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phsp2-siRNA K3 HEZH JFORE phsp3-siRNA , 735J% G # 41 i bk SGC-7901 5% ] RT-PCR £l Western blot ;] phsp-siRNA X
Hsp70 FEP K A FE o A AlamarBlue S5 Fe S Ja Xt BB AN AE AR . 4554 B DIH Ik 5347 A0 DNA 7
HESE T 2HCRE phsp-siRNA HIE2 ) HEG phpl -siRNA A0 phsp2-siRNA X 351 Hep70 K05 00 8 6 0
Fit phspl-siRNA il phsp2-siRNA 34 41 41 1 10 2 K B R 4152 5000 G40 0. 5% #9600 T 40 F0RE phspl -siRNA A1
phap-sIRNA A5 147 GBIV AT HepTO JEAE SGCT901 011 935 I XA KATT AR
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RNA interference-mediated silencing of the Hsp70 gene inhibits human gastric cancer

cell growth
ZHANG Bin', JIANG Zhen', LI Yan®, XIANG Ting-xiu’, TAO Xiao-hong”, WANG Pi-long” (' Department of Social Medi-

cine and Population, School of Public Health; *Department of Gastroenterology, *Laboratory Center, First Affiliated Hospital, Chongging
Medical University, Chongqing 400016, China)

Abstract: Objective To construct the plasmids containing short hairpin RNA of Hsp70 for knockdown of
the expression of Hsp70 and investigate the effects on cell proliferation in gastric cancer cell line. Methods We
designed two pairs of reversed duplicate sequence and a pair of reversed duplicate mismatched sequence along
with a negative control, which were inserted into contrivance promotor U6 of pTZU6 +1 to generate recombinant
plasmids, the phspl-siRNA, phsp2-siRNA and phsp3-siRNA, respectively. The recombinant plasmids were
then transfected into human gastric carcinoma cell SGC-7901 for the detection of Hsp70 expression, respective-
ly. The inhibition of cell proliferation was examined by AlamarBlue method. Results Electrophoretic analysis
and sequencing showed that the recombinant plasmids of phspl-siRNA and phsp2-siRNA were successfully
constructed. After the recombinant plasmids of phsp-siRNA were transfected into the cells of SGC-7901, the
expressions of Hsp70 in the phspl-siRNA and phsp2-siRNA group were down-regulated more significantly than
those in the control ones, and the inhibition rate was higher than that in the control ones through AlamarBlue.
Conclusion The constructed recombinant plasmids of phspl-siRNA and phsp2-siRNA can efficiently suppress
the expression of Hsp70 in SGC-7901 cells, which may be a basic foundation for the genetic therapy of gastric
cancer in the future.
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BE[A Hsp70, K6:i Hsp70 7 i 983 40 g v 9 5 s 6 ik
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1.1 Z3atH

N B 2 bk SGC-7901 , g T H P BE R} A7 B A BRI
3 UKL pTZU6 + 1 ARG S N 73 T A W) 7 T S e
B B B KT B IM109 P A e M o T )
FH SR NYIEE Sal T Xba 1 Hind L A1 EcoR T 451
H TaKaRa 23] ;7N BRG] & 2K 75 R BB R U
& DNA alifbik ) &35 J Sigma 2377 &, RT-PCR X7 £ 11
A Qiagen 2\ ] ; #5 Y4 7] Lipofectamine™2000 I [ Invitrogen /%
Al DNA JrBe itk = M i A ) TR A W) A i bt A
Hsp70 £47 435 [ Santa Cruz 23 7] 7= 5 HRP AR iC £ 5% 1eG
(Z#0) ,DAB & 308 &0l [ AL st L AR Y H AR A F
1.2 53k
1.2.1 shRNA p¥itFnfa st HRPE GenBank FHRIE Y cDNA
Fea1l, 2% siRNA BB U, A Ambion 23 w] siRNA 7E£k %
TR 2 K0 21 IR E P 1, O TR 3 4
BELRY 415 i) A 4 A5k 8 A5 H 9 2k B I R M 1 3 A
§ (TTCG 8§ TTAGTACT) JE Wik I, K4 1k ¥4 TTTTT, Jf
FI P BLAST #EATA ), 8 HoA R v )3 51, 6 1 DNA 53
WA Sal 1 F1 Xba | BEUIL 8, (5T 5 pTZU6 + 1 804K %
BRI E 1,
1.2.2 HZHEAA SRNA (R g 8 3 XA i SER AT IR
S IRAE 66 wl IR KM rh 2R IEH 0.5 pg/plo 1E X519
R LG4 0020 pl {25, 75 95 CHER S min, 188 M 2
4 °C, ] DNA glifb il & 4life . pTZU6 + 1 FOkLHI A U Sal 1
H Xba T XUV, J5¢ 0] Wi 1 10 5€ 4 00 3844 K Fr B 4 B Sk
(4] BTk Jr vk R 47 5 21 ORL 1Y 07 8 , DR A7 382, DIIESE B Y
DNA F Bt s b A pTZUG6 + 1 84K, 53 i FK 24 phspl-siRNA |
phsp2-siRNA Fil phsp3-siRNA ,
1.2.3 JFH05rHT 0 Y E A BORIR B IR R R R A

PRSI 53T A5 4 2 1 SE I 3 P R AT R 90 4047, LAIESE H
1) DNA R Besife A pTZU6 +1 34K,

1.2.4 RGN R AR DNA - i N RE R XS
BSR40 M i) 25 MEVE AT, 9 A Sigma EndoFreeplasmid Maxi Kit i
YR 2 5Ok phsp-siRNA (9 DNA, H A J7 75 #2100 #4 BE ]

AT o SRR BRI BRI TR N R 19 TE S b, I Xt
JITA B FORLHEA T A f
1.2.5  4ifpshsR SFede SR MOSCHRES | B ik or vk AT 40 i

B SR IR LR S EAT 52 5 : OpTZU6 + 1 2 ; @phspl -
siRNA £ ; @phsp2-siRNA 20 ; @phsp3-siRNA 20 ; &= (4.,
205 P BEARYE Invitrogen %% Y ial ) G UGB A5 R4 7, % e 58 B
JE NG AN E T 37 COAE AP Ukt 55,4 ~ 6 h JFINAF 10% /)
A ML 9 RPMI1640 35 73 W ; 4 2245 3% 72 h J5 i RT-PCR #I
Western blot £l Hsp70 ik 251k,

1.2.6 5 & RT-PCR #:31] Hsp70 mRNA 23k 56400
72 b, S SE AL AN, SR AN RNA SR Qiagen 251
RT-PCR — LR & 175050 . LA GAPDH 1R N S, 1 AH
N BAMERT IR . RT-PCR SN A & Al A 2 %4514 : Hsp70 5]
#. Pl. 5'-ATGGCCAAAGCCGCGGCAGTCG-3', P2; 5'-CATC-
CCCGATGAGCCGCTCG-3", 31874 160 bp; GAPDH 2| 4. P1;
5'-GGAAGGTGAAGGTCGGAGTC-3', P2: 5'-GACCACCTGGTGC-
TCAGTGT-3", 914 7= 9y 821 bp. JZ )% 244 50 C 30 min,
94 °C 5 min,94 °C 55 5,54 C 55 5,72 °C 55 5,35 MG, ¥4
FEMIBEAT 1% S e H R I FLUK

1.2.7 Western blot ¥l Hsp70 ik e 72 h J5INEE &
2l SGC-7901 4iffy, 8.0 312 L E , B UTIE N 100 wl 251 k-
B Buffer Z b 5 min, J&%), #E4T 10% SDS-PAGE B3k, ifi J5 Fi
PEATHLE & PVDF [ 1 4% 0.2 ml/em?® A B S5 15 A SR —
FEE ZHU AR, 45 FROSCHR [ 5 ] BT 5 e i 47 68 A L R % 0
£, Jf38 48 Quantity one 4. 52 RS HT AT MG 53T
1.2.8  AlamarBlue 5 il 41 g 3% 5 W X B K41 SGC-
7901 4il il £ B 5 x 10*/ml #4940 g B3, 50 F 96 FLEE FR AR
o AL 200 pl, F 37 °C,5% CO,MBEFRFAME . 24 h J5nAR
FIRALFRRI 3R . 1% pTZUG + 1 25 F A% e i) [P Xof BE 2 A4
AAAAEAS TN BE PR 2 (9 45 (T B2, B 3 AN FL. o ik
ZLIEFR 1.2 3 4 d, 850501 4 h, AL A AlamarBlue 20 pl,
FHBEARYAE 570 F1620 nm 2 AN 10 5E 44l OD {8, # AR
ARITE : AlamarBlue I (% ) = [D(540) - D(620) x R]
x100; R =[D(A540) - D(R540) /[ D(A620) — D(R620) ],
[D(540 7] : 1 540 nm B REAR ISR s D(620) - 1< 620 nm

R1 %t 3 xiE3d Hsp70 (DNA EBZEHERF 5

J¥ 51

FRATRRIFSI(5'37)

TCGACCGTGCTCATCTTTGACCTGTTCGCAGGTCAAAGATGAGCACGTTTTTCTAGAAAAACGTGCTCATCTTTGACCTGCG-

1(1069-1088) CGTGCTCATCTTTGACCTG AACAGGTCAAAGATCAGCACGG

TCGACGACAACAATCTGTTGGGGCTTAGTACTGCCCCAACAGATTGTTGTCTTTTTCTAGAAAAAGACAACAATCTGTTGG-

2(1841-1860) GACAACAATCTGTTGGGGC

GGCAGTACTAAGCCCCAACAGATTGTTGTCC

TCGACCAAGATCACCATCACCAACTTAGTACTGTTGGTGATGGTGATCTTGT CTAGAAAAACAAGATCACCATCACC-

3(5 A MFEH AT )

AACAGTACTAAGTTGGTGA-TGGTGATCTTGG
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I REAS B2 Y638 s D(A540) < 7 540 nm B AlamarBlue X} & 1)
WG RE s D(R540) : K 540 nm BF RPMI1640 X A8 B 08 56 BF
D(A620) ;3K 620 nm B AlamarBlue X B& (40 5% B8 s D(R620)
#1620 nm B RPMI1640 Xf BE (W 6 E ) o AlamarBlue i 5
B RIS Z . AR AlamarBlue 3£ I F8 25 il 25 24
YR A A 4R

1.2.9 Geit2fothr K H SPSS 10. 0 G it #4477 2245
*}TO
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2.1 pshRNA-Hsp70 TR0z LS %5

#3531 Hsp70 1) DNA F Bt fE GenBank [ BLAST 47
K& UESEAN S Hsp70 1Y 4l B R AR M, BDA I 0 0 4 55
P, AT T shRNA (R 2, 4455 iR k1Y Hsp70 DNA XUk 5
AR pTZUG + 1 )5 , i FEA TR Sal 1 YIS E K, U
K1 EcoR T F1 Hind ALY, FHME 58 B AT 7= 4= 400 bp 2245 Y
B, 28 2844 pTZU6 + 1 {X4) s 350 bp 2647 1 i B, R DA
F ik & R 3 07 0k 1 ST R ] EcoR T 1 Hind I XRG4 7] 72 A
400 bp £ A7 00 R B, IR SO RERE Sal | BEUITF I 552 I v By
PHPETERE ($i B3R 7 ke % 5 3 A~ S 41 Bk, 437 /& phspl-
siRNA phsp2-siRNA I phsp3-siRNA PHPETERER ) . WE 1,

M 1 2 3 4 5 6 7

2 000 bp—

1 000 bp—
750 bp—

500 bp—

250 bp—
100 bp—

<400 bp
<350 bp

M:ARAE; 1% Fods pTZU6 +1; 2.5 Fids pTZUG6 +1 22 Sal | Bdn;
3:% i pTZU6 + 1 £ Hind Il & EcoR 1 #47; 4 :phspl-siRNA i
#:.2 Hind Il & EcoR 1 B447; 5:phsp2-siRNA Ji#22 Hind Il & EcoR
1 B47; 6.phsp3-siRNA Ji #22 Hind ll & EcoR 1 B437;7:phspl-
siRNA i 44 Hind Il % EcoR 1 8431

1 pshRNA-Hsp70 =28 Bk B 1% 1%

2.2 B3nE

SR B R P SR 51T 3 4 DNA J B34 58 42—
B, #E— RS HspT0 1) shRNA BIZR4A phsp-siRNA # £ L)
2.3 ¥ %% RT-PCR # | Hsp70 mRNA #) & &

25 94 25 Bk 2H FIXT IR 2H ( phsp3-siRNA 20 ) 194%-2H Hsp70

A

B

i) mRNA ik JCH 284k, 1 phspl-siRNA F1 phsp2-siRNA JiT
RIAbFZH Hsp70 ) mRNA k8] 8 F 8 (RT-PCR F=¥) Hsp70,
GAPDH 43314 160 821 bp) » LK 2,

M 1 2 3 4 5 6

2 000 bp—

1000 bp= < GAPDH
750 bp— 821 bp
500 bp—

250 bp—
«~—Hsp70

100 bp— 160 bp

M. 474 ; 1. 240 /4 phspl-siRNA; 2. & 48 /i 45 phsp2-siRNA; 3.
T 40 i #5 phspl-siRNA ;4. & 20 Fi #5 phsp3-siRNA;5: & i 42 pTZU6
+1; 6. %G8

E 2 RT-PCR il B &40 SGC-7901 Hsp70 mRNA {5 %

2.4  Western blot #m Hsp70 & % &

YL phspl-siRNA 1 phsp2-siRNA JFRJ5 14 BGC-823 4t
v, Hsp70 J2 N 2545 B S os 55 , BV Hsp70 25 11 3255 B 0 gl il
MTESS 4. 25 B0k 4 T HR 41 ( phsp3-siRNA 2) 19 4% 21
Hsp70 5 I FX T 828k, 3 ] Quantity oned. 52 &4 43 ¥t
WAFSEAT BG4, DL VA B Ol A ifE (52 8 58 R
100) , HABJL2H 5 Z WA, e e Joi i pTZU6 + 1, phsp3-siRNA |
phspl-siRNA Fl phsp2-siRNA 20 43 %] & 91. 32% . 89. 64% .
23.65% H138.56% , WK 3,

1 2 3 4 5

— ——70x 10’

1. 5F A4 ; 2. 45 3 phspl-siRNA 49 20 # 1) Hsp7O 89 & ik ; 3. 46 3%
phsp2-siRNA # 2 it 9 Hsp70 89 &3k ; 4. 45 3 phsp3-siRNA #) 2 ity
M Hsp70 8 & ik ; 5. 454 pTZu6 + 1 & aa i A Hsp70 45 & ik

&3 Western blot 4l & 7= 4R 8 Hsp70 By K%

ey B 5 A R AL
B FH AlamarBlue 3460 4% Ak 30 28 41 A= 3G 581 ol . 18
4 ZER BN R Y pTZU6 + 1 20 5 28 AR 21 5 0 FR A A HE, 41
W5 R BEAG , (HAR 22 JC 3 3 3, 4 Y% phspl-siRNA Fll phsp2-
siRNA IR FR S B M LA B 2R (P <0.05) , %
VP 20 38 3k 8 O 1, S+ I 1 P s T %) 0 4 00 o 4 FH OB 2
SRR 2

2.5

C D

A: EOBYB, A C. T F 4 phsp2-siRNA; D & 41 % # phspl -siRNA

B4 SGC-7901 4K IER

(SABC x100)
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RNAi AR HFG9E 32 H T e #0055 I 208
RIS o H AR F ML 2 38 1 15 AL 19 /N T 3 RNA
(small in terference RNA | siRNA) & [n]F&f# H i) mRNA |
T G 35 R Fe IR TR o DR LA e 0k A
S SR A REAS B AT S M PR R B A D, DL
TEFE R D REMT ST e B R sl ) P DRIR T S A ) s 2
S B o) R R T R

AHEFE A RNAL £ K, L Hsp70 “ 431 FE AR AE
P ERBRGE X 42, -l & RNA R4 B fE 2+ 11 (RNA
pol IIl) B%e 4 pTZU6 + 1, Ky i A 7™ A= S e 454
ANTHUPE RNA Y EE 4304 AR e T2 HAT U6 Jk
R 3l RERG B 19 8 O % sk 1 TF I o FRATTARI 4 5k
K pTZU6 + 1 AL T BELENH ZL 30 W 20 M b 7= A= B X
Hsp70 (1) shRNA 21 i ki phsp-siRNA | Ff- X H: 417 il
Hsp70 SRkt AT 75T o 38 SUBET) 4 0 Bl A JE A
Fr B R 8 o3 A, BT Al i 1Y) phsp-siRNA 5 5256 3111y
DNA J By al 58 4 — 20, R D s H i 3% R Fr Bedd
B R 57 55 o

TR AL B 45 S WIHE 15 9 41 il SGC-7901 v Ei 40
JiKi phspl-siRNA Fl1 phsp2-siRNA HE BH {2 #11 PN T8 74
Hsp70 mRNA #5% SRR ARk, 5 B 5 A
VERC Y phsp3-siRNA H 20 Jiop X Hsp70 5 [R5 J H:
FEAMFRIA L TCAE L, Ui RNAD BA7 5 B A 4 5
P TRl 350 B siRNA % St v 66 e 2 58 A8 1)
HF 70 RNAL FEATCA, 3% 5 3CHR [ 8 - 10 ] B AH—
Fr, N AlamarBlue 34610 & BR, 55 4% phspl-siRNA
i phsp2-siRNA 2H 20 i i Ji7 232 55 %k REZE A LA 1 2
255, 6T i Jg 240 e A 3 A B S AR E T X R O
UL TR ] Hsp70 K& A9 F¢ Pk siRNA BEASHE R PE D
il IR A0 b Hsp70 mRNA %% 5% K HAR 9 3R35, A
IR S0 e 2B K M 7%

T HSPT0 X g i A FHAIL I B 77 i A 70 i
K& FIN R HSPT0 & —Fhhtdi T & H, A
il iR 20 MR T R A, oI 3E S DR Hsp70 mRNA %
S e AR F A 2 1K 00 1K B0 40 o g g vy H AT

(A 8= 3N R HSPT0 75 2 il T B A i i
bR AR TR . IR AT LA R HSP70 R R “ 431
PEAR” 7 I8 15 ey A i A 4 R O T O T EL A R
PENP X At — A B A I T — R X
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