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[Abstract] Objective To construct a new CD123- specific chimeric antigen receptor in order to
provide a foundation for immunotherapy of CDI123 positive leukemia. Methods A hybridoma strain
(6E11) capable of stably secreting CD123 antibody was obtained by a monoclonal screening technique,
and the hybridoma cells were expanded and injected intraperitoneally to the pretreated Balb/c mice. Ascites
was collected and purified to obtain the monoclonal antibody (mAb). The affinity and specificity of 6E11
mADb were measured. The variable regions of the heavy and light chains of the 6E11 mAb were cloned by
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RT-PCR from the 6E11 mouse hybridoma. We generated a new CD123 specific chimeric antigen receptor
with a scFv fragment derived from 6E11 antibody, designated as 6E11 CAR. T cells were transduced with
lentiviral supernatant from 293T cells transfected with 6E11 CAR plasmid to generate 6E11 CAR-T cells.
The specific cytotoxicity of 6E11 CAR-T against CD123" acute myeloid leukemia (AML) cell lines and
primary AML cells in vitro were evaluated by co- culture experiments, degranulation experiments and
cytokine releasing assay. Results (1 A hybridoma cell line 6E11 stably secreting anti- human CD123
antibody was developed and its variable region sequences were obtained. @ The 6E11 mAb has high
affinity for CD123 protein (Kd value: 2.1 nmol/L). The 6E11 mAb specifically recognizes CD123" cell
line THP- 1 cells and does not respond to CD123" cell line Jurkat cells. @ 6E11 CAR-T cells were
successfully generated with a CAR expression rate higher than 60% . @ 6E11 CAR-T cells could
specifically kill CD123" MV4-11 cell line but had no killing effect on the CD123" K562 cell line. Compared
with vector-T cells, 6E11 CAR-T cells have higher killing rate to MV4-11 cells [ (98.60+£1.20)% vs
(20.2846.74) %, P <0.001 ]. (B MV4-11 cells activated 6E11 CAR-T cells significantly but not Vector-T
cells [ (26.33+3.30) % vs (1.17£0.06) %, P <0.001]. ® 6E11 CAR-T cells released more cytokines than
vector-T cells when co-cultured with MV4-11[1L-2: (92.90+1.51) pg/ml vs (6.05+3.41) pg/ml, P <0.001;
TNF-a: (1 407.20+£91.95) pg/ml vs (7.86+0.85) pg/ml, P<0.001; IFN-vy: (5 614.60+170.17) pg/ml vs
(8.42+2.70) pg/ml, P<0.001]. The IFN-v, IL-2 and TNF-a in the 6E11 CAR-T group were similar to
those in the Vector-T group when co-cultured with K562. @) 6E11 CAR-T cells could be activated by bone
marrow mononuclear cells (BMMNC) derived from CD123 * AML patients and effectively kill these
BMMNC cells from CD123" AML patients. Conclusion 6E11 hybridoma cell line can stably secrete highly
specific monoclonal antibodies against human CD123, which can be used to detect the expression of human
CD123. It can also be used to target human CD123 protein in tumor immunotherapy. CD123 CAR-T cells
with 6E11 Ig variable region sequence have specific anti-leukemic activity in vitro, which may provide a
new option for further clinical research of AML.

[Key words] Leukemia, myeloid, acute; CDI23; Chimeric antigen receptor; Antigen recogni-
tion region; Immunotherapy

Fund program: State Key Program of National Natural Science Foundation of China (81830005 );
CAMS Initiative Fund for Medical Sciences (2016-12M-1-007)

DOI:10.3760/cma.j.issn.0253-2727.2020.03.002

+193-

%A PURZ AR (Chimeric antigen receptor, CAR)
T AMLIEY 7 — PR A Sed2ey 7k, At S TR ket
T IRAE T AL 1 b R St 32 14, (6 T 43R4
VR (%) B R0 B 1 B8 7, TR B R 98TS T 4B, M
T yGsaRXT iR 40 ML R 05 1™ . CAR-T 4HMLIRYT
Xof - I VB0 M e R EL A S T R, R )
CD19 ) CAR-T 4l S 7£ 3777 B 40 bk T 988 S 11 1 s
D7 S T BRI RG>, 1Ak, ZIfEoE
UESE CAR-T 4l iy 7 2 MESE 2 F I (AML) (1 7]
FPE* {H CAR-T 4 M6 YT AML 147 A A RUE S
YV yF i — R . CDI123, Bl H4ifi/ R 352
o (IL3Ra) , PR H g 238 A s T 4i i (LSC)
M, T 1 3 104 HhOR ek sl 5 #58 ig
Sy PHRAR B o RE VR TT WA . ARBRSE Y AT A TR
1) BV B v B B AR I L A 8T 1) CD 123 CAR-T,
AT ARG NIIRE LS , WA AT R 1

MHRETE

— EERR I
Balb/c /) Ul T AL 504 BB AE M RHECA BRZY

7] ; DMEM . IMDM .RPMI 1640 1% 35 . A\ T 21 i i
1% Al -F- CD3/CD28 % 3k 14 T 3% [E] Gibeo 23 7 5 Ik 2
2 9 1% 37 W) T 35 [ Corning 23 &) ; i 4 1L 3% 1 T
FE[H Biowest A 7 ; L4 A IL-2 [ F J IFN-y . TNF-a.,
IL-2 ELISA £ il 2 71 & W F 5% B R&D /& 7l ; APC
Fric K BT/ B IgGl Ptk F 3£ B CST /A A ;
TRIzol X #| & . M- MLV ¥t # 5% [iff . EndoFree
Plasmid Maxi 5 k7 i #2857 & 8 H 3 [E Invitrogen
N FE] 3 pMD19-T (simple ) 244 A% 12 N VIl T4 % 5
Ji e T H A Takara 23 7] 5 S8 Fl 1gG F(ab') BRI
F 2 [ Jackson Immuno Research 2\ #] , 20 A
CD123-hFc il 25 1 T & [# Sino Biological 23 7
A i S — P F 35 [F Biolegend 23 Hl ; PE #ic
KEF/N R IgG1 Hilk FACS Calilbur i =X 240 {3 Ay
% [F BD A | 77 4. CDI123 Hi 4k 7G3 (g & 5 -
560087) Il T 3% [E BD /A wl o B B8 5 A % 4fl il
(BMMNC ) Fe J5 T H [ B2 2B B 10 80 2 e A3 B
(1) 3 5] AML f8 5 () B BEARAS , bR AS A IR 15 28 S 35 A
EAGID=S R N A D= v /23 5 WNC W R 71N
SN 117 N o



-194- h A I A 20204E 3 H 4541 45553 ]  Chin J Hematol, March 2020, Vol. 41, No. 3

/R S

3T3 4 AT 293T 40 il 1% 37 7% 10% Jif 2F il &
() DMEM $5 52 s MV4-11 L5 55 T35 10% 5
A 10975 1Y IMDM 1% 35 ; THP-1 2 itd | Jurkat 20 Y
K562 A5 72 F 1% 10% Ja 4 L7 19 RPMI 1640 55
FEU s N T 435 T5 5% 4= 13 . 100 TU/ml &
N IL-2 HFR15 T A0 A i N T A0S
T CD3/CD28 3R Atk L AL 5 32 o

= RS ANRR 6E 11 [0 K B v e TR 1Y
il g B S e

1. 2B SCHR 7105 1k, ek 5 o B 0 o R 3k
FFRERRE 43 CD123 PR R 24 AT AUk 6E 11,
FR AR A M4 398 S W 1 S 5 T A A Ak B
Balb/c /)N BRIF U HERE 7K |, i 1 Protein G 2 fk Fii $5 4%
HEATLEAIS 3] CD123 B s iRl

2. BUARSE RN I A2 « PR gl 5 E1 798 e hRic
PE B AR P L3 JE 0.003 nmol/L % 400 nmol/L
(2 15 40 BE 7 B ) 4 S B 2.5 10° 3T3 41l ity (% Yo
CD123) - F it AR A 2 5 EsR |, Geit-F-H4ME
FEVFRPUIAR A 25 B (KB o

3. YRS A% 2 0.1 nmol/L 6E11 1A
TG3 PS5 THP-1 L0 5 5 , FH APC-1gG1
HUARHEATFRIC ; 100 nmol/L 6E11 Hi4A 5 Jurkat 21 ffl
I H 5, PE-1gG1 HLiRIEA AR L , b i =20 ARG
PUiAZE G T

0 .CD123 scFv-CD8o-4-1BB-CD3{ CAR %k &k
)y

TRIzol i 71| £ £ B 2% 52 95 4H Jfd ¥k 6E11 1 5
RNA, M-MLV i#i % 55 il 4 5 RNA 3% % 4y cDNA 3¢
% . RT-PCR ¥ #H1 \ CD123 Hi ik & 4 | i% 46 7] A5
DXL B o IR M I Hh vk o 8 T Rt e B
It A, 3% 4% pMD19-T (simple ) 214K 3% R 4= W) 2y
AT AT 155 6E 11 PR S %4 Al A8 X
JEA . M4 6E11 HUiR M F24% | dE ik AT A28 X DNA J§
G, K A FE A B R G i 6E11-CD123 scFv,
4 scFv F B v B 21 50 59 % i B A4 & 1Y pCDH-
CD8o-4- 1BB-CD3(- GFP ffi #i ', 15 %] pCDH-
6E11 CD123 scFv- CD8a-4- 1BB- CD3{ CAR- GFP
(6E11 CAR) I P 25 o

. .6E11 CAR 2S5 &4 T 4 M Ad il £

1. >R B kL il £2 8 7 & 42 B pCDH- GFP
(Vector) ¥ 6E11 CAR ik 84K FkL , 1) 12 5 55 £
B R G Y 293T 0 LA 4 4 4806 7 00k

2. T 40 1 il TR - DA BRE 13 40 ] o v

53 FN s 4 CD3'T 40 i, K5 3% il 24 h 5 AR
B I TR

3. W 24 M ARAG I C AR B T 4 o iy BH 22
T 41 J5 96 h, Fl et B 1gG F(ab') Pk sl &
44 N CDI123-hFc fil &5 & 11 b1 ic CAR-T 4l g 5§
Vector-T 4 fifd, i =04 AR 3BT B UL R0R

75 CAR-T 4 A % 1 1fin 5 20 Bl & K2 A AML
G ) AV E

1. 1 % i Jeg 4 i 3 S ) A AML 4t g v CD 123
1) FR RGO - FH APC FRic BT A CD123 Bidiibric
MV4-11 4iiffd K562 s L 12 5 BMMNC, izt 4l
MR CD123 136347k -

2. CAR-T 21 Jfu 5 8 4 i 3 355 57 i s s 0 %
B 114 5 20 MO - o CAR-T 48 Fifd 5%, Vector-T 2 Jifd 5
MV4-11 Az 1:8 . 1:4 1:2 12 1 PUFPAS [RI R B
FLRE R B CAR-T 41 g 5% Vector-T 41 ifd 5 K562 4f
5 £ BMMINC #4121 A85CH b L8 3% | Lg% 37
24 h i i A0 ARSI 5% B A

3. WUk 523643 B CAR A 1Y T 210 A 1 40035
CAR-T 4i i 5l Vector-T 4l il 5 MV4-11 41 ffd . K562
Ui . BMMNC H#A0 L 10 1 H35 3R 5 h )5 L 0
AN M AR A I T 20 i 2% 1 CD107a A 323K, I 434t
CD3 GFP 4 i CD107a 40 ia i) HL451] , S5z 41 i 3k
B,

4. ELISA 5 K I 20 At B - 8 155 450« 4 1) s
CAR-T 4H i 5% Vector-T 4fi il 5 MV4-11 4l . K562
AN R 1 1 BORCHE e 3% 48 h R e B3, R
FHELISA #3550 SoAS I L 3 W IFN-y . TNF-afll
IL-2 iR K

£ Giitab B

% H GraphPad Prism 6.01 3 F #4740 32443
Mo ASAE R E 22 26 m , dLIE] LR F e K 56
P<0.05 hERAGI RN,

s R

1. 6E11 g EFTIASE A N 545 ARk 5
FAR I FESE 4 BT CD123 Hi A 114 2 52 988 248 Jf ke
6E11, Hoy™ Az i B s BE TR X CD123 £ 11l 15 4L
KB 4 2.10 nmol/L (& 1A) . Z B vakEHi ke 3k
454 THP-1 4, H 2% 0 758 T AR RV B 19 7G3 Bt
1A, 5 B4 2R Jurkat 40652 R (&1 1B) o

2. 6E11 CAR-T 4l e #4 £ 5 SR YL R A - 78
6E11 HriA iy JLfilh I, ARA5 HL 4% 1 o 4k ] AR IX )7
B, ¥ HR R4 A T B A6 5 0003 3 B2 R e R



rRAE I 235 20204E 3 H 45 41 4531 Chin J Hematol, March 2020, Vol. 41, No. 3 -195-

PEIR S CD123 BT I, F AR 52 56 % R4
) AR CAR 2 35 2 i D) A 2 T BT 19 A )
CD123 1Y X CAR W12 55 8 I8 2K HL P %5 0
W ZARGEFANE 2 B s o i 18 i 2% K
YU T 414875 CD123 CAR-T K28 kA # 56 Yu 1)
T(Vector-T) 4iififl , 1gG F(ab'),Hifk 5 4H A CD123-
hFe il & 88 FBRTC 43 B0 A X 43 T 240 it 1) SRR e
4 >60%.

3. 6E11 CAR-T X CD123 BH 1 fifryga 41 i i) 25 43
PE AT : L MV4-11 41 j 5 5 CD123 BH P 42 241 i1
K562 4l it > CD123 ¥4 40 i, 37 =X 200 Jfd A Az )
TR A4S0 20 A 451 2 v CAR-T 4 R A5 RE 7 , 25 51
R SR 24 h FEACH LR = 18 I H AL T,
6E11 CAR-T 2 ifd Fl Vecor-T 4 L % MV4-11 41 L 114
03 F A543 50 R (8.40+3.61) % F1(0.64+0.37) % , 22
SH G E L (P=0.019) ; ZCH I 1: 1 B 6E11
CAR-T 4i it JL-F- o] 45 #8440 iy 435 % K, 5 Vecor-T
Y M LA 22 A e it XL (98.60+1.20) % X
(20.28+6.74) % ,P < 0.001 ] (I 3A) . 15 B M4
M K562 41 MR 1 121 458% 55 24 h, 6E11 CAR-T
A A5 Vecor-T 41 il XiF K562 2 ig 4 JC M1 . &4
(K3B),

JU JBURE S 6 UE S, FE 5 MVA- 11 LR F: 5 h
J& , 6E11 CAR-T 4f Jfl i# 3% %5 4 (26.33+3.30) % , it

A B

=

3

2

K,=2.10 nmol/L

CDI123 55 Yo

.
10" 10 10" 107 108

T Vecor-T 4] (1.17+0.06) % ] (P<0.001), i 7E
5 K562 i 34552 R &, 6E11 CAR-T 4 L
15 8 5 Vecor-T 4 il 1Y 3% % 22 5 L Ge 1 3 L
[(4.3340.58) %X} (1.07+0.15)% ,P=0.100](|K14) .

O ey B Vector-T4Hji
~ M 6E11 CAR-T
x 30F
Z’g 201
=
= 10t
Ny

O Mv4-1 14112 K56241 iy

CAR-T i SR ZAR T 4T ; #++4P < 0.0001
B4 SR SIS R I 6E11 CAR-T ZH L% MV4-11 48l 55 K562 2
LA G KT (B3R 5 h, SR A 39K)

6E11 CAR-T Al Vecor-T 4l il 5 MV4-11 4ilJitd
K562 iM% 20 L 12 1 358557 24 h, ELISA K6 il
LA RSO . 45 2R BR SR AR A MV4-11
A1 o Hst, 6E11 CAR-T 4 IL-2, TNF-a, IFN-y 7K - I
LT Vecor-T 204 [IL-2: (92.90+1.51) pg/ml %t
(6.05+3.41) pg/ml, P<0.001; TNF-a: (1 407.20
91.95) pg/ml X} (7.86+0.85) pg/ml, P < 0.001 ; IFN-v:
(5 614.60+170.17) pg/ml X} (8.42+2.70) pg/ml, P <
0.001], #O40 R K562 4 i, 6E11 CAR-T 4 it
Hl Vecor-T 4 i3 41 () TL-2 . TNF-o. . IFN-y /K 3F- 22 53 8

THP-14i)fid Jurkat#ii!

3 O [R]RYXF HE
A =TS ARETREN
C7G3H ik

104 10°

GE1HAMRE (nmol/L)

CD123

1 6E11 CDI123 ATEREHUANZEA ) (A) s &R v (B) %

CD8y leader

CD8y hin

CAR : i B PR AZ 1A ; CD8a leader: CD8afF 51K 5 scFv : LM i n] 25 [X ; CD8a hinge : CD8a #4554 X 5 4-1BB - 2Ll K+ ; CD3¢: CD3LJI P X
E2 6E11 CDI123 scFv-CD8a-4-1BB-CD3{ CAR 125575 4 1A AR 2 7]

A ) N B
oo H R FL
< 1
§50
8 3
N I

08 1% 12 T

L

LB (%)

ns
—_—

« Vector-T4H Ity
=6E11 CAR-T

wn
S

—_—

S

lltl
AL

CAR-T: iR A PR ZIR THIIE ; *P < 0.05 . %*P < 0.01 ,***P < 0.001 . ****P < 0.0001 ,ns /8 22 5+ G 25 L
3 6El1 CAR-T4HfI%F MV4-11 41 (A) 5 K562 4 (B) A5 (L8535 24 h, SR80 2 39K)



+196- HAE I 2 255 20204E 3 H 45414553 Chin J Hematol, March 2020, Vol. 41, No. 3

TG L S) THE >, I BB A 8 2 0™ 5 e BE A
4. 6E11 CAR-T 4 ffi%f CD123 fHPE AML J5 48 $27x AT CD123 /E K697 AML A s 2 4 7]
2 e 20 M T AR KA MR A 3 R AT
BMMNC % [fii CD123 £ iAW 0, 3 #l & 1 i Ab T I PR AT 5% Bl RATE 5% H ) CD123
BMMNC CDI123 BH ¥ 2 5 Jjll 4 68.0% . 82.8% .  CAR-T RYHTJE LN IX 531 K 22 4 V5 T BRLUR B v e
48.0% . 14 6E11 CAR-T Ml sk Vector-T 4017351 Pk 32716, MibeEmUH X AE R 5] 5 CAR-T 4
5 3 CD123 P AML SRR BMMNC #2180 JRR S  U00 25 5 g 40 i I 7= A i i w5 7E i
BOHEEE 101 36557 24 h, 6E11 CAR-T AN xF 3l SCBEHR Y, BBl 52 CAR-T 40 M 5 ¥R ANt 1 45 &
F I BMMNC 2455 L6435 0 98.67% .82.37% . FRACELE LM = AR Rl T TRk o
68.42% , JIit i ki 7K - 43 il A (21,13 +£0.74) % . BT U R s AT R T — i m
(15.50+£0.50) % .(14.40£1.21) % , 1 Vector-T 4iffX} ~ CD123 HsgREHLAR , I LU H by 3 i il & il CD123
= {5 35 ) BMMNC A 475 b 43 90 R 22.73% . CAR-T 4B, A SR BE 38 i AS 1) A4 470 J5 1 1) IX 42
30.12% .2.63% , R K -4 4 (2.13+0.85)% . CD123 [ AML BIEI 7R

(1.63+0.40) % . (0.32+0.25) % ,6E11 CAR-T 4 fif1 %} IR Z AR AR 6E 11 BT 7= A Y B m
CD123 FHPE AR Brbga 40 At 0 R 5V E A T Vector-T — FUARRERE S 1R 51 CD123 $T I HoE A1 1, LA
YA, I PHRE S Ry 2 U 250 (T 6) . 6E11 PR T A% X J3 51 Ry Fe i 1) CAR 437 A LASE #:d

q 0w P R E R A T TR . S BE TR T

S| JE M CAR 2 A 7E T 40 it 36 17 e A R A IR R
HHEHAYHE R H A CAR-THFSE EZAETY 22— i CAR BYFEIRBCR AT L3 = 500 20 i DX - g
T CD33"/F1 CDI123 44 i (H 1 T CD337E Il = AR 455421, S0 CAR-T 20 M B9 S RE , 111 54 0
o A R T e IR A P 2R KA B Z RS JARYTRR . ARHFSE 6E11 CAR-T YRR IITE 60 %
{6 (7 WL e U =R 1 O s T (L i SO V) W G 8 = e g =B 2 A OE o vy VA OB = 1
E N EEI RN /A I TE AU (7 R T S n s BUR LN TEFRST 6E11 CAR-T [WHT AML 36 M5 i, #6411
HMAEUESE T CD123 CAR-T W4T AML &N o It 53 CAR-T 21l 5 CD123 PR F1 CD123 B fith
&b, £ “City of Hope i iy T IR IRIASIE g0 o 1% 352 19 )7 RAUESE T 6E11 CAR-T A DL
SETH CD123 CAR-T ALY MR RN 758 CD123 FHPE 20 A S P80, Vo 40043 06 Thil 241 fit
ZARYT I 6 BIMEIA/ S M AML RS P 3RS 58 K23 005 g 40 i, % CD123 e 8 200 A AR 5 )
L S A I BB IR B RS A RIR AN RORE S, TR FEIK CD123 B4 i B A 230 1

0y 10 10y =2y )
—~ M Vector-T4ilf = W Vector-T4il /iy ~ M Vector-T4il iy
% 10 I GEI1 CAR-T E I GEI1 CAR-T ERG I GEI1 CAR-T
& &
2 E: .
e T -
3 < 2 10
P 5 <
E 10° = E 100
10 10 10
MV4-1141 Ks6240f MV4-1141} K624 MVA4-1141 Ks624f

CAR-T: 4 SR AZ AR T 40 L ; #++#P < 0.0001
5 ELISAEAM 6E11 CAR-T 4l 5 MV4-11 it J2 K562 Mg dihi 5% 48 h TNF-a.(A) \IL-2(B)F1IFN-y (C) BB HUK T (HLd5 5% 24 h, 5056

FiHE 3K
A o B 30
0 —_ ~ Py ey FEE o Veetor T
N ) = GE11 CAR-T
g\j ti 20 = - B
E =
50 =0
K i =
x& 1 g _
0 T 0 - - -
Vector-T#Hii GE11 CAR-T Bl 12 %13

CAR-T: A O HUESZ AR TAME; A - HE3555 24 h, **P < 0.01; B B 00R 5250, He35 55 5 h, SR E 4 3 1K, %+ P < 0.0001
6 6E11 CAR-TYEH 3 7l 2 PERE 2 (U5 R E 1 S M AR R AHVE T (A) 5305 K 7-(B)



F A I A4 20204E 3 H A5 4155533 Chin J Hematol, March 2020, Vol. 41, No. 3 +197-

JE RO o

IEAk, FATEE CD123 PHE Y AML JR AR 41 i 5
CAR-T 44535 , % CAR-T 41 g 7% 43 Jr A 40 it
e 1 BB K- #E 17498, CAR-T 4R X CD123
FHE AML JELACAH A 4 28 45 B8 T B B0 KT e 2%
= TRHIR T 40, 6 6E11 CAR-T % 21k CD123
) AML J54& BMMNC BHA 245516

25 B RATIF K 6E11 CD123 B vadilk, L
HAT AR XA A BRI CAR 2 A U 3R IA T
T YA, CD123 CAR-T 4 i BA B 14 S0
A L 3, ELXF CD123 B4 i 15 A AR S %
P, R — e B % e /T CD123
2 L ) A K2 R IE 9 CD123 BHE 1 i35 £ 44 37 16
i o AHRATY TR A DY 58 Il R AF 52 R a0k — A0 E 5K
HA AMLAEHFFRAELL 6E11 CD123 BATERETIA ]
A X P FIE R CAR LRI X AR TR YT AML J7 1
ST BRI

2 %

(1] Bgrbe, S, EAE A BURZ B T 4 b 2k 5
A PRI R [T ], PR A2, 2016, 37(2):160-
163. DOI: 10.3760/cma.j.issn.0253-2727.2016.02.017.

[2] Kochenderfer JN, Dudley ME, Kassim SH, et al. Chemotherapy-
refractory diffuse large B-cell lymphoma and indolent B-cell ma-
lignancies can be effectively treated with autologous T cells ex-
pressing an anti-CD19 chimeric antigen receptor[J]. J Clin On-
col, 2015, 33(6): 540-549. DOI: 10.1200/JC0O.2014.56.2025

[3] Kochenderfer JN, Somerville RPT, Lu T, Shi V, et al. Lympho-
ma remissions caused by anti-CD19 chimeric antigen receptor T
cells are associated with high serum Interleukin-15 levels [J]. J
Clin Oncol, 2017, 35(16):1803 - 13.DOI: 10.1200/JCO10.1200/
JCO.2016

[4] Budde L, Song JY, Kim Y, et al. Remissions of acute myeloid
leukemia and Blastic Plasmacytoid dendritic cell neoplasm
following treatment with CD123-specific CAR T cells: a first-in-
human clinical trial[ J]. Blood, 2017, 130(Suppl 1):811.

[5] Wang Y, Xu Y, Li S, et al. Targeting FLT3 in acute myeloid
leukemia using ligand- based chimeric antigen receptor-

engineered T cells[J]. ] Hematol Oncol, 2018, 11(1): 60. DOI:

10.1186/s13045-018-0603-7

[6] Mardiros A, Forman SJ, Budde LE. T cells expressing CD123
chimeric antigen receptors for treatment of acute myeloid
leukemia [J]. Curr Opin Hematol, 2015, 22 (6):484-488. DOI:
10.1097/MOH.0000000000000190.

(7] ATJEAH, A =, 4309, 55 F I8 60 92 12 ) 4 5T HL60 . HL60/
ADR R HL 2 S PURT]. b [ S e 4, 2010, 26 (2):
160-163.

[8] An N, Tao Z, Li S, et al. Construction of a new anti- CD19
chimeric antigen receptor and the anti-leukemia function study
of the transduced T cells [J]. Oncotarget, 2016, 7 (9):10638-
10649. DOI: 10.18632/oncotarget.7079.

[9] Wang QS, Wang Y, Lv HY, et al. Treatment of CD33-directed
chimeric antigen receptor- modified T cells in one patient with
relapsed and refractory acute myeloid leukemia [J]. Mol Ther,
2015,23(1): 184-191. DOI: 10.1038/mt.2014.164.

[10] Larson RA, Sievers EL, Stadtmauer EA, et al. Final report of the
efficacy and safety of gemtuzumab ozogamicin (Mylotarg) in
patients with CD33- positive acute myeloid leukemia in first
recurrence| J |. Cancer, 2005, 104(7): 1442-1452. DOI: 10.1002/
cner.21326

[11] Gill S, Tasian SK, Ruella M, et al. Preclinical targeting of human
acute myeloid leukemia and myeloablation using chimeric
antigen receptor- modified T cells [J]. Blood, 2014, 123 (15):
2343-2354. DOLI: 10.1182/blood-2013-09-529537.

[12] Zhou L, Liu X, Wang X, et al. CD123 redirected multiple virus-
specific T cells for acute myeloid leukemial J]. Leuk Res, 2016,
41:76-84. DOLI: 10.1016/j.1eukres.2015.12.003.

[13] Haso W, Lee DW, Shah NN, et al. Anti-CD22-chimeric antigen
receptors targeting B- cell precursor acute lymphoblastic
leukemia [J]. Blood, 2013, 121 (7):1165-1174. DOI: 10.1182/
blood-2012-06-438002.

[14] Lynn RC, Feng Y, Schutsky K, et al. High-affinity FRB-specific
CAR T cells eradicate AML and normal myeloid lineage
without HSC toxicity [J]. Leukemia, 2016, 30 (6):1355-1364.
DOI: 10.1038/leu.2016.35.

[15] Arcangeli S, Rotiroti MC, Bardelli M, et al. Balance of anti-
CD123 chimeric antigen receptor binding affinity and density
for the targeting of acute myeloid leukemia[J]. Mol Ther, 2017,
25(8):1933-1945. DOI: 10.1016/j.ymthe.2017.04.017.

AT H 41 :2019-11-27)
(ARG X 98)



