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AP IE AN H 5K (54.08 £1.90) % (P <0.05) , FUHP T (12.35 £2.04) % (P <0.05) . &5 MW EIRERE
ik BCR/ABL (/N BalF3-P210 F AL 21 i bk B AT S SHBE T34 56 240 /0 J) S0 AR i e A0S STIST 1 SRR M SR AR A

KBRS RN IO 5 ber/ abl Bl FEDR 5 300G SR B k1A ; BaF3 411
FEESE S, R73-354; R730.23; R733.72 XHERFRIRED: A

Construction of BaF3-P210 cell line stably expressing BCR/ABL protein and its bio-

logical activity
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Abstract; Objective To construct the transformed mouse BaF3-P210 cell line stably expressing BCR/
ABL and to initially investigate the influence of BCR/ABL on the cell biological characteristics of BakF3 cell
line. Methods The retroviral vector with ber/abl gene was transfected into the packaging cell line. The BaF3
cells were infected with the collected viral supernatant. The transgenic BaF3-P210 cell line stably expressing
BCR/ABL were screened and subcloned. The integration of the bcr/abl gene in the genome of the target cell
was determined by PCR and DNA sequencing, trypan blue staining assay, flow cytometry and MTT assay. Re-
sults The ber/abl gene was integrated into the BaF3 cell genome; RT-PCR and Western blot verified the sta-
ble expression of the ber/abl gene and protein in the screened subclone cell line BaF3-P210. Compared with the
control group, the cell proliferation rate was promoted (P <0.05) , and the cell proportion in G,/G, phase was
decreased with the increasing of the cell proportion in both S and G,/M phase (P <0.05) ; the cell prolifera-
tion inhibition rate and the early apoptosis rate of the Bal3-P210 cells were respectively (54.08 +1.90)% (P
<0.05) and (12.35 £2.04)% (P <0.05) after the treatment of protein tyrosine kinase inhibitor STI571.
Conclusion The transformed mouse BaF3-P210 cell line stably expressing BCR/ABL was successfully con-
structed. The expression of BCR/ABL not only promoted the proliferation, but also accelerated the cell cycle
progression of the BaF3 cells. It endowed the BalF3-P210 transformed cell line with the sensitivity to STI571.
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18 k7 48 M 13 1fiL 9% ( chronic myeloid leukemia,
CML) EAFEAEPE R ber/abl @A 3R K H 4 BCR/
ABL fil &8 1 (P210) o i 8 1 H AT 58 20 1 24 R U
tF T , BB S5 O 22 A 5 A S fi A T 5 38 240
(R e (AR

HHr 7 CML fff 5% % H ) BCR/ABL FHE 4
AT Ry K562 #i Mk, (Hix dn bk R B 32 4F, 40
Jfirh BCR/ABL 9 2 111 A9 B A7 7 23 i R e 1
IR 5 AR T T 55 S, B B A S it — 2D I E X R
S, AT B P Y 22 A L R s R ), SO oY A R
PP BE TR, 53— T, AR 78 SE 56 rp R FH MBS I
IKEAM ber/ abl 55 FH T 22 R S I i 77 STIST1 41 il
K562 2tk ) BCR/ ABL S P 10 75 v, #6058 4
JHB% BCR/ABL X+ 20 Jifu 1% 5% i, HL.41 fifd /£ BCR/ABL 3%
PJE AT 5 RIA T, X 5 S S F s A R, R,
AHF ST 4D AL 2 il F 5F 6 1k BCR/ABL 1 % 4k 410 it bk
BaF3-P210, 3475 5% BCR/ABL X BaF3 4l i A 2%
IRERYSEI , Rtk — i 5¢ 3% BCR/ABL fill & 8 FH 4%
W5 e Al A S AL P AR — SR () 20 A 7Y

1 HRSw®

1.1 JRARE itk

396 5 S B 1K MIGR1 J MIGR-P210 i 3% [E Warren S
Pear (#2504, /NEUR B Wk ELANEE BaF3 Fl/h LS R A
[ 975 20 ik WEHL-3 0 v [ B 27 R 2 g L i = 2 41 il v
Lo
1.2 &7

FEYHRF jetPEI™ g Polyplus 2177 i ; BEBEME N Sigma 23
F e A TR MR 5] Annexin V-PE ( BioVision) ; %31 il c-abl
BT PR o-tubulin Fo4 EPTR BT Y HIE B ECL B
& T Cell Signaling A #] .
1.3 7%
1.3.1 4Nk 3 5ttt Phoenix-Ampho £, % 4f Jifg
NIH3T3 4iiffd ke WEHI-3 4l & 10% Jifi 28 il ¥ (FCS) DMEM
A EE SR ARG IR T & 5% CO, 1 37°C 1H R 85 5546 1 ; BaF3 401
J& 10% FCS,10% WEHI-3 {45 37 £ i) PRMI1640 W& 5% 7%,
BO A KA ANV ESS 86 o 4% B8 jetPEI™ 5% Je a0 15 B 434
T HE S50 75 2 R 55 4t A\ Phoenix-Ampho 4255 40 fifg, L1 NIH3T3
240 L A R 40 OO 0 o B
1.3.2 B4R e R TR IR BaF3
YA, FeSCHR (2 ] B B AT IR o B L )T 48 h B At 3 R
A WEHI-3 £54: 3533 1 RPMI1640 55 35 LA T % 6, 14 d
J& 38 A PR BRI i AR BRSSP A A 4% 24 BaF3-P210, 1%
FEHGTH AT IR BLE T
1.3.3  PCR Kzl ber/abl B I A 53 0 B B 25 A SRk
Yt BaF3 411 ( BaF3-MIGR1) 1 BaF3-P210 411 19 3 K 41 DNA
DI 41 DNA #5347 PCR RN, 5190751 : 1 5]

#5:5'-GCA AGC TTA CCA TGG ACA TCC GTG G-3', FiEs |4 :
5'-GTC GAC CTT GCC ATC AGA AGC3', H W K Br K/NH
654 bp, KW 5544 57 :94°C #7545 min, 98°CZE 1 10 s, 55°C iR
k30 s, 72°CHEfH 55 s, 4 32 AMEH, B )5 72°CHEAF 5 min, [A]
i B-actin PIXTHE, H 9 K- BE ok 341 bp, PCR 7= 47 s Yk )5 78
Bio-Rad B G - MEIFHRAELE A PCR 774 [F] I 3% |t
BER AW F AR PR T T 4578 o
1.3.4 RT-PCR # ber/abl mRNA [ 353k I BaF3-MI-
GRI1 F1 BaF3-P210 4L, Trizol Jh45 5 RNA, FE 17300 55 5%, LI T
% cDNA R B4R i 17 PCR [ Mo 5197 5 A Lo IR B %
B-actin PNXTIE, H ¥/ BE A 341 bp, 3R B8 HL 3Kk %5 %€ , #£ Bio-
Rad BEIE A% BB ARAF AR
1.3.5 Western blot £l BCR/ABL [ 3315 g £ BaF3-MI-
GR1 F1 BaF3-P210 4 il , FF] 240 Jitd 24 gk o 45 FBU 20 Jf 5. & 1, Brad-
ford PEINEE (15, & 114 SDS-PAGE B HL VK 515 Jillc-abl
itk B a-tubulin HLiA R —Hi)5, ECL ik i 6 T 122 &g
A REIH R
1.3.6  diffpAtciz Sidn s KA P40 i 20 . BaF3-MIGR1
1l BaF3-P210 3 #H, 45 2H 4 ik 1 x 10* ml ™" i A 24 £L
M, B 3 ZAL, WIS, AEMEE 1.3.5.7 d 43 3EUH
BRI, B W Y 5 B AR B, LT 3 (B 22 o 4
NI
1.3.7 FCM KIUANAE R BIAH A0 SCoe o R, W 4E 19
F AR AMp 22 PBS P&, 70% VK L B[ 52, N A PBS I R = L Ab
30 min, 502 i, A 50 wg/ml RNase A JH4L 30 min, F
TNAZEHE A 50 g/ ml (AL P BE (PL) 444 25 min, |30
A SCAs I

MTT A5 4 A X 25 40 A SBURR M ST 50 40 2L [T i, S 4 45 &
240 M) 5 A PR, PR AN O 1 x 10° ml ™" 30T 96 fLEE
FEtA (1 x10% ml™") o S 20 20 A [+ e 5 11 1% SR T8
FEE ) STIST1 T AW, 25924k FE 24 0. 125.0.25.0.50 1.0,
2.0.4.0.8.0 wmol/L, & — k% 3 AT, TH3E 24 h
JEHEFLIIA MTT 100 pl(1 g/L) ,4 h 51 A DMSO 100 pl, B &
30 min, FHEFIACRANE K 570 nm g WEEE(E [ D(570) ], 4%
R /N W K] b SRR

I TEIN G = (1 - SZH -3 D(570) {6/ % B4 T
¥ D(570){H) x 100% ( LIXT A A A7 3 100% ) .
1.3.9 Annexin V-PE/7AAD X{3e 34 I 8 1= SEIG 434 IR
B B0 UREE 1 x10°28 2 wmol/L STIS71 b3 24 h J5 144 28 4
fL, vk ¥ PBS ik 2 (k5 E AT 100 wl 282 W, A
5 wl Annexin V-PE 10 pl 7AAD, #2528 4) , #E5E AT 20 min, il
A 200wl ZZ o, 2 B F FCM AT
1.4 %itsam

BRI E R 3 UL L SR R & + s KoK, DL SPSS
115 Gt br , 200 Lo A0k FH B B 2 2250 H0T o

2 HR

2.1 FAEAA e ik ik
JRYLE TR SR 14 d 5, 28 IR BEE T A5 e g
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FEIR I ST LM, ) SO W T WS R B S A
PERAER, HIg RS0, PR v b 4 M 28 4 R B 77 2
J& . fin 44 BaF3-P210, HHTC 241U 77 2 30 0. 24X
S IRFNGRAT AN R 40 i )T 25 B A e Oy, 1% 22 30 AU H P
WIS BOIRAT B J5 B0 Bal3-P210 20 i A5 BERS & 0 ik 4 (0
POEEA (K1) .

E1 Z%5xERER BaF3-P210 il G EHXLELONERE
() & 3k 244 x 100)

2.2 ber/abl A £ BaF3-P210 #m itk 7 48 o o #c 4

FasE 540 M0 BaF3-P210 (1) 3L R 4 DNA, £ 4557 ber/abl
519 PCR Y34 )5 , AT WL K /N2 654bp (R R; S PE4 38 7= W) T
BalF3-MIGR1 4l () %+ B8 DNA 3% 4 B (B 2) , PCR
FE I 45 S 25 DNAssist #4437, 55 GenBank 1 ber/abl
A LR AT PTG o

M 1 2

2000 bp—
750 bp— —654 bp
500 bp— 341 bp
250 bp—

100 bp—

M:DL2000 DNA 4 ;1:BaF3-P210;2:BaF3-MIGRI
2 PCR#&ill ber/abl ERMBERATHES

2.3 ber/abl mRNA 4 BaF3-P210 4m it v ¢4 %A

DI SE FEIR A0 BaF3-P210 f4 58 RNA SRR, DL S
(51924 RT-PCR 444 1 K /N 654 bp 19 Fr B, HAC R 515
—%, ifi BaF3-MIGR1 ZHAY*S I RNA R ILiZ &4 (K 3) .

M 1 2

2000 bp—

1000 bp—
500 bp—

250 bp—
100 bp—

“—654bp
341 bp

M :DL2000 DNA #7:f;1:BaF3-P210;2 : BaF3-MIGR1
3 RT-PCR #:¢Apa % F H s ber/abl mRNA By RiE

2.4 BCR/ABL /£ BaF3-P210 Zmjt ¥ 4 & ik
22 Western blot #5] , BaF3-P210 4l ffi 5 BaF3-MIGR1 4
HIH, 78 210 x 10° kb A5 — WA S8 f F B9 4547, 22 W] BaF3-P210 4
Mu Tk BCR/ABL Al &8 H (Kl 4) .
1 2
& - <BCR/ABL

“ «—o-tubulin

1:BaF3-MIGRI1 2:BaF3-P210
B4 Western blot #4840 BCR/ABL B4 EBHRIE

2.5 BCR/ABL #} BaF3 m g3 54 f% /1 69 %A

FasE ik BCR/ABL [ BaF3 40 il 55 A 4b BRAH A L , o1
FEGR R IR ( E R A G E ) o 7S 2RISR GE 9 41
SR AP L TE ] 25 5 (181 S) o

70 | BaF3
60 [ | BaF3-MIGR 1
|BaF3-P210 +
‘_;’ 50 |
240
X
30 =

0 — |-g-| 1 1

0 1

5 7
t/d

E 5 BaF3-MIGR1 BaF3-P210 J 5k 4bIE BaF3 40 Bt Y 35 58 fh 4%

2.6 BCR/ABL 2t BaF3 4 it 2] #1649 % v

e A AN, B #e35 BCR/ABL ) BaF3 4 5 &
REERAIIM G, Gy/ G, HIATMLLL ) R S JIA1 G,/ M 141 H
s e, Z 94 g% 8 X (P <0.05), L% 1, $#75 BCR/
ABL {83 E FA R E T Bal3 A4 A MR AR . 7 25 A sk g
B AR5 AR AL PR AR LU TS RH (B 22 5%

%1 BCR/ABL X &H 4 E AR
S (2 £5,% )

A Go/Gy S 3 Go/M 3]
KALFE BaF3 40.83 £2.47 52.21 +2.54 6.96 +0.56
BaF3-MIGR1 37.67 +2.37 53.7+1.63 7.03 +£0.75

BaF3-P210 31.66 +1.782 58.25 +2.82b 10.09 +1.034>

a:P<0.05, Hham@Emmt; b: P<0.05, 5 BaF3-MIGRI 284A 1k

2.7 BaF3-P210 g st STIST1 44 4L R b o A T4 0L
MTT 523 G 7 STIS71 % BaF3-P210 41 (i) 4 5 H A B 5
FIRIHIVE AR FE S 25 W0 300 i B E A G, XY STIST1 ¥ B oy
2 pmol/L I 255 5 (54. 08 £1.90) % ., 1iij STIS71 X KAk
PH BaF3 4 ifd F1 BaF3-MIGR1 41 g %5 % A W S A4 400 fhl 2% i
(1 6), 2 wmol/L STI571 YEfH BaF3-P210 4 fity 24 h J5 3 5 15
AT %R (12.3522.04) % , S HRLHMEA BE LR (P <
0.05) , i A 4b ¥ BaF3 F1 BaF3-MIGR1 40 ffi7££: STIS71 4B
FLHAE T 404 A (2.34 £0.42) % F1(2.78 £0.95) % .,



1794 o=

O N

5530 %

701

= BaF3
60 EBaF3-MIGR 1
EBaF3-P210
x 50F
40
30} n
20
oh E : | -
0.125 025 0.5 1 2 4
ST157 pmol/L
B 6 STI571 ¥t BaF3-MIGR1 ,BaF3-P210 X 7k 4bF&
BaF3 20 B iy 34 5 30 ) 4 R
3 i

S T ST e 35 BCR/ABL (1 %% 4k 41 ffd bk
Bal'3-P210 4 a5 780, 75 fiff e dnfap s iy 32 D] v R s
SR I TR ek A A, IR AR S A R
YRR BN RE AR A2 e KA 1 3k, AR SL 56 fif
T 5 SR dE 8RN T o 3 FE S R — e
il RGN R A HLA 4 Z4 T RE I 20 B b A T A R A
FIRBOA I EAZ AN S R H R, & HAA &k
et mish Ak Mg EANRIE TRt . BT
i) pMIGRI #kfA 2 iy MSCV2. 2 244 Pt Ak 1 A 1y 10t 4 5
WRBERRAAR, s A B R 4 (6 98 G ER 1 (eGFP) LU KA
WEIARZE G 0 o5 (IRES ) 5 55 21 330 % 5% 53 38 A& MIG-210
S5 M pGD210 S YE fY 7. 2 kb ber/abl ¢cDNA % 2 A
pMIGRI T, & TRES ByRUI S 75 %o 42 &5 H
LR A FR K- B B X, 1 eGFP [ ik nl VE
SR AR T CAE T PRy (8 b B SE R 4

S0 Ve A F A0 At BaF3 J2 40 it K7 TL-3 K6
PER/INERUE B bk BBk, 2 T3 5, 4 &5 H B
G, WIRHA AZn A M T- B4, 14 P210 BCR/ABL %%
{11 BaF3 41 it thi T BCR/ABL 1] & 15 2L 41 fitg I
T BRI AR E I VR BE B 1B 4 T G, 3R
BELLE A TL-3 = WS | T . A F i
SR BE B T 10 3 R A e FARKS BCR/ABL L &
ACNEUE Bk I 40 i BaF3 , DL TL-3 3 07 16 )5 Pk
VEBHE FE Y KBS 37 I SR AL AR, 0 vk S5 45 2 i #E 1k
21 Ak DA PR 2 BE A | 3k R 3 38 KT Rl ER 1 28 K -
AT TS, a5 AR SE RS T R E ik BCR/
ABL ) BaF3-P210 40,

kT AFSE T BCR/ABL % BaF3 4 ity £E 1) 24 45 7k
(52, 8 SRR R 97 2 30 AR AR & Bt %
R I IR AT AS SR 40 i ) T 2 S 3t e G &
30 R H AL BOR AT 95 11 BaF3-P210 41 i
hRERE M RIR R AT A, iR BN, 584
% BaF3 4f My AH L, BaF3-P210 2 o 1% 58 g 7 i 25 1t

i, G/ G, WIARME L) T B, S 91 2 G,/ M 1 240 i Lt f51)
Wi . HTREMALE] & BCR/ABL {54k T JAK/STAT
MAPK Fl PI3K & 5 BLE 556 45 00 4 i J5) 491 2
FRHS G (CDK) i S G1 I pafs b 2 S 301, {2 ik
T A R SRR, DT 6 40 M AR AG B A A 07 ik
NLEZF) BaF3-P210 4 Jifd v 4 P 20 R Pk Bl 410 il 77 STIS71
RS PEHAM G, 24 2 wmol/L STIS71 /EF] 24 h J5 HH
BT (12.35 £2.04) %

2 FRTI, AN AT A S Mk T FR 2k BCR/
ABL 1y BaF3-P210 4fi Jfi#% , i% 40 ifs 76 BCR/ABL % 1F
FHF HL AT 438 B 66 7 388 5 . 40 g R 409 00 AR o s AN X
STIST1 U M R TR AR o [] B 30 R e £k 4t i ik
HA MR 4 b BCR/ABL (32182 AR, B
%7 BCR/ABL K JJ 47 78 XoF 240 i x5 ok 1) AN B 352 0 5 [+
i, 525 S AL YL 4 AR Eb , 0 2E 200 it =2 ) i — A 22 53]
7T BCR/ABL WfEAE 5 5, UMt T 88 e — B0
SEES TS S, YD T — SR B R A X BCR/ABL AH G HF
SRR Hok , BaF3 i i A= 02 TL-3 Afsib: v, imi
— H BCR/ABL $% 40 J5 5t AT LA 1L-3 A4 T
BCR/ABL AL 20 B () 43 B 2lifk . AR 5T 45 5 itk —
A ) I b 2 Ak 20 B A 50 VR A BIF 5% % BCR/ABL il
T R G 57 SR LA 25 E T 3Rl
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