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Abstract

AIM: To investigate whether RNA interference
(RNAIi) induced by small interfering RNA
(siRNA) can suppress the expression of vacA in
Helicobacter pylori.

METHODS: Five pairs of siRNA targeted vacA,
named vacA-s,;, vacA-s,, vacA-s,;, vacA-s,, and
vacA-ss, and one pair non-specific siRNA were
synthesized and then transferred into H pylori
using electroporation method. Before and 1, 6,
12, 24, and 48 h after electroporation, the expres-
sion of vacA gene and protein were detected by
reverse transcription polymerase chain reaction
(RT-PCR) and Western blot, respectively. PCR

products were also cloned and sequenced.

RESULTS: siRNA was transformed into H pylori
with an average efficiency of 89% by electro-
poration. The inhibitory rates of vacA mRNA
expression in vacA-s, and vacA-s, transferred H
pylori were 65% and 77% at 1 h, 43% and 50% at
6 h, and 17% and 9% at 12 h, respectively, which
were significantly higher than those in vacA-s,,
vacA-s;, vacA-ss;, and vacA-s, transferred ones
(P < 0.05). No inhibition of vacA mRNA was
observed in vacA-s, and vacA-s, transferred H
pylori at 24 and 48 h. The expression of vacA
mRNA had no changes at all time points in va-
cA-s;, vacA-s,, vacA-ss, and vacA-s, transferred
bacteria. The inhibitory rates of vacA protein in
vacA-s, and vacA-s, transferred H pylori were
26% and 17% at 1 h, 47% and 40% at 6 h, 70% and
75% at 12 h, and 33% and 30% at 24 h, respec-
tively, which were markedly higher than those
in vacA-s,, vacA-s,;, vacA-s;, and vacA-s, trans-
ferred ones (P < 0.05). There was no inhibition of
vacA protein 48 h after electroporation. After the
PCR products were sequenced, we found them
99% homologous to the reported sequence.

CONCLUSION: It is feasible to suppress the ex-
pression of vacA in H pylori by targeting siRNA
using electroporation.
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B &k e dpd &, SERPCR = 4 Su Al B WERE SR pylori, ET37°C 100 mL/L O, W3 &4 %
RNAF#HH#Z K2

SR b F LA R T 4 89%. vacA-s,.

vacA-s,ZB £ 4461 h vacA mRNA & A 4746
Fik R KA, 1, 6, 12 h37H F 53 A 65%
F2T77%, 43%F250%, 17%H29%, 244248 hit
vacA mRNA KL L 4pH 2, HSvacA-s,.

vacA-s;« vacA-ss« vacA-s,ZHAEIL A B F £ F
(P<0.05), B #vacA-s;~ vacA-s;» vacA-ss.

vacA-s 2l 340G & BF 1A EmRNA KX LT
L. vacA-s,favacA-s,ZLfE 354K 1, 6, 12, 24 hit
vacA% @ F ik IpH] F 4 A 26%F17%, 47%
F240%, 70%F275%, 33%F230%, HvacA-s,

vacA-s;. vacA-ss. vacA-sZHAHNH B £ F
(P<0.05); 45448 ht] £ 474 2 5. PCR = 4 5%
o) - 55 A8 B ARAE T 5 PLAR, ) IR M 4 99%.

2538 ¥ siRNAT il ad b F 5Lk 55405
45 S+ KB H pylori vacAX B A .

FERIT: RNATHE ST RA; b BT

BRI, BXE, FRE, B8, 2t 8, SR O8
P, 8B@siRNAIDGIM IR EvacARIR. WREENHIRE
2006;14(5):470-475
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Hir CKIH pylorif)a R ¥4 2, W
Cag®Bui ", JREM@ureB)™Y, =il %
A(vac AT Hor e Al 1 40 i A AR
Fvac AL 1% EE M EUH K12 —. RNAT#
(RNA interference, RNAi)F A I WEERNA
(double stranded RNA) T 17 51 71 4 5%
Ja HE KU (posttranscriptional gene silencing,
PTGS) " RNAI L 2 AA(E T 2R A g™,
RNAfERE K D RERFFT i PR 45 T 9 R0 5k A
HERIEE X8 ) S Nl SN VA 15 S A
KAERNAIRH, LH pyloriffivac AFEE b HE £,
Flvac A& IA 1) E FrArEH pylori NCTC11637
BRI G, Wil TR X vac ASE A1)
siRNA F B, W40 [0 siRNAFNHIH pylori vacA

1 MRS

1.1 A4 [EErbriEH pylori NCTC11637(cagA’/
vacA") PRI e TR D,
Jir 25 il B R 9% 3R T K n B B B 4F 4 2
1fiL(50 mL/L), WA HI(E LW B FR I 1, ¥4 40
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50 mL/L CO,, 850 mL/L N, R4 I 40 W
%3 d. HAIBLE A AR (GES-1)I A b
SRS, GES-1895 100 mL/LE4:
135 D MEM = B 55 J# W, 37°C 50 mL/L
CO,H R F5. MAHsiRNAIEA B0, F
JIsiRNAFPFIHR R, i Filg i 32 ) Bt
HAk & A WH pylori NCTC11637 K )
vacAFEIN (AJ239564) 55T HF FsiRN AR %f
R4 siRNA. SXHHEFsiRNAFA N vacA-s,:
5'-GCUAGGCAUUAUUGGGUCATT-3', 5'-U
GACCCAAUAAUGCCUAGCTT-3"; vacA-s,:
5'-GCAAUGGAACAAGCUUGAATT-3"; 5-U
UCAAGCUUGUUCCAUUGCTT-3"; vacA-ss:
5-GCUUGAAGUGGAUAUGAAATT-3"; 5'-UU
UCAUAUCCACUUCAAGCTT-3"; vacA-s,: 5'-G
GAUAUGAAAGACGCUGUATT-3"; 5-UACAG
CGUCUUUCAUAUCCTT-3'; vacA-ss: 5'-GGGA
CUUAUAAACUUUCAGTT-3"; 5-CUGAAAGU
UUAUAAGUCCCTT-3". —*} 4 5siRNAJT 41
vacA-s, : 5'-AGUGGAUUUCAACGCUAAATT
-3', 5“-UUUAGCGUUGAAAUCCACUCT -3'
FrfvacA-s, fvacA-ssff5'-FAM& abric. N
HIBlast(www.ncbi.nlm.nih.gov/BLAST)ZEEST
s P A Bk e A, RS S0 R S siRNA ST
Fkrvac AFER AL, R K I 55 AMT A 5 BT )
J5. One step RT-PCR Kitly H Takara/\ 7, Total
RNA Isolation Kit(GIBCO). vacA—H1 4 = 5.4,
CHUNRPUE, WA ESanta Cruz/An]. ECL
S ROG R & H 38 F Amersham 24 7).
Electroporater 251078 4 Eppendorf/A . Milipore
N TR B OAT, NEERIRHNM: 10 mmol/L
Hepes, 30 mmol/L NaCl, 5 mmol/L MgCl,, pH
7.0, 10 mg/L DNARF, 2 g/ LI 1# .

1.2 ik

1.2.1 & F 3Lk LB AL 2 R L5064, 5L
I6:2H: vacA-s,, vacA-s,, vacA-s,, vacA-s,, vacA-ss,
R vacA-s,. KR 9R3 dIMH pyloriE vk
100 mL/LIEH VK H et &, 2SR, 4C
4000 r/ming.0r15 min, 7 FiE, 100 mL/LG
FROKH b EE,, WA R SY, UWROL BE (R R A
pylori[EE10°4N/L. siRNA 11 pugi#fit 75 pL
DEPC/KIFINAYS uLEWH, BT g ILMA
(4°CHIA), 2500 V, 5 msHLZFFLIEHEAL. ki
bS5 H pyloriE T-37°C 100 mL/L O,, 50 mL/L
CO,, 850 mL/L N, KA KT 7-40 W K5 7748 h.

H) A R 4£ RN A
T8 55 A Y
e AR IRLK
(PTGS), #5Z v
19-21 /43R BR K
ey TF TR
RNA(siRNA) 7| £
.



472

ISSN 1009-3079 CN 14-1260/R

WL B ZYE 200686283188  514%  555F

[ B30

A RARIERNAG
JRFL, i@ idd F 3L
EH A sfvacA Rk
B 4 siRNA 4516
NH pylori, Z 3L
SiRNA T 4 J¢
HpHlvacAL B &
ik,

5'-FAMZhric fvacA-s, fllvacA-s £ [A 7
AL, 2 mLIG B UK H Il R 5 2Ot Bl
B N ALEZ (X 4001i%5), RFLL10MN LS - Hiok 4t
WHWIH pylori 5 BAH pyloriU) ¥ 43 b3
HAL (%), FARCRE (%) = 9CH pylori/ 8 H
pyilori.

1.2.2 #IBRNAZRT-PCR FF 47> T #: 1k
Wi HAb)E1, 6, 12, 24, 48 hIH pylorikt
AHEHRNA, RT-PCRY #5155 -
W5S'-TTCAGACTTTATCAATAAG-3', Fif
5-TCCTGCAAAAGATTGTTTG-3', ¥
BtK259 bp. RT-PCR VA Z: 10X One Step
RNA Buffer 2.5 uL, MgCL(25 mmol/L) 5 uL,
dNTP Mixture(10 mmol/L)2.5 uL, Rnase
Inhibitor(40 MU/L)0.5 uL, AMV Rtase XL
(5 MU/L)0.5 pL, AMV-Optimized Taq(5 MU/L)
0.5 uL. FifRe s E519(10 pmol/L)0.5 uL,
PRSI (10 pmol/L)0.5 pL, B
RNA 2 uL, RNase Free dH,O 10.5 pL, Total
ARI25 pL/Sample. KN 4F: 50C 30 min;
94°C 2 min; (94°C 1 min; 52°C 1 min; 72°C
1 min)X30; 72°C 7 min. RT-PCRY =14
15 g/LIERERE vk IR AL e et . NS ik
M gyrBAE A (DN A Jig 4% g B AV #4755 (], #id 4l
Genbank & 2| [NH pyloriffgyrBIEH 75, &
[FE Ik o B, k519 BiF5s'-CGCTAAA
GAAAGTGGCACGAC-3", Filf: 5-TGCGCG
TTTCTTCATCCAT-3". ¥4 [+ Bt 267 bp, &
NS AR R b P2 S wLAELS g/LIK
ERHEERS (570.5 mg/LiAk Z58) Hik, RGN
X B gyrBHE K Svac AfJRT-P CRF=4) ) HL ik
et A6 e, FGlykobandcand. S#F 4 52
mRNAPHHIZ. §718259 bpKEKmX E
TSIk 5-TCAATATCAACAAGCTC-3',
5-CCGCATGCTTTAATGTC-3'. X1 L%
YR B A W (BBST)T-A v B il 7 Sk
B H I F B v B EpUCm-TA AR . S4L ok
AL 5 2E coli DHSafkIFP 14, §f28 MEyL R
JUkE. ZEFEBBST 2 vl Ml 5E 4 Ny T A% 1R
H1, ISR A% IR 7 8T LUK,

1.2.3 Western blot L% fLEEL )51, 6, 12, 24,48 h
HAH WL X 10NH pylord, 3 000 r/miniZ Ly
5 min, FF_ L35, I 1065 FU05E M40 #2430
RATVRRI3 IR, 15000 250320 min, Bl _FIEHEE
IR AEA01%, K B 120 g/L SDS-PAGEAT
WA 3G, R RN 4 M, 50 mL/L

1

AR SIRNATRALIRILEVH pylori ( x 400 ).

RNEWI I TTBSE M1 h, LL—HiFikvacAA 1
21000, WX HEvacAl1 : 5000, 4°CHEHE LA,
THUR AR I AP (HRP) bR 1R B BT
PR AL 11000, =WBFE3 h, ALY ROGIE
(ELO)R . frHIE AN E S, 1XTBST
FOR M, UK R A ctindE BRIk H
Glykobandcan4 S8 73 # Actin'g H b5 81 1 4541
IR LUARL, i e SLAm i 2.

1.2.4 GES-15H pylori# )5k 357 11 pghi s
vacA-s, A4 S vacA-s, L7 FLIZ AL 10°ANL H
pylorifa, 53 A FHEBIE RSO b BB BR 1R - 48 B
0.1 m L, GES-1LLAEEFL1 X 10* 40 i 5 43 591 42 o
F96FLA _E, BEVKE #:DME M i Bl 15 750N 14
TN FRBIER 10 pL, LR IE1 wk)F BN H
B S GES- & 722 k. Wi 2 M A5 I 4
N B SRR A5 K S H pylorifB g R ILEE 77 5 1)
GES-1¥3k, PBSPLEEL, 700 mL/LUK ZFERH &, fil
AP mE G, = AR

Kt FEAE S KK Hmean £ SDEE R,

2N REAR T L LR 35 22 93 BT (one-way
ANOVA), 2R A S 0 AL LR A i
/N g 3% 751 (the least significant difference, LSD)
M. ARl EHLZSPSS 10.0%K 4 Gl Ab
P<0.05 44007 b2y .

2 BR

2.1 BAs & W fLERAL S, 1R800 Wilss
(X400, EDWEKRIH pylori N L&k (1,52
e, UK H M R S Sk (OB IR AR Ak,
vacA-s fllvac A-s,H1 77 LA AL R 86%-95%, 1
1489%, vacA-s, FvacA-s, W 2H H 7 FLEAALRICE
LR TG vt 27 22 3)(P>0.05).

2.2 ¥Z FRT-PCRZ & vacAL|WMHH B4
VK MEBYL (0 5, 45 R Wony 19 v B/ 5 P
WM TEA—5, 4229 bp. VacA-s, fllva-

www. wjgnet.com



XN, 5. BEAIsiRNAKNSIE JRMT &vacA A 473
gyrB vacA-s, vach-s, vacAs, vacA-s, vacA-s; vacA-s; “E] CTGATCGCACCACGAGAGTGGATTTCAAC, mta##
. . N . " . RNAF#(RNA
PR IRIE MNP A LR, TR A TR |erference, RNA)
G, [R5 A 99%. HARZA AR

2 RT-PCREEMEZ LG VacA mRNARIAHIFIZRERAREIR.

vacA-s, vacA-s; vacA-s, vacA-s; vacA-s, vacA-s,

120 Ku
80 Ku

:
!
BERREE

3 Western blot M ERK.

B 4 GES-1#BHMEHTL.

cA-s 25 AISIRNAXTH pylori vacAFImRNAFHI R
[: vacA-s,, vacA-s;, vacA-ss, vacA-s, At 5 25 i
(] FimRNARIETCAAL; vacA-s,. vacA-s,417E
HAK1 h vacA mRNAZIE B 201 H14 f KA,
1, 6, 12 hiifil =535 K 65%F177%, 43%H150%,
17%F19%( L5 vacA-s,, vacA-s,, vacA-ss, vacA-s 41
ELA, P<0.05), #54k24, 48 h vacA mRNAF AN
RIS (K2).

2.3 PCREY AN A 4R GGGGAAT-
GCCGCTAGGCATTATTGGGTCAAAGGC-
GGGCAATGGAACAAGCTTGAAGTG-
GATATGAAAGACGCTGTAGGGACTTATA-
AACTTTCAGGCCTTATCAACTTTACTGGT-
GGGGATTTAGATGTCAATATGCAAAAAGC-
CACTTTGCGCTTGGGCCAATTCAATG-
GCAATTCTTTCACAAGCTATAAGGATAGTG

www. wjgnet.com

2.4 Western blot% R vacA-s,, vacA-s;, vacA-ss,
vacA-s G 5 IR fivac AR 1R 1A AR AL
vacA-s,, vacA-s,ZH7E#AL1, 6, 12, 24 h vacAE
[k AN 5 26%A117%, 47%H140%,
70%H175%, 33%M130%(5vacA-s,, vacA-s;,
vacA-s;, vacA-s 41 HLE, P<0.05), $4k48 hill TG
TGN (1&3).

2.5 GES-15vacA-s¢BEACH pylorii & ik 3%
I GES-175WFEAS, 2530 L7 7e il i a5, 4 g
R 46, A0 IR . SRBE, 40 i R
BRI A (K 4). TivacA-s, 4L NITE ] 2
IR A M AR 43 A vacA-s, HGES-14
T = A AR 38 s LSS 4l i ok 32, Go/M
WA G/GolH4 AL AW, TMGES-141
vacA-s¢H HAH pylorifBIEWHILRE 771 wk)ia S
W S (FH61.2%0 20 81]31.0%), G,/GlY
41 o S 3 4 0 (HH36.0%38 111 £164.7%), Gy/M 4]
R /D 1IN (H 2.8 %38 I £114.3%).

31t

&4y, H pylorifiV)BURBLEIR E2W] T, K
Pk, FEMA pylorir=F ) #2 . BEENE &I
R PIRFE M AN R, &=
B AUIG 288 AW S5 i) R A A T A 3
RNE S, 5 KA IR R F 4 B H )% [ Y 5
HEFERG. BAivacATERZ 855 R Fr e
B FE I 22 5 kS A R ) — Tl vac AfE HT I T
AR S B AT PR, — B S H AR gl & I,
GG SO L P A A B AR, IR 2Rl 2R ) Dhfe. o)
A i ATPR B 75 32 RO, RN 7= AR TR
PEIREE, TP K — Ley2 R 55 5 o, 9
A, TERTEM S R, AReiizdE e, M
I i 2455 38 592 37 AR ST K 43 A5 2 T e i
AR BB 15 | S 5 03 Il 5 G0 300 T P A 11 5
SRS, IR AR, g iR A2t A e,
BATRILGES-15vacA-s A AEHALH pyloritBig
WAL R IR G S M i 28D, G/Go A4 i 2
FHN, GyMIRZH IR >R, vac AT 4H
Ji K4 FEAL it L RE A IR b B 4 T ) T 4 i
BLE, T b R A T R SO0 A R A ) R S
RN, Pai er al" VR BLAALIvacAfE
A T A R A LB 2 s A A1 R
IDEERIR G G ET AN TR Rk i cg7 35 1Al

#RNA (double
stranded RNA)
#F 9 A
8 H ke A
B 7L 2K (posttran-
scriptional gene
silencing, PTGS),
fe % B 19-21/4 4
FER K g
FFH#RNA(small
interfering RNA,
siRNA) 73| &y,
RNAIILE T 2 A
BT 3L HK
A
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