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[Abstract] Objective To construct humanized anti-CD19 chimeric antigen receptor T cells and
investigate its ability to kill leukemia cells in vitro and in vivo. Methods Humanized anti-human CD19
antibody with a high affinity was obtained based on mouse anti- human CD19 antibody (FMCG63).
Humanized CD19 CAR-T cells (hCART19) were constructed through transfection of lentivirus carrying a
CAR sequence of humanized anti-CD19 scFv into human peripheral CD3" T cells. The ability of hCART19
to kill leukemia cells and secrete cytokines was detected by LDH release assay and ELISA. The in vivo
tumor-killing effect of hCART19 was evaluated in a leukemia mouse model. Results Several different
humanized CD19 single-chain antibodies which were constructed by IMGT database were expressed in the
eukaryotic expression vector and purified followed by acquiring humanized CD19 antibody (Clone H3L2)
with similar binding ability to FMC63. Humanized CD19 CAR lentivirus vector was constructed and
transfected into T cells to obtain hCART19 cells. The LDH release experiment confirmed that the killing
rate of target cells was increased gradually along with the increased E/T ratio. When the ratio of E/T was
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10: 1, the killing rate of target cells by hCART19 reached a maximum. When Raji cells were used as target
cells, the hCART19 cells group had a significantly higher kill rate [ (87.56+1.99)% | than the untransduced
T cells group [ (19.31+1.16)% | and the control virus transduced T cells group [ (21.35+1.19)% J(P <0.001).
ELISA analysis showed that the secretion of 1L-2 [ (10.56+0.88)pg/ml] and IFN-y [ (199.02+12.66 )pg/ml ]
in the hCART19 cells group were significantly higher than those in the untransduced T cells group [IL-2:
(3.55+0.26) pg/ml; IFN-vy: (37.63%0.85) pg/ml ] and the control virus transduced T cells group [ IL-2: (2.92+
0.32) pg/ml; IFN-y: (52.07+3.33) pg/ml] (P <0.001). The above experiments also showed similar results
when CHO-K1-CD19 cells were used as target cells. Moreover, in a human leukemia xenograft animal
model, the results showed that mice in the untransduced T cells group and the control virus transduced T
cells group all died within 20 to 30 days, and the hCART19 cell group survived > 40 days, which was more
than the survival time of the other two groups of mice. The difference was statistically significant (* =

11.73, P=0.008). Conclusion

Humanized CD19 CAR-T cells with anti- leukemic activity have been

successfully constructed, which will lay a foundation for clinical studies in the future.

[Key words] Chimeric antigen receptor T cell; CD19;

Humanized antibody; Leukemia

Fund program: National Natural Science Foundation of China (81470303); Jiangsu Province Social
Development Key Projects (BE2017639); China Postdoctoral Science Foundation funded project
(2016M591928); Xuzhou Science and Technology Plan Projects (KC16SY 148)

CAR-T 7% /& H i 5 A 1l 5t 1Y M e g iR 7
FRZ =12 RAFEERE A 2 WUE XS24 i 410
Jifd & 187 43 F CAR-T B AFFE 4 3d , (H I R X556 1
25 RIS N TESS AR LR R A5, Z2 33U PR
G HE 5L CAR-T J7 6 v B BUR YT Z iR &=
J V1) B A MR I , A2t B bk B 4 A it s
(B-ALL) 84 bkt 40 i 1 i | ok e R 46T, 3
H ¥ Y8 oR BT CD19 CAR-T AT METG H & B-ALL
B SERLZ (CR) R A 70% ~90%' ™ . Ik 2
J FA) 9138 5 CAR-T 4t A4 384 58 7K S B HLAE 1l 3 b
(1) A1 BF () A7 7E %5 VD AE DG o 1T ALL SB35 R Y Y
CAR-T 4 i1 2 # 1 bt 5 1E % B 40 AP A, JF HL
WA EE I T CD19 H IR AR K o ZF L ]
RETE BN CAR-T 4R Y 2 76 , Herp 22—l e Xt
CAR 414 iR 8 T B S LA (scFv) 1, St s
RSG5 W R AU A2 HLA BRIPE T 248 i
S RBENE . IR scFv A 3% CAR
%) 928 S DA T B4 3% CAR-T 40 i (4 77 345 6k 8] 3 L
B3R CAR-T IIRTT AR o FRATET X [ L CD19 1)
FURHLIAR(FMC63) 17 T AL s , dEmika e 1
T B A AR AR BT CD19 CAR-T 2, 38 3+ {7 #h
A3 S8 K s R R 6 H R A5 1A e 40 A A
L BURGE TR

MRS E

— BRI

SPF 2 NOD/SCID /N, 6 ~ 8 J& % , a5t 29
BE 255 B4 it ; FACS Calilbur i 2 40 A Sy 26 =
BD 7 Fl 7= f 5 I8k T 20 M 43 75 W . EasySep G I H

2 [# Stem Cell 2 F] ; Dynabeads Human T-Expander
CD3/CD28.,CHO-S 4ii ity 1 & Bk & it /R B4 (o
) A B2 A 5 X-Vivo 15 TE I 5% 57 20 H B+
Lonza 2\ 7 ; Polybrene Il A 3% [# Santa Cruz 2\ 7] ;
PEFRic P A 1gG HiiA . PerCP Aric HHT A CD3 3T
K . APC Fric B9 A CD19 Fi iR ¥ [ 35 [E BD 2%
A IL-2. IL-7  IL-15 1 A _E S ik A B R A R
H) 5 A IL-2 & IFN-y ELISA #: il  7) & 1 1 2
R&D 7 Al 5 ZLIR I S (LDH ) 41 At 75 1 G I 38 541
W [ R KA AA R F 5 Burkitt ik 2
o 20 M R Raji 4 Mo A 3 = B BR OR PO
(American Type Culture Collection, ATCC);Lenti-EF1a
JFkL  pFUSE-hIgG1-FC2 JFiki . £k #MJE A CD19 &
I CHO-K1 4 fits (CHO-K1-CD19) K 293T 4l fits
AR ERAT

SRR

1. AUE1E CD19 B i i k4 e - X FMC63 B4t
PR A AT AR X (VH) MRS ] AR X (VL) P91 iR 753
BT, AR 9 B A E X (CDR) P85 S o
] B e 88 3 A% 2F 808 12 (IMGT) EL X438, 1488 5
ST AR LR e e O AN VAL B ZR X 4 BT
CDR X LA NIEACPURFESR X . & A TR AL
AP VH R VL 51, 10 7 28 schv 2 ik ik
pFUSE-hlgG1-FC2 v , B i 4 Y CHO-S 4l iy, If-ffi
H Protein AFEF-4lifk scFv,

2. AR (FCM) KA 5 £k CD19 scFv 5
A M4 A BE S - 1x10° CHO-K1-CD19 5 10 ug
N EAL scPv 25 IR 05 5 30 min, JilA 2 pg/ml 4 PE 5
ICHIBTA 19G HiL ik , FCM Al i 5 CD19 2 FH Y



Rl 72 2018 4F 6 A 4539 %45 6 Chin J Hematol, June 2018, Vol. 39, No. 6 -467-

4itnedl.

3. ¥ AR AL CD19 CAR 129 5 19 i 45 - V%
28 FCM %2 19 A4k CD19 scFv i VH Fl VL 51,
5 N\ CD8 5 i [X ,CD8 £ 4 [X. .4-1BB .CD3( . T2A-
EGFRt % J7 5 i ¥4 1%, JE A 6 Ak CD19 CAR 45
¥4, 3 5e e 2 Lenti-EFLa 5ok, 4% — ki e R G045
Ve AR 7 A JE4L CD19 CAR B E 2 18 T 4%
RN B 5 -80°C AR FE, LU Lenti-EFla =S it
AT 2 1) 02 1 AR SR ob BRI B

4. N5 4k CD19 CAR-T 4 Jifi (hCART19) fit
Azl R R AN I 10 mil, 29k B A0 i 4
T 725 S P o AR RS A A L (PBMIC) |, L FH
R4 CD3* T 4 it , 4 CD3/CD28 i 2k il #4 24 h,
F IR H(MOI) =5 A7 N4k CD19 CAR
{1%) i 2 12 7 B RO B , I i % 97, 7 ~ 10 d
J5 K45 hCART19 Iz %t s B 5% YL 1) T 4 il , FCM
For s 75 2% e 80%

5. {RAMSZ I TEM hCARTL9 A% 145 6E 77 K 248 Jf [
FROIRE 71« LI 335 CD19 i A CHO-K1-CD19 J%
Raji 21 ML VA 0 4 i (4R AR T2k 2x10°) , AR AE G 1y
T 4HAE CBIPEZE ) X R B2 % YL i T 240 Jf (X6 IR &)
K hCARTL9 1 4 25007 24t L, #5 AN [ Z4CHE 1E (0.5: 1
1:1.2:1.5: 1,20 1) 4 R4 1 240 Jtd S 0 40 TR 5 15
F% , ¥ LDH 20 i 5 A U ) e v B A5 R A A
FHBEAR K 490 nm AW HE (A A, 115540 e 5%
Y, [ B B 3 1 ELISA A6 4% 20 2 Jfd 1)
IL-2 & IFN-y/3 i RE

75 \‘\é A kB — ¥ é LR R
A (%) = Aot b1 & mein — Aseanis B &Rk %100%
g At i %R — Asuanie %R

6. I/ BU R PEA hNCART19 AR5 6E 7« B
15 H 6 ~ 8 J& # 1 NOD/SCID /N, , 4 H /N B
Jik i 5F 1x10° Nalm6 4 il . ¥ 15 H /N LR HL 5> A
34, 415 43 kB4 % REZH &% hCART19
2. fERTE Nalm6 40 1 8 5 25 4/ B9l 45 7
BRI S 1105 AFE G i) T 20 O BEG Bd
() T A0 sk h\CART19, 4 H WL/ R AE AP 1
5 J 30 3 PR R KR 11 0.2 mil, 1] FH FCMUAG: I & ]
Il CD19" 4 Lt 5] K2 CAR* 4t Lt 5]

7. Gt AP A S DB 3R, R
SPSS 16.0 # kAT ge it . BUR AT & B
A, Z A A ) L3R FH BRI 38 2540 B, A
ZH 8] b 3% R A LSD-t 3¢, R Bt Kaplan-Meier 7 2
24 FE 2R, 0 ) Log-rank 6 56 37E 47 20 6] 1L %%
P<0.05hEFAG IR L,

# R

1. /5 36 F1 1 N Ak CD19 scFv 1Y fiff 3%
IMGT %5# 122 3 A1 4 i 1) AN [a] N U8 AL o4 B B A s
HEp)il et (GGGGS) 34k iM% 12 , ¥4 A% 10 4 A\ JA
1k CD19 scFv, 4 B iR R K5 I 4l Ak 1 104~
A Ak scFv(Clone H3L1-H3L10) . FCM &1l i 7%
L CD19 Hifk FMC63 Hi45 4 CD19 L JE IBIUR A
99.5%, Tfij 10 > A i Ak CD19 scFv Hr A3 Hi A
#5485 CD19 Hi B R K > 90% , 43 1] 4y Clone H3L1
96.2% , Clone H3L2 98.0% (%1 1), #E$% Clone H3L2
B S AT CAR FEH G

o P

FMCo63

0.02% |,

CD19

Clone H3LI1

FSC
Bl Gl AR A Bk CD19 Bt b A 54 ER (1025 & ik )

2. ¥ AR AL CD19 CAR 12 95 75 1Y il 45 - 1B+
Clone H3L2 HiL {4 () VH F1 VL [ 31, 5 A CD8 15 fi5
[X .CD8 #4#% X .4-1BB(CD137) .CD3(.T2A-EGFRt
P HNTE R, B 4L CD19 CAR 4545 . 14
A A JF AL CD19 CAR H12 75 #4414 Lenti-CAR-
2A-EGFRt(# 2) , 2 = Jivki 72 40 0 B 21 9 B X
TR BE , e ol B OOV AR 5 A5 o

3. hCART19 1y A= it s S ML il 5336 1Y)
CD3" T 4l , e 4447 Nk CD19 CAR 191295
B SOG BRS RS, 200 2845 hCART 19 K x} B 7
L) T 40, FCM A 955 3 7 L 200 % R 58.3%
1.4%(&l3),

4. hCART19 W R N 55 18 71 - F5e A TR RUCHE e
PSS QAL NG R DN RS S e I TN N
Fb AN 738 0, A0 B 1 R A S R o, 4 R
b o4 10: 1 i hCARTL9 Z& 143 I 41 g %% 2% 1k 3] 4
Ko Horp =X} Raji 4 il 5 % L 22 S A 4e it
24 X (F=2023.81,P <0.001) , 25 9 ¥ L4 ik
7~ hCART19 4 [ (87.56+1.99)% | HH & &5 T M1t 41



-468- AR5 2018 456 A 4539 445 6] Chin J Hematol, June 2018, Vol. 39, No. 6

i CD8afs 5 fik H' NEtkscFy }0 CD8#5 X A HE X )0 CD137 H CD3¢ )

scFv: BRI ; RRE srev N0 s AMP . T ; WPRE : B 75 0 ; EGFR. BT B 46 Je 2B K 1324k
E2 #1 AJEAL CD19 CAR (18 s R 2k A L5 4R 2 K

X B A T hCART19

1.4% 58.3%

CAR

v .

CD3

hCART19: A\ Ji{k. CD19 CAR-T 4ififl
B3 Feln AR T AL CD19 CAR M8 BEf% Yesk %

[(19.31+1.16)% ] Mz % AR 4H [ (21.35+1.19)% ] (P {H
1) <0.001) ; =40 %} CHO-K1-CD19 4 fifg 55473 K b 55
ERH G FE L (F=4867.01,P <0.001), /%
85 i 7 hCART19 41 [ (90.60+0.74)% | B &k 25 T
PE2H [ (24.48+1.01)% | Sz Xt HE 2 [ (24.95+1.05)% ]
(P{E}) <0.001) ([#14) . BUALHE LK 10 1 B 2% 41 2
JitL 8% 35 ¥ 4T ELISA K, 285 5 5 7 50 41 i oy
Raji 4 ML =41 IL-2 7K P I 22 A S22 L
(F=171.67,P<0.001) ,hCART19 4 [ (10.56+0.88)
pg/ml ] BA & = T BAYE4L [ (3.55+0.26) pg/ml ] Kz X} i
2l [ (2.92+0.32)pg/ml ] (P {E ¥ <0.001) ; =4 IFN-y
KB ERAH R E XL (F=41745,P<
0.001) ,hCART19 41 [ (199.02+12.66) pg/ml ] ] i =
T A4 (37.63+0.85) pg/ml | K xif R4 [ (52.07+
3.33)pg/ml] (P {# ) <0.001) . ¥4 il &y CHO-K1-
CD19 i} =4 IL-2 /K F- I 22 R A ST 73 L (F =
1 319.97, P <0.001) , hCART19 #f [ (15.03+0.81)
pg/ml ] IH & = FBAYEAL [ (4.72+0.25) pg/ml ] Jz %} B

2H [ (5.61+0.39)pg/ml | (P {3 <0.001) ; =4H IFN-y
KFHE 25 A %2 & L (F=666.02, P<
0.001) ,hCART19 £ [ (290.66+10.10) pg/ml ] B & /&5
TFRHPEL [ (51.43+12.06) pg/ml | J2 Xt AR ZH [ (55.86+
2.38)pg/ml ] (P {H4 <0.001) (K 5),

5. hCART19 Xt 4 ifi s /> BUA: A2 52 0 < B2
Rkt B 41 /)N BL7E 3 R0 Nalm6 44 it 5 20 ~ 30 d 4278
HET-, hCART19 21 /N FRUAE 1 B[] > 40 d, 8 55 S
/N AR ) 22 A T B L () =11.73,P =
0.008) (&I 6A) . FCM Al 25 5 i /s — 21/ fUFE v
SFF T ML 40 S 14 d (F = 154.74,P < 0.001) &% 21 d
(F=291.28,P <0.001) 4 ifiL H* CD19" [ Ifil s 24 i
L 25 A gt 2 S, b 4 N B T S
I3 20 M 5 14 d Sk (12.24+1.30)%, 21 d Ky (17.15+
0.96)% ; % A 2H /N BRUAE 33 5 11 1AL 20 M ) 14 d ol
(10.10+1.05)%, 21 d Jy(20.84+2.22)%:; 1l hCART19
ZH /N BRPE T B I 40 J5 14 d o (1.7840.40) %,
21.d 4 (0.16+0.09)% , BH 1% F [ 14 41 S X BE 41
(P {1 <0.001) (& 6B) , 28 d J5 T # I A |
hCART19 25 /) B 40 J] 1fi. CD19™ FA Ifit 5 41 Jifd 32 3k
FATTIE R FH FCM RGN T = 25 /1N BRUCAE 7R 558 14 95 40
5 b I CAR-T 4 ML i b il A8 1k, 25 5 /R A
BEYL Y T A ZH /) BRE T S 1 0005 200 B A ARSI
CAR-T 40 Jfl (9 FE7E , 1 hCART19 41 /)N BL7E 1 5 1
L7 40 i 5 14 d % 21 d 43 51 46 0 21 CAR-T 41l il
e 1914 (9.66+1.28)% Az (4.38+0.70) %, B &t i %)
WEZH/NERL 14 d B2 21 d B CAR-T 40 it Fb 431 [ 43 531 Ky
(0.74+0.38) % }% (0.14+0.11)% ] (P {3 <0.001)
(Bl 6C), 35 d . il A £ hCART19 41 /N KL )
CAR-T 4ififd,



Rl 72 2018 4F 6 A 4539 %45 6 Chin J Hematol, June 2018, Vol. 39, No. 6

-469-

o

CAR-T H A& 4 W e E AR =2
— o YT IR AR RSN A R R B e et T 4
i, 4> RS g A0 i 2 1T A B B, T8 B E ) A BT
AR TIRL. TR ZECAR H scFv 8515 X A
A S YL X4 . scFv | Sk IR T BA g e i 4
() VH FT VL ZH B, Hh 1] e B v 09 BB IX i 408
o SCRV AT RS RGN IR A OGP R I 5 2 454,
HE TR 5 4% 35 25 I N 15 5 BB0E CAR-T 4t it ™
A ZAVERT , 2 CAR-T ¥7 ik Jli o 5 165 il O Bk 4
¥ o AE SRR 77 1 , 2006 4F Kershaw %5215 14
T T A B X FRocT B Y BRI scFv il £ 1Y) CAR-T

0
[ QL

got B x4l

HhCART1941

60

40

FIE (%)

20

200 5:0 10:1
AL

YA AT PSR I R IR 25 5, 142 CAR-T 41 iy
ARSI AR VE A [ 4 A BB R AR PFE
v, HAR APEIR 22 . 2011 4F Lamers £ ' F) 41 %ot
CAIXHL Y B scFv il 25 1 CAR-T 4 i 7 5 2
IR Y A T3 075 E R I= N S RARE: N D)
CAR-T 4 i A 48 L% A0 M f g 1o 2, e rp BT seFv
4R R Y CDR MUE 421X (FR) 318 5 | 4 il e g
T AE ) T X, I FLIZFSTIE ST % CAR B4
NE BT CAR-T 20 EAES MR Il ) B AT
SO TR o R R O T, H R A BR K
Il AR B8 25 T 2 ZOR I T4 X CD19 AY CAR-T
RIT o BUA BB &R B CD19 1115 R 56 H
CAR 25y iy scFv 2R IE T i FMC63 5% SJ25C1

1 WissR 2N
gol B x4
HhCART194H

A

RHLLE

4 KA AJEIE CD19 CAR-T 414 (hCART19) % Raji i (A) K CHO-K1-CD19 4l (B) A A%ifg S1ill =2 (P < 0.001)

A 2or Bkl

B s
| HhCARTI194

W

=3
T

IL-2 (pg/ml)

n
T

(=)

RajiZi il CHO-K1-CD1941lfil

B
4oor @ B4l

= 300 BhCART1941 =

E Rk

0

[=%

=~ 200

i

£

= 100

CHO-K1-CD1941 i3

Rajigfifif

B 5 ELISA A INAH H M 10: 1 1 AL CD19 CAR-T 4l il (hCART19) %F Raji & CHO-K1-CD19 £l IL-2 (A) & IFN-y (B) 7K - [ 5% 1

("P<0.001)
A B g
‘ g B
100 o 407 e [ {20 a -
S ==Xt A e Ay
s 80 = 30 —e~hCARTI194 E Gl
S " E 4 g0 ~o- hCART1941
B —pn 2 20 =
o YO — el - £ 5
T 20t —hCART1941 a
o o )

7 14 21 28 35 42
AAFIS A (DD

7 14 21 28 35 42
EAFI A (D

7 14 21 28 35 42
AP (d)

A /N R AEAE IR B /N RANE 1 CDL9* 4 L B8 4k 3 C - /N FRAMNE I CAR-T 4il g L il 25 4k
6 AJifk CD19 CAR-T ZHffl (hRCART19) 44 Py 2R RIS (P < 0.001)



-470- rh AR IR A 2R 2018 4F 6 H 45 39 45245 6 4

Chin J Hematol, June 2018, Vol. 39, No. 6

M, Turtle 45 5 %) B- ALL B3 E T O
FMC63 & I i) scFv ifil £ %) 45 L 5] CD4* CAR-T J
CD8* CAR-T 4 fifd , 45 5 i 7~ 93% 11 f & 3k 15 T
BESZ A, i H R 5 1] I 20 5 2k A A B
SRR BRI CAR-T 41 i ¥ R BE 7= A= 7
R, 2R IESZ i T BLUR CAR 91 By S i S 5 55
T CAR-T 4l Jo i 16 fb S FF 8 A7 e . DL LWFoT$2
71N I e TR A 4 88 SR M 2 R i) CAR-T AR A1 6 G
HHEZ—,

N5 scFv 244 BRI scFv 4544 T CDR X A%
B, T FR X B N1, X — A8 ARt — 2
NARXT CAR JFH 7= A (1) G B g 25, A1 R A K
CAR-T TEAR N B A7 TG I ] . #h T R CAR F=2E 1)
Y5 JEPE R T CAR-T 20 78 £ 5 R PN (7 1% 1)
], PR 4Bk 2 A oo IEAEEAT A JEAE CAR-T O HF
il TAE {0 AH 5 A BIF 5 i 45 i 2D, HLR O G TR Ak
CAR-T K R B A 58 e SC I & 3R . FR AT
1 BT CD19 Bk (FMC3) i AR Ak i 3k45 1
5 FMC63 2 Fl 1 A B A N R AL 94T CD19 B ik,
FIH TR AL ST CDA9 scPv 55 Hith 7521 7 432 , A4 2t 1y
NG CARZEHE , 28 Rt e By, I ARAS T
hCART194fiffd . {AShSZE6IE S hCARTL9 4 Jifd v] A
A8 455 CD19" A I 440 At I 40 b K o 1Y) IL-2 B
IFN-y. 7 I /N AR 7 FRIESE hCART 19 Al A 3%
TH PR LIRS 20, 8K/ N B AR A

AT IR T HAA BL A i s 7 M 3 R A
$1 CD19 CAR-T 4iiJifd , X S~ — 2 Al PRI 55 25
Fent o 7E4 )G I RAF I b 75 BLE— 2 M A% 2k
MRIATT & & MEATE B AN IR 0 2 et AT Rk
T G D S ]

2 % X wf

[1] Wang Z, Guo Y, Han W. Current status and perspectives of
chimeric antigen receptor modified T cells for cancer treatment
[J]. Protein Cell, 2017, 8(12): 896-925. DOI: 10.1007/s13238-
017-0400-z.

[2] Mo Z, Du P, Wang G, et al. The multi- purpose tool of tumor
immunotherapy: gene-engineered T cells[J]. J Cancer, 2017, 8
(9): 1690-1703. DOI: 10.7150/jca.18681

[3]

[4]

[5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

Feng K, Liu Y, Guo Y, et al. Phase | study of chimeric antigen
receptor modified T cells in treating HER2- positive advanced
biliary tract cancers and pancreatic cancers [J]. Protein Cell,
2017. DOI: 10.1007/s13238-017-0440-4.
O'Hara M, Stashwick C, Haas AR, et al. Mesothelin as a target
for chimeric antigen receptor- modified T cells as anticancer
therapy [J]. Immunotherapy, 2016, 8 (4): 449- 460. DOI:
10.2217/imt.16.4.
Lamers CH, Willemsen R, van Elzakker P, et al. Immune
responses to transgene and retroviral vector in patients treated
with ex vivo-engineered T cells[J]. Blood, 2011, 117(1): 72-82.
Grupp SA, Kalos M, Barrett D, et al. Chimeric antigen receptor-
modified T cells for acute lymphoid leukemia [J]. N Engl J
Med, 2013, 368 (16): 1509- 1518. DOI: 10.1056/NEJ-
Mo0a1215134.
RS, W0 AR, BT CD19 ik 3 L S2 A B i 64 T 2 I 75 1
RGUBAENR g B (3], s il i~ 2% 35, 2016, 37(2):
164-168. DOI: 10.3760/cma.j.issn.0253-2727.2016.02.018.
Porter DL, Hwang WT, Frey NV, et al. Chimeric antigen recep-
tor T cells persist and induce sustained remissions in relapsed
refractory chronic lymphocytic leukemia [J]. Sci Transl Med,
2015, 7(303): 303ral39. DOI: 10.1126/scitransImed.aac5415.
Kochenderfer JN, Dudley ME, Kassim SH, et al. Chemotherapy-
refractory diffuse large B-cell lymphoma and indolent B- cell
malignancies can be effectively treated with autologous T cells
expressing an anti- CD19 chimeric antigen receptor [J]. J Clin
Oncol, 2015, 33(6): 540-549. DOI: 10.1200/JC0.2014.56.2025.
Luskin MR, DeAngelo DJ. Chimeric antigen receptor therapy in
acute lymphoblastic leukemia clinical practice [J]. Curr
Hematol Malig Rep, 2017, 12 (4): 370- 379. DOI: 10.1007/
511899-017-0394-x.
Cao J, Chen C, Zeng L, et al. Engineered regulatory T cells
prevent graft-versus-host disease while sparing the graft-versus-
leukemia effect after bone marrow transplantation[J]. Leuk Res,
2010, 34(10): 1374-1382. DOI: 10.1016/j.leukres.2009.11.024.
Kershaw MH, Westwood JA, Parker LL, et al. A phase | study
on adoptive immunotherapy using gene- modified T cells for
ovarian cancer[J]. Clin Cancer Res, 2006, 12 (20 Pt 1): 6106-
6115. DOI: 10.1158/1078-0432.CCR-06-1183.
Turtle CJ, Hanafi LA, Berger C, et al. CD19 CAR-T cells of
defined CD4+:CD8+ composition in adult B cell ALL patients
[J]. J Clin Invest, 2016, 126 (6): 2123-2138. DOI: 10.1172/
JCI185309.

(i H 191:2018-01-14)

(A SC Gl - X1 98)





