WO 2020/087065 PCT/US2019/058325

1127

FIG. 1

GFTFSSYG ISDDGSNK | AKDRGTMRVVVYD
(SEQIDNO: 1) | (SEQID NO: 6) | TLDI (SEQ ID NO: 13)

CAGGTGCAGCTGGTGGAGTCGGGGGGAGGCGTGGT
CCAGCCTGGGAGGTCCCTGAGACTCTCCTGTGCAGC
CTCTGGATTCACCTTCAGTAGCTATGGCATGCACTGG
GTCCGCCAGGCTCCAGGCAAGGAGCGGGAGTGGGTG
GCAGTTATATCAGATGATGGAAGTAATAAATATTATG
CAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGA
CAATTCCAAGAACACGCTGTATCTCCAAATGAACAGC
CTGAGAGTTGAGGACACGGCTGTGTATTACTGTGCGA
AAGATCGGGGTACTATGAGAGTAGTGGTTTATGATAC
TTTGGATATCTGGGGCCAGGGCACCCTGGTCACCGTC
TCCTCA (SEQ ID NO: 32)

IGHJ1*01

24

QVQLVESGGGVVQPGRSLRLSCAAS
GFTFSSYGMHWVRQAPGKEREWVA
VISDDGSNKYYADSVKGRFTISRDNS
KNTLYLQMNSLRVEDTAVYYCAKD
RGTMRVVVYDTLDIWGQGTLVTVSS (SEQ ID NO: 18)

5201

AKDRGTMRVAVYD
GFTFSSYG ISDDGSNK AFDL (SEQ ID NO:

(SEQ ID NO: 1) | (SEQ ID NO: 6) 4)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCGTGGT
CCAGCCTGGGAGGTCCCTGAGACTCTCTTGTGCAG
CCTCTGGATTCACCTTCAGTAGCTATGGCATGCACT
GGGTCCGCCAGGCTCCAGGCAAGGAGCGGGAGTGG
GTGGCAGTTATATCAGATGATGGAAGTAATAAATA
CTATGCAGACTCCGTGAAGGGCCGATTCACCATCTC
CAGAGACAATTCCAAGAACACGCTGTATCTGCAAAT
GAACAGCCTGAGAGCTGAGGACACGGCTGTGTATTA
CTGTGCGAAAGATCGGGGTACTATGAGAGTAGCGGT
TTATGATGCTTTTGATCTCTGGGGCCAGGGCACCCTG
GTCACCGTCTCCTCA (SEQ ID NO: 33)

IGHJ1*01

ND

EVQLLESGGGVVQPGRSLRLSCAASG
FTFSSYGMHWVRQAPGKEREWVAVIS
DDGSNKYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKDRGTMRV
AVYDAFDLWGQGTLVTVSS (SEQ ID NO: 19)

ND
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FIG. 1, Cont.

GFTFSSYG ISDDGSNK | AKDRGTMRVAVYD
(SEQIDNO: 1) | (SEQIDNO: 6) | TLDI (SEQ ID NO: 15)

| CAGGTGCAGCTGGTGGAGTCGGGGGGAGGCGTG
| GTCCAGCCTGGGAGGTCCCTGACACTCTCCTGTG
| CAGCCTCTGGATTCACCTTCAGTAGCTATGGCAT
GCACTGGGTCCGCCAGGCTCCAGGCAAGGAGCG
| GGAGTGGGTGGCAGTTATATCAGATGATGGAAG
| TAATAAATATTATGCAGACTCCGTGAAGGGCCG
ATTCACCATCTCCAGAGACAATTCCAAGAACAC
| GCTGTATCTGCAAATGAACAGCCTGAGAGTTGA
| GGACACGGCTGTGTATTACTGTGCGAAAGATCG
GGGTACTATGAGAGTAGCGGTTTATGATACTTTG
| GATATCTGGGGCCAGGGCACCCTGGTCACCGTCT
| CCTCA (SEQ ID NO: 34)

IGHJ1*01

| QVQLVESGGGVVQPGRSLTLSCAASGFTFSS
| YGMHWVRQAPGKEREWVAVISDDGSNKYY
ADSVKGRFTISRDNSKNTLYLQMNSLRVEDT
1 AVYYCAKDRGTMRVAVYDTLDIWGQGTLV
1 TVSS (SEQ ID NO: 20)

5480

Pan

GFTFSSYG ISYDGSKK | AKDRGTMRVVVYDT
(SEQIDNO: 1) | (SEQIDNO: 7) | LDI(SEQ ID NO: 13)

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTC
CAGCCTGGGAGGTCCCTGAGACTCTCCTGTGCAGCCT
CTGGATTCACCTTCAGTAGCTATGGCATGCACTGGGT
CCGCCAGGCTCCAGGCAAGGAGCGGGAGTGGGTGGC
AGTTATATCATATGATGGAAGTAAGAAATACTATGC
AGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGA
CAATTCCAAGAACACGCTGTATCTCCAAATGAACAG
CCTGAGAGTTGAGGACACGGCTGTGTATTACTGTGC
GAAAGATCGGGGTACTATGAGAGTAGTGGTTTATGA
TACTTTGGATATCTGGGGCCAGGGCACCCTGGTCACC
GTCTCCTCA (SEQ ID NO: 35)

IGHJ1*01

35

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYG
MHWVRQAPGKEREWVAVISYDGSKKYYADSV
KGRFTISRDNSKNTLYLQMNSLRVEDTAVYYCA
KDRGTMRVVVYDTLDIWGQGTLVTVSS

(SEQ ID NO: 21)

4089
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FIG. 1, Cont.

GFTFSGYG | ISYDGSNK | AKDRGTMRVVVYD
(SEQIDNO: 2) | (SEQIDNO: 8) | TLDI (SEQ ID NO: 13)

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTT
GGTACAGCCTGGGGGGTCCCTGAGACTCTCCTG
TGCAGCCTCTGGATTCACCTTCAGTGGCTATGG
CATGCACTGGCTCCGCCAGGCTCCAGGCAAGGA
GCGGGAGTGGGTGGCAGTTATATCATATGATGG
AAGTAATAAATACTATGCAGACTCCGTGAAGGG
CCGATTCACCATCTCCAGAGACAATTCCAAGAAC
ACGCTGTATCTCCAAATGAACAGCCTGAGAGTTG
AGGACACGGCTGTGTATTACTGTGCGAAAGATCG
GGGTACTATGAGAGTAGTGGTTTATGATACTTTGG
ATATCTGGGGCCAGGGCACCCTGGTCACCGTCTC
CTCA (SEQ ID NO: 36)

IGHJ1*0
1

32

QVQLVESGGGLVQPGGSLRLSCAASGFTFSGY
GMHWLRQAPGKEREWVAVISYDGSNKYYAD
SVKGRFTISRDNSKNTLYLQMNSLRVEDTAVY
YCAKDRGTMRVVVYDTLDIWGQGTLVTVSS

(SEQ ID NO: 22)

5240
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FIG. 2

GFTFSSSW IKQDGSEK | ARDRRGPFFHI (SEQ IGHJ 1*
(SEQ ID NO: 3) | (SEQ ID NO: 9) ID NO: 16) 01

GGGGTGCAGCTGGTGGAGTCTGGGGGAGGC
TTGGTCCAGCCTGGGGGGTCCCTGAGACTCT
CCTGTACAGCCTCTGGATTCACCTTTAGTAGC
TCTTGGATGAGCTGGGTCCGCCAGGCTCCAGG
GAAGGGGCTGGAATGGGTGGCCAACATAAAG
CAAGATGGAAGTGAGAAAGACTATGTGGACT
CTGCGAAGGGCCGATTCACCATCTCCAGAGAC
AACGCCAAGAACTCACTGTATCTGCAAATGAA
CAACCTGAGAGCCGAGGACACGGCTGTGTATT
ACTGTGCGAGAGATAGGAGGGGGCCCTTTTTTC
ATATCTGGGGCCAGGGCACCCTGGTCACCGTCT
CCTCA (SEQ ID NO: 37)

40

GVQLVESGGGLVQPGGSLRLSCTASGFTFSSS
WMSWVRQAPGKGLEWVANIKQDGSEKDYV
DSAKGRFTISRDNAKNSLYLQMNNLRAEDTA
VYYCARDRRGPFFHIWGQGTLVTVSS

(SEQ ID NO: 23)

5554

Pan

GFTFSSSW
(SEQ ID
NO: 3)

GGGGTGCAGCTGGTGGAGTCTGGGGGAGGCT
TGGTCCAGCCTGGGGGGTCCCTGAGACTCTCC
TGTGCAGCCTCTGGATTCACCTTTAGTAGCTC
TTGGATGAGCTGGGTCCGCCAGGCTCCAGGG
AAGGGGCTGGAATGGGTGGCCAACATAAAGC
AAGATGGAAGTGAGAAAGACTATGTGGACTC
TGCGAAGGGCCGATTCACCATCTCCAGAGACA
ACGCCAAGAACTCACTGTATCTGCAAATGAACA
ACCTGAGAGCCGAGGACACGGCTGTGTATTACT
GTGCGAGAGATAGGAGGGGGCCCTTTTTTCATA
TCTGGGGCCAGGGCACCCTGGTCACCGTCTC
CTCA (SEQ ID NO: 38)

IKQDGSEK
(SEQ ID NO: 9)

ARDRRGPFFHI (SEQ ID

*
NO: 16) IGHJ1*01

50

GVQLVESGGGLVQPGGSLRLSCAASGFTFSSS
WMSWVRQAPGKGLEWVANIKQDGSEKDYVD
SAKGRFTISRDNAKNSLYLQMNNLRAEDTAVY
YCARDRRGPFFHIWGQGTLVTVSS (SEQ ID NO: 24)
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FIG. 2, Cont.

QD ARDRRGPFFHI

(SEQID | (SEQID NO: ,

NO. 3) 10) (SEQ ID NO: 16)
GGGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGT
CCAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGC
CTCTGGATTCACCTTTAGTAGCTCTTGGATGAGCTG
GGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGG
TGGCCAACATAAACCAAGATGGAAGTGAGAAAGAC
TATGTGGACTCTGCGAAGGGCCGATTCACCATCTCC
AGAGACAACGCCAAGAACTCACTGTATCTGCAAATG
AACAGCCTGAGAGTCGAGGACACGGCTGTGTATTAC
TGTGCGAGAGATAGGAGGGGGCCCTTTTTTCATATCT
GGGGCCAGGGCACCCTGGTCACCGTCTCCTCA
(SEQ ID NO: 39)

IGHJ1*01

45

GVQLVESGGGLVQPGGSLRLSCAASGFTFSSSWMS
WVRQAPGKGLEWVANINQDGSEKDY VDSAKGRF
TISRDNAKNSLYLQMNSLRVEDTAVYYCARDRRG 5984
PFFHIWGQGTLVTVSS (SEQ ID NO: 25)

350337 | GFTFSSSW | IKQDGSEK ,
(CD38- | (SEQID | (SEQID No: | ARPRRGPFFHI (SEQ ID NO: IGHJ1%01
NO: 3) 9) 16)

GGGGTGCAGCTGGTGGAGTCTGGGGGAGGCTT
GGTCCAGCCTGGGGGGTCCCTGAGACTCTCCTG
TGCAGCCTCTGGATTCACCTTTAGTAGCTCTTGG
ATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGG
GCTGGAATGGGTGGCCAACATAAAGCAAGATG
GAAGTGAGAAAGACTATGTGGACTCTGCGAAG
GGCCGATTCACCATCTCCAGAGACAACGCCAAG
AACTCACTGTATCTGCAAATGAACAGCCTGACA
GCCGAGGACACGGCCGTGTATTACTGTGCGAGA
GATAGGAGGGGGCCCTTTTTTCATATCTGGGGCC
AGGGCACCCTGGTCACCGTCTCCTCA (SEQ ID NO: 40)

46

GVQLVESGGGLVQPGGSLRLSCAASGFTFSSSWM
SWVRQAPGKGLEWVANIKQDGSEKDYVDSAKGR
FTISRDNAKNSLYLQMNSLTAEDTAVYYCARDRR
GPFFHIWGQGTLVTVSS (SEQ ID NO: 26)

5785
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FIG. 3

(SEQID ARGPRGFYSSGPDDFDI

IGHV4-
IGHJ1*01
. 20%
4) NO: 1) (SEQ D NO: 17)

CAGCTGCAGCTGCAGGAGTCGGGCCCAGGACT

GGTGAAGCCTTCGGAGACCCTGTCCCTCACCTG
CACTGTCTCTGGTGGCTCCATCAGTAGTAGTCT

TTTCTACTGGGGGTGGATCCGCCAGCCCCCGGG
GAAGGGGCTGGAGTGGATTGGGAGTATCCATG

ATAGTGGGAGCACCTACTACAACCCGTCCCTCA
AGAGTCGAGTCACCATATCCGCAGACACGTCCA
AGAACCAGTTCTCCCTGAAGCTGAACTCTGTGA
CCGCCACAGACACGGCTGAGTATTACTGTGCGA
GAGGGCCGCGCGGTTTCTATAGCAGTGGCCCTG
ATGATTTTGATATCTGGGGCCAGGGCACCCTGG
TCACCGTCTCCTCA (SEQ ID NO: 41)

38

QLQLQESGPGLVKPSETLSLTCTVSGGSISSSLFY
WGWIRQPPGKGLEWIGSIHDSGSTYYNPSLK SRV
TISADTSKNQFSLKLNSVTATDTAEYYCARGPRG
FYSSGPDDFDIWGQGTLVTVSS (SEQ ID NO: 27)

1296

GGSISSSNYH | IYYSGST
(SEQIDNO: | (SEQID ARGPRGFYSSGPDDFDI

5) NO: 12) (SEQ ID NO: 17)

IGHJ1*01

339296
(CD38-

CAGCTGCAGCTGCAGGAGTCGGGCCCAGGAC
TGGTGAAGTCTTCGGAGACCCTGTCCCTCACC
TGCATTGTCTCTGGTGGCTCCATCAGCAGTAG
TAATTACCACTGGGGCTGGAGCCGCCAGCCCC
CAGGGAAGGGGCAGGAGTGGATCGGGAGTAT
CTATTACAGTGGAAGTACCTACTACAACCCGT
CCCTCAAGAGTCGAGTCACCATTTCCGGAGAC
ACGTCCAAGAACCAGTTCTCCCTGAAGCTGAG
CTCTGTGACCGCCGCAGACACGGCTGTGTATTA
CTGTGCGAGAGGGCCGCGCGGTTTCTATAGCAG
TGGCCCTGATGATTTTGATATCTGGGGCCAGGG
CACCCTGGTCACCGTCTCCTCA (SEQ ID NO: 42)

QLQLQESGPGLVKSSETLSLTCIVSGGSISSSNYH
WGWSRQPPGKGQEWIGSIYYSGSTYYNPSLKSR
VTISGDTSKNQFSLKLSSVTAADTAVYYCARGPR
GFYSSGPDDFDIWGQGTLVTVSS (SEQ ID NO: 28)

2974
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FIG. 4

G4S linker (1=1) | GGGGS SEQ ID NO: 29
G4S linker (n=2) | GGGGSGGGGS SEQ ID NO: 45
Isatuximab heavy | QVQLVQSGAEVAKPGTSVKLSCKASGYTFTDYWMQ
chain WVKQRPGQGLEWIGTIYPGDGDTGYAQKFQGKATL

TADKSSKTVYMHLSSLASEDSAVYYCARGDYYGSN

SLDYWGQGTSVTVSSASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQ
SSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVD
KKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD | SEQ ID NO: 30
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEV

HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM

HEALHNHYTQKSLSLSPGK
Isatuximab light DIVMTQSHLSMSTSLGDPVSITCKASQDVSTVVAWY
chain QQKPGQSPRRLIYSASYRYIGVPDRFTGSGAGTDFTF

TISSVQAEDLAVYYCQQHYSPPYTFGGGTKLEIKRTV
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ
WKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

Human IgGl ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPV
TVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS
SLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPI
EKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLV
KGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFL
YSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGK

Human IgG4 ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPV
TVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS
SLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPSCP
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
QEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTI
SKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGF
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSR
LTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLS
LGK

SEQ ID NO: 31

SEQ ID NO: 43

SEQ ID NO: 44
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FIG. §

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVR
QAPGKEREWVAVISDDGSNKYYADSVKGRFTISRDNSK
NTLYLQMNSLRVEDTAVYYCAKDRGTMRVVVYDTLDI
WGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
VVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPP
CPSCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVD
VSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAK
GQPREPQVYTLPPSQEEMTKNQVSLWCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSR
WQEGNVFSCSVMHEALHNHY TQKSLSLSLGK

(SEQ ID NO: 46)

GVQLVESGGGLVQPGGSLRLSCTASGFTFSSSWMSWVR
QAPGKGLEWVANIKQDGSEKDY VDSAKGRFTISRDNAK
NSLYLQMNNLRAEDTAVYYCARDRRGPFFHIWGQGTL
VTVSSESKYGPPCPSCPAPEFLGGPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKP
REEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEK TISKAKGQPREPQVY TLPPSQEEMTKNQVSLSCA
VKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLV
SRLTVDKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSL
GK

(SEQ ID NO: 47)

EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWYQQK
PGQAPRLLIYGASTRATGIPARFSGSGSGTEFTLTISSLQS
EDFAVYYCQQYNNWPWTFGQGTKVEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQS
GNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE
VTHQGLSSPVTKSFNRGEC

(SEQ ID NO: 48)

QSVSSN (SEQ ID NO: 49)

GAS (SEQ ID NO: 50)

QQYNNWPWT (SEQ ID NO: 51)

EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWYQQK
PGQAPRLLIYGASTRATGIPARFSGSGSGTEFTLTISSLQS
EDFAVYYCQQYNNWPWTFGQGTKVEIK

(SEQ ID NO: 52)
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Cell-Based Hydrolase Activity
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FIG. 9
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CD38F12A_2GS_CD38F11A_IgG1 0.03 18.63
CD38F11A_2GS_CD38F12A_IgG1 0.29 18.46
CD38F12A_2GS_CD38F11A_IgGTsil 0.31 14.01
CD38F11A_2GS_CD38F12A_IgGTsil 0.11 14.55
CD38F12A_2GS_CD38F11A_IgGa4sil | 10.05 10.22
CD38F11A_2GS_CD38F12A_IgG4sil 0.08 18.87
CD38F11A + CD38F12A 736.60 4.48
Positive Control 0.15 63.25
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Cell-Based HuCD38 Hydrolase Activity
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FIG. 16

Cell-Based Hydrolase Activity
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