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Real-time PCR } Western blotting 35k T- PR35 5 HE HL W Yt (42 95 12 A5 0 4G 00 200 Jta 184 5060 6 07 A8 £k, 5 106 e e €8 SO0 52 240 Jfd 43
Ak ELISA 2 0] i 22 R U S 14 s AO-EB J: (o AR AL YA T 5 LU L 7A AN Caspase-3 \Caspase-9 1P ; DL B A4 L K562 4 il
RV Y23 ok EGFP-K562 1R IR . 45 AL« IR ber/abl FEPH RNA B R4 9 B/A-K562 4l Real-time PCR % Western
blotting {IE5% B/A-K562 ZHHAH ber/abl mRNA J P210* ™ F & 5 R N H . ber/abl FERFE T IRG , K562 4 M A% 14 it ] B
WFER(37.1 05 20.4.23.3 h) FEIEIL R AE S5 P <0.01 ), K562 4121 2404k, Bs S BRI EEHE P R P <0.01 ), H %
TR E( P <0.01), 401 Caspase-3( P <0.05 )% Caspase-9( P <0. 01 W& MM B 4518 : B HA 519 RNAI g
SEE ber/abl FEPUKITTER , T K562 403878 , i S H b R T
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Effects of lentivirus-mediated long term bcr/abl RNAi on biologic characteristics
of human leukemia cell line K562

WU Zhi-juan'?, XU Jian-hua'*, HUANG Xiu-wang', WU Li-xian'( 1. Institute of Clinical Pharmacology, College of
Pharmacy, Fujian Medical University, Fuzhou 350004, Fujian, China; 2. Department of Physiology and Pathophysiology,
College of Basic Medical Sciences, Fujian Medical University, Fuzhou 350004, Fujian, China )

[ Abstract ] Objective: To study the effects of lentivirus-mediated ber/abl RNAi on the biological characteristics of hu-
man leukemia cell line K562. Methods: Bcr/abl RNAI lentivirus vector pNL-B/A-EGFP was constructed and was used to
transfect K562 cells, the stable tansfectants( B/A-K562 )were selected. RNAi efficiency was assessed by Real-time PCR
and Western blotting. Cell proliferation was detected by trypan blue staining and colony formation assay, cell differentia-
tion was investigated by benzidine staining, PTK activity was determined by ELISA, apoptosis was observed by AO-EB
staining,, and caspase-3 and caspase-9 activation were measured by chromometry. K562 cells and mock transfected EGFP-
K562 cells were used as controls. Results: pNL-B/A-EGFP stably transfected K562 cells ( B/A-K562 ) was successfully
constructed. Real-time PCR and Western blotting analysis confirmed that lentivirus-mediated ber/abl RNAi down-regulated
ber/abl mRNA and P210"* protein expression in K562 cells. The doubling time of B/A-K562 cells was obviously longer
than those of K562 cells and EGFP-K562 cells ( 37.1 vs 20.4, 23.3 h ). Furthermore, B/A-K562 cells showed decreased
colony formation ability, strengthened differentiation toward erythrocytes, decreased activation of PTK, increased apoptosis
and enhanced caspase-3 and caspase-9 activation ( P <0.05 or P <0.01 ). Conclusion: Lentivirus-mediated bcr/abl
RNAI can result in long time silencing of ber/abl gene, inhibit malignant proliferation and induce differentiation and apop-
tosis in K562 cells.

[ Key words ] RNA interfere; leukemia; ber-abl gene; lentivirus; stably transfection

[ Chin J Cancer Biother, 2009, 16( 2 ): 145-150 ]

[E€WB ] EFRARBAILEEBIIHE( No. 30873101 ), Supported by the National Natural Science Foundation of China ( No. 30873101 )
[EE®N ] RAUH(1979-), Zo, DU, AR 248 A M T 1A PRI, 32 2 S A= iRy 7 7 58 . E-mail: judywulucy @ mail. fjmu.
edu. cn

* W IRAE#( Corresponding author ). E-mail : xjh@ mail. fjmu. edu. cn



146 -

o [ fifoed A M Ay 2, 2000 4E 4 H L16(2)

PP 40 S 1 I3 ( chronic myelogenous leuke-
mia, CML )& & i 20 0 2% M o 8 1 9 o, I
c-AbIER NG 9 5 Y e (A (0 B 5 22 5 YLt f by
SAEFEDX 77 A ber/abl flA 3 R 5 12 3 DX G 8 11%) 2
FI P210" " FLA 1l 2 R U % 1, T2 A L A5 5
S, FEUAT B AIMOGPER R, 7 CML & Hh i
FFBAEH S AR ber/abl 3 HE AT S CML
WGYT I E A NS RNA T-48( RNAQ ) RE % M
RINA 7K 157 20 40 S i 00 7 5 PR 3800 R &F
XF ber/abl FEFI RNA T4, Z2 2@t BRI 55 g%, Ji
W ber/abl %%‘%ﬁ[m]o Scherrm]%%‘%?&%
IR FEN A0 RNA THCRESE I ber/abl KK A K3
ULBR . SR ber/abl 5 A BT BR J5 X 8 400 it 45
H R R R S PR R R ) B A MR R A
UE— 250 AR F 1R 3K ber/abl SN K
NS R 40 I T I E KS62 48 M, 2238 FH 18 i 7
JFki AR pNL-EGFP, 857, ber/abl 3£ RNAI £ 5E
FEIR NP2 L 1 105 20 B B/ A-K562, il
ZANIRRIR R ber/abl FEPR K ITTERXT K562 445
AR R RAE R OGS T RS R, e
WREEE A CML $E 367 B R AR LRl TR

1 RS

1.1 EFZK 5]

R ZRAK pSilencer 1.0-U6 .3 /1% 0% 7 R 40
$i( pNL-EGFP ., pVSVG ., pHelper ) . K % #F # TOP10
TR AR TR A Rk B R B AR A T k=
SEHA M . DNA BRI N UIEE . RNase AT, DNA
EHEM . Tag DNA Polymerase . PrimeScript RT Reagent
Kit .SYBR Premix Ex Taq i3] &4 H TaKaRa 2\ F],
Lipofectamine 2000 17 & A Invitrogen A 7], RP-
MI 1640 155 i 4 4 W A 3 8 Gibeo 23 7] ;5 JB
HFIBEE H 22 [ Difeo 24 1], 1 BER( A0 )FNRILL
§E( EB) W9 H Fluca 23], BCA 2 19 B I & 12551
&l A B KRBV, NC 111 A 3£ F Am-
ersham A F], Western blotting TR 6 ) B A % A A%
(dbat) AEYHEHARARA ), BATA ABL BT
& B-actin FTIRIA F 2 [H Santa Cruz A A, $Lp-Tyr
Puikg B £ E Cell Signal 2y ®], A7 e B I i 20 iR
( PGT ) H 3 [ Sigma /> 7, Caspase-3 . Caspase-9
3G RE A IR G0 F R st LR A kS AT R
/5], ELISA 357 & H Boehringer Mannheim 723 & .
1.2 fmfetk s g5t

A PRI I 0 20 PR KS62 A1 293T 4
e B PRk b i AR AR MO B, B SR T 10%

G4 L% 100 TU /ml T8 % (100 wg/ml H5 5 F 1)
RPMI 1640 ¥i 32, 7E 37 °C 5% CO, 1 i)
CO, HiFefaiiFR.

1.3 ber/abl 3B RNA £ pNL-EGFP- B/A # 4k

EOR k=3

BEXT ber/abl BG5S, 275 SCHRL 4 1,4 I RNA
T4k pSilencer 1.0-U6 FURLEEK, A T AW T
FERAR MR 55 A BR A /& B P90 a0 F . 1F SCEE 57-
GCAGAGTTCAAAAGCCCTTCCACACCAAGGGCTTTT
GAACTCTGCTTTTTT-3'; . XL % 5'-AATTAAAAAAG-
CAGAGTTCAAAAGCCCTTGGTGTGGAAGGGCTTTTGA
ACTCTGCGGCC-3', HPLC #fifb I .

EcoR TF1 Apa TX VIR pSilencer 1.0-U6 #ifk 5
1E RS SR AT IR AOTE B DNA /N 7 BLilf A7 3%
RN, g pSilencer 1.0-U6-ber/abl-1 ik, Ak
| TOP10 BAE, i1 FHE pe 2 , A TG % IO F
H XbalF§Y) T U6-ber/abl-1 B 5 pNL-EGFP 3 {4
AT H5 R, 5 7 4% 114 B B 1 AT I U 45, AR R
pNL-EGFP-U6-bcr/abl-1 ( pNL- EGFP- B/A ) J& i
DNA.

1.4 EGFP & B/A /&%

Fi¢ lipofectamine 2000 7 &% U6 FH# A , 25 24
pNL-EGFP .RNAi # /& pNL-EGFP-B/A 5 pVSVG,
pHelper 3 /B0 de 55 YL 293T 41 g ,48 h J5 U 4E I
i , W3k EGFP B2 B/A JREF .

1.5 EGFP & B/A 5% &t K562 4m it el B 3 B AL %
Rk A 3R

PL 1 x10°/ml (%5 BEH2 8 K562 4T 6 LAk
(1 ml/fL), A=K 12 h, il A EGFP & B/A 7 ik
2 ml/AL, 5 K562 4l 1% 55 24 h J5 ik, Ak S s
Fio DGRBS K562 4IiILR A58, 12T
YL KS62 AR & s 3 d 1510 1 Ik, TS
6 Mo DIMRBRF B BT 4 R 5o e ik,
[ PR FRIR GG FAPE TR, TR R IR g
I A M L B, AR EURR E RIR G AR E W
EGFP-K562 } B/A-K562 4l
1.6 Real-time PCR # M RNAi % ber/abl mRNA %
KW R

MG SCHRL 8 14 A b3a2 ber-abl 514, 1E SCHE
ber exon 2 ( b2a,5'-TTCAGAAGCTTCTCCCTGACAT-
3'), & L4k abl exon 4 ( na4,5'-CGGCTCTCGGAG-
GAGACGTAGA-3"). L G6PD N %, IE X HE:
G6PD exon 6( G6PDI ,5'-CCGGATCGACCACTACCT-
GGGCAAG-3"), Jx L%%: G6PD exon 9( G6PD2,5'-
GTTCCCCACGTACTGGCCCAGGACCA-3" ), BLAST
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R 2R UE I R S R S s S 1 0 i B AR TR
A, PAGE 4lifk. i K562 \EGFP-K562 % B/A-
K562 4 fifd &5 RNA, i, FH PrimeScript RT reagent Kit
Wi S ¢cDNA, % SYBR Premix Ex Taq if7] & i B
FHAE,20 wl PCR K%, & ABI 7500 25%5E # PCR
1,95 °C 10 s HAENE;95 °C 5 5,60 C 34 5,40 M
¥R, PCR ZEf#;95 °C 0 s AR 20 °C /5,65 C 15
s ARV 20 °C /5,95 °C 0's ZBIEE 0.1 °C /s, 5
Mgt 2.
1.7 Western blotting #& M| ber/abl RNAi ¢
P210" " & & & K 89 % of

WedE K562 . EGFP-K562 M B/A-K562 = Fh 4l
L, PBS VR, AL K15 240 52 il 4 °C 24 30
min, B0 LW, BV S8 . BCA EEHE
A AR M A TE SDS-PAGE BEE kAT
HLUK o FELTK S B, B PR A i i, — i = I E
2 h, YR AW —PC, LA Western blotting 171 &5
Jn %1, DAB 4ifa,
1.8 A4k i & 4 RNAL x40 ie 38 74 69 % vf

PL1 x 10°/ml (%5 BE 4570 K562 . EGFP-K562
B/A-K562 41, 4705 12 .24 .36 .48 h FH44E du
FEYL IR AN, HIVE 48 h AE K ihZk . THA AN LA IS
[E]( Td ). Td = At x 162/ 1gNt-1gNO ), Hrr Td {5
AFA], At A5 ] B R ], Ne Sk o #5044 T — a5
S ER A, NO A XA K BRI PT 4A 1E .
1.9 FrEkim RNAL X 28 i 45 5% % 89 % v

P 100 /4L 10 %5 FE #5 Fh K562 . EGFP-K562 J¢
B/A-K562 LT 24 FLAk, FFRIR R BARFL 1 ml 19
T 10% fG4F LT 0. 8% W JE4F 4 % 1) RPMI 1640
IR, R 4 A PATHL, BT 37 C 5% CO, B
FEAEREE 2 . DOt R TSRS TE A
PNCFRIRNEN B B R T B R T804 T 50 4>
200 4L B A0 R O — AN AR5 )L SRTE R R
(% ) =( sPREEE/ HFAIEEL ) x 100% .
1.10 BB 4 &4 RNAL 548 e 1L 69 % va

AN 2 x 10° A4S, JiTA 20 wl 36K B Je
(0.5 mol/L ZFRBECHIAL 0. 2% HEA R i 45 W, I AT
0.5 ml /il 30% 2 EALA 10 pl ), BEEHFE 30 min, B
T 200 A0 G PRI 230
1.11 ELISA SEULE RNAQ *2m B4 2 B0 B i M % vh

25 pg/ml PGT 4345 96 L4k ,37 CHEMABEF 16
h. W4 K562 .EGFP-K562 & B/A-K562 4fif4% 1 x
10° A, A ZY#A 50 wl, 4 °C 5 min, DUEE SR B
TR S Ao Bz mOM A 96 LR 50 pl/
fL, % 3 4474l SiA 100 wmol/L ATP 50 wl, 5%

A 60 min, PBS-Tween20 ¥4k 3 K. HIAZL p-Tyr
Pt TgG1 —4i( 1:1 000 )100 pl/fL, B 60 min, Pk
3. A HRP-EH/ME 1gG —Fi( 1: 1 000 )100
wl/fL, 9% E 60 min, PEMR 3 K. TMB JEY 2,3
mol/L H,80, Z 1L 0. 4 H shEEpR{X( & & BIO-
RAD A ] K 450 nm Ab G EEE( Dy, Do
1.12  AO-EB # & 535 ber/abl RNAi % 4@ L 78 =
9 3% )

WCAEATME 2 x 10° 4>, JITA AO/EB 4 4 wl i
AT EIE A b, 3R R RSO0 s N g, \l
UL 4 FhARAR 35 A0 VN OB AL (BT AO Hy lidg £
FERIEH S5 FIR T VA I a R E S A
528 [ 247 AR B B0 AR 5 6 S0 O T A L NVA ) JBE 32
4, G B BB Y BURS £1 66 0 52 [ 46 ok B 2Ot
IFCLRHEC NVN O SZ 400, A% G (0 B8 EB 4 iR 21
EIFRIE R . 284 100 A4, TR
(% )=( VA +NVA )/( VN + NVN + VA + NVA ) x
100% .
1.13 &k R E H 4 m RNAi &F 28 i2 Caspase-3 .
Caspase-9 FE0 7R

W AENAE 5 x 10° 4™, #% Caspase-3 ,-9 {5 & Ut
BHERAE , I %E D, 1 N Caspase-3 .9 &%
1.14 %it3ae

BAELL v £ o, iR BURR A K5, B
K SPSS10. 0 B AT AR BE

2 # R

2.1 Ber/abl % B RNAi 197 7 49 5.5 4 %

3 AR LR YL 293 T A, 12 h 5 293T 41 jiEg
WERERD , Bl B[] 4 K 5¢ Y5 B 78 i 1S %, 48 h
DR i . 293T A K R A, RUR %
WM. B R EE LT . ¥ EGFP X B/A R
B LR 293 T 4 i, HL 8555 48 h, 25 60% 293T
AR SR PR AL T A A IR TR T
2.2 EGFP-K562 .B/A-K562 #2% %1444 m. 2 % I

W FEIEIYL 12 h J5, K562 4T 4h B ek 98k,
W5 58 G5 B B TSR, 72 h S 9t ioR . 498
YA L1 2 40% o TR G 5 B DA BR AR B e F 5
214 R ORI Uk R PR 3k 4 0 KS62 4l
Mo AR LLG , 96 BB T 4 EGFP-K562
YN % I8 2 e 6 L B 2 95% , B/ A-KS62 41 fif % ik
SR 2 85% , Sk e Ot FH M At Jf LL 151 45l A
E. /8 EGFP B/A-EGFP JE N E i & A
K562 4L R4
2.3  RNAi *F ber/abl 2 H mRNA 7K-F %
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LER R, B/A-K562 Al ber/abl mRNA 7K
7S AR EFGF-K562 4 il T ( 63.5 7.6 )%,
K562 4l 5 EFGF-K562 41 ber/abl mRNA 7KF-2%
BIAK, HLALR 6 M H 5B E 7 BN ber/abl
mRNA 15 F %) 67% .

2.4 RNAi % P210"7" & & & ik 64 % vk

SIS R WR , 25 FAR X B EGFP-KS62 41 fifd
P210"7*"' 455 K562 4HARIE A7 FEAIK, 117 B/ A-K562 4 Jifd
P210"7 3 1 & 48 K562 40 i K 23 2k % IR EG-
FP-K562 2 il 3545 B & B AR C & 1), 87K ber/abl
RNAi B 5 F&AR ber/abl FeR 35 .

B/A-K562 K562 EGFP-K562

'i " I' i P21 (et
" i

B 1 RNAi X} P210"7*" & B RIE KM
Fig.1 Effect of bcr/abl RNAi on expression of P210"*"
in K562, EGFP-K562 and B/A-562 cells

2.5 Ber/abl A RNAi 3t 48 BeL38 74 64 % 76

i 2 AT, 25 2R EGFP-KS562 41 it 344 5 i
1 K562 A2 5K, T B/ A-K562 4 Jifu 3 5
A5 K562 4 K 25 34K EGFP-K562 41 Jifg B i F&AIG .
K562 40534 F 1] A 20. 4 h, EGFP-K562 40 {1
RN 23.3 h, B/A-KS562 A5t a] hy 37. 1 he
PR AR EGFP JE A X K562 21 it i) 14 5 5%
AN K ber/abl P RNAG i W 2 40 K562 41 i
(RS 5

45 K362
40 o EGFP-K562
o—BIA-K562

Cell number (=10%)

10 20 30 40
Time (t'h)

B2 K562.EGFP-K562.B/A-K562 £HAf 48 h B4 1< 2k
Fig.2 Growth curves of K562, EGFP-K562 and
B/A-K562 cells at 48 h

2.6 RNAi & K562 4m e e % 4k /7 69 % h
SR 5 d,K562 K EGFP-K562 41 itd 4 1 ¥

ARH AN M AE TS, B/A-KS62 AT SEH 9 d J5 7 WL
B B A A I AR V%, H. B/A-K562 40 it 45 75 500
/LT K562 . EGFP-K562 ZHfi4E7%( P <0.01 ), H:4
IR VR R R /N BN D B 3,38 1), 5t
% N WL, EGFP-K562 41l 95% (4 ¥k F 1A 4 {0,
P, B/ A-K562 il 86% MY T5 F IR 450G, K
WL B AR AE IR SR DO LA 5 AN FRIB LRt 5O A i
IR A TR, SR 40 73 24P EGFP . B/A-EGFP 3t
PRIEATE , T EK .

B3 EGFP-K562.B/A-K562 MAIAIEERAL ( x400 )
Fig.3 Colony formation of EGFP-K562
and B/A-K562 cells ( x400 )
A: EGFP-K562 cells; B: B/A-K562 cells

£ 1 Ber/abl EF RNAi 3T K562 20 & 5 7 5% 66 1 B 5200
Tab.1 Effect of bcr/abl RNAi on colony
formation ability of K562 cells

Group Colony formation( % ) GFP( % )
K562 84.75+£7.63
EGFP-K562 76.75 £8.46 95.77 +11.17
B/A-K562 42.25+7.97"" 86.39 +16.90

**P<0.01 vs K562 cells or EGFP-K562 cells

2.7 Ber/abl % B RNAi #F K562 28 JL 51064 v
K562 K EGFP-K562 4 i I 2 i e € BH 1 % 4y
WIN(6.17 £1.43 )% F1I(7.83 £2.01 )% , P #2251
AN Ko T B/A-KS62 40 i B A% Bz Y o BH A R R
(24.83 £1.93 )% , W& T K562 ¢ EGFP-K562 4l
Ji( P <0.01). $R/REWEEN I ber/abl HEPHK
HUTER S 5 K562 405 B 218 1, W21 &R 431k
(Kl 4).
2.8 Ber/abl % B RNAi *F K562 4 it B& 5 5% ik B
iAo R A
ELISA 75K 45 5 2 7, K562 . EGFP-K562 4 /ity
R % R LB TG PE Y Dy, (1,173 £0.193 ),



SR 5. WIS TEN T ber/abl FEF RNAG XML K562 4f A2 R PE R 2 1 . 149 -

(1.077 £0.124 ), T B/A-K562 41 D,q, WIBA 5%
(P <0.01 )4 }(0.682 +0.021 )., HItIEH ber/
abl FEF RNAG i 2 FA% K562 4 it ik 2 R A B ik 1
2.9  Ber/abl 2B RNAi T3¢ K562 20 g8 69 3% v

AO-EB Z {8, J5 5 % 1 i i T M 18 5 ) B
K562 A2k a0, UL T4, T A ( 1. 33
+1.15)% ;233K EGFP-K562 4 UL/ b Bifr 21 o¢
SCTAT A, T (8. 67 £2.08 )% ; B/ A-K562 4 i
DA PR T- A0, JT R R 26. 67 +4. 62 )% , EHH 5

AR (P <0.01 ). 3K ber/abl RNA fiff K562 4
PRIZ T X ANAE P 755 PR R O, L2 TR
REFR PRI TR 2 P
2.10 Ber/abl 3 RNAi &F K562 %3 jit. Caspase-3 .
Caspase-9 FE %R

IPICEREER SR 6 ) IR - B/A-K562 4
e Caspase-3 ,Caspase-9 i k7K F-4% K562 M EGFP-
K562 4L 42 w5 , $25 8AG FE AT 3 ber/abl RNAi
7Rk K562 AL T S L AR AR A

4  Bcer/abl EF RNAi %5 K562 AR5 L( %400 )
Fig.4 bcr/abl RNAI increased differentiation of K562 cells ( x400 )
A: K562 cells; B: EGFP-K562 cells; C: B/A-K562 cells

®

B 5 K562, EGFP-K562, B/A-K562 4HAAT-H AO-EB $ &4 R( x400 )
Fig.5 Apoptosis of K562, EGFP-K562 and B/A-K562 cells detected by AO/EB staining ( x 400 )
A: K562 cells; B: EGFP-K562 cells; C: B/A-K562 cells

08T
O Kse2
W EGFP-K562
| WB/A-KS62

Activity (D)
= =
= o

N

Caspase-3 Caspase-9

6 Bcr/abl E[F RNAi 3t K562 4
Caspase-3 . Caspase-9 i& 14 2
Fig.6 Effects of bcr/abl RNAi on Caspase-3
and Caspase-9 activation in K562 cells
“P<0.05," " P<0.01 vs EGFP-K562 cells or K562 cells

3 3t i

M RNA T He 8 R TV ber/abl 3K & CML
FREITIT SRS DL BF g & B siRNA IBR
A% g, nl fd CML 40 M ber/abl ) mRNA 7K [
ik 80% LA I, P210™*" 2 (1 B b fH 2 72 h
Je R B AE B W . siRNA & BUSAS &, A
Fase B WA, Xt sh i ol 40 I B Pk K, 5 e s0R AR,
RNAi [ 1B [B) S, e DA 2 I PR IR Y 7 22, ffi
o 52 2 BRI

UL AR, DN S i fea i 2 ( HIV-1 ) AR A 12
IR AA( lentivirus ) H #5 WA ZERIGIT 94 1 T
HU SRR R T, el E TR R AR R fiE
J7, AT ()i 43 58 SR oy S, e S e A
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DRI e R AR 2 114 366 DR 8 0, (EL 18 5 4 3R 1A ]
TN 2 VAN T 2 — PR 57 R s
TR B AW Y sIRNA F Be R 2 55 A K562 41
PRI R 2, 3% SAL AR A Bk B S% S R , ber/ abl
mRNA 5 R 2 67% , P210" 25 11 28 35 75 B b U
b AEBIESE TR/ S RNAL AT LASZ B ber/abl A
FIRIATTER . A EEAY ber/abl RNAL i 4 o pk 4 9
105 AR SEVEVE I T ber/abl FeIR K H =8 b
YR M E T 5 o

ber/abl FERK BAUTER G , 1207 1 1000 K562 4
I P 2 P 4 0 s Y S A A4 ] 8 A SR
TECRE 1 R RBRARR , $1 7 20 B G R AR B A T AT

K562 21 A 2 e U 12 M 20 it 1 it i 7R 3,
A ber/abl FlE AL A LRG0 MIRR . ber/abl
Tl FRE DR 7 A 1 LA 8 e T T TS P A
SRR EEL R K562 4iiNar Rk Z B £ 2
JEHN L ber/abl B IITTER)G , 76 41 3 58 1
I () B L, 175 A I 1% A 4 S 1) ok AR 4
WAk, A AT RE R CML Y& H i BB 25w

CML &R iZFE , ber/abl TR 5| S Y 2L P A5 5
TS T 1 o R R T PTK ) 9T 1, PR I
5| 22 555 5 it R i A L T SR 1) T Xk T
FETGALEE R R A LI ) ARBFTE WEE R ber/
abl FPHK BT R S 30 PTK I PRI BRI, W T F
(5 5 7 T X 45 s B R 5 Ak

LR WAL F] K562 406 AR T A K
1.33% , 1M ber/abl FEPHIATTERS , 40008 T3 35
3 26.67% o XM IT—MMTUEI T ber/abl HeHTE
CML I Tk P i EEAE . 546, ber/abl KA
KRS 5 Caspase-3 . Caspase-9 [, $#2/R T
& A SR IR R AR X

ZE LITR B IRFEN T8 ber/abl £ RNAI 7]
SitE S [ESRS NI N YNTTE (I Gk = e il obid i v
AL T, A B IEGE CML IR Y7 254 148 T
B BIHACHLR S0 A RE it — 2D EoR .

(& % 3 Wk ]
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