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a preparation method therefor and an application thereof. The antibody of the

present invention comprises anti-human CD38 antibodies having high, medium,

and low affinities, canbind to crab-eating macaque CD38, and can kill tumor cells

by means of a Fc-dependent immune effect mechanism. The antibody can be ap-

| plied to treat CD38 related diseases such as multiple myeloma, non-Hodgkin lym-
! phoma, AL amyloidosis, T-cell lymphoma, and diffuse large B-cell lymphoma.
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i CD38 Ptk KA M & HEMAR
ARG
AR B, S A, AR AN CD38 A J 3L % Ty
EFRNH] 6

BEREAR

CD38 J&—> 46kDa ) MBS A, MIAMBLH 258 MR FIRALIAE, CD38
(I D B ELAE 32 AR A T BB B ANE 5 A% 5 S D BE A P BRI PRI BN N 530 57 < A
IEHEIRAT, D38 /K PRIAEM RFEE R L, (HAEZRWEEEh, &
A fieba 41 e Sk iR R CD38, A CD38 R AR (1 B BB O A5

Z R B R AT B b CL A i P A o« 30 R 4 M
HHEN B G A N v R A, BRI TR BRIOR, RS R 2R
TR B 5 v ey R 200 N SR T 3 B0 22 P 5 o v I 22 R M R T K
i DI S A I, RUR T IRE A M R 25 m T8 A Il R 4
SRR o MM FE T AR OB B L) 1. 572 T, R A AR 475 4E,
w6 s AR 8-10 JiMil. S Z Ak dL e OB ANER 1 B AL 55 2 P K 31
s, RIZ RV R 2R L .

TR TR CD38 B 5w B 44 32 B Ik Fe MM 28 RS2 AL A1) 5% FE I 983 40
AFEAMEN FHIABLFIEH (DO BN FRI4HEIER (ADCO. FiEN 3
frgnfusrmRfE R (ADCP), PLAGHEILANMEM TS (apoptosis). Ih4h, CD38 HifkH
A SR ER]: Rl CD38+A eI T 40 S AT BE T 4H B A e
RGOS VER], R BRI AT R

[ Bx &1 X6 CD38 A4 254 215 AE () Daratumumab F138i% 35/ Tsatuximab
O LT, REGEYIN MOR202 7EIE RIS T o #81A] CD38 MPURTE 2 R ME i S8R A
7 AR L T IAT 2 R AET I R N FAMBIAA AR B39 s, %
2y Je Bk R SRy 7 L% DRk BE AR FR U B 2 S IR

FE B AlE SR 1) BT VAR TN RS AR S A AR 1K T B GRS KD B
Celgene I R CRIBEERL) A HZ T RIBI7 . LA FDA #tE 7 214
WEM AT 2 RKIEEERIGTT, FERTHZARARMIL, 7780825 5.
WE T UG, BRTRAIAEZN 7-8 4, IEERDE 2 K E R NS R, &
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M) T 2 R BRI MK . D38 R EDR, NERMEEE
T B, R R ORONUAER TR SR OL VBT R JWAS CD38 HUiA U AT 7
RERUS T2 R, EmEE L R,

RUENE

KB RPNBAT T KERE, B3 7 40 DU R4S 4 iR i
CD38 [ R FLREFUA, IXEeHUAR RIS A AR B MR () CD38 4550 3R15 T — RIA
A PAMEAFEISERA IR CD38 fifhk, H ARSI Fo fii Pk % 2SI
AT A0

FE— T, ARERAL T R RS A A CD38 MIPUIR B4 & 5
HASHEENARX, BHdEEE XA HDR3 751, (L&A & HCDRL F1/
o¢ HCDR2 P31, fE—Lbsgjifi i &r, 13k HCDR3 I &% H SEQ 1D NOs: 3,
6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45 F 48 AR FF.
E—EeseiJy &R, iR HCDR2 JFFA &1k E SEQ ID NOs: 2, 5, 8, 11, 14,
17, 20, 23, 26, 29, 32, 35, 38, 41, 44 F1 47 [IRAFLIR . 16— LLSLjE )7
%, B3R HCDRI FEFIEL43%% 1 SEQ ID NOs: 1, 4, 7, 10, 13, 16, 19, 22,
25, 28, 31, 34, 37, 40, 43 Al 46 FIEILIEFF).

FE—SsEifJy R, FARHEE R XA 5% H SEQ ID Nos: 97, 99, 101,
103, 105, 107, 109 AT 111 R ZEILFr 5 BA 2/ SO%FVETE M LMK P51, B
F TR BT A XA A6 E SEQ ID NOs: 97, 99, 101, 103, 105, 107, 109
AL R EER 751 o

fE—SEsiE r R, RrR PR A A CD38 PR B B R &S &3 id &

A[AR X, Hoob RS2 T AR X 4247 LCDR1. LCDR2 H1/3% LCDR3 %], 75 Jhussg
5%, Bk LCDRL R4 &1k E SEQ ID NOs: 49, 52, 55, 58, 61, 64,
67, 70, 73, 76, 79, 82, 85, 88, 91 M1 94 MAILIL . 1&—LLSLiE 7 &,
LCDR1 RIS &3 H SEQ ID NO: 115 IEIEMF . 1ERLsLii &=, B
R LCDR2 FEFIM446 1 SEQ ID NOs: 50, 53, 56, 59, 62, 65, 68, 71, 74,
77, 80, 83, 86, 89, 92 195 KEIEML P, FE— LUK &Y, LCDR2 77
A H SEQ ID NO: 116 MM, fERLLsy %, firid LCDR3 Fr
P A4 1 SEQ ID NOs: 51, 54, 57, 60, 63, 66, 69, 72, 75, 78, 81, 84,
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87, 90, 93 F1 96 M2 HLRRITH . fE— L))y %, LCDR3 JP AL 51k H SEQ
ID NO: 117 [EREIL T 1.

FE—SSEHf R, ERREER AR XA A 5% 3 SEQ ID NOs: 98, 100, 102,
104, 106, 108, 110 AT 112 MZZEMKFr 5 BA 220 SO%FVETE M LMK FrF1; B
AR A XA A% SEQ ID NOs: 98, 100, 102, 104, 106, 108, 110
A 112 (REER 751 o

FEREISERE T b, FRBUELS G EE Fab F B, Fab” B,
Flab” )2 A B Fv FrBt. scPv JFBL. Fd A BOR s i4

FE—SSETr R, BTk Rk R4 S N CD38 KISy B 5 5 e
GRS

FE—SSE Ty R, TR BRI S A N CD38 KIHE Ty AL
o

BT, ARHIERAL T RIS B A, Ik RIA B S AH R R 41 R]
b bk R 8 .

FE—SESEH T 2, R RIL#AE A pTTH. pUCST. pDRL. pcDNA3. 1(+) .
pDHFF B, pCHO 1. 0 %%,

BT, AR Y R R4, Pk E40 S B TR RS
Bk, LSy SR, BTk 1 400y HEK293 ., COS. CHO. NSO, sf9. sf21,
DH5 a . BL21 (DE3) BY, TG1 4.,

SEVYTT I, AHERAE T — R & 5 T PR R R RS S N CD38 KT
WEHPUR S AW 1I77%, Frd ik asE DU 3.

a) TEAL 1358 = 5 T BTk (W76 40 L Re 8 7 A Pk Sk BUH LR 45 53 0 1
RIBFATT, HFRPrR e E40M, WA PrdsiE s RS G2 DL
b) 73 B IR AL a) AL I IR FAR B AR 25538 75

BIITME, ARiERGE T MAMAEY, FrRd S a s JrmanAm
HUN CD38 ke Hei SR 4555043 A S 252 AT 452 I i

FE— L8y R b, Bk A TRI7 N CD38 AR MBI o

FE—BESEET S0, ik CD38 MISSPIm B 2 KB B BER . AFER &L
AL RS FEEME L T AU R . RIS MR B 4RI U L 02 PRI A e
L9750 M 1 s A P s s P 1 I /DN R
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JR IR 45 B A = B L e 5

FEHARTT I, A HIGRAL T P E0EST A CD38 AHSRER IS, BG4 T
A HEMAEE—J7 TR SRS 456804 BUR 1077 TR 24
a0

AR CD38 FURBLH R S5 &3 2 Retigfr I 5 A (D38 454, AA
i PRGN FSERT 7390 CD38 Hiddk, ARt Fo M e BUsipL il o5
TR A . AR RIFIA D38 JUEBUH bR 456 56 4 7l DL T T B8R o7
CD38 MR, Bl KM EHR . AFEASMEIE . AL ZUEmEEsh, 1
S0 P R AN SR I2 K B A A e 2
B e B

Bl 1 NEAL CD38 HL b B 34K 5 Daudi LS & (1 Skin 5 1

K 2 NIEAY CD38 HiAAiE S Daudi Ik E988 40 M 7 T R sz B 245 1

K 3 9 NisAL CD38 HLAAH Fe AZHETE 5 Daudi bk CL87 200l 3 1 O SR 06 45 2R
RS

ARHUE AL T R TS AT A CD38 [MIFTHIHL CD38 FUABIL PR 45 &3 4%
FEALRSERETT R, A PIERTUABHUR S S8 2 BA . PARRA RS 7
454 CD38 (MYGPE, [RIRT AT LSS A Bk CD38. A HIFIEHRME T iR B L bR
255 BUM R 0,5 PITIAR SR R 3 L 0, 5 FITR S B R B (1 7 - 4t .
il A& RN A AZATAR B JT 1 AR i i BB 45 6 BRI B 2 R AR 2 S
1 G FRB EGTT CD38 HH I8 BURIE o

NG MIRMEA PG, 108 RSO AT R R e R AE

ARSCF ARG “ ik ” P A 5 DU 5 2 IR B, RV I Tk LIRS T3 79 4% B4 (1)
BE NIRRT EREA ST, UMHZRAE @ T .. #EEOSE
FER AR X (55 9 VH) S EHEE X (455 o CH) o FEREIE 8 XA 75 =M, B CHI
CH2 J¢ CH3. SRS REERI X (485 N VL) MRS X (H 5 N CL) . F5E
fE5E XA S —ME(CLD o« VH & VL X R[gE-— D4 4 B TANE X (CDR) 1 48
X, b g il A MO X (FR) B OR ST X

WA A, RIEHUER “TURLS G 23RN T8 G HUR N B ik o
TR BUX Bt o FUlal & A 4n] DL & FE AT AR X (VH) o FRBE R AR X (VL) BY |-
HRPIF o« BURRIFUR S G BORTAE AR AT A O BRAE R A M 58 BE S A 70111 4%
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BT A A AR B UK RV AL B 8% TR SR . B 45 A I IR
HVESLBIHE: Fab v B Fab’)2 B Fd B Fv B B8 By (scFv) 73
T BB dAb B R AR AR X S IR B A A R s /N TR B T
(143 8BS CDR) o ARG “HUE S5 G807 AR H T TR 73+, Xk,
0 SN U7 R A G Gtk o

WA A, ARE “EEERARX (VH) 7 f BB AZX (VL) 7 405l 6 41
TR L SR BEIX, HALE PRI 2. 3 S 4 M2 CDR 1. 2 }% 3.

ARSI AR N R AK, FAMNKEX (CDR, EH A CDRI. CDR2 F CDR3) & H]
AR DX H AR R S A0 7 R S PR S e KR X ek VH B VIL %) CDR J7 2147 P A
W E XI5, B kabat 5 XA Chothia % X, #I#1Z W Kabat et al,
“Sequences of Proteins of Immunological Interest” , National Institutes
of Health, Bethesda, Md. (1991); Al-Lazikani et al., J. Mol. Biol.
273:927-948  (1997) ; LI K Martin et al. , Proc. Natl. Acad.
Sci.USA86:9268-9272 (1989) o Xf T-43 E PRI A X 55, 7] LURYE Kabat
5E M B Chothia 52 SCRAGE VH A VL FEZIH CDR [X 731 o 7524 I iE K SE 5 &6
H1, FH Kabat % X CDR ¥3. fEACH, HEEERAZX ) CDRL. CDR2 S CDR3
43 7% HCDR1. HCDR2 % HCDR3:; #2HEW[AF[X Y CDR1. CDR2 & CDR3 437l &
MX} LCDR1. LCDR2 K LCDR3.

ST E AR R AT AZ X 31, B] B 2 R 7 20 Hr T A2 X7 Bl CDR X
B, flana] LLR) B AR 2R B Abysis #5552 (http://www. abysis. org/)

WA HIARTE “Rpr s &7, RGP B RAERENLES & 5L,
WK U FE R AL A A, BB DAL O R R PE LR SR AR K 2 /D7
RS & TR R PR AR 7 SRR T 1, DU AE R4 & T W
FECSE 2 H P UM SRS BN, AR BIBFUETT R RIS & T AR S EA
2 (g SR EEE AN SE RKS0H) 1 D38,

ARSCFTHIARGE “ B ESUR” 45 AR B SO SRAF RO fAR, BT, B
T ATRRAE D BB AEAE AR KA I RAZASL A SRR R 25 D ok R A RN
ARSCITA B T R SRR AR G Pk, b EREN/ BRI 5ok
P E AR R B T B AR SR S B S B 50 4 v R0 82 7 B 7] B8 ) 9, i 28
M/ BEREERI AR TR SR T 53— WA aE T 53— Uk S B SR S0 o 0
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R P BAR R B R, IF BAE AR X R HUR R v B, RE BT RERINH BT iR 1Y
R (B0, 22 E RS 4, 816, 567 Ml Morrison et al, Proc. Natl. Acad.
Sci. USA 81:6851-6855 (1984) ).

ARSI AL, ARIE “RVETE” o SONVERE P I G NS00 G, Z IR
BAZ T R 7 3 AR A A R (R R B 7 40 b, I SRR 22 IR B K T 43 LU T IR PE
F T XS B 5 VAR SEEAT LR PR AE AU N & A RN o ASTHTIR Y« 22/ 80% (] 5
M7 JEAREIVE I 80%% 100%H (RAT—1EL, #1401 85%, 90%. 95%. 99%%%.

ARSI AL, RiE “CD38 AHIRZIR 7 G2 K I B BER  AEE A Sk EiE
AL BUGERP RS PE L T 40 M bk LR AN ORI MK B 4 L bk 2 55

— i1, ARHIERME TR RIS S D38 MRS BURG A, HA
HRE R M/ BUREE AT AR X . 3R 1-3 FoRBIPESIH T IE T A HHE AR du s
(¥ CDR. EEHEFIRBER] AR X S FE IR T 51

ERARISEETT %9, HCDR3 1 H SEQ IDNOs: 3, 6, 9, 12, 15, 18, 21,
24, 27, 30, 33, 36, 39, 42, 45 A48 s IR T 55— BARKI S
J5%h, HCDR3 ¥ SEQ ID NOs: 3, 9, 18, 21, 27, 33, 36 145 Prnhia st
M. FEARIER)SEE T2, HCDR3 1&H 9, 18, 21, 27, 33, 36 Al 45 iR
M EEIR T

ERARISEETT %9, HCDR2 £ H SEQ IDNOs: 2, 5, 8, 11, 14, 17, 20,
23, 26, 29, 32, 35, 38, 41, 44 N 47 Pros BRI FF]. 785 — BARRI S
J5%h, HCDR2 %[ SEQ ID NOs: 2, 8, 17, 20, 26, 32, 35144 Prnhya st
M. FEARIER)SEE /T 2, HCDR2 1&H 8, 17, 20, 26, 32, 35 Al 44 iR
M EEIR T

ERARISEETT %9, HCDR1 3£ H SEQ IDNOs: 1, 4, 7, 10, 13, 16, 19,
22, 25, 28, 31, 34, 37, 40, 43 A1 46 s &L T 785 — BARRI S
J5%h, HCDRL #%& [ SEQ ID NOs: 1, 7, 16, 19, 25, 31, 34 143 Prshya st
M. FEARIER)SEE T2, HCDRL 1&H 7, 16, 19, 25, 31, 34 1 43 iR
M EEIR T

FE—BSLE T B, AR ATFRBUAERE R A IX A5 % B SEQ 1D NOs: 97,
99, 101, 103, 105, 107, 109 A1 111 WM rH. fERARRISERE T 2=, Fr
RELEFAFIX HYEE SEQ ID NOs: 97, 99, 101, 103, 105, 107, 109 A 111

b
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I FE IR 7 71 AL R

AR S T AR B B0 i 485 8 A0, 1 B B T AR X I Rl Bl ] A —
AR AR X

FE—SeSZgfi Ty &b, Pk FegE ] A2 X [ CDR3 (LCDR3) 1% H SEQ ID NOs: 51,
54, 57, 60, 63, 66, 69, 72, 75, 78, 81, 84, 87, 90, 93, 96 M 117 fix
MR A 755 — BAKR Lt /7 % 0 LCDR3 1% [ SEQ ID NOs: 51, 57, 66,
69, 75, 81, 84 Ml 117 FrosiaiEmra. A iSEiEy %€, LCDR3 1% H
SEQ ID NOs: 57, 66, 69, 75, 81, 84 Al 117 s & IERE 5.

fE— sy &b, LCDR2 #%& H SEQ ID NOs: 50, 53, 56, 59, 62, 65, 68,
71, 74, 77, 80, 83, 86, 89, 92, 95l 116 FinNEILIRTF], BEILH SEQ
ID NOs: 50, 65, 68, 74, 80, 83, 92 I 116 FrRMAREIRFF. (EHLTE I SL
5%, LCDR2 ¥ SEQ ID NOs: 65, 68, 74, 80, 83, 92 #l 116 FrnHI&
FIL A

fE—ResEiy &b, LCDRI % H SEQ IDNOs: 49, 52, 55, 58, 61, 64, 67,
70, 73, 76, 79, 82, 85, 88, 91, 94 Ml 115 MR IR FFF, BLF %L SEQ ID NOs
55, 64, 67, 73, 79, 82, 91 1 115 RIRAFEIKIFF. FERIERI LG %4, LCDR]
[ SEQ ID NOs: 55, 64, 67, 73, 79, 82 M1 91 PrsfIRAFRFF.

FE—LESEHE T b, AR SCAITFHRI BUA R R A2 X A1 | SEQ ID NOs: 98,
100, 102, 104, 106, 108, 110 A1 112 KRR FH. 1FEAKRISLIE T 24,
JTid i E I A8 X ik [ SEQ ID NOs: 98, 100, 102, 104, 106, 108, 110 Al 112
I FE IR 7 71 AL R

FE— BT Eh, ARSCAFFI B E R R E R AR X R R AT
X 7] PALE B3R BT A28 6 4% 15 0 B2 A EAR 2 L L Fe 51 R il BB sk B in =
SRR, HARBR R RFRE G A CD38 HTE Tk,

FERESE T R h,  RIAEERER .. SURBRIMIEE N 1-30 4, ik
120 A, AR 1-10 Ao FERIEHISEREDT b, AR IR AR 7
FIZZ) 1. 20 34 4. 5. 6. 7. 8. 9. BK 10 DMEIFEMAIEUC. BLIA/ oA,
SRR EETTZ N, FIRESEARERTFIMEZES 1. 20 3. 4805 1M
LR A BAC S SRR BN IN o 72 BRI SERE T 58 0 ik S 2R B AU AR <1 PE AR

FERIRRISERE T S P, ASCAIFRIBUAA Pk 57H, 105H, 116H. B 145H,
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HoepfAR 57H (SR AR X F 531 SEQ 1D NO: 99 firaw, BRI 48 X FF 51 SEQ
ID NO: 100 7R, Horfr LCDR2 0364 SEQ ID NO: 116 Frox, HA4 CDR F%15 R
Pk 57 WIAHIF]; Bidk 1056H R EBE R AZ X P40 SEQ 1D NO: 107 P, gk
AIAZ X FE A0 SEQ ID NO: 108 Fax, Horb CDR o1 R HUAR 105 AHIF]; Hifk
116H (¥ 8 5 AT AF X FP 5131 SEQ 1D NO: 109 FizR, #84EnI 42 X 373141 SEQ 1D NO:
110 i, v CDR FE 315 IR 116 M Bidk 145H (¥ 5% AT A5 X e Zil
SEQ ID NO: 111 fR, BHER]AZX P01 SEQ 1D NO: 112 firw, Hih LCDR3 48
ey SEQ 1D NO: 117 FizR, Hr COR 323145 SRS 145 RIAHIA.

FE— SRR SENETT R, AR SCATT B g B ve B Bidds o A8 BRI SEiE 7 =,
AN TFFRIFUAR 9 NI RIS

ARICATF PR B R 5 53 7 R e me MR 25 5 N CD38. 72 HAR K SL i
TR, Prid USRS AR e PEES & N CD38 B B Ak CD38. fEfLik
SEETT ST, FrR iR B R 45 638 05 A & A (D38,

FE— LS 7 R R, ARATEE R BAR AT U T ARG . #ldn, Pk
IREAK T PR pTT5. pUCS7. pDRI. pcDNA3. 1 (+) < pDHFF Az pCHO 1. 0 HH ) —Ffr,
FALBAR T A] AR AT G 1 W MB35 5 1 RS DNA 7251

FE—SsE Ty b, ARG EA0M v &4 Bid RIABARII4E, ATLUE R
P40, anis FLEN B g AR 3R RG] H T AR B I BUAR B B SR 46
AESAIFRIE. Bilt, HEK293 400, COS. CHO. NSO. sf9 M sf21 Z&¥ynli&E T
AR Pk e O E A BIRR B E AR EAZ 4, Bl Bk
DH5 a . BL21 (DE3) BY, TG1 4.,

FE— Sy SR, ASCAFIIFIA CD38 M fR ik il 4 ik . 1
EARRILFMNT, HaRm T4, MRIEHIA (D38 BgEhiis; o Enal
WRIEMBUA D38 HFghEbiik. R Fik75vk, LG BE A E A aifh i Ay
—MR, BIANAE SDS-PAGE ik [N B —4 .

FE—SESEJE T e, PR SR AT B 07 100 A SO A FFRISA CD38 Hiddk
BEAT A B AEAK, AR TR RS AR R, AT DA R R 75 0 v h G o
W DU PH S AT IR 45 & 2858 B ROHT A CD38 Hik .

FE—SEsLfi 7 R rh, ARSCAF I ANIEHRIITA CD38 i rifE g & i DUR
TrFAF BN I SEE0 = H & BN CD38 FLlE %% Balb/c /INBR, 7E 2 IR /I B
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9 P o i B0 B L L 55 e 2 R A M R 5 1 22t ELAT AN TR SR AT AT I 2 22 08
SHfAR. TEEARHL, AHRE RN KESES, HeaIERIA T A CD38 i1
JE, AEIER BRI A E R 5 CD38 HER A /AN, REEE— I b
AR/ RN M S R A IR Al bR sp2/0 Ry, BRE S MR ASRFI N CD38 FiJi
P A PR MRk, AEDSAE T A CD38 454 A1 Daudi 4N 45 & R 3RS B bR
AR . ¥ B AR T AT NG 5, R A B R RE LR (RN e e 3 A% RS
AR pCHOL. 0 10 g PR FIBBUARIE IS IR BT AL e CHO 4aifife, SR IR EE 5
R PR TR WA 7 17 S 4 L e e, s 5 0 43 30 P v 08 o o P S I 5 7 4 RS
7=, H Protein A SERIFES BSBLAML ANVRAG BTN CD38 FLJ5 i i P HT A4 o

FE 5y Hh—Be st Ty 2y, W] DA P A SIS RO, 401 PCR 5 A8 — 2
B BRI AR SR A oA ol 7 AL LA TR 2 BN VAR T S BOH A A2 S T 2K A A 1)
SEARBTUATT AAE G 0B SR AN s X (CDR) 45 M3 A A S48 ok 7 A AR S i Ak,
A H B AEAE, Blng ARy CEARI KD). 1050, femfE. fisk
G U, A ShuiA T B BB TR AR UA R R g . ik
BERBNZFIUE, IFHRATE D TRIZEAD 1L 20 30 4. 5, 6. 7. 8. 9
B 10 AN LR IR AL 22 bk AR e 0 B R AR H T ERIE L&
JEXIAL JE— N BUE 24 CDR X, (H@WBEHEZLIX (FR) 2. LRy
MR B, WA 5 NAEIR SRR U8 I 3RAR IR e A 0 1% B K PR

KRHERAL T ZMA G, SR AT HUEBH IR ES 6595 A
v BRI BAE . ASCATFR B BT CD38 B pERESUAR, BT LARIZ A Bl
S MR — R T 25 70), AT SE RS E M R HE T 3. AE—SESE T &, X
BB ] AREA ST AT I HT A CD38 R 5a B S B R IR A% O P B B A e B
M, WA CRY A B 2 B e R CRAR AR TR BBt EcA
Do AE—RESEHETT S, W TVRARHIR], WE AT RE 2° C-8° C 5 R IRFR
DRRE A R BSEET  Rh, A TR, 7R 30° ¢ RN ERADAA HIRERR
5E o

FE—LEsTjfi 7 S h, AR B CD38 Hufds 5w B il 77 mT Sy il 25 48 &
(iR, ZKEF SRTERHIR, P KEN BRTHIR, AT ARSCAFRIBLA D38
L B B KT BOAR TR0, 2525 Fr] A2 R VAR A IR T SR vs Tk
s EBAEER SR MRS AL AR B SEETT Bh, RIEETE
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FIEFHAR T JEE R ISR R A 0 DAL I RS (i 20 BY
80, VHIEVNH (VHIE VP 188), Triton, T KeHEMEREA (SDS), HIERK
B, POk MR e LR, Pluronics, MONAQUATTM &%, A
ERNAFHA CD38 5 BEHUAT BURAL RN E-—SeSE T b, R E
FIGFEA T AT FUA MBS BESS, B0 J P R s S 1 i
I, BRI E IR, B¥2E, Bl =Joly. SPMEmE . N F.
RIS VR WORESE T BN B 2 A St i T RS ] )76 AR U PR B AR BA
I BIREE B T AR FF RSB RAS o SR TR AR A R T SN H R BB
HAE, ZRAFEARRT: Tris. ARRENR. BEREREMRHLA S .

AR HIFILRAL T BT EOGRIT CD38 AHRPR I T, HAaRe T META
CD38 itk BE L EHA CD38 FiikIA &9, Hikil, A AFHIBA CD38
PR BB A b TR R/ BRIT CD38 AHIHIR .

FE—BESEHET SR, g CD38 MR ER B 2 A R . AR A ekl
AL RS FEEME L T AU R . RIS MR B 4RI U L 02 PRI A e
L5« PRI A0 3 I« 2R 40 R MR TR I /N e
JR IR 45 B A = B L e 5

AICAFFRIPUA CD38 Sy B B S 20 S AT ARG ATE P B 45 Za R,
T E RN DR AR T . JORd MER ™ R DA R 2R R 7, T LB
KIS LS RAER GG, ARG e,

TR B L5 W 1A e FH 700 SR T A0 AT MR AR o o E AT T 7 B 7 T A2 A« £
TR LA o 1] AR AL T RS 1 R T & A A i A SRR S
HEY R RBF DTS, WEE SOy “TpMEARGIE” o EbHEt, Ak
(3795 AR 2 IR V0 S 4 B G5 P I 5 o 2005 LIRS AN 4505 1 1) B4 it FH AR 0T
BRI BRI /] o 7R YT PERLFT Y, 7 A 55 22 DA o 52 65 1) st it P R % 25 i 74
= E A g IR bk, HARE B # SR R AR IR 4 B e A
k. BRSE, AT TR R A R AR N 5T AR S AR g s
b 75 B AR AR R = A

AUt BFBCRER ok, W CBEET. B8 M CSh7 BIR YA
AT, B R AR A . A, BUbIR.

JSEAZIRAR, FEA I B0 E 5 L SR T SR B v A BRI L e

10
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MBI, nIE M T A SR AR AT AR 5SS SR BRSE ], FRAR
52X

RN E SR R T AR o LA BAR B SE R R A R R R
(Y30 Y A LR A A B A PR A o SEE TG AN R 550 A% e B T TR I PR AN A
IXAE NI TTVENS T AU AT E BRI N 5 A AT R, JF BAEVE 2 dUs
HAT rtiad, B 1 BT PSR TUA TR SR T RIE IR IR
PSS Anwl B

RS HEf]
SEHER 1 A CD38 HuSPBY I Fe BREEAN Flag br2sdi) . £r8ENE CD38 Hush Bt Flag
2 EA . S HHUA Daratumumab 8] 4

N CD3SHUE - FI M ST SGBARM (55 : HG10818-M) . JHItPCRIZKE ACD38
Niiti 5543-300 2 1% v Be 7 i) S5 hFe Jr BONIF Laghrs (DYKDDDDK) HEATHf#%, hFc
H B RIFlaghn 2060 T Coi, FHFMEEpTTSRIAFMAE (LB =AF) £, FE
pTT5 (hCD38-ECD-hFc) FpTT5 (hCD38-ECD-Flag) , e HUIN 545 B 54 1E 6 1 7o &
BEAT BURLANR 5 5 G

B HRCDISF A WY SET SR (B85 2 CG90050-G) o T I PCRIEH HiNi
HA44-30 1hr E IS i B 5Flaghi2s (DYKDDDDK) HEATHEHE, FlaghpZsfr T-Cifk,
I RpTToRIAHE (LI FEIRAF) L, FRAFpTT5 (cyno—CD38-ECD-Flag) , ik
MO > 5 SR 55 4 TR 1 9 B AT TR AR S 3

Daratumumab (] LR 7 Bk [ IMGT, £k B h 1 4k 5 4= L PR & il 2 4
FRRER AR XAZH R 7751 o 8L PCRIZ:HE Dara tumumab B 8 (¥ AT AF X 5 1gG1f{1H 52
X ¥z Daratumumab’ 5 7] 42 [X 5 Kappa B (1H E X #8558 B kg
ZpTToRISHME, WP IS IEFIN G RAT FUR 32 LA &5 e

AL PE VR FURL S YL HEK293E 41 e 2 (SE30 2 ARAF) o I 25 3mM I 7R R
ffFreestyle293% 353 (W HGibco A T)) Bi 55K )5, FIProtein ASEAIZHT (WY
H Pharmacia/A&)) BiF lagsii Al JE T (I B GenscriptA &) Md ot #= G aifh
HWEA. EAMTEET EWHF R (Bicinchoninic acid, BCA) JriEi#AT,
AR RNEA AT TR — 2o 5. 2082 & AT LU /N

11
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K LB i 5

SERER2_hCD38-ECD-hFc i s

¥ 100pg/ B IhCD38-ECD-hFedt Jit A AR R Eh /K AR i 7ol J 5 SRR AR T 3
[CTEARMEFNR A, HEH S A A G0 4-5 8 14 f1Balb/c/N R () 1 g Rtk
VIR A R AT, A YFRES: SCXK(F) 2013-0018) 34T ¢ N % Ak gt.
=JEJE, H50ue/ BINE A FERERR R T 5 55 E R I R A S &R A, H
A TEA AR R BT BN 2 i, PIE S AR E S I . A D SRAE S
SRR A B R B B LT, R A hCD38-ECD-hFe it Ji IUELTSABEAT 1L
T B AR o T B AR BN > 100005 /N ., AEHRUIL 5 — & AT s 2 «
B kS 10pg it J& /100p ]l A F K/ B .

P2 HOAS L ELTSA T 533847 . M A hCD38-ECD-hFehi R A AELTSAMR , 43
WYL wg/ml, FL100w 1, 4CEMPILR . PBST (£0.5% Tween—20HJPBS)
PR 2R G40 o AU S 1% BSAR A 41200 1 1, 38T 3 4/ 5 40
T, B-20CUKFEHRAER A o K6 TR EELTSARR AR A FUIIIAAS [FI R 1 /)N BRI S75
100 w1, Be2NE AL, SIRWEHE . 5/0EF . PBSTHLIE 3R AT IIAIPBST1: 10000
M FUHRPER IC R S i B Tedidd (B SigmaA®)) 100w 1, ZHiMEH 1/
PBSTHESR 3RS H1Fo BEFLINL100 u L AR (i F AT ELTSA T (A AV 55 0 LBV 1%
BEL: LROEARELIRS)) B, MERSLIMALO0 u 1 2M H2S04%% 1Bk £ 1E S i .
STEV A EEFRIL (Molecular Device) £E450nmif K4kl & & FLODAH .

SEHER] 3 Z SR b A i

ZRATIE sp2/0 L1 ke 1 v By B M R B SR D ARG R s A P, DR
N TCM=18) 7£ 37°C 5% CO, 5 7-48 h g%, UG HI— RIB. DRl E =K
JEBUN RN HEAT RS . RS S TEI T s BUNRRIE, BT SER S AT
PR B T K A R R sp2/0 4HB LA 10: 1 BILLBNE A, 1500rpm S50 7 43 8h
ok BiBW. 1 248N Iml PEG (1450), #2490 £, 7F 2.5 BT
I1375 DMEM ¥5557% (W Gibco 2AH)) bml, H—k PN 5ml Jo LG R 54 1 %
B2, #E 5 B, 1280rpm B0 8 . M —H 96 LRI i sp2/0 4
B, K 4l B X S8Rl N 96 FLIR, BE4L 2000 . 56 F & IR B EER4 Chypoxanthine,

12
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. RIS (aminopterin, A) FIRARMEIERZE (thymidine, T) (¥ HAT H;3%
TG, A 374 KRB, 10 KU HT B30, 10 RJF, RN
G 96 FUBURIART 1090}, B L% F hCD38-ECD-hFe 54 (M RHbR IR 4T
ELISA #:0. ELTSA KI5 TARISE RG] 2 b a0 17 o B3de th P 4 2 08 o
FET 24 JURH YR SR, AIRARHEHAT Wik, RIGFEERIE B INTUA R
STRR AT R

SEHER] 4 BURAODTA CD38 B v B A5 B I

SRR R B AL I 273 B ST RE B SEF E T 150 AR ARSIk - HiFiX
G K2 IR 0 R M AT AR B B A P Trizo | R HRAS 2% A IR LR 1) s RNA,
F 6 508 (M ABT A 44 mRNA 6 TR cDNA. DASCHRRIE 1 51 9058
if PCR 4738 SRIFIFIA CD38 B3 P4 Ak 1) 4 m A8 X RN B m] AR X R IR], 4R
1 PCR P=Hy3i BN pGEM-T #dd, T 4B Al A8 X B[R /731 {E GenBank HiAf
RAFITIBAT L b, BB PRI R &/ 1eG W AR X BRI ARE. & 1

FIFK 2 BI28 TR HUIR K CDR X IR &L R 7 51 o
1 R IR (D38 Bk HgE CDR SULRRF 51

itk 5 HCDR1 X$NZFFF 5115 | HCDR2 XPRZHF31 %5 | HCDR3 XM 551 5
(SEQ 1D NO.) (SEQ ID NO.) (SEQ ID NO.)
1 1 2 3
30 4 5 6
57 7 8 9
63 10 11 12
64 13 14 15
71 16 17 18
73 19 20 21
77 22 23 24
78 25 26 27
84 28 29 30
105 31 32 33
116 34 35 36
119 37 38 39
132 40 41 42
145 43 44 45
148 46 47 48

13
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SR 5 B CD38 v B B 1) AL

WP H R, PR L, 57, 71, 73, 77, 78, 105, 116 M 145 SHifk
BEAT 1A ORI N IEAG AR ARG A o 5 B A 110 g S e e B B 0 4 1) B
A AF X MR BT X, FIH overlapping PCR 43515 A TgG1 (53 54 1H 5 X 1%
B o

R 2: TRtk RIESIA CD38 HidkHEAE COR FEEMR 5

Tilhdm = LCDR1 XM HIFFAS | LCDR2 XM MFIFFFI%S | LCDR3 XM fFFSI S
(SEQ 1D NO.) (SEQ ID NO.) (SEQ 1D NO.)

1 49 50 ol

30 92 93 54

o7 95 o6 o7

63 o8 99 60

64 61 62 63

71 64 65 66

73 67 68 69

77 70 71 72

78 73 74 75

84 76 77 78
105 79 80 81
116 82 83 84
119 85 86 87
132 88 89 90
145 91 92 93
148 94 95 96

R4 Kabat y2: 0% BRIR B9HT A CD38 5 5l B Hru s (14 47 m 4% X R #E  m] AR [X
MIZFERR 7P BAT 0 E 7 3 A CDR L4 4> FR. BL 105 SHuikAE], @it
fE NCBI IgBlast 5 A IgG JERFFH (Germline) BEAT FJRPELLEL, HeF
IGHV1-46+01 JyE 8 CDR R AEAREAR, 4 BISHIHTA CD38 Hwu g Hifk 105 ‘SHIH
B CDR XAZHE N IGHVI-46%01 ‘B ERX, My i E R COR AR fiik . Rk, &
5 A Tg6 ERFPFEEELLE:, HFE T6KVI-16%01 AFEE CDR FBHERAR,
USRI BTA CD38 T B4 105 5 (W42 55 CDR X A HE N IGKV1-16%01 {5 32X,
He 42 B Y CDR BB budds o [RIRS, FEURIERS [, X —LeE AL X [ A f A7 g
1T T IS RAR  FEREAT I S AR, R FEMR PP HIBEAT 1 Kabat A%, £ 04z
H H Kabat A48, HRULHL, X THEERZXPF], H4 Kabat 435 36 A7 F
[l 5 BRI L, B3 43 frH0 A RAZR T, 55 44 A2 P IO R 1, 55 46
ARy s IS NIRRT R, 55 66 A7 G BIEARIEM R, 55 69 670 T [FI5E A RIE

14
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(¥ S. X TERRBXFH], ¥ Kabat ZmidaE 48 i) MBI N RIEM 1, 55 67
BV TS IR A, 55 69 A2 M BIE AR L, 58 71 6700 R IR A RIE
A, 573 AL T BN IR K, 55 78 A2f0 V RIS A R A, EIRATAR X
BR P I A TAEMIEM Cricetulus griseus WEMW 8 R IT#AT 208700
TG R F B AN JEA T AR X 31 5 N TGl 858 IXAHE, MhiidsE S 105
SRR AIFALBUA 105-Humanization, 105H).

M ERAH R JEE, 0 HRBURRIRE#AT T AU NI TR I AT AR (X 2
BT 55 WA 3, TR E X B T 58 SEQ ID NO: 113 Frion, Rk
fE 58 X LR35 SEQ IDNO: 114 Fizn. FIH pTT5 B4k 5 7l i i U5k T
B FEEIOWER RIAE A, g LR E A AR HEK293E R Guik AT R gL It
FikPilk. HEK293E 4HMAE Free Style 293 Expression Medium (JH Gibco
W) B, FIA] PET 5 Gyl BUREE N4 HL 5 RS WG4t 135, #
HI Protein A ZUAKJ5 3R %> AL 5 v FE B4

4, 1SR NIEA S I B RE R AR X S AR IR 7 B SEQ ID NO: 97 ks
NI B ] A8 X IR 75110 SEQ 1D NO: 98 . 5 A TgGl fHE XA
B, BEARAG H PRSI,

57 ‘SHUM NVEAL 5 I FEAE 7] AR X ZU LB S¥ 5131 SEQ 1D NO: 99 FizR: A
bS5 R B T AR [X LR FE B 301 SEQ 1D NO: 100 il o 5 A TGl 18 5 X A% 5
IR STH BRI

71 S HuE NIEAE 1 HRE AR X SRR P 7 40 SEQ 1D NO: 101 ffiR: AU
bS5 R B T AR (X Z LR FE B 301 SEQ TD NO: 102 Bl o 5 A TGl 18 5 X AH%E S
ARG TIH BRI

73 SHUE NIEAJE 1 HRE AR X SR T 7 a0 SEQ 1D NO: 103 fiaR: AU
bS5 W B T AR [X LR FE B 301 SEQ 1D NO: 104 Bl . 5 A TGl 18 X AH%E 7
2 S CWRINOENR NS

78 SHUAE N IR G (1 HRE AR X SUE R P 7 40 SEQ 1D NO: 105 fiaR: AU
b S R B ] AR [X LR FE B 301 SEQ TD NO: 106 il . 5 A TGl 18 5 X AH%E 7
2 S E W NOERR NS

105 SHUAE N IG5 I B EE R AR X B 7 50 SEQ 1D NO: 107 Fims A
JEAL IR IR B m] AR X R 7551401 SEQ TDNO: 108 i e 5 A 161 1H5E X A&

15



WO 2022/095698 PCT/CN2021/124806

J5, BRI 105H [T 51

116 SHUAE NI G I EEER] AR X B 7 50 SEQ 1D NO: 109 Fws A
PEAL o R B ] AR X R JE R 5140 SEQ IDNO: 110 B 5 A 161 fHE X AHE
J5, EAIRTG L16H [T 31

145 SHUAE NI G B EER] AR X B 7 540 SEQ 1D NO: 111 Boms A
PEAk 5 R B ] AR X R JE R 5180 SEQ IDNO: 112 P 5 A Gl fHE X AHE

JG, mAFRAF 1450 (FUAIT .
2 3: R AR LA CD38 47 B AT G T 45 X F A 82 41

HHEAEXEER | R RXEER

ks F#%1 (SEQ ID NO.) | %1 (SEQ ID NO.)
1H 97 98
57H 99 100
71H 101 102
73H 103 104
78H 105 106
105H 107 108
116H 109 110
145H 111 112

SeiEfl 6 A EAL CD38 3 BEHi MR Daudi 4H M f 45 &

W A KR R AP Daudi 20 e (SEI8 % {RA7 ) BURE V14 8505 FIER N 1% FBS
(¥ PBS B, JEWMATN 2 X 10 FUERES B Sk 10 wg/ml, =A5BE TR
(FE8ABRIL) JEINAE. £E 96 fALEFFRRT, A 20ul /9L (4 X 10°/4L) Daudi
G, JEMN 30 w1 BREEREE I BUAZIY), 4°CFE 30 4B TN 180 u 1 1% FBS
PBS {i5¥, 1200rpm &0 6min. HIEZREM L EGE, MAFEHA 1g6-FITC (H
1% FBS PBS 1: 1000 ##%) 501, #£4 C W5 30 2%F. 0 18011 1% FBS
PBS J& 1200rpm B0 6 435h G ] 160 1w 1 PBS Tk, &% FH A w4 i AR 0 £
RIH PR . FIH GraphPad Prism6 BATHATHE 2T, SCIhas RILE 1 fik
4,

R 4: ANJRAL CD38 FLARXS Daudi 4HMEHILE &

EARETRE) EC50 (ng/ml)
57H 1248.0
71H 811.5
78H 942.9
105H 6845.0

16
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116H 563. 7
145H 1345.0

SRR 7T AL CD38 HiAkE S Daudi WkELIR AN MLE T

£ 96 FLEFFRAR 200 p 1/FLAYSEEAE R, I 1 X 10° Daudi 4H/4L,
JEINN 1.85 A1 1. 03w g/FLIIFUEZY), Hids 24 /NS HRG, ERFRALH E#EE
I 1: 100 B PL (Propidium lodide) VAW (2w 1), 46853 30 4480, HO
bk B, HPBS BEdk, BEOEFREE, SREMA 160 w1 PBS Hig, HImzN4
HACSE e . 15 B AR Qe FLIE NS AW IR, S LLiiAA Daratumumab (B 2 Hh
{6154 Dara). & 2 ML RKH T30 RS HHUE R T E 7S T,
HapprEMS i —8 FFR W RS S T k.

Seimf] 8 AJEAL CD38 Fiikdl Fe A BEE S Daudi kI8 4l Mo

£ 96 fLIFFRIR 200 w 1/FLRYSEIRAA &R b, AN 1 X 105 Daudi 40f/4L, JFMMA
1.85 A1 1. 03 u g/fLINHUAZTY), EAMIETFRAETTIFE 30 8. SRIEMA 1ug/
FLPA Fe $udd, gkEahds 24 /NI . 3557 24 /NI GRS RGERE SR AL B
TN 1: 100 B PT R (2 1 1), gEEKEFE 30 208, BO-EkR Big, H PBS ¥k,
BE0ARR B, SRSEINON 160 11 PBS Eik, FURRANMRACSE S I. BE AR Y
ANE N AN, S HiiE )y Daratumumab (& 3 &5y Dara). & 3 (%5
RELW 5 MUEHA RS it B A — SR BERII ST Fe 2B S 400 i
Mo

SEiEB 9 A YEAk CD38 L T FAA K 5 A0 A7 5

RIEA I NIEAL TR SR F7083E Biacore T200 (GE heal thcare) #
HARSERJ51Ly: FIH Protein-A CM5 /£ )y (GE healtheare), LA FCL (Flow
cell 1) NBHIWIE, FC2 (Flow cell 2) JNEENIEIE. 76 FC2 MIiE D HIFHFRA
WHURBS R HUIA, B 5738 A FEIRE R hCD38-Flag Bi# cyno—-CD38-Flag. fifi
AR : AF FCs fTA J@IE 1 LA 50ul /min {454 Amin 534790, i 23R )24 20min,
DL 10pl/min 3EZE7ESS 6M ShEI CE 254 B 22l IR A =)D 30s BHAT R I
4, BRIGFIH Biacore T200 Evaluation Software Ver 1.0 tHEIEHUANIE

17
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SR IRIUR S 5 Z B LA TAR RS 770 W3R 5 AR 6 Pridos. SEinss
RELPELTUE LI B 5 AR BEIRAY CD38 &5 5,

£ 5. ANJE{k CD38 Hifk

HAT iy PAURA F R AT

=5 N CD38 MIZEFI N

Wi gm = Ka (1/Ms) Kd (1/s) KD (nMD
oTH 2. 641E+05 1. 009E-04 0. 382
105H 2. 976E+04 9. 748E-04 32.755
116H 1. 472E+06 9. 530E-05 0. 065
145H 6. 125E+05 1. 975E-03 3.224

F 6: NiR{L CD38 Fifk

2= O0% CD38 MISEFI N

Wi gm = Ka (1/Ms) Kd (1/s) KD (nMD
oTH 5. 492E+04 9. 201E-05 1.675
105H 6. 113E+04 2. 080E-04 3.402
116H 2. 513E+05 1. 019E-04 0. 405
145H 9. 782E+04 3. 930E-03 40. 176

it AR AT
[ CD38 K P Pk,

T RERRE, 537
X EESAA RN A LR AR 1) CD38 455 3R15 1 —

HAT R PAMRAFZRA RSN CD38 fiff, I

Tl 3% B TR 240 o
A LAIERAE, A
FIT s A B A

HOAEA T ZOR ORI I VE L Y

18

— A R R RS S AR
Y]l
RENZIET Fe MOUME Yo )% RURLAL

RAGA AT USRI S ], (HARFIFA /R T AR U
o RTAGUBIEAN 53 30 110 55 WLHI A AEA RS A HIE
FEIFRT RO 3R I 3 Rl T s 7 R/ BRI B Bl S A A2 1k
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BOR LK+

L RrSPEEs & N CD38 FU R B R4S & ik 7, HE & a1 M BBT
Fea, oA g s S5 AE A 95%) 7 5 [ — M I E R 5 . o HE
AIARIX, ik SR ] AR XA HCDR3 JP 3, AR e 48 3 HCDR1 Al/BY HCDR2 /5
F, HrP ik HCDR3 FEFI40 &3k E SEQ IDNOs: 3, 6, 9, 12, 15, 18, 21, 24,
27, 30, 33, 36, 39, 42, 45 48 [WEIHER/FF: M/BFrA HCDR2 & 7167
YeH SEQ ID NOs: 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41,
A4 AT AT BRI B N/ BTiA HCDRL P340 53% H SEQ 1D NOs: 1, 4, 7,
10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40, 43 F 46 (EILERIFET.

2. WIBCFIEER 1 Pk R SO R 25 580 7, Horh Ik gk T AR X A5
¥ SEQ ID NOs: 97, 99, 101, 103, 105, 107, 109 Ml 111 IR FE 7 E0E
HA7 2D 80%IF 5 ME I B R 731 o

3. WIBCRER 1802 Frid PR BC R S5 & 3, FOe & BT A2 X .

HASUTFY), HRBFPIEESLAA 2D 95%5 7 [F— PR 2R 751 .
T #2845 P A X A3, 27 LCDR1. LCDR2 /% LCDR3 J3° 31, H i frik LCDR1 JP o a5
e SEQ ID NOs: 49, 52, 55, 58, 61, 64, 67, 70, 73, 76, 79, 82, 85,
88, 91 Ml 94 MIEILILFF 5 M /BATE LCDR2 FEFI4L &% H SEQ 1D NOs: 50,
53, 56, 59, 62, 65, 68, 71, 74, 77, 80, 83, 86, 89, 92 Ml 95 [KJEEMK P
Bl KN/ LCDR3 FEFI49 &% H SEQ IDNOs: 51, 54, 57, 60, 63, 66, 69,
72, 75, 78, 81, 84, 87, 90, 93l 96 HIAILIRFF.

4. GIBURIZER 3 PR SR B R 45 538 7, Hrh ik CDR X RAZF7 3]
4 CDR XA 1-3 MIA BT TS PR 2 IR R AT  Feh Tk 1) LCDR1 J3° 31 RAZ
FIPLiEy SEQ 1D NO: 1155 Hrpfrik () LCDR2 B 58AZ e FE %y SEQ 1D NO:
116; P Brik (69 LCDR3 751938 FE B 9 SEQ 1D NO: 117,

5. HWIBUFIESR 3 A1 4 Prik RIFUABOLHUR S Gal 7, Herh prid e 42 (X
&Y H SEQ 1D NOs: 98, 100, 102, 104, 106, 108, 110 Ml 112 % FHEm
s HA 250 80%AIE I 2 LR 751 .

6. ANRTIR BN ERAT — B FriA B B R 45 S fl o, DU RO BTk fri 4
57TH. 105H. 116H. B 145H, H Atk 57H i E 8w AF X 7541 SEQ 1D NO: 99
FizR, FREERTAR X P340 SEQ 1D NO: 100 frzR, o LCDR2 %24 SEQ 1D NO:
116 Fr7w, M4 COR P20 5 SIS HTIA 57 RIAHIA); Biddk L05H i B8] A2 X 31
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SEQ ID NO: 107 Jir/R, RHER[ A2 X7 F%1 SEQ 1D NO: 108 FraR, Hrt CDR 73
55 RIFHUA 105 A Bidk 116H ¥ EREn] A X /75141 SEQ 1D NO: 109 Fiw, &
BER[AZIXJFF 0T SEQ 1D NO: 110 Bz, Horfr CDR J731) 5 BEHUA 116 #HIF); i
14 145H f B85 AT A8 X 73140 SEQ 1D NO: 111 i, B ] 4% [X 71101 SEQ 1D NO:
112 fioR, o LCDR3 fLi >l SEQ 1D NO: 117 fin, A4 CDR 7315 Kbk
145 HIAH A .

7. Pk, BUFIZER 1-6 FABURS &#41% H Fab B, Fab” JrEL.
F(ab” )2 7Bt Fv B¢ scFv JrBt. Fd Fy BOR B Igda .

8. WIHTA BRI ERAT— TR MU SR A G35, Hoh ik 4 s
WA A3 R4 AT A CD38 SUir ik CD38, Hop ik, FridsuikH
A8 PREAS SRR ST

9. ZWAEY, HASBRENR 1-7 i E— TR RS R 454 78
G VA Z % s 1 A

10. RixHAE, HAETHRIER 9 Frik b2 T 7 .

L1, T Raife, HAEBORIER 9 ik iH s U EmE e 71 SosCR 2K 10 Bt
A R IE AL

12, PEAERUCRIELR 1-7 T — TR P s R 45 & a7 ik, L
i

a) FEAEAFBURIZER 11 Pk 17 4 M Be s 7™ AL I U B Bl 45 630
MFILFAE T, BFepTdE F 400, A RSHEBHATRS &85 B b)
S B AD B a) h RIS PR A B BUR 45 554

13, BURIELR (-7 PR — TR M PUABU SR 45 &84 BB RUR 2K 9
BT (2B 78 il 4 T T B BiR YT CD38 AR 1 254 v (¥ T3

14, BUFIEER 13 Pk g g, Horh Bk CD38 HHICHRIUL H 20 K I 40
JEEE R AR . AL BUERREASPE . T 4 Ik ORI R RIS M B 40 Ik T

20



PCT/CN2021/124806

WO 2022/095698

57H

s ¥,

-
-+ 71H

o -

] — .

_ Sk %@\\ W 2000000000000 .
4 s, 8 T
- o, & 2 L
g = e VI B “
: - “ 4 = =B
| f B3 T 5,

%
.I.. e

L] L]
(=] (=] (=] (=]
(3] N -

25000
20000
15000 -
10000
5000
0
40 A
307

S|129 }0 %
(ET n 10 %

1.8581.08 ug/pl
K 3
1/1



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2021/124806

A.

CLASSIFICATION OF SUBJECT MATTER

CO7K 16/28(2006.01)i; CI12N 15/13(2006.01)i; CO7K 1/00(2006.01)i; A61K 39/395(2006.01)i; A61P 35/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

CO7K C12N A61K A61P

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS, CNKI, CNTXT, DWPL SIPOABS, EPTXT, USTXT, WOTXT, JP'TXT, NCBL, " E % 44 F 5% 247, Chinese
Patent Biological Sequence Retrieval System, Genbank, EMBL, STN: CD38, TR, A, antibody, human, SEQ ID Nos: 1-3,

49-51, 97 and 98

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 108752475 A (BEIJING WISDOMAB BIOTECHNOLOGY CO., LTD.) 06 November 1-14 (in part)
2018 (2018-11-06)

entire document, in particular claims 1-11

A CN 109053892 A (SUZHOU STAINWEI BIOTECH INC.) 21 December 2018 (2018-12-21) 1-14 (in part)
entire document, in particular claims 1-14

A CN 111051344 A (BLACK BELT THERAPEUTICS LTD.) 21 April 2020 (2020-04-21) 1-14 (in part)
entire document, in particular claims 1-78

A CN 110997722 A (BLACK BELT THERAPEUTICS LTD.) 10 April 2020 (2020-04-10) 1-14 (in part)
entire document, in particular claims 1-34

A CN 110997723 A (BLACK BELT THERAPEUTICS LTD.) 10 April 2020 (2020-04-10) 1-14 (in part)
entire document

A CN 111032086 A (BLACK BELT THERAPEUTICS LTD.) 17 April 2020 (2020-04-17) 1-14 (in part)
entire document

A CN 111032693 A (BLACK BELT THERAPEUTICS LTD.) 17 April 2020 (2020-04-17) 1-14 (in part)
entire document

D Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

> document published prior to the international filing date but later than
the priority date claimed

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

> document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family
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Date of mailing of the international search report
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Name and mailing address of the ISA/CN

Facsimile No. (86-10)62019451

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

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. forming part of the international application as filed:
in the form of an Annex C/ST.25 text file.

D on paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search

only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
D on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713).

2. D 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 to 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) (January 2015)
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Box No. III

Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

(1]
(2]

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

Invention 1: claims 1-14 (in part);

An antibody that specifically binds to human CD38, having 6 CDR sequences: 1-3, 49-51, and a method for
producing an antibody by corresponding pharmaceutical compositions, expression vectors, and host cells and a
use thereof in the preparation of drugs for preventing or treating CD38 related diseases.

Inventions 2-16: claims 1-14 (in part); the same subject as Invention 1, but amino acid sequences related to the 6
CDRs are as follows:

Invention 2:
Invention 3:
Invention 4:
Invention 5:
Invention 6:
Invention 7:
Invention 8:
Invention 9:
Invention 10:
Invention 11:
Invention 12:
Invention 13:
Invention 14:
Invention 15:

Invention 16:

SEQ ID NOs:
SEQ ID NOs:
SEQ ID NOs:
SEQ ID NOs:
SEQ ID NOs:
SEQ ID NOs:
SEQ ID NOs:
SEQ ID NOs:
SEQ ID NOs:
SEQ ID NOs:
SEQ ID NOs:
SEQ ID NOs:
SEQ ID NOs:
SEQ ID NOs:
SEQ ID NOs:

4-6 and 52-54

7-9 and 55-57

10-12 and 58-60
13-15 and 61-63
16-18 and 64-66
17-21 and 67-69
22-24 and 70-72
25-27 and 73-75

28-30 and 76-78
31-33 and 79-81
34-36 and 82-84
37-39 and 85-87
40-42 and 88-90
43-45 and 91-93
46-48 and 94-96

The corresponding technical feature between claims 1-16 is "specifically binding to human CD38". Document
1 (CN108752475A, 06 November 2018) discloses an antibody that binds to human CD38, containing 6 CDRs
(see claims 1-11). Document 2 (CN109053892A, 21 December 2018) discloses a monoclonal antibody that
specifically binds to human CD38 antigen (see claims 1-5). Document 3 (CN111051344A, 21 April 2020)
discloses an antibody that binds to human CD38 (see claims 27-63). Document 4 (CN110997722A, 10 April
2020) discloses an antibody that binds to human CD38 (see claims 17 and 18). Hence, Documents 1-4 all
disclose an antibody that specifically binds to human CD38. Therefore, the technical solutions set forth in
inventions 1-16 do not belong to a single general inventive concept because they are not technically related, do
not share a same or corresponding special technical feature, and do not satisfy the requirement of unity under
PCT Rules 13.1 and 13.2.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

1. 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 additional 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.: Claims 1-14 (in part, relating to SEQ ID Nos:
1-3, 49-51, 97, and 98)

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

D 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) (January 2015)
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Publication date
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EP 3635001 Al 15 April 2020
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AU 2018280868 Al 02 January 2020
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CA 3066555 Al 13 December 2018
CA 3066553 Al 13 December 2018
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EP 3635002 Al 15 April 2020
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JP 2020522280 A 30 July 2020
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AU 2018280869 Al 16 January 2020
JP 2020522281 A 30 July 2020
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AU 2018280871 Al 16 January 2020
AU 2018280869 Al 16 January 2020
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KR 20200036861 A 07 April 2020
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COTK 16/28(2006. 01)i; C12N 15/13(2006.01)1i; CO7K 1/00(2006.01)i; A61K 39/395(2006.01)i; AB1P
35/00(2006.01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. R

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
COTK C12N AB1K AB1P

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNABS, CNKI, CNTXT, DWPI, SIPOABS, EPTXT, USTXT, WOTXT, JPTXT, NCBI, #EEFEMFFIKEFRS, Genbank,
EMBL, STNFIf&ZRIN: CD38, #Hifk, A, antibody, human, SEQ ID Nos: 1-3. 49-51, 97198

C. AR

% A* SISO, MR, JSREARSCETE SRR sk
A CN 108752475 A (bmB{CEHEEMEHEERAT) 2018F11H6H (2018 - 11 - 06) 1-14 (E)
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21)
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EANRE = RZRAREBE—ERER R TT535D

A [ o 2R B Aor A [ s R R R 2 TR, B0

(1]
[2]

[3]
[4]
(5]
(6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]

R BURZERI-14 GH)

i S 4 A ACD38IIPTAR, EH6CDRESSy: SEQ 1D Nos: 1-3. 49-51, DIEMNEKIZHASY. &
EEAR. 18 FAME . PO A & H T T B T CD38AH S B FY 25 Wb i &

REA2-16: RFIER1-14 G55+ HRHEIMFEBAEF, H6ACORFTS KRR THIW T
% E12: SEQ ID Nos: 4-6. 52-54

% E3: SEQ ID Nos: 7-9. 55-57

R B4: SEQ ID Nos: 10-12, 58-60
% B5: SEQ ID Nos: 13-15. 61-63
B16: SEQ ID Nos: 16-18. 64-66
KRBT SEQ ID Nos: 17-21. 67-69
JZE18: SEQ ID Nos: 22-24. 70-72
R E9: SEQ ID Nos: 25-27. 73-75
42 B110: SEQ ID Nos: 28-30. 76-78
JZBH11: SEQ ID Nos: 31-33, 79-81
JZBH12: SEQ ID Nos: 34-36, 82-84
2 B113: SEQ ID Nos: 37-39. 85-87
J2BH14: SEQ ID Nos: 40-42. 88-90
2 BH15: SEQ ID Nos: 43-45, 91-93
2 B116: SEQ ID Nos: 46-48, 94-96

9% B 11627 [BVAH N I3 ARAAE Sy “4 S E 454 ANCD38” » STkl (CN108752475 A 20181106) ATF454
NCD38MHUAK, HALE6/MCDR (B UAFER1-11) . SCHEk2 (CN109053892 A 20181221) AFF4FF4h
A NCD3SHUE AT DR (S IAHEER1-5) o SCHR3 (CN111051344 A 20200421) A IFEEEEN

CD38IIHUIR (S ACF)ER27-63) o CHkA (CN110997722 A 20200410) ZATF454Z ACD3SHIFUA (

Z BRI ER17-18) o UL ATAn, SCER1-439ATF TR R M S A ACD38HIFTiK. Bk, REH1-162 [A]

FrESR I IR TRABE T — AR REME, BR B E 8, KB MRBEHN AR E R A

FRAE, AR, HIHRFFSPCTAIN13. TRI13. 2RI 5E .
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