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FEREANPATORORC N . Jiik B RL Mel-l D 0 AT A shRNA Jf 44 i #5417 e shRNA f) 48 55 25 280 1AC, e e bk 1288 400 g 3%
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[ Abstract | Objective To explore the effect of lentivirus-mediated short hairpin RNA (shRNA) inter-
ference targeting myeloid leukemia-1 ( Mcl-1) gene on the proliferation and apoptosis of lymphoma cell line
SNK-6. Methods The shRNA targeting Mcl-1 gene was designed and the lentiviral vector carrying the shRNA
was constructed. Lymphoma SNK-6 cells were transfected with the recombinant lentiviral vectors ( shRNA
group) and the blank lentiviral vectors ( control group), respectively. Real-time PCR and Western blotting
were used to analyze the mRNA and protein expression of Mcl-1 gene in SNK-6 cells before and after transfec-
tion. MTT assay and flow cytometry were applied to detect the proliferation and apoptosis of the transfected
SNK-6 cells, respectively. Results The shRNA targeting Mcl-1 gene was successfully inserted into the lentivi-
ral vectors, which could effectively infect lymphoma SNK-6 cells. The mRNA and protein expression of Mcl-1
gene in the shRNA group significantly decreased as compared with those in the control group. The MTT assay
results suggested that the proliferation of SNK-6 cells was significantly inhibited in the shRNA group as com-
pared with that in the control group [ (31.6 £3.3)% vs (5.8 £2.7)% , P <0.01]. The flow cytometry
showed that the apoptosis rate of the shRNA group was significantly higher than that of the control group [ (28.9 +
2.1)% vs (5.3+1.5)% , P<0.01]. Conclusion Lentivirus-mediated shRNA interference targeting Mcl-1
gene can specifically block Mcl-1 gene expression, and inhibit the proliferation and promote the apoptosis of
SNK-6 cells.
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NK/T 2t it bk B4 98 2 W PR R LR 1 1 A, &
T BE AR R M R, % 9 SR AE 7 7 [ A, T
TEE AR S 5 & o [ B bk 2 bR Ia Y7 7 %,
HETH & BRI T AT 3 B 2 RS, 28N
BB E AL TR ], R NK/T 48 B ik LR Y 5 48
HEAEFRAL S 34% L H TR R BT HIG ST 7 B 3 TE
A7, MHEDNA YT NK/T 40 o ik B8 1E 5% R A9 B SE
S REANA s -1 (Mel-1) FEPRDE Bel-2 05 3L
AT F 22—, B Ul S Bel2 BT X
JEE 5L Bim' > Bak ! NOXA AHEAE R, #0 4ekL A
it C RN TSI AP -, Mcl-1 AT fE£
A vh Rk, Him ek nTFE 5T 259 R A1 A= i) 5
PR 7 . Ay BE4E" i 4 J & & RNA (shRNA)
FHHPE A HepG2 H Mel-1 £ A 5 H 238 T i,
DT 00 ] 92 240 el 33 5 AN AR E A R R T~ A
FH, B A bk TR A SR DN i e ik, R A RIS
i M AR L AR O

FH 0k 0968 400 B Sy 2 77 A0, 07 P 3L 3 o A A
TrRAFAE R 22 Wity , A0 R AR AIR R FTGR A 3 3k )
R, AT MR e B 300 4 SR B R A L e 1 A A4
DL R e e s 2 2 AT 4 R T, IR
WEBIX AR R4 o ARSI AL pll13. 7 Bk
M7 R 3R, plI3. 7 Bk B A mU6 J5 3+, T LA
TRk shRNA , [FIHE A CMV-EGFP JCAEAE J 4
S PSS e A 2Py O VS B e NS MU 8 (B U R 3 5]
FENFHY Mcl-1-shRNA T4, BFFE Mel-1 3 R0tk 12
ANl 22 SNK-6 20 o3 A8 T~ B9 4E A , NIMRRIR
57 NK/T 4 Bl bk B2 988 008 073 o

1 w7

1.1 XA

RPMI1640 35323 ( Solarbio /A7) , DMEM 35323 ( Ghico 24
Al Ba 4 8 (FOM U ZE35 ), 5 RNA B85 7 & (dk
FRAR) , Bk /N B AR BUR ) & DNA 44k [ 03857 & ( Axy-
gen) , BREIPENUIRG (TaKaRa) , 20 BRI & ( B,
GAPDH #if& Mcl-1 Z 58 B4R (Santa Cruz) , ECL &I &
(EARK),
1.2 @mpesdsic AR A

SNK-6 #i i ( A NK/T ik ELJ8 40 fu A% ) B Chiba K 2% Norio
Shimizu IR PIZAZ EE0E 293 41 ( S R4 i) i 4
SIS RAT . SNK-6 4I ik B I 4L, 76 7 10% Jif 2F 1M i A9
RPMI1640 3323k, B F 37 °C .CO,MRBU BN 5% 153546
HESR . 293T 4 g MG BE 4 M, 76 % 10% fi 4 Il 7% /) DMEM
FEFR BB  BE 95 54 R SNK-6, 431 2 ~ 3 d #eig L 1 1
o AR ERER AR EORL plI3. 7 AL TR AS. 2 FIAL AR 1 Sk
VSV-G B ARSI 2= A7

1.3 1Bsm&# 4k pll-Mcl-1-shRNA JF#a e M B L%

L B R AR 2R T AT X Mel-1 ZE R siRNA, DL
B SR, M4 B e T A X S D 38 3 B A% T R, A T A 2
B hiE A Loop, [F] i} 78 1F SC4E 5735 A Hpa 1 B 17
O AE R SURE 3351 A Xho 1 B 45, Al BE 511 J6 X shRNA
X BREORE 3% VAR TA A A . A Y shRNA 4R : Mel-
1-shRNA 1F ¥ 4# 5'-AACGCAGTCCTCTAGTGTTTCATTCAAGA-
GATGAAACACTAGAGGACTGCTTTTTTC-3", Mcl-1-shRNA & %
4. 5'-TCGAGAAAAAAGCAGTCCTCTAGTGTTTCATCTCTTGAA-
TGAAACACTAGAGGACTGCGTT-3", %} & shRNA {1 F : control-
shRNA 1F ¥ 4 : 5'-AACGGGCATTAACTTTCAGCTCTTCAAGAG-
AGAGCTGAAAGTTAATGCCCTTTTTTC-3’, control-shRNA & X
4. 5'-TCGAGAAAAAAGGGCATTAACTTTCAGCTCTCTCTTGAA-
GAGCTGAAAGTTAATGCCCGTT-3" 54 1 il 26 4% 1F MR B AR
K AFR)HAMORGE DNA F B, FRIPE ] VI Hpa T A1 Xho 1
3] AU M 5 A BORE plI3. 7, B 1AW plI3. 7 (7. 6 kb)
KA B BRI plI3. 7 VR K A B LR iR O i XUk
DNA JBeife i, JE U 20 pll-Mel-1-shRNA 57 47 il 5 26 % #R 5
Ko W AL TR AL Z AN DHS o, 9 H TSR IBUTORE , 1
Xho Tl Xba T XUEGYI T H5E AT 558 o W5 A 30 20 SR 14 3 fif
PRI 3% ZE BN S W AR RS F
1.4 BmEwaEs @

pll-Mel-1-shRNA Jg7 Xof HE A7 12 2 040 ok 43 1) 5 4l B
43,355 Tk ( A8. 2 il VSV-G) 4% B Lipofectamine 2000 1B 53447
LY 203T 4, 5 Y4 J5 6 h Bl IR AL ARER1E 3% 48 h I
UMM 1T, SRS R HE , 430 A 44 4 Mcl-1-shRNA 5 # 4
TR 2 A2 B AAOG 8 . KRLEE A ViraBind 185 2 40 1k A ik
Gt STl AL e i, — 80 CAEAE . WM 3B 4018 9 25 1k 45
TR GRS JE e 293 4 ffd, 1| FH 2 (5,9 6 28 11 2636 T o 12
WRERTH I
1.5 By R F SNK-6 20

SCHE A AN A R AR B A X BRR B AL B Mcl-1-
shRNA JREEAIHE 4 41, A5k BRI LL 1 x 10°/ml 1) % )3 2
Folt T A A O A, AR A 200 e A R ) 4 9 3 s R T R, LA
JERYL A K (MOT) AN [ i /3% L Ik T4 958 200 J, [) Bsf 5 1 22 5 2 i
(polybrene) % 8 pg/ml,JBYL 12 h J5 ¥k, 37 C,5% CO, kst
Bigto 96 h 5 T2 WA T o B 21 i BH %
1.6 % %% % PCR(qPCR) #m| Mcl-1 & B &k H oL

W 23 140 i S G 7R YL 96 h S 4 3 £ 40 i (MOI =
50) , BRI AL RNA I3 5% 5% 8 RNA g ¢DNA, #9865 B
PCR 519,347 PCR 4. DL B-actin NS IR, BB RS
MR e POt i & Ui o BT . Mcl-1 1E SCEE
5'-GTAAGGACAAAACGGGAC-3", Mcl-1 JZ X 4% 5'-CTCTTCAAT-
CAATGGGGA-3' , ¥ 14 P My K J& 350 bp; B-actin iF 4% 5'-AG-
CGAGCATCCCCCAAAGTT-3' , B-actin JZ 4% 5'-GGGCACGAA-
GGCTCATCATT-3" 314 7= 4 B 285 bp, i F 2724 i 4%
eSS
1.7 Western blot 4 Mcl-1 & & 84 & ik

Wi A 23 140 it R 05 7R L 96 h i B4 3 4L 40 it (MOI =
50) , 4% BT MR 11, BCA 0 2K (ARG RE, 13 JH 10%  SDS-
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PAGE Hayk 7B 3E 1 5, 4% 5 & PVDF 2, 5 Mcl-1 £ 52 EHL
RSB E SR, PRI E 1 h )5, ECL fk2e B Ty %
PRGN R, TR I R AL B R G543 A H 1 45 6 B B,
DL Mcl-1 5 GAPDH 2K [ 459 0% ¥ LU (B S B Mel-1 2 3R 35
IR FEHEA T AT, T Mel-1 ZR A AR,
1.8 MTT E4m2m o A K

B3 A IR 96 h 5 Y 4H i (MOI =50) 123 [ 41 i, it
A 5. 0 x 10°/ml {4 40 B 4 0 1) 96 LA, 5564041 0
T2 AR FA R S AR B AL B R + 18N R
Xif HRSRG EE2E < 40 + MTT; Mcl-shRNA S5 8540 : M0 + 1535 +
MIREE + MTT, B3 5 ANE AL, 5557 48 h, 5L MTT
W 20 wl, 4k83%5% 4 b, F14 A ZhEFFRAUE 493 nm 7 K 2% FL
D(493)fH, FHEE 3 W, HLAU T AKIHEAE KI5, 40
AR = [1 - Ik aEFL D(493) /25 X HRFL D(493) ] x
100% ,
1.9 A iU m) 4 it R

UYL 96 h J5 (4 A (MOT =50) Fi12s [ 240 427 T 24 FL,
e, 8L 1 x10°4~,800 r/min BS.0> 5 min, F [, PBS & &,
YK 800 r/min B0 5 min, 3% [, FH%E G 2% vh il B4, I
100 wl AU AR T 5 ml S8 1, A 10 wg/ml (1) PLLIRA)
JEHEEIER 15 min, 7E RV I 400wl # BEAF 1045 & G2 of
VR LML
1.10 %t 5%

SRF SPSS 17. 0 Gt 4, LU0 5098 LA & + s 387, i H
K- WA 517 558 5347 o

2 HR

2.1 pll-Mcl-1-shRNA 18 5% 3 84k ks 09 My 12 Ao 52
AR pll-Mcl-1-shRNA 544k J5 , Bk HCH 5 e 30 47 40 7
P HEFEHRIUTRL, ) Xho T Fl Xba 1 BLETI A4l A shRNA J Bt
iy plI3. 7 A, AT LIYI TR 334 bp B9/NF B s Xho 1 1 Xba 1
BELIHE A shRNA J7Beiy pli3. 7 #ofk, rTLAYIF 372 bp /0y
B, SHULE AT (B 1) o BUkr DNA I 550 5246 A f9 shR-
NA F Befigi 75 5511551 576 4 — 3
M 1

2 3

500 bp—
P <372 bp
<334 bp

250 bp—

100 bp—

M AR5 1.2:% pl3.7 Fik; 3:46 N Mcl-1-shRNA #9 pl3.7 Fis
E 1 pll-Mcl-1-shRNA = 4 B WEG T 4 E R ik &R

2.2 Mecl-1-shRNA 1% 5% 7 8 B & Ao B 42k €75 2m

JieL 2% ) 2

AR AR RTE 293T ARH b BN 4L I vk 4 . 1T
ARV BN R E R  293T 200, 8 i WL 4R 2% 1 9 L B 4 R ik
T AR R B ([ 2A) R I AT 3k 109 TU/ml, 145 89
3 il 1 49 1T LA R e SNK-6 4, B YLl % 0 I i 22
(P>0.05), FLFf MOT ()85 fin 8k e 2 5 i 2 3 il , 78 MOT =
10 ~ 500 I, 354 5 WA, 1 MOL < 10 i, B 35 R B AR, T
>500 HHEGRCR A G W], 78 MOIL =50 AYTS LT, BULRL
T[Tk 68% ~70% (& 2B) .

(B
B2 WHBHENRIERSHL293T MAE(A) R H Md-1-
shRNA {255 R4 SNK-6 40/ (B)96 h EHREBEHNE
BRRE  (%x200)

2.3 qPCR #im 2%

I 2 48R} qPCR 45 3R 951743 # , Mcl-1-shRNA Ji5 4 2H
AL A Mcl-1 P mRNA F k7K (0.322 0. 043) IR FHA4x 3
4L(P<0.01), 25 4R MI4L (1. 000 = 0. 000) . 25 2 {4 9% 5 41
(1.002 +0.054)  %F FEHGEE 4 (0. 985 +0.078) L] B 2% 5+
(P>0.05),

2.4 Western blot #&-m] £ &

Western blot #0455 7R, B4 Mcl-1-shRNA ¥ 5 2H 19 41
fitl Mcl-1 28 Z35KF [ M5 F 28 AT Mel-1 25 (5 Rk m
A (65.7 £3.9)% [METHA 3 4 (P <0.01) , 25 (HA41EH
(0) ZSEMIHEEA (4.2 £1.3) % KTIRHEHEA (3.7 22.5) %
T 2R (P>0.05), WLE3,
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GAPDH(36x10°—

1 2 3 4

1.5 @2, % S ;3 . 3 I8 % 440 ;4 . Mcl-1-shRNA & &40
B3 =H SNK-6 fifRAREIEREBRLENI AMBI h T
Mcl-1 #1 GAPDH & 5 %% SDS-PAGE H k45 2

2.5 MTT #m 4 %

MTT A6 25 5L /R 25 (A0 M2 28 2 M B2 4 %t MR 7
ZA X SNK-6 43 s # il /E F JC B i 25 % (P > 0.05) , & e
Mel-1-shRNA R 4 () A0 M 30l SR B 35 |/ T H A& 3 A (P <
0.01), W#E1,
2.6 R ZEREN 4R

23 YN ML 25 484005 B 21 L X6 BEDG 75 2H 40 i O T~ 3R JC
BFEF(P>0.05) , J&He Mcl-1-shRNA J5 245 41 B9 40 L U 7R
ERTHA3IA(P<0.01), WEIL,

F1 MTIT Z5RAMET 4 B 4EKIDH RFFTZE
(% ,n=4,x+s)

4151 i i e
%5 LA AL 4.3+1.8° 4.6+1.3%
25 AR EE 2L 6.7+1.12 4.7£1.2°
X BR REZH 5.8+2.7% 5.3+1.5¢

Mcl-1-shRNA f575:41 31.6£3.3 28.9+2.1

a: P<0.01,5 Mcl-1-shRNA j% & 41135

3 itig

Mel-1 76 Z2 Fli g 2H 20 rh iy 2635, 4 1 Il s 7 39
i JHE S LA Mel-1 5 2 & g 0 2 & 18t
IR LS 200 M P 00 R 4% i o T 2 A% i T 265 4 T L A
R ELIRE B9 v e BT 200 e A L9 v i 35 R ok 3R
ik RTRDIE Y T 40 3F 28 45 42 ik 9 ( T-NKL) il 36
SEAETE 2 PE 2 5 Hop ALK PR 9 M1 28 T 41k
S (ALCL) S PE 5 235" . Bili fE ALCL 1 i fF
FEFR miR-29a Fak FRMRAE Mel-1 A i 2k v ke J 22
O (IR I YNTIRS 4 i O O R R /N T = 1
Mecl-1 ZEPR7E NK/T 4 ik 988 v g i 52 4570, Yasuda
AU e A AR D7 T 1L 45 B NK/T 240 b
[ I3 () BRI SE 2 B Mel-1 [J 323877 7E 2 A 2N
FILL5, 5 HUS 06 R it — 25T

ARSI FRATTIEBE NK/T 3k CUR3 4 a bk SNK-6 Ay
YA, I ELN ISR 75 by A D $i 1 Ak A4 i 1 g
ROR AR B RTRATH AL 3 i 7 3 T LUA iU
Yu SNK-6 4 ifs, 76 MOI = 50 [ 1% & T, %% ] ik
68% ~70% ., J&Y% Mcl-1-shRNA ¥ 25 20 114 20 Jifd 7] 4 S

PERHIBT Mcl-1 &[5 9235, J mRNA FIEE H Rk K-F
Y REREAT, MTT Al 2 240 J A 75 18 0 7 A 3 1Y
Mel-1 FE P4 shRNA 455 %65 BEZH AR LG AT ] S 40 il Ffr g
A3 5E, At 2 R 0 U T, 4B R T Mel-l R TN
NK/T ik B8 41 itk SNK-6 4 i 8 22 A A= 77 K 1 o

Zi LRTIR IR TEA A Mel-1 ZEP] shRNA 48
A B NK/T itk B 25 PR T B — B0, (EA
THGBAT B S Mel-1 e N5 HA R T 5 2R N R[5 5
TR EAER, T — 2 BATEIREE Mcl-1 ZE AL
77 1 BT IE , FFIR A5 I AT 24 ) WL X ik 83 240
JRLA
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