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Cytarabine enhances B7 expression on leukemic cells and promotes cytotoxic
effect of bispecific antibody against target cells

YANG Ming, FAN Dong-mei * . GAO Ying-dai, ZHAO Ying-xin, ZHOU Yuan, XU Yuan-fu, JI Qing, WANG Jin-hong,
XIONG Dong-sheng, YANG Chun-zheng ( State Key Laboratory of Experimental Hematology, Institute of Hematology &
Hospital of Blood Diseases, Chinese Academy of Medical Sciences & Peking Union Medical College, Tianjin 300020,
China )

[ Abstract ] Objective:To observe the effects of cytarabine ( Ara-C ) on B7 expression on leukemia cells, and to study
the effects of anti-CD3/anti-Pgp bispecific antibody on the cytotoxicity of T cells against drug-resistant leukemia cells.
Methods: The expressions of B7-1 and B7-2 on K562 ( leukemia cells ) and K562/A02 cells ( drug-resistant leukemia
cells ) were examined by flow cytometry after treatment with Ara-C for different periods. B7-1 and B7-2 mRNA expressions
in K562 and K562/A02 cells were detected by RT-PCR. The proliferation of T lymphocytes stimulated by Ara-C-treated
K562 and K562/A02 cells was detected by MTT assay. In vitro cytotoxicity of T lymphocytes against K562 and K562/ A02
cells was analyzed using CytoTox 96 nonradioactive method after treatment with anti-CD3/anti-Pgp bispecific antibody and
Ara-C. Results: Compared with untreated cells, B7-1 and B7-2 expression on Ara-C-treated K562 and K562/A02 cells
was significantly enhanced. MTT results showed that Ara-C-treated K562 and K562/A02 cells increased the proliferation
of T lymhocytes. Ara-C combined with anti-CD3/anti-Pgp bispecific antibody enhanced the cytotoxicity of T cells against
K562 and K562/A02 target cells ( T: target, 0.39: 125: 1 ), especially when against Pgp positive drug-resistant
K562/A02 leukemia cells. Conclusion: Ara-C can upregulate B7 expression on leukemia cells, and when combined with
anti-CD3/anti-Pgp bispecific antibody it can enhance the cytotoxicity of T cells against target leukemia cells in vitro.
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T 240 M0 i A2 TP R BURUIR-MHC 4y T2 54
5 TCR RYAHEAEH U AN S T 40 1A Ay
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WARERE EEAEA . AR IR 40 i 26 35 IR
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HU CD3 AR HTE I S AU BEH A LN an-
ti-CD3/anti-Pgp ,anti-CD3/anti-CD20 #/1 anti-CD3/an-
ti-CD19" A BE B4 T35 Ak A Tk 1 40 B0 1) 22 g 2
B, T TE ARSI R A N A5 e R VR, S — il
ARAT TR B E R A 7 1o (H2 , SRS
XU RESTAAAELEXS e A= 1 4 e T-Rp A LA e f
25 S I )L, 3K 2 DR R S e ) 45 3R, SR g ]
AR, R L A A D e e e S e o e b |y 2 283K
Iy 2R, T R B LA B T A I ) RS B Y
RZ—o BT, R T BT %k EL A0 R T Ak
YERH 4552 B0, VFZ W TSR 0y — Fh sl 2 Fh
LR TA5 7 REAE B ROV 40 M Y T RE T e 252
M B R S BE RO . AN SE WL DB i 7 ( cytara-
bine, Ara-C )JI it 25 11 10575 40 i B7 B9 3%35, IF H
65 anti-CD3/anti-Pgp 1 5 XLy BEPL A, WL 2% 1A S
I FANMEIFEE T 4 X A0 M A R e MR A

1 #MBEFZE

1.1 & RBXA LG @ik

Ara-C 4 H Pharamacin 2> &), Mouse Anti-Human
CD86 PE #RiC /A . Anti-human CD8O FITC Fric i
& Mouse 1gG1 PE #richifk Mouse IgGl FITC #ricd
Pk B BD AW ARARA A, HAEAANAA
F 20 1L-2) A b5t 1 56 25 A FR 53 4E 2 H, Cyto-
Tox 96 AE IS4 4t i 5 14 43 7( CytoTox 96 Non-Ra-
dioactive Cytotoxicity Assay )if.7fll & 14 H Promege £
I ARATBRZAF . MTT WA Sigma 237

K562/ A02 Zififd i A 5000 % FH 22 52 2 R DA
S K562 4 i 2 57 6 — Bk £ 25 T 24 40
PR AERE IR AR PR TN A 22 22 b AL D 4k B L
PE L EE N2 R AR B SRE T % 10% 1
TG R4 LT 1 RPMI 1640 15323, F 37°C 5%
CO, LI BE B SR A B SR
1.2 Ry Rk 5 st

Anti-CD3/anti-Pgp I XIHEHTIAR AL 88 %
g Fakfaife e, 13 DNEIERRAY B-tag 1E A

Y Mgt fbARic , i3 Pharmarcia 23 F] i) anti-E-tag
FEMZEM AL S 26 > 95% , aifk i & 2R
Pierce /A H] (1Y) BCA 88 [ 5 2 70) G0l e Wk 2

1.3 A X iUk m 2 Ara-C #l 5 K562 Fo
K562/A02 #nfe B7-1.B7-2 %9 %k ik

HBoek gt K1) K562 Fil KS62/A02 4i it , 14 4%
Y B 1 x 10°/ml, BeFp T 24 FLANRREE SRt
[F) I AR 0. 25 pumol/L Y Ara-C 43 BIVE
0.24 .48 F172 h, Xf AL N A SF R LR PBS. W4k
YA, T2 09 PBS YEAHMI 2 ¥, 4331 A PE #rid
) CD86 HLIARFN FITC ARic i CD8O HLiA, [H] KX} A
4 Mouse IgG1 PE FRic$Hii&FI Mouse IgGl FITC #r
ICPUIAR, 42 B W] 0484 20 R A7, T8 1Y PBS
VEARAL 2 Y, T A A A 3O O S
WOt 488 nm, B AL AL 10 000 A4~ 4 A 4k,
L5 Cell Quest FKAF4347 -

1.4 RT-PCR # M 2 Ara-C #]i%J& K562 = K562/
A02 #m e B7-1.B7-2 mRNA #) & ik

O A K41 K562 Fil KS62/A02 41, 55
TMALHFE 5 0.25 wmol/L 1Y Ara-C AEJ] 72 h, LA
AN Ara-C LAY A0 MLAVE AR HREH . Wi 40 il 4 A
TRIzol 156 B P AE AL TR 4 A0 I 1) B RNA, BGE &2
) DEPC KA DLE , SRAMr N T . 439
U100 pg B RNA #4730 5% 5%, 519 1 Invitrogen
HEWHARGIRA GG, U 3G 5% 7:94 C 40 s,
52 °C 30 5,72 °C .1 min,30 NMER, =PI1T 1. 5% B

EWEEERCHRLIK, 9738 7= ¥ 533 2 558 bp F1 588 bp,
LHMIHTE S OREE IR, DL B-actin S A XTHR
SIS T - CD8O, FilF51% 5'-TGCTGTCT-
GTCATTGCTGGGAAACT-3, FiiF514) 5'-CCCAGGT-
GAAGTCCTCTGACACGTG-3', CD86, [ iiF 514 5'-
GGGGGATCCATGGGCTTGGCAATCCTTAT-3", T ¥
5% 5"-TCGGGTGACCTTGCTTAGACGTGCAGG-3'
1.5 3etmfnls 2 m e ) &

WU EEH 0.25 wmol/L 1 Ara-C 5 1 x 10°/ml
i) K562 1 K562/A02 4ifd, T 37 C 5% CO, ,{fF
IRER R R E B % 72 he WM, B0,
2000 xg 250> 10 min, FHEE O JL 140 40 i
B, e et g B A 2 2 x 10°/ml fE
AR .

K BORAC I TE BUE 4385 FUBE R /9 T bk e 40
Jii, FHl BD 23 ] ) anti-CD3 FITC Fii&4nic, H fH 1
F>95% HAI TR . FHoSahsw IR T 4ii
WIEE 3 x10°/ml HEF TR, WS A IL-2
(50 U/ml ), T 37 C 5% CO, MuFEEE 5 7248 %
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3548 h, WAL, B0, L2 000 x g 5.0 10 min,
FHHE ORGSR 85000 A 8, HH 58 8 R L 4
A5 5 28 5 x 10°/ml 1 R0 40 M4
1.6 MTT 346 #k & 4n fen ey 3 75

W b AR ] B T % R 200 L RN AR, A L e HEAS [
IR 0. 62: 1 ~40: 1350 T 96 FL 4N L 55 77 A
1, F 37 °C 5% CO, 1R B B 55 40 vh i & B 7
72 ho BEU3 ANEAL,ERE 3 W SLERAE AT, AL
BIA 20 wl MTT, 4255555 4 h e, B0, 7 i, &
FLIA 150 pl DMSO, #R35TRAT , TR bm A3 Al F
G
1.7 LDH %40 Ara-C #% -4 anti-CD3/anti-Pgp %
I B FARAF T 20 5 e 2m B vl 4%

KT CytoTox96 5 14 240 1 75 170 2 4G T K
CL 40 X HE 4 A A R P E T . T 96 FL A1 i 15 7 4
I L 38 T 8 G A 200 R AR N 40 . 4
Jfl K562 Fil K562/A02, 4L 2 x 10*/100 pl, [FE I
A anti-CD3/anti-Pgp AT REPTIAK 400 ng/ml, #%
FEOAS [ A 2580 (B2 T)0. 392 1 ~25: 143 B AR
E L, ] Ao e PR A 106 B 1 S % R AT, R4 3 AL,
FE 3, T37C 5%C0, £ FUREemi a5 4
h 5 B He BB E AL R SR IS A RN SIS ) 2
1EW . BRSO AE Dy, (65, #5%F XHRRE 4
H AR % ) = (LI - U0 40 A kR
Ji-SEARAE &R ) /(AR R R — ¥R AN B
KRR ) x 100% .
1.8 %itzam

I8 1] SPSS11. 0 34753t , PR I B L 3 i
A Student-t K %, 2 2H ¥ K b B W A One-Way
ANO-VA K5, P <0.05 B2 S H G L.

2 # R

2.1 Ara-C %5 K562 F= K562/A02 % ft B7-1.
B7-2 #h &k

Ara-C YEF T K562 F1 K562/A02 400 72 h )&
X R4 A L, B7-1.B7-2 4> T34 AR E R E
WL, B72 LR R K LA ] S W% A5, 0. 25
pmol/L Ara-C il K562 HI K562/A02 4Hfd, 7 0 h
AP B B7-1.B7-2 43 F IR 34,24 h i
B7-1.B7-2 23 T8 L, 72 h ik B 20 i S 34 2%
oo BRI B RME( R 1) 7T UL Ara-C 13l B7-1,
B7-2 433K HAT B[] 000 AR
2.2 Ara-C #3J)5 K562 F= K562/A02 %8 fig, B7-1,
B7-2 %-F mRNA #) & ik

PCR 774 25 By JIg i ek Je FL K I 7%, Ara-C

[ K562 H1 K562/ A02 4535 7E 558 bp #1588 bp
LB T UL SR T, T R 22 Ara-C OB ARG K562 AN
K562/A02 AL TG 555 B 1) Ui Ara-C Hil3 1Y
K562 Fl1 K562/A02 4ifgn] /5 B7-1 #1 B7-2 mRNA
FHE SN

F1 Ara-C R K562 71 K562/A02 4Hf8 B7-1.B7-2 fJRiE
Tab.1 Ara-C increased B7-1 and B7-2 expression
in K562 and K562/A02 cells

K562 K562 /A02
Time( t/h )

B7-1 B7-2 B7-1 B7-2

Con 5.41 3.76 0.90 1.34

0 7.31 10.37 1.44 1.25

24 39.38 25.50 9.47 5.88

48 54.49  42.71 11.13 16.47

72 69.26  50.66 31.94  82.73

{HH}
Hn
v alk
o1l L

25}

Bl 1 Ara-C {2 K562 1 K562/A02 4R
B7-1.B7-2 mRNA HIRiE
Fig.1 Ara-C increased B7-1 and B7-2 mRNA
expression in K562 and K562/A02 cells
M: DNA marker; 1: K562 cells; 2: K562/A02 cells; 3: B7-2
mRNA in K562 treated with Ara-C; 4: B7-2 mRNA in K562/A02
cells treated with Ara-C; 5: B7-1 mRNA in K562 cells treated

with Ara-C; 6: B7-1 mRNA in K562/A02 cells treated with Ara-C

2.3 Ara-C #1889 K562 F= K562/A02 2 i3 T #
B 2 fiel 09 42 3 78 AF )

£80.25 pmol/L Ara-C HIF{ Y K562 F1 K562/
AO2 ZH ARG T 9k B2 200 i 1) 34 5 LA BH S 7 o A
L AR (0. 62:1.1.25: 1 % 2.5: 1), T 44
JRL AR BE TR NS (F R A AR Ll 50 1T =i 3] 400 LR,
HARIEFEAE FH I W5, 78 40: 1A HAR 39 58 A FH B
5 &2 )
2.4  Ara-C B&4 anti-CD3/anti-Pgp 3 3% T # & 28 i,
xt K562 A= K562/A02 %8 it o 744

K H Promega Cytotox-96 E L5 14 4 Jifd 75 18 5]
BRI Ara-C BKA anti-CD3/anti-Pgp fie #F T ik E 41
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JHLXGT L 4 L 9 R S M R VR . S A AR SR I C 1A
3); il 4y F BT R IK, IR T anti-CD3/anti-
Pep SR GBI I A 09 T bk 2 40 B A9 25 A3 1
FH, HowE K562 1 K562/ A02 4 i 1 38 5V FH 78 3% 80
Fb R 0.37: 1HF 40518 ( 0. 62 £0.5 )% F1( 16. 44 +
1.2 )% 5 Bl 25 SCHE 04 A W7 184 5 2% 453 V8 FH 38 3 34
SR, TERCIE LN 25: T3 HidE i 22( 29. 46 +1.7 )%
F1(60.49 +2.9)% .

T Bvmohocyies [ F

2 Ara-C 158 K562 #0 K562/ A02 4faxt T AREiEsERTES
Fig.2 Ara-C enhanced proliferation of T lymphocytes
induced by K562 and K562/A02 cells
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B3 Anti-CD3/anti-Pgp BX& Ara-C {2 T 488
3t K562 #1 K562/A02 20 i 3445
Fig.3 Anti-CD3/anti-Pgp combined with Ara-C enhanced
cytotoxicity effect of T lymphocytes on K562 and K562/ A02 cells
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P I 40 A Y S B 53 B7-1 R B7-2 BRI,
I S51EHE R EIEM G, #F—2 H RT-PCR Faill %
M, Ara-C [RIRE AT 755 K562 Fl K562/A02 4 fifl B7-
1.B7-2 mRNA £k L. it & N E K Fid
BTk FERRE i K562 K K562/A02 4if B7 43
TR, X & AL SR I NF-«B 5 B7 55
AR SR

TEA35) Ara-C 3% K562 1 K562/A02 41 il 3¢
ik B7 J& %8 T 9k B 200 i 34 5L A B S A ) A
FH L FEARASCHE L BsE, T bk 4 440 i 34 5 4542, {HL it 25 5%
B LG B AN W T e, LR B FE AR FH 2 M G i

XY REUAR BAT SR PU R 45 G-, AT [R5 e
6 A AT TR G 938 255 4 L 3% 1T 4 - b S AH 45
I BEA LA 25 17 240 i HIE ) 3% O Jof g 4 4 AL
RSPRG0S T 5 E B TR T T R
RERS IR T A%, X — N E WA 2 S iEse B L
HRI Ara-C 356G XL BB B0 1A 19 44 A0 % 03 R 3=
WY, ZEAS [RIRICHE LU S 8 0 8 5 6T 11 10905 240 Ff 1) % 4
YEFR %2635 Pgp (AT 245 11 1995 248 Jf 2% 43 76 G
Sk R 5, 3 B S o) 38 43 i S R T A B 4 Y 1Y
PR, B R T 6T iR A ) R AR X TR AR Y
PR AR PT R AR 4 A 2R L3R UKL g A5 X6 5 4
MLEAT AR e S R A

S PR S R R WSy F BT MR IR
B35 I REPTLA anti-CD3/anti-Pgp /5 T 4HAEHY
TRINRAVER AT e W —Fh A TS5t A iR 7 Ak
I, A Bl 500 40 5 b R 1 240 1 s 2
JCHIZ IR Pep MTH 24 11 I0L955 200 L, I8 755 28007
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