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(54) Title: CHIMERIC ANTIGEN RECEPTOR TARGETING CD123 AND USE THEREOQF

(54) REAAFR: HLHICDI123MIHK S FUR 2 B 4

(57) Abstract: Provided in the present invention is a single-chain antibody scFv that specifically binds to CD123, including an amino
acid sequence selected from SEQ ID NOs: 56, 57, 58, 59, 60 and 61. Also provided is a chimeric antigen receptor targeting CD123,
including an amino acid sequence selected from SEQ ID NOs: 65, 66, 67, 68, 69 and 70. Further provided are a nucleic acid molecule
encoding the scFv or chimeric antigen receptor, a vector and cell containing the nucleic acid molecule, and the use of the antibody,
chimeric antigen receptor, nucleic acid molecule, vector or cell in the preparation of a drug for treating tumors expressing CD123.
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@ CDIZIMNRSARTHRAL AR

AR

A B G R A R B AURIR R e E CD123 6% scFv A%, AT
B osePy A 7L e e R T4k (CAR)D #» CAR-T @2, WAL R T
AR CDI23 69A7 8., AR ZHE R G ome A&,

"%’%éﬁ.iﬁ-

SRR G fe B (AMLYAZ —FF 2 5% &R ’ffr LA BN E, F2F
P AL 66 FEESFA . FEBE XA ES XA (Natonal Cancer
Institute) /& 71, 2018 F 44 4 ‘ﬁ@‘ﬁ’ﬁéﬂ"ﬂ’i@l 195207, M AL F TR AFH 10670
AT I FER] RE65-T4 5t ad g +Fd, 1244
i ﬁ_«_f_@,&j\ 20%# 5 B 30%, 12 H A7 AML 697897 SR 7\/\“/\ o, AL

BB 5 F A B ESR[2]. W TEFEN AML B4, 2286755
?9:733532’%4@7‘ , ST R KRR S 60 B 5B 35-40¢ 6) kR ;EEEJ
% AR H(AHCT), W2 F B2 E N EMARE]R], § A4 AML &
FRAFE DREBILE DT S0%, A F Ik E«i'?ﬁﬂi B, R 16%
OB H RSB/ E R3] 8 2082 70 F R NE R L fo BB 0T £
XA AR, WA A E E0E ﬁﬁ%%ﬂ b, stTskEm, &
FATEG 6T R %

HAARBE LR T @it (CAR-T @) s aha#d T 2084 8
FREH, iﬁﬁfﬁﬁ%%%%T%%¢ ﬁ&,%&*%%%&&

16,71, #6RE ’”ﬁi (CAR) 4 ﬁ-ﬁff&" FEOIERAAREETE R &
(scFv) . A2 5 R A& xcl*v 5B A5 miﬁ;@ AR, i’iﬁ

ok, AR CDI9 Aty CD20 # & 4 BR 2R T @ o (CAR-T 8 )8

# \lff‘ FRMME (BBl s bimfdEE 43 ei) k}x
T RIS EIR]. B AT, 4hah AML 749799 CAR-T #2.8., #H CD123.

CD33, CLLI. FLT3 = ” . Hd, Pod CDI23 4 CAR-THF R B %,
CD123 & IL-3 %4k a % (IL-3Ra) . CDI23 5 CDI31 —A 4 A &
FAA G IL-3 %4, 51348465, 8 itmia o, Bty
#iE o mR B T9,10]. CDI3 M HALEESHFRAMRAFTHETS
(STATS) B 5l eEhiax, STATS @R 2 55 B0
FPil]e CDI23 £ & A 0 2 4 %\1«, CD123 £ 8% CD34°CD38
i R R E AR R A 12]. s, EFH f”TfﬁZ‘f%‘ﬁilémﬁ@ B k&
Atmiad CDIVI A E G A% mir Z2amEd 5 6 o105 g 78 4w i b (&
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FR A NE13,14]. CDI123 & 60%-90%vA Loy AML Bismpd 5k
5 [15-18]. Bras AE F AJIOPE M T 455 ) AML &4, P4 55%60 %
# AML @ a £ 3k CDI23, H ek 55 80% VA L,

A, CAR-T @ A Gmi a7 P LBRME TEAFTHE, 24
CAR-T# 7 2o MIRRGFAR P, 227 KA N, B HT
L, 2 EMEEFR0]. CAR-T@®RMAEEA e srd, BRET%5
wmEAE, AP CAR-T@EGA L ENLEHETEER, CAR-T W e &
WAL X LAR > F scFv 8 A, RER KA., 2REE 5, oy
MEBMAIBEREF% ﬁf Bl#&#m, CAR 9Ty scFv A Biemp k®
R f%z%é\ K, E&EfhsTEA CAR-T @B ELELE L.
CAR 4-F scFv % ))?7;5! AR, CAR~T 2@ It < fi‘a 53] R 8 LR AR A,
Mim Fk R B RS ERLE, CAR4F scFv £ A8 &1, CAR-T
TR S R R A I m L ey B ot gk B3R M R F A At B ag 2%
4w 0, ﬁ%ﬁ?%ﬁﬁwd

Eab, 7T —F 335 CAR-T mfn g s A WA 50k, fRif CAR-T
mﬁ%%&é% BRI, MEEREAASREEFTEFTERS
69 scFvo

A AR
F-did, ABEPRGET —HERFELELSCDI3 MG, LT

ST T AEM S VH A2 T T2 M8 VL, AT 47 £ 44086, & SEQ
ID NO:1 (GYX XoXXa(D)YXsXeX,) # VH-CDRI £ 38 5 7], SEQ ID
NO:2 (XXX o(X )X 12X 13X 14X 15X 16X 17X 18N K 10X X0 KX X3 X0g) 89
VH-CDR2 & 2282 5 5| 4= SEQ ID NO:3
(AX5X26X07X08X 20X 30K 31 (Y DI X32 X33 X34 X35 K 36X 37X 36 X30Xa0) 89
VH-CDR3 AR A7 A+ X, #2888, T: X, £#8 F. I X, #£4 T,
S. M:; X, #&£8S.D.T. G; X% W. Y. V. A, N: Xeit 8 M.
\/l%XyL,,EINHXgl‘L‘ﬁYR Xoit B I, C; Xpit 8 D, N,
Y. S X &8P, C: Xppit B8 Y. G; X328 D N, S; X8 8.
N. D. G; Xis#8E. A, G, S; X128 T. 1. 8; X738 H., S,
N; Xg# 8 Y. S: X0 8 Q. Eu P; X0tk & K. N. S: X & f F.
L; X% 8 D, G, 8; Xpni g Ko Ry Xeuhg AL I; X5 8 R, G;
Xk 8 G. S, E; Xy 8 E. Py R: Xt 8 G, S5 X0k & N. Y,
L. W; X508 81 W. Y.L X508 G, Dy Xpit 81 R E; Xt &
S. T; X8 D, Y. G X528 G, Y; X8 Y. Ly Xyt
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G. P; X288 M. L; Xao B A D, A; XpoH A Y. C: Hiku@g %
LE M, 0,4 SEQ ID NO:4
(X,Hsxfzx/gx,”x/ﬁx¢(X¢7XWX49(QK)XSOXﬁXS ssW) 8 VL-CDR1 & &
B R 7], SEQID NO:S (X548X 55X 56X 57X 55X 50) é X/L CDR2 A K8 /7
F2 SEQ ID NO:6 <X6()X61X62x6,)g@4(m XosTF) 89 VL-CDR3 £ £ 8 5 71,
AP Xk a A S XA Q. K. S; Xt 88D Xwwkg 1, v,
L; Xus# B S, N. D, L; Xy 2B K. Y. S. DU N; X8 DL S
Xy 8 G, S; xw B Dy Ny Xsoi8 8 SO N; Xs; 28 DL Y: Xso i
L. 1. M; Xs:3% 8 A, N, H: X488 G, T, A; X528 T, N,
Q Xxé‘ JI“ S R; }&V‘%Eﬂ Q E. A, 1. D; XSgﬁi{ﬂ S, P Xse

YHH G, E; Xeoit B Q. N; X288 H. Y. 8. F. G: X8 N, D,
H. Y: X8 K. L. E. R, §; X it “‘z Y. L. D.S. F. T; Xes
BB Y. R, W #ikH, FrBARE scFv.

By, KEFRME T —#¥d CDI23 b B ok, Lo b
- FEmAarR ek BEER, SBREME, HREEM,; o CD3(
MR AE 5 & 3 5540 8,

FZFEm, REARBT —HERST, L5285 — 75864
R G HA SR BT ARG TSI,

%%Vgﬁ'm} FAFRET —MEK, ROSGFZFaAERD T,

EEFE, REABRRET—Mmih, EL59FHSaEKREE, A
i & /L}'%-———-ﬁ A T R F WA & E IR

Y

&

L

NA &, KEFRE T —MHGdhmdd, L0465 %— 7 &k,
FoATENTERETKR, BT EMEBESTF. FEFGARERS
AT M, VAR 25 w-ﬁ% gz

B A&, ARAVRETE—FTHGHRK, F G s enR
B, B\ }‘5 FRRR - R R R Do) ffu T &
G5 R CD123 #9498 @e@ A 04 B 2k,

A E e 5 CD123 49 CAR T 8 scFv #4005 2 WA A&
CAR-T tmia A s b8, wA3E 1% e & CD123 89 &1 scFv /71, ﬁz’”
CAR-T mn LA & s bMig ., BAAFHE A, AEPER
HR G E CDI23 89 CAR-T o st AP yg a9 0 2 7% }?Kﬁwéme1
A, REHmEIETERE T

M B LR
Bl 1 EFTHRE scFv 88 CDI23CAR T A TP oyss 550 %,
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B2 A5 CDI23CAR-T AR P o & i i,
B 3 & T mis AML B /K 2984 THP-1 @ 8 2 7 2l 8 F, 53 CD123
CAR-T @R 5 8 %,
B 4 #557 CDI23 CAR-T 3 CDI123 fa ki &2 (THP-1) A CDI123
PRt tmie B (K562) a9 F A5 503,
B 5 &7 CDI123 CAR-T »F AML B X 2w 8 a3 45 50 &,
B o6& 5 CDI23 CAR-T £ AML B X e # 8 S B G 4G dm e | -1

o

N’.\

BT A,

AERARET R FHESCDI3 MM, R TR T T 48
B, VH o247 T &R VL, R FE&ET T &4 6.4 VH-CDRI.
VH-CDR2 4= VH-CDR3, Frak 248 57 T 454938, 8.4 VL-CDR1.VL-CDR2
F2 VL-CDR3,

fe—ABARS sk 5 £, P VH-CDRI & & & SEQ ID NO: 8. 9.
10 128 e A M AT P VH-CDR2 & & % SEQ ID NO:
14, 15, 16, 17, 184 ag P B AR A 7 Arid VH-CDR3 £ A &
sm IDNO: 20.21.22.23.24 e s oy 2a v 8 8 4 8 7 7 Bk VL-CDRI1
B # SEQID NO:26. 27. 28. 29, 304 M ey P et £ 58 25, BT
# VL-CDR2 & 8 & SEQID N()' 32, 33, 34, 35, 364k agm i A
KBl Ak VL-CDR3 & g & SEQ ID NO: 38. 39, 40, 41. 424
AR89 4R 8 A KB RS,

A ald, KK RS CDI2I MHRAKE

1) @4 4e SEQ ID NO:8 A= é) VH-CDR1. ¥ ;S}:Q ID NO:14 Fr &
89 VH-CDR2 A=4e SEQ ID NO:20 -1 8% VH-CDR3 #9 & &£ 7 T 45 #) 3%
Fo 61, B4 SEQ 1D NO:26 FF 185 VL-CDR1. 4o SEQ ID NO:32 AR 4)
'VL CDR2 #=4e SEQ ID NO:38 A7 69 VL-CDR3 895248 5 T & #3540/

2) @4 SEQ ID NO9 Fr - & VH-CDR1. 4= SEQID NO:15 F7-&
89 VH-CDR2 #=-e SEQ ID NO:21 P+~ 45 VH-CDR3 69 & 4 7 T 48 #) 3%
Fo 61,24 SEQ ID NO:27 B 785 VL-CDR1. 4= SEQ ID NO”‘%% Bt o1 84
'VL CDR2 #e=4e SEQ ID NO:39 A7 69 VL-CDR3 695248 5 T &35, 40/

3) 8,44 SEQ ID NO:10 P &5 VH-CDRL1. 4 SEQ ID NO:16 P&
89 VH-CDR2 #=-e SEQ ID NO:22 P+~ 45 VH-CDR3 69 & 4 7 T 48 #) 3%;
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Fo 61, A4 SEQ ID NO:28 BT 45 VL-CDR1, 42 SEQ ID NO:34 A=)
VL CDR2 A=4o SEQ ID NO:40 A7 69 VL-CDR3 893824557 T 254535, 4=/
4) 8,440 SEQ ID NO:11 A7 % VH-CDR1. 4 SEQ ID NO:17 &
87 VH-CDR2 #eode SEQ ID NO:23 A7 49 VH-CDR3 8 & £ 77 T 2 43 ;
Fo 61, A4 SEQ ID NO:29 BT 45 VL-CDR1, 42 SEQ ID NO:35 Ar =4y
VL CDR2 #=4e SEQ ID NO:41 A7 69 VL-CDR3 893824557 T 254535, F=/
5) 8,440 SEQ ID NO:12 #7785 VH-CDRI1. 4 SEQ ID NO:18 #&
69 VH-CDR2 Ao4e SEQ ID NO:24 Fr 7 69 VH-CDR3 #9 & 4 57 & 25 #35,
Fo 61, A4 SEQ ID NO:30 F77 45 VL-CDR1, 42 SEQ ID NO:36 A= 4
VL-CDR2 A= 4o %FQ }'D NO:42 Frw 69 VL-CDR3 695245 % T 45 #1385,
25— AR E e T ER, ARG R R A BT T T 4R MR
£, 4 g ¥ SEQ m \@ 44, 45, 46, 47 o 48 M ah i o5 A KB A 7,
ROEELBEHE Y 85%. £F 90%. £F 95%. £'F 99%F] — 65 £,
A F T AR ERETT TS G 5% fz és SEQ ID NO:50. 51,
52, 53 A 54 It ALARET, ROLCERLAEAE Y 85%. £
Y O0%. E Y 95%. E Y 99%FE — 84 A inﬁ&i/‘:‘?‘f‘lo
Frald, RRARET M4 s CDI23 894k, £ 64
1) 4= SEQ ID NO:44 A7 8 & 8 7 T 4 M35 fe 4w SEQ ID NO:50 7
TR T MR, e/
2) 4e SEQ ID NO:45 P8 8T T 4 M 84040 SEQ ID NO:51 #f
TR T N o/,
3y 4 SEQID NO:46 P8 T4 % T M8 4ede SEQ ID NO:52 F
TG T T R, AR
4y 4o SEQ ID NO:47 AT 8 £ 4 7 £ £ ¥de 4 SEQ ID NO:53 Ar
TR T T A, . Al
5) 4e SEQ ID NO:48 Fr7 69 & 44 77 T & M ¥ide 4o SEQ ID NO:54 Fr
T SRR T T 2R A
B FH—EERERFTEP, RAWARET —#HHEAMHESL CDI23
ehdk, Heaa J:E“‘ B SEQ ID NO: 56, 57, 58. 59. 60 4= 61 444, %%
WP ARBRAET, RBEELEHES 85%., £V 9%, £V 95%. £
%ijﬁﬁﬂ%m%ﬂ
ik HL, REBHFTAEFARA AR scFyv; MM, A FRR
HoscFv S EM T T MR A BT TEMNB G E S AR 2 A8
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&1&?@3 ﬁléwvaﬁwﬂﬁﬂé CE SR ARG AT Bk,
KEHERET —Fied CDI2I RSB TR, L5 &4
%%%%%*%*@ SRR LA, EPREME,, A CDIRAEF
e F M,

AEREAAREA T ET, AR EREE A CD27. CD28. 4-1BB.
OX-40. CD30. CD40. PD-1. ICOS. LFA-1. CD-2. CD7. LIGHT.
NKG2C. B7-H3 & L+ & 4 4 ik, PPk pli% 4 #i% & 7 4-1BB
* CD28, W¢4mB?A%$ﬁﬁﬂwﬁ2%%%ﬂ%m%ﬂ

B BARSE A R, B CD3C N 58 S 4480 4
SEQIDPKE@BMhé‘égﬁﬁQ%in

HE— AR B mﬁﬂ@gﬁﬁﬁr%ﬁ'ﬁhmigm
CD3&a. CSQS IL-2 %k, IL-7 T4k, TL-11 &4, PD-1 & CD34 #54
G X Ao 35 R 25 M3,

mg%,ﬁﬁ%ﬁéaﬁﬂﬁu%ﬁ # SEQ ID NO: 65, 66, 67.
68.69 A0 TO WA MEF I AEB AP, RELELFTEY 85%. £ 90%.
é&%%\éﬁw%ﬁmﬁﬁﬁﬁﬁﬁﬂ

AEFLRET —FEBRST, L0058 KAV RANEER
JB e R AL ST B 5 7,

AKPHLRET —MEE, LS AKANHER S T, K
EBEAAEEERIA, PRGN, FEARALEREER,

ﬁﬁ%Q%&Tmﬁ%w HEeERXERGRAREE, Ao s iR
B O AS G 4T A AR ks, A mB g T @i,

FEBLEET AL AGRA, SRR THE, BB F. AR
AL R TR &6 R CDI23 6P a0 254 ad Bl ik Ry, P R A
CDI23 89 0P 93 2 2 WM A & 255 (AML).

AR AR, ALERRA T ETUE S 4

AR — 58 AT S kLR

(r\w

T

S50 1: CD123 CAR & i+t A CAR-T %) %

A S B R B AR SR8 CDI23 CAR 0 F, A
CAR-T s L # & A 17,

FRAIR AT R . CAR-T-1 A5t 4, A CDI123 45 scPv & 7
kRS EALIFRERI], EALFHL %7gcpv4y1 CAR-T-2~7 #
ik, HscFvARTIVLRAAE CDI2ZZ BRI RBEFaMBELE LK
WA B, EAF e LA scFv-02-07,
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PR B R IR AR AG CDI23 seFy 9 A7l A B & 800 7
AR, RBHEERRETA T ESE CD8a m’fﬁ D& . CD8a B X . 4-1BB
F CD3C AR K B 7R A % 8 69 CAR 4-F, BP CAR 1-7. ik CAR
MR R B AT PR A PR A b B0 by Ao iR A8 S }Jﬂfé; 2 MR B S 9n A4
#% i ¥ pLenti6.3/V5 (Thermo Fisher, Waltham, MA, USA) +, &2
F% 2 08 ok pLP/VSVG, pLPI/MDK, pLP2/RSK (Thermo Fisher,

Waltham, MA, USA) 5 B3R F 6544 4, H Lipofectamine 3000

{Thermo Fisher, Waltham, MA, USA) # % £ HEK293T @i, 48 )
BFEMEESRAL, 300 B krthmias R B, BAR SO 25000 rpm
B3, Bl lml £ KRB, AR EHEEEIK,

AR ERE NI AR iy, A CD3/CD28 beads

(Thermo Fisher, Cat#40203D) , 4B H T, HF o B a5 T
FEVL LOXI0° A M /mL, #AAH SO0 TU/mLIL-2 GhA e F A4 T4
HIREE, PE) 8 X-VIVO 15 ¥4 % (Lonza, Switzerland) 35,
R AR DB, BFH CDI23 CAR TR 5 %z%wx VA MOI=0.5
B T, vi3F CAR-T-1-7. BmE A%k 24 batis, # %ﬁa %57 &5
", A ?\4){ 3 AR R X-VIVO 15 4= 500 TU/mL 1L-2 *éi GRIE AR . R
iiﬂ%ﬁ} /3“ LS R G, AR A A “foTii i w‘%;‘\ﬂ:j &% 4w L 04 /Kg« r"”i’?
S, BT &Kil’ji‘,‘:ﬁ CD3/CD28 beads. T #8ja % & 4+ 3L, B4
tm 4 B A s el (NovoCyte 2060R, ACEA Biosciences, San Diego,
CA, USA) %l & mmied CAR 9 F48 5 8%,

A 1 ﬁfrﬁ‘?? T@whALERBHESE. TR, 9K, 1215, &m
J by CAR T8 FxE ., 53 Ha CAR—TJ b, CAR-T-2, CAR-T-3,
CAR-T-7 486 CAR 5 T H F 514, CAR-T-4. CAR-T-5,
CAR-T-6 4880 & 5 “T‘Xffaé’; 28, ﬁﬁ»ll CAR-T 509 CAR & G AR
JLH BT,

A 2: BB S CDI123 CAR-T 94k M8 58 7

AR5 3eAP) A K W B R B AR IR A Jﬁ éﬁ CD123 CAR-T 69324 88 /
]

A CDI2ICAR-TmlaE 3 b, UBBRAERLETMHALERS
DR, ZBHER2EIE, ME CAR-T @B+ B0, w122 246K
HREFEZ B IOHT YN mEHE— 285, Héa ik (Solarbio, Cat#
CO040) #HAT# &, »@u% 244 (Ts2-FL, Nikon, B A) T4 alit &
Ja 5 8 5 i ta ks& A, TH B &S amia oL,



16

15

20

25

o8]
(=

WO 2022/127401 PCT/CN2021/127505
B2 25, 53 e CAR-T-1 4810, B R B4R 18 7 .69 CAR-T-2
Fr CAR-T-7 89 % tm 0 35 28 7 8 £ 42 5 . 3L 9 CAR-T-2 A= CAR-T-7 4 scFv
P AR & CDI123 CAR-T @ R 38 s 8k 77

FHP 3 Mg E CDI23 CAR-T A deta ki T 6% i’iﬂ,l,, A DL

A AP AME N A TR B LR IR A A CD123 CAR-T, &A1& A A
foqm e AML R A w8 &, THP-1 e (4% & CD123) éu?ﬂﬁk , & T
| L AL L R

CAR-T miiz % £ % 5 £uF, o5 PEH SXICAA®mBT 12
Ak, Lyt (BE:T) =51 4 #Je A feda e AML B AR 88 % THP-1
i, ¥ mia ki e G, B CAR-T@EHRES 11 R, &y
BB IX 100 A~m a3 3, 100 B 9t DPBS(HyClone, CAT# SH30028.02)
Ep é*ééﬂﬂ@ARTﬂma\%JmTﬂwa\&vﬂﬁfvbhﬁw% Kok
4R & KR X Aa L (NT7-00008-0A, Cytek Biosciences, Inc. Fremont)
AT A

B 394 F P, CDASRATCDO2L " a3 & w45 T e 8 H T
WAL T e #a540 4, CDASRACDO2L e e Tl #, LF

A~ B A0 2R 7 35,85 CAR-T-2 4= CAR-T-7 49 CD45RACD6E2L 40 E'ig% 5

5Tt BB CAR-T-1, H CD45SRA™CDO2L @ e 8 &y L T 3T B 40
CAR-T-1. BLBAA & B0 CDI23 R A A A #4749 CAR-T tmfn i
i A

e 4: RS CDI23 CAR-T ARt tm s R 45 5 15 s &

RSP A K ] B R B AR IR A E e CD123 CAR-T #f £ 8
CD123 Aok ih CD123 89 0P 98 a0 I 7 b5 A 45 B A .

AP T B S R CDI23 8 zmﬁ:v % THP-1, YAA R4k CD123
iR 7 K562, A1l E2HAHER (B bFEas, $H)
T &, Ao 5 B Caleein-AMOR B 1 pg/ul, Cat#C3100MP, ThermoFisher,
USA) , 8B4, ET37CHEFHBPMF 30 04, viritiomin,
i H 4% %Lf% fERAMBE TR 2K, W X-VIVO 15 €444, &
48 FL 49 e 3 Fx 4% (Corning Incorporated, Corning, NY, USA) F, & Liw
AN DXL A AR mB, 30l B T=10:1 695 4o A 848 CAR-T
mig, ET37C. 5% CO ¥ F+FHF 508, BHIZRE, W2%K
B 89 Triton-X-100 (Cat#T8787-100ML, Sigma, Germany) 5 e
R, B I X100 A L ARin e dem i, A3l HIR 100 A F kA B
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F AR P, 3 H % b e g AR (Varioscan Lux, ThermoFisher) # it
AR (G R k£ 495nm, A &0k K 515nm) o

B4 25, 3T CDI23 m&Emp 2 THP-1, BA KB 4R IR AR 48
CD123 CAR-T *# CARJ% Fo CAR-T-5 69 A 4535, B384 CAR-T-1
REHS. B, 485 CDI23 CAR-T Aost B4 CAR-T-1, A7
FRACDI2Z3MKS2 209515828, 5T ?w;}‘? 4 —., WHAl&u
CDI123 CAR-T g gt ¥etm i Ji E A AR A A HE AR, B
CAR-T-3 #= CAR-T-5 % scFv %+ 24 # F (AR T FeAn AT e,

S 50 MG CDI123 CAR-T &5 AML R AX 28 B8 69 7 15 B F
A S5 E 8] DUk ) LR R B LR IR A 4y CD123 CAR-T & AML & /K
a8 i, 8 S A% 3R

B3 A A ?i’% WBERE (8 AML 1#, CDI123 X% %% 99.87%,
MFI % 13298) . +#HRBRE A (B AML 2#, CD123 2 £ 75.4%,
MFI %5 7518) . ﬂ:\ﬁ.[‘; = (BF AML 3#, CDI23 2L £ 94.58%,
MFI 25 52520 45 CD123 ad AML 25 5 bas (AT B KFZ s
T, BARBREE: FAEFERAE CMﬁdlan Fluorescence Intensity, MFI)
7T 10000 F 1B F A MFL AT 6000 b T 10000: &4 B % & : MFI
DT 60000 , F AML & é’ R R A ’\M e, 4 Bl CD34
MicroBeads (Cat#i30~1@0—453, £ Kok, £H) Hikd CD34 M AML
AR, 1 2 AT R Ao 10 Cakc;n AM(%{/*’“ 1 ug/ul,
ThermoFisher, USA) , B& R 4, :Ei':}‘ ITC K4 “P’ WH 30 0 Ar, ¥L
AL AML B R@WmiE. ME ARG, #HEABERFH2 &, v X-VIVO
15 £ &8, & 48 <TL #m JA. 3% #= 4% (Corning lncorporated Corning, NY,
USA) ¥, &3l N I X 100 A L ARt 6h AML /8 X & A, ¥l B T=10:1

/3 e Am, Al e N CDI23 CAR-T e, £-T 37C. 5% (‘@g AR P

50, WH ARG, fo 2%K E 89 Triton-X-100 2 a4 s a8 48
gp i>< 107 A~ B4R 68 AML B AR m i, A 3050 5B 100 #LA %54k &
LiFTEsAna R, AEH % i EEARAL (Varioscan Lux, ThermoFisher) 45
B S AE (:gi/”i f‘i K:495nm, RS K 515nm) .

KBS 2, 5B CAR-T-1 480, B 7B 4R 17 M 8088 CAR-T-3
st 3 A rv;:j n’w AML 1#) . F (FF AML 2#) . ﬂ& (EP AML 34) REF
FHCDI23 MM AML B8R Rminlg L 851 ey 21530 %E ., 3
R B A CAR-T-3 scFv 45 CD123 CAR-T @ jia, Ntﬁiﬁ,@f AR B R AR
By A 4G R
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EHP 6: RiES CDI23 CAR-T At i T éhmia BT X &

F 52 A48 UM B R B AR R B 369 CD123 CAR-T 2 fefm g
AML JR AR fe J RS0 G gm0 B R OGE KR B

5] 48 JLag e 4k (Corning Incorporated, Corning, NY, USA) ffﬂ' ,
# :fLﬁU NI Al AML B A @i, 3t AML & /X 4830465 CDI2
F R E A 99.87% ., MFL % 1"’%298 F A E:T=10:1 a9t Ao N & 48 QLA,,R T
é\ﬂlu, BT 37C.5% CO- a4 HdE 5.0, w5, 18£8 CBA
A& (BD Biosciences, San Jose, CA, USA)Fo A X g8 84l (NoveCyte
2060R, ACEA Biosciences, San Diego, CA, USA) A& M| & 4% 4m o [ -F
LS S S o

B 6 27, 53 B E CAR-T-1 AL, B R B 4L/ R 51349 CAR-T-6
4, AyesmEAlE T, IL-2. TNF, IFN.y WA B R-FHERG, L4&5
21 CAR-T ey m i B -4 8, 53 B4 CAR-T-1 L. 3L 9 CAR-T-6
&5 scFv %+ #1 T CD123 CAR-T a9 e /] -F 89 & ¥,

TR LA 2 F AR K F 3506 Bk AR A7,

A

R 1 SRS CDR A= scFv 5 7

FE D, S%SOE """ e
VH-CDRI 7 GYTFTSYWMN
VH-CDR2 13 RIDPYDSETHYNOQEFKDEKA
VH-CDR3 19 ARGNWDDY
VI-CDR1 25 ASKSISKDLAW
VEL-CDR2 31 GSTLQSG
VEL-CDR3 37 QHNKYPYTF
QVGLOOPGAELVRPGASVEL SCKASGYTFISYWMNWVKORPDOQGLEWIGRIDPY
VH 43 DSETHYNQKFKDK AL TVDIESSTAY ML SSLTSEDSAVY YCARGNWDDYWGQG

schv-0 TTLTVSS
DVOITQSPSYLAASPGETTTINCRASK SISKDLAWYQEKPGK TNKLLIY SGSTLOSG
TPSRFSGSGSGTDFTLTISSLEPEDFAMY YCOOHNKYPY TRGGGTKLEIK
OVOLOOPGAELVRPGAS VKL SCKASG Y TETS Y WMNWY KORPDUGLEWIGRIDPY
DSETHYNQKFKDK AL TYDKSSSTAYMQLSSLTSEDSAVY YCARGNWDDYWGQG
scFy 55 TTLTVSSGGGGSGGGGSGGGGSDVQITOSPS YLAASPGETITINCR ASKSISKDLAW
YQEKPGKTNKLLIYSGSTLQSGIPSRFSGSGSGTDFTLTISSLEPEDEAMY YCQOHN
KYPYTFGGGTKLEK

VL 49

VH-CDRI 3 GYSFTDYYVH
VH-CDR2 14 YISCYNGATNYNPKFKGKA
VH-CDR3 20 AGGEGYYGYDOGYAMDY
VL-CDR1 26 ASQDINKYIAW
VL-CDR2Z 32 TSTLOPG
VE-CDR3 33 QYDDLYTE
e Fy-07 QVOLKOSGPELVKTGASVEMSCKASGY SFIDYY VHWVRQSHGKSLEWIGYISCY
VH 44 NGAINYNFKFEGKATFTVDISSSTAYMOFRSETSEDSAVY YCAGGEGYYGYDGYA
MDYWGOGTISVTYSS

DERTOSPSSLSASLGGRVTITCKASQDINKYIAWYQHKPCGK GPRELIHY TS TLORGE

7 §]
Vi » PSRESGSGSGGD Y SESISNLEPEDIATY YCLOYDDLYTRGOGTKEEIK
QVOLKOSGPELVKTGASVEMSCKASGY SFIDYY VHWVRQSHGKSLEWIGYISCY
scFv 56 NGAINYNFKFEGKATFTVDISSSTAYMOFRSETSEDSAVY YCAGGEGYYGYDGYA

MDY WGQGTSVTVESGGGGSGOGGGSGOGOGGSPDIQLTOSESSLSASLGGKVTITCKAS

10



WO 2022/127401 PCT/CN2021/127505
QDENKYIAWYCQHKPGKGPRLLIHYTSTLOPGIPSRESGSGSGGD Y SESISNLEPEDIA
TYYCLOYDDLYTPGGGTKLEIK
YH-CDRI 9 GYTEMTYVIH
YH-CDRZ 15 YCWNPYNDGINYNEKFKGKA
VH-CDR3 2] ARSPSYYORSYYYGMDY
VL-CDR1 27 ASQSVDYDGDSYMINW
VI-CDR2 33 ASNLESG
VL-CDR3 39 JSNEDPYTF
QVOLKQSOPELVKPGASVEMSCEASGY TEMTY VW VKOKPGOOGL EWFGYUNP
scFv-03 VH 45 YNDGINYNEKFKGRATLTSDKSSSTYYMELSSUTSEDSAVY YCARSPSYYGRSYYY
OMDYWGOGTSVTVSES
VL 51 DIQLTQSRASLAVSLGQRAJISCKASQSVD"XDGDSYI‘VNV{ QUKPGOPPKVLIYAAS
i i NLESGIPARFSGSGSGTDFTLNIHPVEEEDAATYYCOOSKNEDPYTRGGGTRLDIK
QVOLKQSOPELVKPGASVEMSCEASGY TEMTY VW VKOKPGOOGL EWFGYUNP
YNDGINYNEKFKGRATLTSDKSSSTYYMELSSUTSEDSAVY YCARSPSYYGRSYYY
schy 57 OGMDYWGOGTSVTVSSGGGOGSGGGGSGGGGSDIQLTQSPASLAVSLGOR ATISCKA
SOSVDYDOGDSYMNWYQUKPGOPPEVEIYAASNLESGIPARFSGSGSGTDRTLNIBE
VEEEDAATY YCOOSNEDPYTROGGGTKEDIK
VH-CDR1 16 GYSITSDYAWN
YH-CDR2 16 YISYSGSSNSNPSEESRI
YH-CDR3 22 ARGMDY
VEL-CDR1 28 ASSSVESSYLHW
VL-CDR2 34 TSNLASG
VI-CDR3 40 QEHRSPRIF
DVKELQESGPGLVEPSGSLSETCTVTGY SITSDYAWNWIRQFPGNKLEWMGYISYSG
e Fv-04 VH 16 SSNSNPSLESRI
SITREDTSKNOFFLOLNSVITEDTATY YCARGMDYWGOGTSVTVSS
VL 5 DIV{{I'QS PAE_MSVFE_‘G ERVIM ]’C’[}L‘\,SSSVSSSYLHW")?QQK}’GSSPKE:W TYSTSNLAS
GYPARFSGSGSGTS YSLTISSMEAEDAATY YCHOFHRSPRIFGGOTKERIR
DVKELQESGPGLVEPSGSLSETCTVTGY SITSDYAWNWIRQFPGNKLEWMGYISYSG
SSNSINPSLESRISITRDTSKNCGFFLQENSVTITEDTATY YCARGMDYWGOGTSVTIVS
scFv 58 SGGGGSGGGGSGGGGSDIVEIQOSPAIMSVELGERVTMTCTASSSVSSSYL HW Y0
KPGSSPKLWIY STSINLASGVPARFSGSGSGTSY SLTTSSMEAEDAATY YCHOFHRSP
VH-CDR1 11 GYTESSYNMH
VH-CDR2 17 YTIYPGNGGTNYNQKFKGKA
YH-CDR3 23 ARERGLYDYDETIGYYAMBY
VL-CDRL 20 ASOSISDYLHW
VL-CDRZ 35 ASQSISE
VL-CDR3 41 NGHSFPYTE
QVELKOSGAELVRSGASVEMSCKASGYTESSYNMBW VKQTPGQGLEWIGYIYPG
SeFY-05 Vi 47 NGOTNYNOKFROGKATLTADTSSSTAYMOSSLTSEDS AVYPCARERGLYDYDETGY
YAMBYWGQGTSVIVSS
Vi 53 DIQLTQSEAJTT‘SVTPGDRV ?LSCPASQSIVSDYLH‘«VYQQKSHESPRILH{YASQSISE
) IPSRESGSGSGSDFTLSINSVEPEDVGYYFCONGHSFPYTRGGGTRLEIK
QVELKOSGAELVRSGASVEMSCKASGYTESSYNMBW VKQTPGQGLEWIGYIYPG
NGOTNYNOKFROGKATLTADTSSSTAYMOSSLTSEDS AVYPCARERGLYDYDETGY
sefy 549 YAMIDYWGQOTSVITVSSGGGGSGOGGOGSGGGGSDIQUTQSPATLAVIPGDRVSLSCR
ASQSISDYLHWY GUKSHESPRLLUK YASQSISEIPSRESGSGSGSDFTLSINS VEPEDY
GYYFCONGHSFPYTROOGTKLEIR
YH-CDR1 12 GYSFTGYYMH
VH-CDRZ i8 RINPYNNATSYNONFKDEA
VH-CDR3 24 ARGEGWLLPLAC
VIL-CDR1 30 SSOSLINSSNOENYLAW
VL-CDR2 36 ASTRDSG
VL-CDR3 42 OHYSTPWIF
QVOLKOSGPELVKSGASVKISCKASGY SFIGY YMHWVEQSHVESLEWIGEINPYN
s Fy-06 VH 48 NATSYNQNFEDKASLETVDEKSSSTAYMELHSUISEDSAVY YCARGEGWILLPLACW
GOGTEVTVSA
DIVMTOSPSSLAMS VGOV TMSCKSSOSLENSSNOENYEAWYQOKPGQSPKLLY
VL 54 YEASTRDSGVPDREIGSGSGTDFTLTISSVOAEDL ADY RCQORYSTPWTRGGGTEL
QVQLKOSGPELVESGASVERCKASGYSFIGY YMHW VKOSHYVKSLEWIGRINPYN
sFv 50 NATSYNONFKDKASETVDKSSSTAYMELHSUTSEDSAVY YCARGEGWLLPLACW

GOGTLVTVSAGGGGSGGGGSGGGGSDIVMTOSESSLAMSVGORKVTMSCKSS(OSE
LNSSNOKNYLAWYQOKPGOSPKLLVYFASTRDSGVPDREIGSGSGTDEFTLTISSVO)

11




WO 2022/127401 PCT/CN2021/127505
AEDLADYFCOQOHYSTPWTFGGGTKLEIC
VH-CDR1 8 JYSFIDYYVH
VH-CDR2 4 YISCYNGATNYNPKFKGKA
YH-CDR3 )] AGGEGYYGCYDGYAMBDY
VL-CDRI 26 ASQDINEYIAW
VL-CDRZ 32 TSTLOPG
VL-CDR3 38 QYDDLYTF
QVOLEQSGPELVETGASVKMSCKASGY SFTDY Y VHW VROSHGKSLEWIGYISCY
Vi 44 NGATNY NPEFKGKATTIVDTSSSTAYMOPKSLISEDSAVY YCAGGEGY YGYDGYA
MEYWGOGTSVIVAES
Vi 50 DIQLTQSPSSLSA‘S;LGGKVHTCKASQDM&YTAX&YQ}H{PGKGPRILH{YTSTLQPGI
PSRESGSGSGGDY SESINLEPEDIATY YCLOQYDDLYTRGGGTKELEIK
DPIOUTQSPSSLSASLGGEVTITCK ASQDINEY AW YOHKPOROGPRLLIHY TS TLQPGE
PSRESGSGRGGIDY SESISNLEPEDIATY YCLOY DI Y TFGGGTELEIKGGGGSGGGG
sefy 61 SGGGGSOVILKQSGPELVKTOGASVEMASCUKASGY SFTDY Y VBWVROSHGESLEW]
GYISCYNGATNYNPRKEKGKATTTVDTSSSTAYMOPKSLISEDSAVY YCAGGEGYY
GYDOYAMIYWGQGTRVTIVSES

&2 ORI A SR AR T

SEQID NO

ALY

o

4-1BB

62

KRGRKKLLYIFKGPFMRPVQTTQEEDGCECRFPEEEEGGCEL

cD3?

83

RVKFSRSADAPAYKOGQNQLYNELNLGRREEYDVLDKRRGRDPEM
GGKPRRENPGQEGLYNELOKDKMAEAYSEIGMKGERRRGKGHDG
LYQGLSTATKDTYDALHMQALPPR

CAR-1

64

MLLLVTSLLLCELPHPAFLLIPNWSHPQFEKGGGGSGGGESQVQLAQ
PGAELVRPGASVKLSCKASGYTFTSYWMNWVKQRPDOGLEWIGRID
PYDSETHYNQKFKDKAILTVDKSEETAYMOLSSLTEEDSAVYYCARGN
WODYWGQGTTLTVSSGGGGSGGEGEGEEESHVAITASPEYLAASPG
ETITINCRASKSISKDLAWYQEKPGKTNKLLIYSGSTLOSGIPSRFBGEG
SGTDFTLTISSLEPEDFAMYYCQOHNKYPYTFGGGTHKLEIKTTTRAPRP
PTPAPTIASQPLELRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCG
VLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGUSCRFPEEEE
GGCELRVKFERSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRD
PEMGGKPRRENPQEGLYNELOKDKMAEAYSEIGMKGERRRGKGHDG
LYQGLSTATKDTYDALHMQALPPR

CAR-Z

MLLLVTSLLLCELPHPAFLLIPNWSHPGQFEKGGGGSGGEESQVQLKGS
GPELVKTGASVKMSCKASGYSFTRDYYVHWVRQSHGKSLEWIGYISCY
NGATNYNPKFKGKATFTVDTSSSTAYMQFKSLTEEDRSAVYYCAGGEGY
YGYDGYAMDYWGQGTEVTVSSGGGGESGGGEEGEGESDIOLTASPSSL
SASLGGRVTITCKASODINKYIAWYQHKPGKGPRLLIHYTSTLQPGIPER
FOGSGSCGDYSFOISNLERPERDIATYYCLQYDDLYTRFGGGTRKLEIKTTTRAR
RPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCG
VLLLSIVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCESCRFPEEEEG
GCELRVKFSREADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPE
MGGKPRRENPOQEGLYNELOQKDKMAEAYSEIGMKGERRRGKGHDGLYQ
GLSTATKDTYDALHMQALPPR

CAR-3

MLLLVTSLLLCELPHPAFLLIPNWSHPQFEKGGGGSGGEEESQVQLKGSG
PELVKPGASVKMECKASGYTFMTYVIHWVKQKPGQGLEWFGYCNPYN
DGINYNEKFKGKATLTSDKSSSTVYMELSELTSEDSAVYYCARSPSEYYGR
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SYYYGMDYWGQGTEVTVSSGGGEECGGEEGEGCEEGSDIOLTASPASLAVS
LGORATISCKASQSVDYDGDSY MNWYQQKPGQPPKVILIYAASNLESGIP
ARFSGEGESGTOFTLNIHPVEEEDAATYYCQOQSNEDPYTFGGGTKLDIKTT
TPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAG
TCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGUSCRFPEEE
EGGCELRVKFSREADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPE
MGGKPRRENPQEGLYNELOQKDKMAEAYSEIGMKGERRRGKGHDGLYQG
LETATKDTYDALHMQALPPR

87

MLLLVTSLLLCELPHPAFLLIPNWSHPQFEKGGGGSGGGGSDVKLOESGPG
LVKPSQSLELTCTVTGYSITEDYAWNWIRQFPGNKLEWMGYISYSGSSNSNP
SLKSRISITRDTEKNQFFLOLNSVTTEDTATYYCARGMDYWGQGTEVTVESG
GGEEGGEEGEGGEGSDIVLTOSPAIMSYFLGERYTMTCTASSSVESSYLHWYQ
QKPGESSPKLWIYSTSNLASGVPARFSGEGEGTSYSLTISSMEAEDAATYYCHQ
FHRSPRTFGGGTKLEIKTTTRPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHT
RGLDFACDIYIWAPLAGTCGYLLLELVITLYCKRGRKKLLYIFKQPFMRPVQT
TQEEDGCECRFPEEEEGGCELRVKFSRSADAPAYKQGONGQLYNELNLGRREE
YIWVLDKRRGRDPEMGGKPRRKNPQEGLYNELOKDKMAEAYSEIGMKGERR
RGKGHDGLYQGLSTATKDTYDALHMQALPPR

CAR-5

68

MLLLVTSLLLCELPHPAFLLIPNWSHPQFERKGGGGEEGEGEEQVALKQSGAEL
VREGASVEMSCKASGYTFESYNMHWYVKQTPGQGLEWIGYTYPGNGGTNYN
QRFKGKATLTADTSSSTAYMQISSLTSEDSAVYFCARERGLYDYDETGYYAMD
YWGQGTSVTVESGGEEESGEEGEGEGESQLTASPATLESVTPGDRVSLSCRAS
QEISDYLHWYQQKEHESPRLLIKYASQSISEIPERFSGESGEGSDFTLSINSVEPED
VEVYFCONGHSFRPYTFGGGTKLEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPA
AGGAVHTRGLOFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPF
MRPVQTTQEEDGCECRFPEEEEGGCELRVKFSREADAPAYKQGONOLYNELN
LGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELGKDKMAEAYSEIGM
KGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

CAR-8

68

MLLLVTELLLCELPHPAFLLIPNWEHPQFEKGGGGEGGEGSQVQLKASGPELY
KSGASVKISCKASGYSFTOYYMHWVKGSHVKSLEWIGRINPYNNATSYNQNF
KDKASLTVDKSSETAYMELHSLTSERSAVYYCARGEGWLLPLACWGQGTLYT
VEAGGGGSGEGESGGEESDIVMTASPSELAMSVGOKVTMSCKSEQSLLNSSN
QKNYLAWYQQKPGOSPKLLVYFASTRDSGVPDRFIGSGEGTDFTLTISSVQAED
LADYFCQOHYSTPWTFGGGTKLEIKTTTRPAPRPETRPAPTIASQPLSLRPEACRPA
AGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPF
MRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRESADAPAYKOQGONQLYNELNL
GRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELOKDKMAEAYSEIGMK
GERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

CAR-7

70

MLLLVTELLLCELPHPAFLLIPNWSHPQFEKGGGGSGGEGSDIOLTQSPSSLSAS
LGGKVTITCKASQDINKY I AWYQHKPGKGPRLLIHYTSTLOPGIPSRFEGEGSGE
DYSFSISNLEPEDIATYYCLQYDDLYTFGGGTKLEIKGGGEESGGEEEGEEGEQY
QLROSGPELVKTCGASVKMSCKASGYSFTDYYVHWVROQSHGKSLEWIGYISCYN
GATNYNPKFKGKATFTVDTSSSTAYMQFKSLTSEDSAVYYCAGGEGYYGYDGY
AMDYWGQGTSVTVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRG

13




20

30

WO 2022/127401 PCT/CN2021/127505

DFACDIYIWAPLAGTCGVLLLELVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDG
CSCRFPEEEEGGCELRVKFSRSADARPAYKQGONQLYNELNLGRREEYDVLDKRR
GRDPEMGGKPRREKNPQEGLYNELOKDKMAEAYSEIGMKGERRRGKGHRGLYQ
GLETATKDTYDALHMQALPPR
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A. CLASSIFICATION OF SUBJECT MATTER

CO7K 16/28(2006.01)i; CO7K 19/00(2006.01)i; CI12N 15/13(2006.01)i; C12N 15/62(2006.01)i; C12N 15/867(2006.01)i;
C12N 5/10(2006.01)i; A61K 39/00(2006.01)i; A61P 35/02(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

CO7K; C12N; A61K; A61P

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, CNTXT, CNKI, DWPI, SIPOABS, WOTXT, EPTXT, USTXT, Pubmed, ISL_Web of Science: CD123, HL{E, antibody,
R B PURZAE, CAR, chimeric antigen receptor, % Genbank; EMBL; H E & RZE Y FF 710 R R AR R M FF; Chinese
Patent Biological Sequence Retrieval System and searched sequences: SEQ ID NO: 8-54

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 112646033 A (BEIJING IMMUNOCHINA PHARMACEUTICAL CO., LTD.; 1-10
SHANDONG JINSAI BIOTECHNOLOGY CO., LTD.) 13 April 2021 (2021-04-13)
claims 1-10
X WO 2019237350 Al (KYINNO BIOTECHNOLOGY BEIJING CO LTD) 19 December 2019 1-3,6-10

(2019-12-19)
claims 1-20, and description, p. 6, paragraph 2, and embodiment 4

Y WO 2019237350 Al (KYINNO BIOTECHNOLOGY BEIJING CO LTD) 19 December 2019 4,5
(2019-12-19)
claims 1-20, and description, p. 6, paragraph 2, and embodiment 4

Y CN 112079927 A (XI'AN SUNNYCELL BIOMEDICINE CO., LTD.) 15 December 2020 4,5
(2020-12-15)
claims 1-16

Y CN 110950965 A (CHONGQING PRECISION BIOTECHNOLOGY CO., LLTD.) 03 April 4,5
2020 (2020-04-03)
claims 1-11

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (a§ specified) ) o considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art
«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

19 January 2022 07 February 2022

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)
No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088, China
Facsimile No. (86-10)62019451 Telephone No.
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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:
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Box No. III 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:

[1] Invention 1: claims 1-10 (in part), relating to an antibody that specifically binds to CD123, comprising: a heavy
chain variable structure domain containing VH-CDR1 as shown in SEQ ID NO: §, VH-CDR?2 as shown in SEQ
ID NO: 14, and VH-CDR3 as shown in SEQ ID NO: 20; and a light chain variable structure domain containing
VL-CDRI1 as shown in SEQ ID NO: 26, VL-CDR2 as shown in SEQ ID NO: 32, and VL-CDR3 as shown in
SEQ ID NO: 38; a related chimeric antigen receptor targeting CD123, a nucleic acid molecule, a vector, a cell,
a pharmaceutical composition, and a use;

[2] Invention 2: claims 1-10 (in part), relating to an antibody that specifically binds to CD123, comprising: a heavy
chain variable structure domain containing VH-CDR1 as shown in SEQ ID NO: 9, VH-CDR?2 as shown in SEQ
ID NO: 15, and VH-CDR3 as shown in SEQ ID NO: 21; and a light chain variable structure domain containing
VL-CDRI1 as shown in SEQ ID NO: 27, VL-CDR2 as shown in SEQ ID NO: 33, and VL-CDR3 as shown in
SEQ ID NO: 39; a related chimeric antigen receptor targeting CD123, a nucleic acid molecule, a vector, a cell,
a pharmaceutical composition, and a use;

[3] Invention 3: claims 1-10 (in part), relating to an antibody that specifically binds to CD123, comprising: a heavy
chain variable structure domain containing VH-CDR1 as shown in SEQ ID NO: 10, VH-CDR2 as shown in
SEQ ID NO: 16, and VH-CDR3 as shown in SEQ ID NO: 22; and a light chain variable structure domain
containing VL-CDRI1 as shown in SEQ ID NO: 28, VL-CDR2 as shown in SEQ ID NO: 34, and VL-CDR3
as shown in SEQ ID NO: 40; a related chimeric antigen receptor targeting CD123, a nucleic acid molecule, a
vector, a cell, a pharmaceutical composition, and a use;

[4] Invention 4: claims 1-10 (in part), relating to an antibody that specifically binds to CD123, comprising: a heavy
chain variable structure domain containing VH-CDR1 as shown in SEQ ID NO: 11, VH-CDR2 as shown in
SEQ ID NO: 17, and VH-CDR3 as shown in SEQ ID NO: 23; and a light chain variable structure domain
containing VL-CDRI1 as shown in SEQ ID NO: 29, VL-CDR2 as shown in SEQ ID NO: 35, and VL-CDR3
as shown in SEQ ID NO: 41; a related chimeric antigen receptor targeting CD123, a nucleic acid molecule, a
vector, a cell, a pharmaceutical composition, and a use;

[5S] Invention 5: claims 1-10 (in part), relating to an antibody that specifically binds to CD123, comprising: a heavy
chain variable structure domain containing VH-CDR1 as shown in SEQ ID NO: 12, VH-CDR2 as shown in
SEQ ID NO: 18, and VH-CDR3 as shown in SEQ ID NO: 24; and a light chain variable structure domain
containing VL-CDRI1 as shown in SEQ ID NO: 30, VL-CDR2 as shown in SEQ ID NO: 36, and VL-CDR3
as shown in SEQ ID NO: 42; a related chimeric antigen receptor targeting CD123, a nucleic acid molecule, a
vector, a cell, a pharmaceutical composition, and a use;

[6] Itis known in the art that the binding specificity and related activity of antibodies depend on the six CDRs of
the light and heavy chains together, and therefore, it is generally considered that the combination of six CDRs
is the smallest unit that determines the performance of an antibody, i.e., the combination of the six CDRs of the
light and heavy chains constitute the significant structural unit of the antibody. Although the CDRs of the light
chain and heavy chain of the above five inventions share common amino acid residues at a small number of
positions, these few common amino acid residues are not sufficient to determine the binding specificity of the
antibody, and thus cannot constitute a significant structural unit. The same or corresponding technical feature
between the five inventions is an "anti-CD123 antibody", which is disclosed in the prior art document (see, for
example, CN112079927A (15 December 2020) that discloses a CD123 binding protein comprising a heavy
chain variable region and a light chain variable region and a chimeric antigen receptor containing the binding
protein). Therefore, the same or corresponding technical feature makes no contribution over the prior art, and
cannot be considered to be the special technical feature as defined in PCT Rule 13.2. Therefore, the present
application does not comply with the requirement of unity of invention as defined in PCT Rule 13.1.

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. 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. D 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.:

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.

No protest accompanied the payment of additional search fees.

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