTVEMDEE
LHYASLNFHGMNPSKDTSTEYSEVRTQ (BEHNEST)

CD33
(CKim
FUr-HMeZ
#3)

MPLLLLLPLLWAGALAMDPNFWLQVQESVTVQEGLCVLVPCTFFHPIPYYDK

NSPVHGYWFREGAIISRDSPVATNKLDQEVQEETQGRFRLLGDPSRNNCSL

SIVDARRRDNGSYFFRMERGSTKYSYKSPQLSVHVTDLTHRPKILIPGTLEPG

HSKNLTCSVSWACEQGTPPIFSWLSAAPTSLGPRTTHSSVLITPRPQDHGT

NLTCQVKFAGAGVTTERTIQLNVTYVPQNPTTGIFPGDGSGKQETRAGVVHG

AIGGAGVTALLALCLCLIFFIVKTHRRKAARTAVGRNDTHPTTGSASPVR
(EHES 8)

ROR1

MHRPRRRGTRPPLLALLAALLLAARGAAAQETELSVSAELVPTSSWNISSEL
NKDSYLTLDEPMNNITTSLGQTAELHCKVSGNPPPTIRWFKNDAPVVQEPRR
LSFRSTIYGSRLRIRNLDTTDTGYFQCVATNGKEVVSSTGVLFVKFGPPPTAS
PGYSDEYEEDGFCQPYRGIACARFIGNRTVYMESLHMQGEIENQITAAFTMI
GTSSHLSDKCSQFAIPSLCHYAFPYCDETSSVPKPRDLCRDECEILENVLCQT
EYIFARSNPMILMRLKLPNCEDLPQPESPEAANCIRIGIPMADPINKNHKCYNS
TGVDYRGTVSVTKSGRQCQPWNSQYPHTHTFTALRFPELNGGHSYCRNPG
NQKEAPWCFTLDENFKSDLCDIPACDSKDSKEKNKMEILYILVPSVAIPLAIAL
LFFFICVCRNNQKSSSAPVQRQPKHVRGQNVEMSMLNAYKPKSKAKELPLS
AVRFMEELGECAFGKIYKGHLYLPGMDHAQLVAIKTLKDYNNPQQWTEFQQ
EASLMAELHHPNIVCLLGAVTQEQPVCMLFEYINQGDLHEFLIMRSPHSDVG
CSSDEDGTVKSSLDHGDFLHIAIQIAAGMEYLSSHFFVHKDLAARNILIGEQLH
VKISDLGLSREIYSADYYRVQSKSLLPIRWMPPEAIMY GKFSSDSDIWSFGVV
LWEIFSFGLQPYYGFSNQEVIEMVYRKRQLLPCSEDCPPRMYSLMTECWNEIP
SRRPRFKDIHVRLRSWEGLSSHTSSTTPSGGNATTQTTSLSASPVSNLSNPR
YPNYMFPSQGITPQGQIAGFIGPPIPQNQRFIPINGYPIPPGYAAFPAAHYQPT
GPPRVIQHCPPPKSRSPSSASGSTSTGHVTSLPSSGSNQEANIPLLPHMSIP
NHPGGMGITVFGNKSQKPYKIDSKQASLLGDANIHGHTESMISAEL

(EcH&ES 9)

IEGRHMRRVPGVAPTLVRSASETSEKRPFMCAYPGCNKRYFKLSHLQMHSR
KHTGEKPYQCDFKDCERRFFRSDQLKRHQRRHTGVKPFQCKTCQRKFSRS
DHLKTHTRTHTGEKPFSCRWPSCQKKFARSDELVRHHNMHQRNMTKLQLA

10

20

30

40



(23) JP 2019-532017 A 2019.

L (BcH &S 10)

CD123

MVLLWLTLLLIALPCLLQTKEDPNPPITNLRMKAKAQQLTWDLNRNVTDIECV
KDADYSMPAVNNSYCQFGAISLCEVTNYTVRVANPPFSTWILFPENSGKPW
AGAENLTCWIHDVDFLSCSWAVGPGAPADVQYDLYLNVANRRQQYECLHY
KTDAQGTRIGCRFDDISRLSSGSQSSHILVRGRSAAFGIPCTDKFVVFSQIEIL
TPPNMTAKCNKTHSFMHWKMRSHFNRKFRYELQIQKRMQPVITEQVRDRTS
FQLLNPGTYTVQIRARERVYEFLSAWSTPQRFECDQEEGANTRAWRTSLLIA
LGTLLALVCVFVICRRYLVMQRLFPRIPHMKDPIGDSFQNDKLVVWEAGKAG
LEECLVTEVQVVQKT @EEFIEE 11)
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KTTPPSVYPLAPGCGDTTGSSVTLGCLVKGYFPESVTVTWNSGSLSSSVHTFPALLQSGLYTMSSSVTV
PSSTWPSQTVTCSVAHPASSTTVDKKLEPSGPISTINPCPPCKECHKCPAPNLEGGPSVFIFPPNIKDVLM
ISLTPKVTCVVVDVSEDDPDVQISWFVNNVEVHTAQTQTHREDYNSTIRVVSTLPIQHQDWMSGKEFKCK
VNNKDLPSPIERTISKIKGLVRAPQVYILPPPAEQLSRKDVSLTCLVVGFNPGDISVEWTSNGHTEENYKD
TAPVLDSDGSYFIYSKLNMKTSKWEKTDSFSCNVRHEGLKNYYLKKTISRSPGK @& 5IES 65)

MDTQ00492

Ab_CD33_4H10_mmigG1_ 284

Ab 81t AE2

1gG2a
METOTLLLWVLLLWVPGSTGDVVMTQTPLTLSVTIGQPASISCKSSQSLLYSNGKTYLHWFLQRPGQSPK
RLIYLVSKLDSGVPDRFTGSGSGTDFTLKISRVEAEDLGVYYCVQGTHFPRTFGGGTKLEIKADAAPTVSI
FPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEY
ERHNSYTCEATHKTSTSPIVKSFNRNEC (EFES 66)

MDTO000491

Ab_CD33_4H10_mmigG1_Es#

Ab BE1E: AE2

1gG2a
METDTLLLWVLLLWVPGSTGQVQLOQSGAELVRPGTSVKVSCKASGYAFTNYLIEWVKQRPGQGLEWI!
GVIHPGNNSTSYNAKFRGKATLTADRSSSTAYMQLSSLTSEDSAVYFCARYGYDERNAMDYWGQGTSV
TVSSAKTTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPEPVTVTWNSGSLSSGYHTFPAVLQSDLYTLS
SSVTVPSSPRPSETVTCNVAHPASSTKVDKKIVPRDCGCKPCICTVPEVSSVFIFPPKPKDVLTITLTPKVT
CVVVDISKDDPEVQFSWFVDDVEVHTAQTQPREEQFNSTFRSVSELPIMHQDWLNGKEFKCRVNSAAF
PAPIEKTISKTKGRPKAPQVYTIPPPKEQMAKDKVSLTCMITDFFPEDITVEWQWNGQPAENYKNTQPIMN
TNGSYFVYSKLNVQKSNWEAGNTFTCSVLHEGLHNHHTEKSLSHSPGK (@e5ES 67)
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FIG. 8
MDT000444
Ab_CD33_5D12_mmlgG2a_LC
Ab FRMFL
1gG2a

METDTLLLWVLLLWVPGSTGDIKMTQSPSSIYASLGERVTINCKASQDIKSYLSWYQQKPWKSPKTLIYYA
TTLADGVPSRFSGSGSGQDYSLTISSLESDDTATYYCLHHGESPWTFGEGTKLEIKRADAAPTVSIFPPSS
EQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQNGYLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNS
YTCEATHKTSTSPIVKSFNRNEC (B2 &S 60)

MDT000445

Ab_CD33_5D12_mmlgG2a_HC

AbHEMHE: FL

1gGza
METDTLLLWVLLLWVPGSTGQVQLQQASGAEVVKPGASVKISCRASGYAFSNYWMNWVKQRPGKGLEWI
GQIYPGNFNTDYNGQFKGKATLTVDKSSNTAYMQLSSLTSEDSAVYFCARFFDFGAYFTLDYWGQGTSY
TVSSAKTTAPSVYPLAPVCGDTTGSSVTLGCLVKGYFPEPVTLTWNSGSLSSGVHTFPAVLQSDLYTLSS
SVTVTSSTWPSQSITCNVAHPASSTKYDKKIEPRGPTIKPCPPCKCPAPNLLGGPSVFIFPPKIKDVLMISL
SPIVTCVVVDVSEDDPDVQISWFVNNVEVHTAQTQTHREDYNSTLRVVSALPIQHQDWMSGKEFKCKVN
NKDLPAPIERTISKPKGSVRAPQVYVLPPPEEEMTKKQVTLTCMVYTDFMPEDIYVEWTNNGKTELNYKNT
EPVLDSDGSYFMYSKLRVEKKNWVERNSYSCSVVHEGLHNHHTTKSFSRTPGK (BHIES 61)

MDTQ00446

Ab_CD33_8F5_mmigG2a_LC

Ab 21t FL

19G2a
METDTLLLWVLLLWVYPGSTGDIVMSQSPSSLPVSVGEKVTLSCKSSQSLLYSRNQYNFLAWYQQRPGQS
PKLLIYWASTRESGVPDRFTGSGSGTDFTLTISSVKAEDLAVYYCQQYYSYPYTFGGGTKLEIKRADAAPT
VSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKD
EYERHNSYTCEATHKTSTSPIVKSFNRNEC (EDIFES 62)

MDTO000447

Ab_CD33_8F5_mmigG2a_HC

Ab $RM%FL

1gG2a
METDTLLLWVYLLLWVPGSTGEVKLVESGGGLVQPGGSLKLSCAASGFTFSDFYMYWVRQTPEKRLEWY
AFISNAGVTTYYPDTVEGRFTISRONAKNTLYLQMSRLMSEDTAMYYCTKSDYDGAWFPYWGQGTLVTV
SAAKTTAPSVYPLAPVCGDTTGSSVTLGCLVKGYFPEPVTLTWNSGSLSSGVHTFPAVLQSDLYTLSSSV
TVTSSTWPSQSITCNVAHPASSTKVDKKIEPRGPTIKPCPPCKCPAPNLLGGPSVFIFPPKIKDVLMISLSPI
VTCVVVDVSEDDPDVQISWFVNNVEVHTAQTQTHREDYNSTLRVVSALPIQHQDWMSGKEFKCKVYNNK
DLPAPIERTISKPKGSVRAPQVYVLPPPEEEMTKKQVTLTCMVTDFMPEDIYVEWTNNGKTELNYKNTEP
VLDSDGSYFMYSKLRVEKKNWVERNSYSCSVVHEGLHNHHTTKSFSRTPGK  (B25I1%E S 63)

gogogooao
FIG. 8 (03%)
MDT000494
Ab_CD33_11D5_mmIgG1_##
AbTRIE AE2
19G1

METDTLLLWVLLLWVYPGSTGDIVMT QAAFSNPVTLGTSASISCRENKSLLHSNGITYLYWYLQKPGQSPQLLI
YQWSNILASGVPDRFSSSGSGTOFTLRISRVEAEDVGVYYCAQNLELPPTFGGGTKLEIKRADAARPTVSIFPR

SSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNS
YTCEATHKTSTSPIVKSFNRNEC (Ec5IE S 68)

MDT000493

Ab_CD33_11D5_mmligG1_&4

Ab FEIE | AE2

19G1

METDTLLLWVLLLWVPGSTGEVQF QQRSETVLARPGTSVKLSCKASGYTFTSYWMHWLKQRPGQGLEWIGA
IYCGNSDTSYNQKFKGKAKLTAVTSATTAYMELSSLTNEDSAVYYCKIYDGYHFDYWGQGTTLTVSSAKTTP
PSVYPLAPGSAAQTNSMVTLGCLVKGYFPEPVTVTWNSGSLSSGVHTFPAVLQSDLY TLSSSVTVPSSPRP
SETVTCNVAHPASSTKVDKKIVPRDCGGKPCICTVPEVSSVFIFPPKPKDVLTITLTPKVTCVVVDISKDDPEY
QFSWFYDDVEVHTAQTQPREEQFNSTFRSVSELPIMHQDWLNGKEFKCRYNSAAF PAPIEKTISKTKGRPK
APQVYTIPPPKEQMAKDKVSLTCMITDFFPEDITVEWQWNGQPAENY KNTQPIMNTNGSYFVYSKLNVOKS
NWEAGNTFTCSVLHEGLHNHHTEKSLSHSPGK  (B25I %S 69)

MDT000499

Ab_CD33_13E11_mmigG1_ iz

Ab $5IE : AE2

19G1
METDTLLLWVLLLWVPGSTGDIVLTQSPYSLAVSLGQRATISCKASHGVEYAGAHYMNWYQQKPGQOPPKLLI
YAASNLGSGTDFTLNIHPVEEEDSATYYCQQSNEDPRTFGGGTKLEIKRADAAPTYVSIFPPSSEQLTSGGAS
VVCFLNNFYPKDINVKWKIDGSERQNGVLNSWTDQDSKDSTY SMSSTLTLTKDEYERHNSYTCEATHKTST

SPIVKSFNRNEC ~ (BHEE 70)
MDT000498
Ab_CD33_13E11_mmigG1_%#
Ab 51 AE2

1gG1

METDTLLLWVLLLWVPGSTGKVQLQQSGAELVKPGASVKLSCKASGY TFTDYTLHWLKQRSGQGLEWIGW
FYPTSGSINYNERFKDKATLTADKSSSTVYMELSRLTSVDSAVYFCARHKFGFDYWGQGTTLTVSSAKTTPP
SVYPLAPGSAAQTNSMVTLGCLVKGYFPEPVTVTWNSGSLSSGVHTFPAVLQSDLYTLSSSVTVPSSPRPS
ETVTCNVAHPASSTKVDKKIVPRDCGCKPCICTVPEVSSVFIFPPKPKDVLTITLTPKVTCVVVDISKDDPEVQ
FSWFVDDVEVHTAQTQPREEQFNSTFRSVSELPIMHQDWLNGKEFKCRVNSAAFPAPIEKTISKTKGRPKAP
QVYTIPPPKEQMAKDKYSLTCMITDFFPEDITVEWQWNGQPAENYKNTQPIMNTNGSYFVYSKLNVQKSNW
EAGNTFTCSVLHEGLHNHHTEKSLSHSPGK  (BRFIES 71)
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FIG. 8 (D3%)

MDT000551

Ab_CD33_1H7_mmlgG1_isa

Ab ¥R : FL and AE2

19G1
METDTLLLWVLLLWVPGSTGDIQMTQTTSSLSASLGDRVTISCRASQDINYYLNWYQQKPDGTVKLL
IYYSSRLHSGVPSRFSGSGSGTDFSLTISNLEQEDIATYFCQQDDALPYTFGGGTKLEIKRADAAPTV
SIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTL
TKDEYERHNSYTCEATHKTSTSPIVKSFNRNEC (EHES 72)

MDTO00552

Ab_CD33_1H7_mmIgG1_E#

Ab %21t : FLand AE2 E2

19G1
METDTLLLWVLLLWVPGSTGQVQLQQSGAELVKPGASVKISCKASGYAFSNYWMNWVKQRPGKG
LEWIGQINPGDGDTNYNGKFKGKATLTADKSSSTAYMQLSSLTSEDSAVYFCAREDRDYFDYWGQ
GTTLTVSSAKTTAPSVYPLAPVCGDTTGSSVTLGCLVKGYFPEPVTLTWNSGSLSSGVHTFPAVLQ
SDLYTLSSSVTVTSSTWPSQSITCNVAHPASSTKVDKKIEPRGPTIKPCPPCKCPAPNLLGGPSVFIF
PPKIKDVLMISLSPIVTCVVVDVSEDDPDVQISWFVNNVEVHTAQTQTHREDYNSTLRVVSALPIQHQ
DWMSGKEFKCKVNNKDLPAPIERTISKPKGSVRAPQVYVLPPPEEEMTKKQVTLTCMVTDFMPED!
YVEWTNNGKTELNYKNTEPVLDSDGSYFMYSKLRVEKKNWVERNSYSCSVVHEGLHNHHTTKSFS
RTPGK (EFHIES 73)

MDT000553

Ab_CD33_11D11_mmigG1_ s

Ab ¥R AE2

19G2a
METDTLLLWVLLLWVPGSTGDIQMTQTTSSLSASLGDRVTISCRASQDISNYLNWYQQKPDGTVKLL
IYYTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGSTLPPTFGGGTKLEIKRADAAPTY
SIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTL
TKDEYERHNSYTCEATHKTSTSPIVKSFNRNEC (EHIES 74)

MDT000554

Ab_CD33_11D11_mmigG1_Es#

Ab R AE2

19G2a

METDTLLLWVLLLWVPGSTGEVNLVESGGGLVQSGRSLRLSCATSGFTFSDFYMEWVRQAPGKGL

EWIAASRNKANDYTTEYKASVKGRFIVSRDTSQSILYLOQMNALRAEDTAIYYCTRDTGPMDYWGQG

TSVTVSSAKTTPPSVYPLAPGSAAQTNSMVTLGCLYKGYFPEPVTVTWNSGSLSSGVHTFPAVLQS

DLYTLSSSVTVPSSPRPSETVTCNVAHPASSTKVDKKIVPRDCGCKPCICTVPEVSSVFIFPPKPKDV

LTITLTPKVTCVVVDISKDDPEVQFSWFVDDVEVHTAQTQPREEQFNSTFRSVSELPIMHQDWLNGK

EFKCRVNSAAFPAPIEKTISKTKGRPKAPQVYTIPPPKEQMAKDKVSLTCMITDFFPEDITVEWQWN

GQPAENYKNTQPIMNTNGSYFVYSKLNVQKSNWEAGNTFTCSVLHEGLHNHHTEKSLSHSPGK
EHIBES 75)

gooooao
FIG. 8 (03%)

LAG3

MWEAQFLGLLFLQPLWVAPYKPLOPGAEVPYVWAQEGAPAQLPCSPTIPLQDLSLLRRA
GVTWQHQPDSGPPAAAPGHPLAPGPHPAAPSSWGPRPRRY TVLSVGPGGLRSGRLPLQ
PRVQLDERGRQRGDFSLWLRPARRADAGEYRAAVHLRDRALSCRLRLRLGQASMTASP
PGSLRASDWVILNCSFSRPDRPASVHWFRNRGQGRYPVRESPHHHLAESFLFLPQVSPM
DSGPWGCILTYRDGFNVSIMYNLTVLGLEPPTPLTVYAGAGSRVGLPCRLPAGVGTRSFL
TAKWTPPGGGPDLLYTGDNGDFTLRLEDVSQAQAGTYTCHIHLQEQQLNATVTLANTVTP
KSFGSPGSLGKLLCEVTPYSGQERFVWSSLDTPSQRSFSGPWLEAQEAQLLSQPWAQCQ
LYQGERLLGAAVYFTELSSPGAQRSGRAPGALPAGHLLLFLILGVLSLLLLVTGAFGFHLW
RRQWRPRRFSALEQGIHPPQAQSKIEELEQEPEPEPEPEPEPEPEPEPEQL (BR5IZE
166)

TiM-3
MFSHLPFDCVLLLLLLLLTRSSEVEYRAEVGQNAYLPCFYTPAAPGNLYPYCWGKGACPY
FECGNVWLRTDERDVNYWTSRYWLNGDFRKGDVSLTIENVTLADSGIYCCRIQIPGIMNDE
KFNLKLVIKPAKVTPAPTRQRDFTAAFPRMLTTRGHGPAETQTLGSLPDINLTQISTLANEL
RDSRLANDLRDSGATIRIGIYIGAGICAGLALALIFGALIFKWYSHSKEKIQNLSLISLANLPPS
GLANAVAEGIRSEENIYTIEENVYEVEEPNEYYCYVSSRQQPSQPLGCRFAMP (BRFIES
173)

BTLA
MKTLPAMLGTGKLFWVFFLIPYLDIWNIHGKESCDVQLYIKRQSEHSILAGDPFELECPVKY
CANRPHVTWCKLNGTTCVKLEDRQTSWKEEKNISFFILHFEPVLPNDNGSYRCSANFQSN
LIESHSTTLYVTDVKSASERPSKDEMASRPWLLYRLLPLGGLPLLITTCFCLFCCLRRHQG
KQNELSDTAGREINLVDAHLKSEQTEASTRQNSQVLLSETGIYONDPDLCFRMQEGSEVY
SNPCLEENKPGIVYASLNHSVIGPNSRLARNVKEAPTEYASICVRS  (EHES 180)

CTLA-4
MACLGFQRHKAQLNLATRTWPCTLLFFLLFIPVFCKAMHVAQPAVVLASSRGIASFVCEYA
SPGKATEVRVTVLRQADSQVTEVCAATYMMGNELTFLDDSICTGTSSGNQVNLTIQGLRA
MDTGLYICKVELMYPPPYYLGIGNGTQIYVIDPEPCPDSDFLLWILAAVSSGLFFYSFLLTAV
SLSKMLKKRSPLTTGVYVKMPPTEPECEKQFQPYFIPIN  (B5IES 193)

C€D200
MERLVIRMPFSHLSTYSLVWVMAAVVLCTAQVQVVTQDEREQLYTPASLKCSLQNAQEAL
IVTWQKKKAVSPENMYTFSENHGVVIQPAYKDKINITQLGLONSTITFWNITLEDEGCYMCL
FNTFGFGKISGTACLTVYVQPIVSLHYKFSEDHLNITCSATARPAPMVFWKVPRSGIENSTV
TLSHPNGTTSVTSILHIKDPKNQVGKEVICQVLHLGTVTDFKQTVNKGYWFSVPLLLSIVSL
VILLVLISILLYWKRHRNQDRGELSQGVQKMT  (EHES 212)
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€080
MGHTRRQGTSPSKCPYLNFFQLLVLAGLSHFCSGVIHVTKEVKEVATLSCGHNVSVEELAQT
RIYWQKEKKMVLTMMSGDMNIWPEYKNRTIFDITNNLSIVILALRPSDEGTYECVVLKYEKDAF
KREHLAEVTLSVKADFPTPSISDFEIPTSNIRRICSTSGGFPEPHLSWLENGEELNAINTTVSQ
DPETELYAVSSKLDFNMTTNHSFMCLIKYGHLRVNQTFNWNTTKQEHFPDNLLPSWAITLISY
NGIFVICCLTYCFAPRCRERRRNERLRRESVRPV (BEHIES 137)

£D8gs
MDPQCTMGLSNILFYMAFLLSGAAPLKIQAYFNETADLPCQFANSQNQSLSELVVFWQDQEN
LVLNEVYLGKEKFDSVHSKYMGRTSFOSDSWTLRLHNLQIKDKGLYQCIIHHKKPTGMIRIHQ
MNSELSVLANFSQPEIVPISNITENVYINLTCSSIHGYPEPKKMSVLLRTKNSTIEYDGVMQKSQ
DNVTELYDVSISLSVSFPDVTSNMTIFCILETDKTRLLSSPFSIELEDPQPPPDHIPWITAVLPTVI
ICVMVFCLILWKWKKKKRPRNSYKCGTNTMEREESEQTKKREKIHIPERSDEAQRVFKSSKTS
SCDKSDTCF (BE5 &S 138)

TLR2
MPHTLWMVWVLGVIISLSKEESSNQASLSCDRNGICKGSSGSLNSIPSGLTEAVKSLDLSNNR
[TYISNSDLQRCVYNLQALVLTSNGINTIEEDSFSSLGSLEHLDLSYNYLSNLSSSWFKPLSSLTF
LNLLGNPYKTLGETSLFSHLTKLQILRVGNMDTFTKIQRKDFAGLTFLEELEIDASDLQSYEPKS
LKSIQNVSHLILHMKQHILLLEIFVDVTSSVECLELRDTDLDTFHFSELSTGETNSLIKKFTFRNV
KITDESLFQVMKLLNQISGLLELEFDDCTLNGVGNFRASDNDRVIDPGKVETLTIRRLHIPRFYL
FYDLSTLYSLTERVKRITVENSKVFLVPCLLSQHLKSLEYLDLSENLMVEEYLKNSACEDAWPS
LQTLILRQNHLASLEKTGETLLTLKNLTNIDISKNSFHSMPETCQWPEKMKYLNLSSTRIHSVTG
CIPKTLEILDVSNNNLNLFSLNLPQLKELYISRNKLMTLPDASLLPMLLVLKISRNAITTFSKEQLD
SFHTLKTLEAGGNNFICSCEFLSFTQEQQALAKVLIDWPANYLCDSPSHVRGQQVQDVRLSY
SECHRTALVSGMCCALFLLILLTGVLCHRFHGLWYMKMMWAWLQAKRKPRKAPSRNICYDA
FVSYSERDAYWVENLMVQELENFNPPFKLCLHKRDFIPGKWIIDNIIDSIEKSHKTVFVLSENFY
KSEWCKYELDFSHFRLFDENNDAAILILLEPIEKKAIPQRFCKLRKIMNTKTYLEWPMDEAQRE
GFWVNLRAAIKS  (@5I&ES 145)

4-1BB
MGNSCYNIVATLLLVLNFERTRSLQDPCSNCPAGTFCDNNRNQICSPCPPNSFSSAGGQR
TCDICRQCKGVFRTRKECSSTSNAECDCTPGFHCLGAGCSMCEQDCKQGQELTKKGCKDC
CFGTFNDQKRGICRPWTNCSLDGKSVLYNGTKERDVVCGPSPADLSPGASSVTPPAPARE
PGHSPQIISFFLALTSTALLFLLFFLTLRFSVVKRGRKKLLYIFKQPFMRPVQTTQEEDG
CSCRFPEEEEGGCEL (BR5) &= 146)

PD-1
MQIPQAPWPVVWAVLQLGWRPGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSNTS
ESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDCRFRVTQLPNGRDFHMSVVRARRNDSGT
YLCGAISLAPKAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFQTLVVGVVGGLLGSLVL
LVYWVLAVICSRAARGTIGARRTGQPLKEDPSAVPVFSVDYGELDFQWREKTPEPPVPCVPEQ
TEYATIVFPSGMGTSSPARRGSADGPRSAQPLRPEDGHCSWPL (EHIES 153)

guooooaad
FIG. 8 (03%)

VISTA
MGVPTALEAGSWRWGSLLFALFLAASLGPVAAFKVATPYSLYVCPEGQNVTLTCRLL
GPVDKGHDVTFYKTWYRSSRGEVQTCSERRPIRNLTFQDLHLHHGGHQAANTSHDL
AQRHGLESASDHHGNFSITMRNLTLLDSGLYCCLVVEIRHHHSEHRVHGAMELQVQT
GKDAPSNCVVYPSSSQDSENITAAALATGACIVGILCLPLILLLVYKQRQAASNRRAQE
LVRMDSNIQGIENPGFEASPPAQGIPEAKVRHPLSYVAQRQPSESGRHLLSEPSTPLS
PPGPGDVFFPSLDPVPDSPNFEVI (BE5ES 219)

CD40
MVRLPLQCVLWGCLLTAVHPEPPTACREKQYLINSQCCSLCQPGQKLYSDCTEFTET
ECLPCGESEFLDTWNRETHCHQHKYCDPNLGLRVQQKGTSETDTICTCEEGWHCTS
EACESCVLHRSCSPGFGVKQIATGVSDTICEPCPVGFFSNVSSAFEKCHPWTSCETK
DLVWQQAGTNKTDVVCGPQDRLRALVVIPIFGILFAILLYLVFIKKYAKKPTNKAPHPKQ
EPQEINFPDDLPGSNTAAPYQETLHGCQPVTQEDGKESRISVQERQ (@EHIES

234)

PD-L1
MRIFAVFIFMTYWHLLNAFTVTVPKDLYVVEYGSNMTIECKFPVEKQLDLAALIVYWEM
EDKNIIQFVHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLQDAGVYRCMIS
YGGADYKRITVKVNAPYNKINQRILVVDPVTSEHELTCQAEGYFPKAEVIWTSSDHQVL
SGKTTTTNSKREEKLFNVTSTLRINTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPP
NERTHLVILGAILLCLGVALTFIFRLRKGRMMDVKKCGIQDTNSKKQSDTHLEET
(@E51% S 235)

PD-L2
MLLLLPILNLSLQLHPVAALFTVTAPKEVYTVDVGSSVSLECDFDRRECTELEGIRASLQ
KVENDTSLQSERATLLEEQLPLGKALFHIPSVQVRDSGQYRCLVICGAAWDYKYLTVK
VKASYMRIDTRILEVPGTGEVQLTCQARGYPLAEVSWQNVSVPANTSHIRTPEGLYQV
TSVLRLKPQPSRNFSCMFWNAHMKELTSAIIDPLSRMEPKVPRTWPLHVFIPACTIALIF
LAIVIIQRKR] (#E&251%5 236)

Gal-9
MAFSGSQAPYLSPAVPFSGTIQGGLQDGLQITYVNGTVLSSSGTRFAVNFQTGFSGNDI
AFHFNPRFEDGGYVVCNTRQNGSWGPEERKTHMPFQKGMPFDLCFLVQSSDFKVM
VNGILFVQYFHRVPFHRVDTISVNGSVQLSYISFQNPRTVPVQPAFSTVPFSQPVCFPP
RPRGRRQKPPGVWPANPAPITQTVIHTVQSAPGQMFSTPAIPPMMYPHPAYPMPFITT
ILGGLYPSKSILLSGTVLPSAQRFHINLCSGNHIAFHLNPRFDENAVVRNTQIDNSWGS
EERSLPRKMPFVRGQSFSVWILCEAHCLKVAVDGQHLFEYYHRLRNLPTINRLEVGG
DIQLTHVQT @EH&ES 237)
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FIG. 8 (05%)

MLLLVTSLLLCELPHPAFLLIPDIVMTQSQKIMSTTVGDRVSITCKASQNVDAAVAWY QQKPGQ
SPKLLIYSASNRYTGVPDRFTGSGSGTDFTLTISNMQSEDLADYFCQQYDIYPYTFGGGTKLEI
KGGGGSGGGGSGGGGSQVQLQQASGAELVRPGASVTLSCKASGYTFSDY EMHWVIQTPVHG
LEWIGAIDPETGGTAYNQKFKGKAILTADKSSSTAYMELRSLTSEDSAVYYCTGYYDYDSFTY
WGQGTLVTVSAGGGGSQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYYIHWVRQAPGQG
LEWIGCIYPGNVNTNYNEKFKDRATLTVDTSISTAYMELSRLRSDDTAVYFCTRSHYGLDWNF
DVWGQGTTVTVSSGGGGSGGGGSGGGGSDIQMTQSPSSLSASYGDRVTITCHASQNIYVWL
NWYQQKPGKAPKLLIYKASNLHTGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQGQTYPY
TFGGGTKVEIKEQKLISEEDLHHHHHH (Be5I&ES 238)

MLLLVTSLLLCELPHPAFLLIPDIVMTQSQKIMSTTVGDRVSITCKASQNVDAAVAWYQQKPGQ
SPKLLIYSASNRYTGVPDRFTGSGSGTDFTLTISNMQSEDLADYFCQQYDIYPYTFGGGTKLE!
KGGGGSGGGGSGGGGSAVALAQASGAELVRPGASVTLSCKASGYTFSDYEMHWVIQTPVHG
LEWIGAIDPETGGTAYNQKFKGKAILTADKSSSTAYMELRSLTSEDSAVYYCTGYYDYDSFTY

WGQGTLVTVSAGGGGSQVQLLESGPELLKPGASVKMSCKASGYTFTDYNMHWVKQSHGKS
LEWIGYIYPYTGGTGYNQKFKNKATLTYDSSSSTAYMELRSLTSEDSAVYYCARNFRYTYWYF
DVWGQGTTVTVSSGGGGSGGGGSGGGGSDIVMTQSPASLAVSLGQRATISCRASESVDSYD
NSLMHWYQQKPGQPPKVLIYLASNLESGVPARFSGSGSRTDFTLTIDPVEADDAATYYCQQN
NEDPYTFGGGTKLEIKRHHHHHH (EEFIES 239)

MLLLVTSLLLCELPHPAFLLIPELVMTQTPSSTSGAVGGTVTINCQASQSIDSNLAWFQQKPGQ

PPTLLIYRASNLASGVPSRFSGSRSGTEYTLTISGVQREDAATYYCLGGVGNVSYRTSFGGGT
EVVVKGGGGSGGGGSGGGGSQSVKESEGDLYVTPAGNLTLTCTASGSDINDYPISWVRQAPG
KGLEWIGFINSGGSTWYASWVKGRFTISRTSTTVDLKMTSLTTDDTATYFCARGYSTYYGDFN
IWGPGTLVTISSGGGGSDIKLQQSGAELARPGASVKMSCKTSGYTFTRY TMHWVKQRPGQGL
EWIGYINPSRGYTNYNQKFKDKATLTTDKSSSTAYMQLSSLTSEDSAVYYCARYYDDHYCLDY
WGQGTTLTVSSVEGGSGGSGGSGGSGGVDDIQLTQSPAIMSASPGEKVTMTCRASSSVSYM
NWYQQKSGTSPKRWIYDTSKVASGVPYRFSGSGSGTSYSLTISSMEAEDAATYYCQQWSSN

PLTFGAGTKLELKEQKLISEEDLHHHHHH (BFIES 240)

METDTLLLWVLLLWVPGSTGELVMTQTPSSTSGAVGGTVTINCQASQSIDSNLAWFQQKPGQ
PPTLLIYRASNLASGVPSRFSGSRSGTEYTLTISGVQREDAATYYCLGGVGNVSYRTSFGGGT
EVWVKGGGGSGGGGSGGGGSQSVKESEGDLVTPAGNLTLTCTASGSDINDYPISWVRQAPG
KGLEWIGFINSGGSTWYASWVKGRFTISRTSTTVDLKMTSLTTDDTATYFCARGYSTYYGDFN
IWGPGTLVTISSGGGGSDIKLQQSGAELARPGASVKMSCKTSGYTFTRYTMHWVKQRPGQGL
EWIGYINPSRGYTNYNQKFKDKATLTTDKSSSTAYMQLSSLTSEDSAVYYCARYYDDHYCLDY
WGQGTTLTVSSVEGGSGGSGGSGGSGGVDDIQLTQSPAIMSASPGEKVTMTCRASSSYSYM
NWYQQKSGTSPKRWIYDTSKVASGVPYRFSGSGSGTSYSLTISSMEAEDAATYYCQQWSSN
PLTFGAGTKLELKHHHHHH  (@&3|&S 241)

goooogao

FIG. 8 (03%)

METDTLLLWVLLLWVPGSTGDIGMTQSPSSLSASVGDRVTITCRASQDVSTAVAWY QQKPGKAPKLLI
YSASFLYSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYLYHPATFGQGTKVEIKGGGGSGGGG
SGGGGSEVQLVESGGGLVQPGGSLRLSCAASGFTFSDSWIHWVRQAPGKGLEWVAWISPYGGSTYY
ADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARRHWPGGFDYWGQGTLYTVSSGGGGSQVQ
LYQSGAEVKKPGASVKVSCKASGYTFTSYYIHWVRQAPGQGLEWIGCIYPGNVNTNYNEKFKDRATLT
VDTSISTAYMELSRLRSDDTAVYFCTRSHYGLDWNFDVWGQGTTVTVSSCGGGGSGGGGSGGGGSDI
QMTQSPSSLSASVGDRVTITCHASQNIYVWLNWYQQKPGKAPKLLIYKASNLHTGYPSRFSGSGSGTD
FTLTISSLQPEDFATYYCQQGQTYPYTFGGGTKVEIKHHHHHH  (EFI&ES 248)

METDTLLLWVLLLWYPGSTCDIQMTQSPSSLSASYGDRYTITCHASQNIYVWLNWYQQKPGKAPKLLI

YKASNLHTGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQGQTYPYTFGGGTKVEIKGGGGSGGG

GSGGGGSQVQALVQSGAEVKKPGASYKVSCKASGYTFTSYYIHWVRQAPGQGLEWIGCIYPGNVNTNY

NEKFKDRATLTVDTSISTAYMELSRLRSDDTAVYFCTRSHYGLDWNFDVWGQGTTVTVSSHHHHHH
(@E5IES 247)

METDTLLLWVLLLWVPGSTGDIQMTQSPSSLSASVGDRVTITCRASQDVS TAVAWY QQKPGKAPKLLI

YSASFLYSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYLYHPATFGQGTKVEIKGGGGSGGGG

SGGGGSEVALVESGGGLYQPGGSLRLSCAASGFTFSDSWIHWYRQAPGKGLEWVAWISPYGGSTYY

ADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARRHWPGGFDYWGQGTLY TVSSHHHHHH
(EHIBES 248)

METDTLLLWVLLLWVPGSTGDIQLTQSPASLAVSLGQRATISCKASQSVDYDGDSYLNWYQQIPGQPP
KLLIYDASNLVSGIPPRFSGSGSGTDFTLNIHPVEKVDAATYHCQQSTEDPWTFGGGTKLEIKGGGGSG
GGGSGGGGESAVALAQSGAELVRPGSSVKISCKASGYAFSSYWMNWYKQRPGQGLEWIGQIWPGDG
DTNYNGKFKGKATLTADESSSTAYMQLSSLASEDSAVYFCARRETTTVGRYYYAMDYWGQGTTVTVS
SGGGGSDIKLAQSGAELARPGASVKMSCKTSGY TFTRYTMHWVKQRPGQGLEWIGYINPSRGYTNY
NQKFKDKATLTTDKSSSTAYMQLSSLTSEDSAVYYCARYYDDHYCLDYWGQGTTLTVSSVEGGSGGS
GGSGGSGGVDDIQLTQSPAIMSASPGEKVTMTCRASSSVSYMNWYQQKSGTSPKRWIYDTSKVASG
VPYRFSGSGSGTSYSLTISSMEAEDAATYYCQQWSSNPLTFGAGTKLELKHHHHHH  (B25I& S
249)

METDTLLLWVLLLWVPGSTGQVQALVQSGAEVKKPGESVKVSCKASGYTFTNYGMNWVKQAPGQGLE
WMGWINTYTGEPTYADKFQGRVTMTTDTSTSTAYMEIRNLGGDDTAVYYCARWSWSDGYYVYFDYW
GQGTSVTVSSGGGGSGEGGSGGGESDIVMTQSPDSLTVSLGERTTINCKSSQSVLDSSTNKNSLAW
YQQKPGQPPKLLLSWASTRESGIPDRFSGSGSGTDFTLTIDSPQPEDSATYYCQQSAHFPITFGQGTR
LEIKSGGGGSEVALVESGGGLYQPGGSLKLSCAASGFTFNKYAMNWYRQAPGKGLEWVARIRSKYN
NYATYYADSVKDRFTISRDDSKNTAYLQMNNLKTEDTAVYYCVYRHGNFGNSYISYWAYWGQGTLVTV
SSGGGGSGGGGSGEGGSATVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYPNWYQQKPGQAPRG
LIGGTKFLAPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWYSNRWVFGGGTKLTVLHHHHHH
(@51% S 250)
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FIG. 8 (03%)

METDTLLLWVLLLWVPGSTGELVMTQTPSSTSGAVGGTVTINCQASQSIDSNLAWFQQKPGQPP
TLLIYRASNLASGVPSRFSGSRSGTEYTLTISGVQREDAATYYCLGGVGNVSYRTSFGGGTEVVWW
KGGGGSGGGGSGGGGSQSVKESEGDLYTPAGNLTLTCTASGSDINDYPISWVRQAPGKGLEW!
GFINSGGSTWYASWVKGRFTISRTSTTVDLKMTSLTTDDTATYFCARGYSTYYGDFNIWGPGTL
VTISSGGGGSQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYYIHWVRQAPGQGLEWIGCIYPG
NVNTNYNEKFKDRATLTVDTSISTAYMELSRLRSDDTAVYFCTRSHYGLDWNFDVWGQGTTVTV
SSGGGGSGGGGSGGGGSDIOMTQSPSSLSASVGDRVTITCHASQNIYVWLNWY QQKPGKAPK
LLIYKASNLHTGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQGQTYPYTFGGGTKVEIKHHH
HHH ERFIES 242)

METDTLLLWVLLLWVPGSTGELVLTQSPSVSAALGSPAKITCTLSSAHKTDTIDWYQQLQGEAPR
YLMQVQSDGSYTKRPGVPDRFSGSSSGADRYLIPSVQADDEADYYCGADYIGGYVFGGGTQLT
VTIGGGGGSGGGGSGGGGSQEQLVESGGRLVTPGGSLTLSCKASGFDFSAYYMSWVRQAPGK
GLEWIATIYPSSGKTYYATWVNGRFTISSDNAQNTYDLQMNSLTAADRATYFCARDSYADDGAL

FNIWGPGTLVTISSGGGGSDIKLQQSGAELARPGASVKMSCKTSGYTFTRYTMHWVKQRPGQG
LEWIGYINPSRGYTNYNQKFKDKATLTTDKSSSTAYMQLSSLTSEDSAVYYCARYYDDHYCLDY

WGQGTTLTVSSVEGGSGGSGGSGGSGGVDDIQLTQSPAIMSASPGEKVTMTCRASSSVSYMN

WYQQKSGTSPKRWIYDTSKVASGVPYRFSGSGSGTSYSLTISSMEAEDAATYYCQQWSSNPLT
FGAGTKLELKHHHHHH  (&25I%&S 243)

METDTLLLWVLLLWVPGSTGELVLTQSPSVSAALGSPAKITCTLSSAHKTDTIDWYQQLQGEAPR
YLMQVQSDGSYTKRPGYPDRFSGSSSGADRY LIIPSVQADDEADYYCGADYIGGYVFGGGTQLT
VTGGGGGSGGGGSGGGGSQEQLVESGGRLYTPGGSLTLSCKASGFDFSAYYMSWVRQAPGK
GLEWIATIYPSSGKTYYATWVNGRFTISSDNAQNTYDLQMNSLTAADRATYFCARDSYADDGAL
FNIWGPGTLVTISSGGGGSQVQALVQSGAEVKKPGASVKVSCKASGYTFTSYYIHWVRQAPGQG
LEWIGCIYPGNVNTNYNEKFKDRATLTVDTSISTAYMELSRLRSDDTAVYFCTRSHYGLDWNFDV
WGQGTTVTVSSGGGGSGGGGSGGGGSDIQMTASPSSLSASVGDRVTITCHASQNIYVWLNWY
QQKPGKAPKLLIYKASNLHTGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQGQTYPYTFGG
GTKVEIKHHHHHH (BHES 244)

METDTLLLWVLLLWVPGSTGDIVMTQSQKIMSTTVGDRVSITCKASQNVDAAVAWYQQKPGQSP
KLLIYSASNRYTGVPDRFTGSGSGTDFTLTISNMQSEDLADYFCQQYDIYPYTFGGGTKLEIKGG
GGSGGGGSGGGGSQVALQQSGAELYRPGASVTLSCKASGYTFSDY EMHWVIQTPYHGLEWIG
AIDPETGGTAYNQKFKGKAILTADKSSSTAYMELRSLTSEDSAVYYCTGYYDYDSFTYWGQGTL
VTVSAGGGGSDIKLQQSGAELARPGASVKMSCKTSGYTFTRY TMHWVYKQRPGQGLEWIGYINP
SRGYTNYNQKFKDKATLTTDKSSSTAYMQLSSLTSEDSAVYYCARYYDDHYCLDYWGQGTTLT
VSSVEGGSGGSGGSGGSGGVDDIQLTQSPAIMSASPGEKVTMTCRASSSVSYMNWYQQKSGT
SPKRWIYDTSKVASGVPYRFSGSGSGTSYSLTISSMEAEDAATYYCQQWSSNPLTFGAGTKLEL
KHHHHHH (B2FIES 245)

ugogooogdd
FIG. 8 (23%)

METDTLLLWVLLLWVPGSTGDIQLTQSPASLAVSLGQRATISCKASQSVDYDGDSYLNWYQQIPGQP
PKLLIY DASNLYSCIPPRFSGSGSGTDFTLNIHPVEKYDAATYHCQQSTEDPWTFGGCTKLEIKGGGS
SGGGGSGGEGSQVALAQSGAELVRPGSSVKISCKASGYAFSSYWMNWYKQRPGQGLEWIGQIWP
GDGDTNYNGKFKGKATLTADESSSTAYMQLSSLASEDSAVYFCARRETTTVGRYYYAMDYWGQGT
TVTVSSGGGGSQVALYQSGAEVKKPGASVKVSCKASGY TFTSY YIHWVRQAPGQGLEWIGCIYPGN
VNTNYNEKFKDRATLTVDTSISTAYMELSRLRSDDTAVYFCTRSHYGLDWNFDVWGQGTTVTVSSG
GGGSGEGCSCCCESDIQMTASPSSLSASYCDRVTITCHASQNIYVWLNWY QQKPGKAPKLLIYKAS
NLHTGYPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQGQTYPYTFGGGTKVEIKHHHHHH (B3I &S
251)

METDTLLLWVLLLWVPGSTGELVLTQSPSVSAALGSPAKITCTLSSAHKTDTIDWYQQLQGEAPRYLM
QVQSDGSYTKRPGVPDRFSGSSSGADRYLIIPSVQADDEADYYCGADYIGGYVFGGGTOLTVTGGG
GGSGGGGSGGGGSQEQLVESGGRLVTPGGSLTLSCKASGFDFSAYYMSWYRQAPGKGLEWATIY
PSSGKTYYATWVNGRFTISSDNAQNTYDLOMNSLTAADRATYFCARDSYADDGALFNIWGPGTLVTI
SSGGGGSEVQLVQSGAEVKKPGESLRISCKGSGYSFSTYWISWVRQMPGKGLEWMGKIYPGDSYT
NYSPSFQGQVTISADKSISTAYLQWSSLKASDTAMYYCARGYGIFDYWGQGTLVTVSSGGGGSGGG
GSGGGGSSYELTQPPSVYSVSPGQTASITCSGDNIGDQYAHWY QQKPGQSPVLVIYQDKNRPSGIPE
RFSGSNSGNTATLTISGTQAMDEADYYCATYTGFGSLAVFGGGTKLTVLHHHHHH (E5I&S 252)
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106/102
A US 2014/0242081 A1 (HAMMOND et al.} 28 August 2014 (28.08.2014) SEQ iD NO: 62 10, 14, 102, 1054102,
106/102
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special reason (as specified) o cansidered 19 invalve & Invenive siep when the document is
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Box No.1I  Observations where certzin claims were found unsearchable {Continuation of item 2 of first sheet)

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

1. I:I Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the int=mational application that do not comply with the prescribed requirements to such an
extent that no meaningful intemational search can be carried out, specifically:

3 D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. [I  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

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

-—— please ses extra sheet -~

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

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

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

4. 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.:
1-3, 10, 14, 15-17, 25, 27-28, 30-31, 37, 39-40, 101 {in part), 102, 105 (in par), 106 (in part), limited to BS-BDC sequences
SEQ ID NOQs: 240, 244 and CDR sequences SEQ ID NQs; 18-23, 24-20

Remark on Protesi I:I The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
I:l The additional search fees were accompanied by the applicant’s protest 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/ISA/210 (continuation of first sheet (2)) (January 2015)
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Continyation of: Box No. Il Obsarvations where unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so finked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group 1+: Claims 1-108, drawn to compositions comprising a group of bi-specific domain constructs (8S-BDC) The group of 85-8DC
will be searched to the extent that the BS-BDC encompasses the first two named BS-BDC, wherein: the different cancer antigan
apltopes are on the same cancer antigen (cancer antigan ROR1), wherein the cancer antigen epitopes on ROR1 are ROR1-A (R11}and
ROR1-a (R12); and the different immunce cell activating epitepes are CD3 and CD28, These first two named BS-BDC are namely:

- the first BS-BDC comprising first cancer cell antigen epitope ROR1-A {R11) and first immune cell activating epitope CD3, i.e. R11-CD3
«Myg-His {SEQ ID NO: 240}, and

- the second BS-BDC compiising second cancer cell antigen epitopa ROR1-a (R12) and second immune cell activating epitope CD28,
ie. R12-CD28-His (SEQ ID NO: 244).

Itis believed that claims 1-3, 10, 14, 15-17, 25, 27-28, 30-31, 37, 39-40, 101 (in part), 102, 105 (in part), 106 {in part), limited to BS-BDC
sequences SEQ ID NO: 240 (R11-CD3) and SEQ D NO: 244 {R12-CD28), encompass this first named invention, and thus these claims
will be searched without fee to the extent that they ancompass a group of BS-BDC comprising first BS-BDC of SEQ 10 NC: 240 (R11-
€D3) and second BS-BDC of SEQ ID NO: 244 (R12-CD28}. [Note: Claims 39 and 40 are included in the first named invention because
Ciaim 39 CDR sequences of SEQ [D NO: 18-23 correspoend to the R11 antibody and Claim 40 CDR sequences of SEQ ID NOs: 24-29
correspond to the R12 antibody]. Additional BS-BDCs will be hed upan the payment of additional fees. Applicants must specify the
claims that ancompass any additionally elected BS-BDC(s). Applicants must further indicate, if applicable, the claims which encompass
the first named invention, if different than what was indicated above for this group. Failure to clearly identify how any pald addltional
invantion fees are to be applied to the "+* group{s) will rasult In only the first claimed invention to be searched. An exemplary eleclion
would be wharain the group of BS-BDC further comprises a third BS-BDC, comprising a third cancer cell antigen epitope ROR1-B (2A2)
and immune cell activating epitope CD28, namely the BS-BOC of 242-CD28-His (SEQ 1D NO: 238), i.e. claims 1-4, 8, 10, 14, 15-18, 25,
27-28, 30-31, 37, 39-41, 101 {in part), 102, 105 (in part), 108 {in part), limited to the first two named BS-BDC set forth above and an
additional third BS-BDC of 2A2-CD28-His (SEQ 1D NQ: 228),

Group |I: Claims 107-115, drawn to a method for treating cancer

Group 1l: Claims 116 drawn to a method for stimulating an immune response

The Inventlans listed as Groups I+, I, 1l do not relate to a single genaral inventive concept under PCT Rule 13.1 because, under PCT
Rute 13.2, thay lack the same or correspanding speclal technical features for the following reasons:

Special Technical Features

Group |+ requires compositions cf matter comprising BS-BDC, nok required by Groups Il and |il. Further, the technical featura of aach of
the inventions listed as Group |+ is tha spaecific BS-BDC recited therein. Each invantion requires a BS-BDC comprising a diffarent
combination of cancer cell antigen epitope and immune cell activating epitope, not required by any of the other Invantions

Group |l requires method steps for treating cancer, not required by Groups H and |11

Group Il requires mathod steps for stimulating an immuna response, not required by Groups |+ and Il

Common Technical Features

The feature shared by Groups I+, |1, and Il is 8 group of bi-specific binding domain censtructs (BS-BDC) whergin geach BS-BDC in the
group targsts .

{i) a cancer antigen epitopa that is non-overapping and non-repetitive with a cancer antigen epitope targeted by another BS-BDC within
the group and

{iij an immune el activating epitope that is non-overlapping and non-repstitive with an immune call activating epitope targeted by
another BS-BOC within the group.

The feature shared by the inventions listed as Group I+ is a composition comprising said group of BS-BDC.

The feature shared by Graups Il and lit is & method of administaring a group of BS-BOC.

plaase sae continuation on next extra sheet «-w-.-

Form PCT/ISAS210 (extra sheet) (January 2015)
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However, these shared technical features do not represent a contribution over prior an, because the shared technical teatures are
taught by US 2015/0306141 A1 to Fred Hutchinson Cancer Resesarch Canter (hereinafter 'FHCRC').

FHCRC discloses a group of bi-spacific binding domain constructs (BS-BDC) (para [0144] "Chimeric receptors can be constructad with a
specificity for any cell surface marker by utilizing antigen binding fragments or antibody varlable domains of, for example, antihody
molecutes. The antigen binding molacules can be linked to one or more cell sighaling modules. In embodiments, call signaling modules
include CD3 transmembrane domain, CD3 intracellular signaling domains, and CD28 transmambrane domains"; para [0264)] "Chimeric
raceptors are arlificial receptors that include arn extracallular antigen-binding scFv, a spacer domain that provides separafion of the scFv
from the cell membrane and an intracellular signaling module that mediates T cell aclivation"} wherein sach BS-BDC in the group targets
(i) a cancer antigen epitope (para [0074] "in embodiments, the chimeric receptor nucleic acld comprises a polynuclaotide coding for a
ligand binding domain. In embodiments, the ligand binding domain specifically binds to a tumor or viral specific antigen™; para [0075]
"Tumer antigans are proteins that are produced by tumor cells that alicit an immune response. The selaction of the ligand binding
domain of the invention will depand on the type of cancer to be treated, and may targst tumor antigens or ather tumor cell surface
molecules. . . . Tumor antigens and cat surfaca molecules are wall known in the art and include, for axampla . . . ROR1"; para [0DBS] "In
specific embodiments, the target antigen is ROR1 . . . In a specific embodiment, the chimeric receptor construct includes a scFV
sequence from R12 antibody”; para [00886] "In specific embodiments, the target antigen is ROR1. . . . In a specific embodiment, the
chimeric receptor construct Includes a scFY sequance from R11 antibody™) and

{liy an Immune ¢ell activating epitope (para [0072] "The disclosure provides a chimeric receptar nucleic acid useful for transfarming or
transducing lymphocytes for use in adoptive immunotherapy™; para [0116] "in embodiments, the chimeric recepter nucleic acid
compHises a polynucleatide coding for an intracellular signaling domain. The intracellular signallng domain provides for activation of one
function of the transduced cell expressing the chimeric receptor upen binding to the ligand expressed on tumor cells®; para [J118] "In a
preferred embodiment, the intracallular signaling domain of the chimeric receptor can be designed to comprise the CD3-zata signaling
demain”; para [0120] "In one embodiment, the intracsllular signaling domains comprises all or a pertion of the signaling domain of CD3-
zeta or variant thereof and all or a portion of the signaling domain of CD28 or a variant thereof").

FHCRC does not specifically teach that the cancer antigen epitope is non-overlapping and non-repetitive with a cancer antigen epitope
targeted by another BS-BDC within the group; or that tha Immune cell activating epitope Is non-overlapping and non-repeétitive with an
immuna cell activating epitope targeted by anothar BS-BDC within the group. Howevar, FHCRC doaes teach that the BS-BDCs can be
designed to target different cancer antigen epitopes (para [0081] "In embodiments, a number of diffarent antibodies that bind to a
parficular tumor cell surface molecules can be Isolated and characierized™; para [0181] "The ROR1 chimeric receptors were designed
from RORA1 specific scFVs with different affinities”; para [0226] "The affinity of the scFV selected for designing a chimeri¢ racepter is an
additionat paramater that could affect T-cell recognition. We generated and characterized a panal of ROR1-specific mAbs of different
affinitles") and can further comprise a variety of different immuna cell actlvating epitopes (para [0068] "A variety of combinations of
primary and costimulatory intracellular signaling domain may be employed to enhance the in vivo efficacy of the chimeric recaptor. In
embodiments, different constructs of the chimeric receptor can be tested in an in vivo animal model to determine efficacy for tumor
killing™). Given that a variety of different corbinations of cancer antigen spitopes and immune cell activating epitopes ¢an be targetaed by
each BS-BDC construct, one of ordlnary skill in the art would have found it obvious to have BS-BDCs wharein the cancer antigen
apltope Is non-overlapping and non-repstitive with a cancer antigen apltope targeted by angther BS-BDC within the group; and whereln
the immune cell activating apitope is non-overiapping and non-repetifive with an immune call activating pitope targeted by another BS-
BDC within the group.

FHCRC further teachas a composition comprising sald group of BS-BDC {para [3140] "the adoptive celiular immunotherapy
compositions are useful in the treatment of a disease or disorder including a solid fumor, hematologic malignancy, breast cancer or
melanoma®; para [0161] "The disclosure provides for an adoptive cellular immunotharapy compositien”).

FHCRC further teaches a mathod of administering a group of BS-BDC (para [0175] "The disetogure also provides methods of performing
callular immunotharapy in a subject having a disease or disorder corprising: administaring a composition of lymphocytes expressing a
chimaric receptor as describad herain®; para [0188] *In embodiments, the composition as described herein are administered
intravencusly, intraperitansally, intratumorly, into the bone marrow, info the Iymph node, and/or into cerebrosgpinal fluid. in embadimants,
tha chimeric receptor enginaered compositions are dellvered to the sita of the tumor”).

As the tachnical features were known In the art at the time of the inventlon, they cannot be considered spacial technical features that
would otherwise unify the groups.

Groups I+, 11, 1l therefara lack unity of invention under PCT Rule 13 because they do not share a same or corresponding special
technical featura.
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