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Jait 2h am R MDRI A B £0K, vA3R

BUR, AL R4 RHTIOMAL, 50T AL
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MAMFN/NP-gp% & A B 4 49shRNAK A
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wm it AL F 4EDNA, #4345

1@ 4%; HT9/sh-2.1-148 J.MDR 1 mRNA KA 44K T 78.84%(P<0.01), P-gp& \éJ
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Wk H: 2012-05-17 252 HiH: 2012-07-11

MR LA A ARBE 34 (No.C200624) FI B BT 48 07T )T R BOK
T H (No.11511447, No.12511611) % W35 H

A . Tel: 0452-2738219, E-mail: shsh132@163.com



984

BRI -
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1.2.1 MDRI# FshRNA & ik H Ak oA i HR A
GenBank H1P-gp# [ 4 % & IMDRI mRNATf) £ %1
JFA1II(NM_000927), &£ 11 shRNAKF 5 R A7 15
Hl, BETE A g i shRNAFIDNASR B P 41 1E X
5'-GAT CCg gag gcc aac ata cat gcc T TC AAG AGA
ggc atg tat-3", [ X i%: 5'-gtt gge ctc ¢cTT TTT TGG AAA-
3", B KT AU Ji o In) 5 [ $lpSilencer 2.1-U6 neoZ;
& |, sShRNAH 4] itk iy 44 hpSilencer 2.1-U6-MDR1
SR, SEBUTTRL, I SEE RS A T
THRRIPH . KESEE AL TORE, Fr gt .

122 fafo3dRAAES MR TR R, T
YEFEHTOAN M bk 1¥ 1 24 W7 28, 5% 290 H 1.0 pg/mL
() = RAZER . S A28 FH RS = SR AZ R B 15
TR R IR BN A K HTO4M A, 18 i pEGFP-
N1SRL AR A6 3 32 4 1, % <k P 4k BipSilencer
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A0 vo B, A7 FRFRORE L PRI v B S e Al i . SR
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MDRI7ZR15; HT9/sh-2. 120 Ay 2= g o0} A Yo, %f
H BI5EIMDR 13235 T P4 HTO4H i Ay i 24
BT R4, HL60ZH ik i 25 %) HE 41

1.2.3  PCREM|4% 4 4m it 6. DNA T & 20 # Ak 69 412
e e B o P A g ORISR IR S, BRI 2H 4h i S\ DNA
HEHATPCR. F1¥)iF X4%: 5'-GTT TTC CCA GTC ACG
AC-3', 1) 4%5'-GAG TTA GCT CAC TCA TTA
GGC-3', ¥ #™= 4 5560 bp. PCRY 4 1F: 94 °C
2 min; 94 °C 40 s, 55 °C 40 s, 72 °C 45 s, {FER35¥K;
72 °C 1 min; 4 °C{#4F. Z81.5%T AR IR, e
I g R G AT R I 5K

124 5 8F % & & EPCR#& MMDRI-mRNA & X
K FHHUNIQ-104F 2\ Trizol MIRNA #2 i 71| £5(Sangon)
$EUYHL60. HT9. HT9/sh-2.1. HT9/sh-2.1-1%4H 44
JIERNA. MDRIIE X4#: 5'-ATA TCA GCA GCC
CAC ATC AT-3', MDRI1 Jx Ui 5-GAA GCA CTG GGA
TGT CCG GT-3', ¥ 14 7= ) #4154 bp. LLS-actiny

W 2 I, B-actinil- X 5%: 5'-ATC ATG TTT GAG ACC
TTC AAC A-3', f-actinJz X 5%: 5'-CAT CTC TTG CTC
GAA GTC CA-3', ¥ 34 7= #) }318 bp. SN 2¢ )6
EmPCRY M4 444: 94 °C 3 min; 94 °C 1 min, 58 °C
1 min, 72 °C 1 min, 35K, 72 CRIE =, IR
SEN R ATV R M AT . S HE 3R, B LA
power(2, -ddC)HEAT 5,

1.2.5 Western blotAM|P-gp& & &L WAEHL60,
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1.2.6 AKX AN P-gp& & S HER A L 1i'e
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SRACHENR . PURE 2, R ARG 748 hinf,
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T 22 TR FE 0N il £, SR MR [R1UE 5 AR, A - o
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TR B I ICsof L, SEER H 3K

1.3 RitFEH*
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ERE I L 2 S v, B 1) DLP 2 B b v 1R (ks ) &
No P<0.05K 2R A G F R Xo

2 4R
2.1 PCRETE], LMD EHEINFAE
HT9/sh-2.1. HT9/sh-2.1-14 JuDNAY" 14 77 4 ¥
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20 J5kr, HTO/sh-2. 140 i 5 % 1) & Jookr 7 20, 45 1
HE— 25 Ui BHHTY/sh-2.1-141 ffg 3% [ I DNA £ £ 45
T pSilencer 2.1-U6-MDR1 41 Jii $ DNA, HT9/sh-2.1
A A FE K41 DNARE A T pSilencer 2.1-U6 neo ¥ 44K,

600 bp ——
300 bp ——»

1 #34HRnE EADNA PCRY 1751
Fig.1 The PCR amplication of total DNA of transfected cells

2.2 RHESPCRINMDRI-mRNARIFRIE

I FH 5 EEPCRAY H A7 B s 23 A 3R A3 C, o
B 2 A MDR 1 mRNAZ k18, FIMDR1/B-actin
LU AE 2 Z7RmRNAAH X £ ik f. 45 R W 7R, HT9/sh-
2.1-144 Jfg () mRNAAH X ik 5 B WAK THTOZH .,

(A)

N
N N
v v
S (\Q\%Q &Q\%Q
«2,

& $ i

Qg\

wewswn W s P-gp(170 kDa)

S S e ameem  (-actin(42 kDa)

0.12+

0.084

0.04 4

Relative MDR 1/f-actin mRNA

ook

0.00

HT9 HT9/sh-2.1 HT9/sh-2.1-1 HL60

¥, n=3, **P<0.01, 5HT9{HTY/sh-2.141 g LL4; 2 P<0.05, SSHL604
o b5
X5, n=3. ¥**P<0.01 compared with HT9 or HT9/sh-2.1 cells; “P<0.05
compared with HL60 cells.
E2 &AM MDRI/p-actin mnRNAFRIX
Fig.2 The expression of MDR1/f-actin mRNA

HT9/sh-2.141 e, LHTO4H g #H Lk, HT9/sh-2.1-141 fig
MDRI % ] 1) % ik &AL T 78.84%(P<0.01), HT9/sh-
2. 15 HT4H i (1 mRNAAH X %05 & 3% v 2% 7
(P>0.05), HT9/sh-2.1-1 55HL604 flumRNAAH %} % ik
R E(P<0.05), KW, 4 ikipSilencer 2.1-U6-
MDR USHTOZH i H (3L IMDRIF B — 2 T
Y, s a3t H SRS A I (1512) .
2.3 Western blotf&l|P-gp&E H By R iE

Western blotkgJIIHT9, HT9/sh-2.1, HT9/sh-2.1-1
HTHL60ZH il N P-gp i 17K, LAP-gp/B-actin L {H 7
AR E. 451 W, SHTZIMuAH L, HT9/
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HT9 HT9/sh-2.1 HT9/sh-2.1-1  HL60

A: Western blot X6 5 B: 4307l i P-gp/B-actin K 4 {H » X5, n=3. *P<0.05, **P<0.01, 5HTO4I it LL#¢; ©P<0.05, SHL6041 g b4 .
A: Western blot X-ray; B: the grey level of P-gp/B-actin on X-ray. X+s, n=3. *P<0.05, **P<0.01 compared with HT9 cells; ©P<0.05 compared with

HL60 cells.

E3 HBMPP-gpEHEFRIEKTE

Fig.3 The expression level of P-gp protein in cells
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sh-2.1- 141 Jfa ({1 P-gp ik 11 # 1A PRI T 48.27%(P<0.05),
HT9/sh-2.1 5 HTOAH i 1) £ 11 AH XS 2605 18 0 1 2% 1
Z 5 (P>0.05), HT9/sh-2.1-1 5 HL60Z Jil 25 [ AF R} 2
IR 7 S w2 (P<0.05, K13). g — 2P uEsk T HE AR
$ipSilencer 2.1-U6-MDR1XTHTO4H i MDR 14 [X] i
BRI AR
2.4 AR AN P-gp R B SMNHESR T e

28U 4 AR 23 T, HTOZH i P 2 o't o i Wl 3%
i T-HL604H f(P<0.01), 1iE SZHTOZM MY A& i J& i 24
(9 I ps 4 A ST HTOZH A L, HT9/sh-2.1-141 iy
[IRho123%¢ Y 5if 5 ) 5 145 (P<0.01), MTHT9/sh-2.1
41 g P Rho1237¢ 't 58 i G I 3 2 5:(P>0.05), HT9/
sh-2.1-1 55 HL604M il N ¢ O oit JE AT A7 Wl 3% Pk 22 =
(P<0.01, K1), FKHHHGL 5 1) P v f 40 fRHTY/sh-2.1-1
[FIP-gp i A AMIFAE D e A P i o
2.5 MTTHZHMAE T = RFZE60 . FEER

Fz1 FLAHAEFRho123A9FE 3T SR E (vks, n=3)
Table 1 Accumulation of Rho123 in cells(X*s, n=3)

AMHRR Rhol 234X G 3 2 (%)

Cell line Rho123 fluorescene intensity(%)
HT9 10.80+0.58

HTY9/sh-2.1 10.44+0.45

HTY9/sh-2.1-1 73.56£1.37%%40

HL60 95.13£1.12%*

#%P<0.01, HHTIZN LA 44P<0.01, HHL60ZN L .
**P<(.01 compared with HT9 cells; **P<0.01 compared with HL60 cells.

HT9 5HL604H il ()ICsefE 22 7 o %, 1E— it
B T HTOSN Mo (1) s FE i 251 . BB RE 2. =42
Pk 245 42094 P55 TR 165 0, 440 M A7 9% 3 388 0 B, L
HT9/sh-2.1-140 W P A o B o SSHTOAH M AH L,
FesE 2B BH P B v b 40 O HT9/sh-2. 1- 147 Jii g 245 1)
1Csofi 35 [ AR(P<0.01), MTHT9/sh-2.141 JuICso G &k #5
PE 72 5:(P>0.05), HT9/sh-2.1-1 5 HL604 Jid, f{11Cs 2

Bt I 5 (P<0.01) 1R 25 AN 0 e A< M2
R2 BB = SAS BRI AN E R A BUR (RS, n=3)

Table 2  Sensitivity of cells to harringtonine and doxorubicin(¥+s, n=3)
Ak = RAZE B (Lmol/L) T % 2% (wmol/L) SRIZ BRI (%) o 220 e 42 (%)
Cell line Harringtonine(umol/L) Doxorubicin(pumol/L) Harringtonine rerversal rate(%) Doxorubicin rerversal rate(%)
HT9 2.06+0.15 4.04+0.17 - -
HT9/sh-2.1 2.12+0.06 4.01+0.04 2.94+0.12 0.75+0.18
HTY9/sh-2.1-1 0.57+0.01**» 1.56+0.05%*A 73.14+1.86 62.15+1.59
HL60 0.023+0.02%* 0.05+0.01** — —

##P<0.01, 5HTOAI I LLEE; “4P<0.01, 5HL604N I LS .
**P<(.01 compared with HT9 cells; **P<0.01, compared with HL60 cells.

3 1Tt

H A, B A I7 7 28 0 Sask RUEr 2 (i Ak IS,
LI V67 SR R G, (RT3 4 B AT AT
Je o} H e 2y e A U sk R VTR 25, AT R 4k
ST BEE T 25U S — RN, & it
2 A AN WV I, [E A AR5 DO RNAT
I FH T 1 2 AL % i 24 306 2 A G AT R 9, Yague
LMLV ) Y R pSUPER-shRNA JI R £ i 2 14 4
Yy L9 T 25 40 K 562/ADR 5, MDR 155 X 36 35 41)
il %1595%K197%, 41 KT 25 (1 USHE Rk 2 22 5
K56240 it JLF-AH 7] (1) 7K *F-  PichlerZ:!" %t X MDR1
B PR 4 184N pGEM3-mdr 1 T 2H 4% 44 4 4 N 45 W
St 25 410 O HCT-8 FTHEK 293, H b A A4 v Bt
X MDRIFE RN R 35 $190%. I RNA T A

PR R S B BT AR PR s R DR AR, (RATRNARE
fife, 175 A5 0 0 SR T R A R DR R R (R SR R ROR, L4
B R S B N FH I 53¢

AT R T pSilencer 2.1-U6 neo-MDR1
Y JTUREL, TR G A1 R 5 A B4 Mo e (A T, Bl
T GL AR IR ST S0, E T 40 o 2% 3 B
AR, RS e G (1) 20 M o AL A 4K AT A SR R
ERAN H AR B 5 T Bl . &5 i SEPCRAI Western
blotk i, HHTOZH M AH LL, 5 ve 40 fIHT9/sh-2.1-1
[(IMDR 13 X 22 15 BEARK T 78.84%(P<0.01), P-gp ik [
F ik FRAR T 48.27%(P<0.05), A S ¥ v (1) T4t
BB IUIER T MDRIZER (3R 15 . & 040 A KS
D, 2 G S HT 94N M N 5 558 B £ (10.8+0.58) %03
HEF(73.56£1.37)%. KRho-123 /& % 24 Hi 141 iiuP-gp
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Effect of RNAi Silencing MDR1 Gene on the Sensitivity of Multidrug
Resistant Actue Promyelocytic Leukemia Cells HT9 to Drugs

Shao Shuli*, Li Xuyan, Zhang Weiwei, Yun Dongze, Fu Bo, Zhang Zhenzhu
(College of Life Sciences and Agriculture and Forestry, Qigihar University, Qigihar 161006, China)

Abstract
multidrug resistant actue promyelocytic leukemia cells HT9 to harringtonine and doxorubicin. One short hairpin
RNA (small hairpin RNA, shRNA) was designed and constructed into pSilencer2.1-U6 neo plasmid. MDR1 shRNA
expression plasmid pSilencer 2.1-U6 neo-MDR1 was constructed and introduced into HT9 cells. MDRI mRNA
was assayed by real-time fluorescent quantitative PCR. The P-gp protein was assayed by Western blot. The pump

The study investigated the effects of RNAI silencing MDR1 gene, increase the sensitivity of

function of P-gp was assayed by FCM. The sensitivity of cells to drugs were assayed by MTT. The results suggested that
pSilencer 2.1-U6 neo-MDR1 expression plasmid was constructed successfully. The results of PCR showed that the shR-
NA recombinant plasmid had integrated into genome. In HT9/sh-2.1-1 cells, MDRI mRNA were decreased by 78.84%
(P<0.01), and P-gp protein were decreased by 48.27% (P<0.05); The Rho123 were increased from (10.80+0.58)% to
(73.56£1.37)%; The sensitivity of transfected cells to harringtonine and doxorubicin were increased significantly,
ICsp were decreased from (2.06+0.15) umol/L to (0.57+0.01) pumol/L, (4.04+0.17) umol/L to (1.56+0.05) umol/L,
respectively. So shRNA expression plasmid pSilencer 2.1-U6 neo-MDRI1 can permanently inhibit the expression of
MDRI gene stability, and increase the sensitivity of HT9 cells to harringtonine and doxorubicin.

Key words shRNA; MDRI gene; HT9 cells; harringtonine; doxorubicin
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