R EARMLRL®
wcjd@wijgnet.com

9

2007 10 8 ;15(28):2990-2994
ISSN 1009-3079 CN 14-1260/R

BASIC RESEARCH

MESKMCEXERFEKMIGS RNAZELFEHIHEHIHBVEH

Rk

(hepatitis B virus,
HBV)

HBV

RNase P
M1 RNA
M1GS
RNA

266003

266033
" 266003
, 2006
, 266003, . 16

. maotaoqy@163.com
: 0532-82911525

: 2007-05-27 : 2007-09-28

Inhibition of HBV replication by
M1GS RNA ribozymes targeting
the S and C regions of the HBV
genome

Tao Mao, Fan Yin, Zi-Bin Tian, Hai-Ni Li,
Xin-Juan Kong, Xi-Shuang Liu, Hai-Yan Zhang

Tao Mao, Xi-Shuang Liu, Hai-Yan Zhang, Department of
Endoscopic Diagnosis and Therapy, the Affiliated Hospital
of Qingdao University Medical School, Qingdao 266003,
Shandong Province, China

Fan Yin, Department of Toxicology, Qingdao Municipal
Centers for Disease Control and Prevention, Qingdao
266033, Shandong Province, China

Zi-Bin Tian, Hai-Ni Li, Xin-Juan Kong, Department of
Gastroenterology, the Affiliated Hospital of Qingdao Uni-
versity Medical College, Qingdao 266003, Shandong Prov-
ince, China

Correspondence to: Tao Mao, Department of Endoscopic
Diagnosis and Therapy, the Affiliated Hospital of Qingdao
University Medical College, 16 Jiangsu Road, Qingdao
266003, Shandong Province, China. maotaoqy@163.com
Received: 2007-05-27 Revised: 2007-09-28

Abstract

AIM: To construct two M1GS RNA ribozymes
targeting the S region and C region of the HBV
genome, and evaluate their inhibitory effect on
HBYV gene expression.

METHODS: A 294-nt in the S region and a
2333-nt in the C region of HBV genome were
selected as sites of cleavage. DNA templates for
site-specific M1GS RNA ribozymes targeting the
HBV genome were constructed by polymerase
chain reaction (PCR) using plasmid pTK117 as

template. Then, the DNA templates were cloned
into the eukaryotic expression vector pEGFP-C1.
The recombinant vectors pEGFP-GSS and pEG-
FP-GSC were co-transfected into HepG2.2.15
cells. HBsAg and HBeAg proteins were detected
by enzyme linked immunosorbent assay (ELISA)
and their mRNA levels were analyzed by RT-
PCR.

RESULTS: The two ribozymes effectively in-
hibited the secretion of HBsAg and HBeAg in
HepG2.2.15 cells, by 33.2% and 39.1%, respec-
tively. RT-PCR results showed that HBV S and C
mRNAs were markedly decreased by 29.7% and
32.5%, respectively. Expression of M1GS RNA
ribozyme had no effect on the proliferation of
HepG2.2.15 cells.

CONCLUSION: These results demonstrate that
vectors with site-specific M1GS RNA ribozymes
targeting the S and C regions of HBV can inhibit
HBYV replication specificity in vitro.
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LI 4 9 75 (hepatitis B virus, HBV)& 4 —
AN S R 16 PR ) it B A kR
— A NI IR VAR, IR, A
4§ P(RNase P) &% HAE AL W HEM T RNAK ik
IM1GS RNA, PRI 5 PR R0 2 35 1 52 B AT]
(732 i 793 23 0 R0 TR Y g TR
BT B RATTT RN AT S, e — R )
(BERA YT kY Jr e 7R B, #EHBY
CIX EEH 3 AR 57 P 5 IIMIGS RNAKZ I, fEH
WA HepG2.2. 1541 it " HBe A g 3K ik, {HX]
HBsAgFRIEEA M, ik, A1 58 T
HHHBV CXFISXILHRFIMIGS RN AL E
R IE AR, e YeHep G2.2. 1541 fd, WF5¢H: %t
HB VL K IE [ 50,

1 #EREA

1.1 E.coli IM109J [ Promega /s &; 54
T7 RNARABHE B 5M1 RNADNAJTS
F1BkipTK 117 HHFengyong LinZi% B4, BA% R
X3 AApEGFP-C 1% H Clontech 2> 7] ; HepG2.2.15
S0 M 1 L AR K 2R B A B e B i ST T, DNA
marker, FREIVER VIEEECOR 1 fiSal 1, T4 DNA
Ligasell) H EAY) TFECKIE)H PR A 7]; Tag DNA
BAW . ANTP. MgCl,. 10X Buffer®:PCR 2 [
WA B iR T 2B TR R R B
A, PCRGIWIE ATDN ANy Fifg 2k 1T
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Y TR RS B A F] 58 % QIAquick PCR
Purification Kitl4 4 Qiagen/A #]; MEME; 775E A
Gibco2s 7=t B AR MU UM VY255 A4 24
] fib; Lipofectamine TM200 4 Invitrogen/A
77, G418 Amresco A |77 ih; RTIAFIEIE H
PromegaA Al; 25N E# JURL /DRI, 2X
Taq PCR MasterMix }j b 5T AR 23 7] 7 fh; ELISA
RAEIE [ g SRR A .

1.2 FRAPEMT RNAY)FIAL m e 5 S ), 4n
DIEIRT £ 3 RS 31 43 Sl Ay 1 M 4 0 85 g ] 3R
P DI R A AR S HB VI R ) 45
5 Ife, WEFEHBY ayw il RUSIX HL[X1294 ntFIC
X HEK2333 nth#EA7 A, Ffif I NCBI GenBank
Blastfiffi i 1% /7 51 5 N (1) 5 57 510 3% A TR P
PLp TK 11750k R A5, ARHEM1 RNAFEHEY)
RVRFAE B v Re e e S 1 9, 38 710 o H R Bk ]
EPM1GS RNADNAIAR. L m) SR B K 13 %
514 5'-gegtcgacGTGGTGTGTGTCTTGGCC
AAAATATGACCATG-3'"; 1] CIX K& 135 5]
WA 5'-gegtegacGTGGTGGAAACTACTGTTG
TTATATGACCATG-3'; JL[RI 555 514 K2 5'-ge
gaattc TAATACGACTCACTATAG-3'. J:rh3'i 5]
Wi In T BRI N VIEESal 1T MBI s (NS
JEH) 5 A5 K6 35 [F ACCAC T3 1 AH 5
(B (RMA FE 51D AN S HBY _E 47 B 55355 — )
AN SR F AR RIZEE 5, 551 in T
FEITE N VIR ECOR T BEVINL (NG P A1), LA
FRp TK I 7 A TPC RN, J W 454424
94°C 10 min, 94°C 40's, 55°C 40's, 72°C 1 min, 3t
SIS, B JE72° CHEM10 min. 197 H) T
TR ZEE0.5 mg/L)I10 g/LE b se i i Hi ik
R, SAMERCT WL Ik S R, H M4
%58 5 FHQIAquick PCRA[AKIR 4% M i i 4
HEAT2lifk. LRI PEAZ R M VIS al 1T FlEcoR 1
MAEFYIMIGS RNA A (DN AR FLAZ ik
HAApEGFP-C1, 37°C/K#+5 h, QlAquick PCR4(
A S Al A R, 73 30 B A RV R um 6 H
FE R B AZ R IE B ARpEGFP-C1. 4 ik H &
A R 2 AL I p EGFP-C 1A AR 44 & 11 BE /R L
VR4, T4 DNA Ligase 16°C ik B EA7 34452 [ .
X TSSHPIE, B8 = Ak 2 B e 1)
K E.coli IM109EKZ 40, 125 RIBEERK
f£35 mg/L)LB i [457718-24 hfim, BHLPEHEK
A ST ) AN B I A T RIB G = LB
PR FRIE, W 2 N 75 38 TORL /N 32 ) G 3R I
JEORE, A5 B R ) S DX RIC DX 1) 2 4 J5ORE 4 5l
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- HBV
HBsAg HBeAg
}\{NA paxicl Asyo valueln = 12) vy —— o~ o
) 0.957+ 0.127 16.15+ 0.59 - 7.37+ 0.63 -
M1 RNA PEGFP-C1 0.933+ 0.093 15.03+ 0.78° 7.0 7.45+ 0.57 =
HBV 0.919+ 0.112 11.49+ 0.47" 33.2 5.31+ 0.69" 39.1
. HBV
i/“ GSCRN A %P<0.05, °P<0.01 vs
I,{ep G2215 & PEGFP-GSSFIpEGFP-GSC. Sa | FlEcoR  JiI A1 MIA dhAT Be E, 441X 10°40 M5t 54 b
HBV [ XU B 40 FbipEGFP-GSC MIpEGFP-GSS L EHH T4/ #7.
S A Ok, 37 CoKIEA, X H &)™~ 1.24 HBV S mRNA  C mRNA ik
P10 pLT10 g/LEgERE AL b vk, 7EBERE 44548 hI AR 40 i, TRIzo sl 5 U 4L i)
B RGP B VK S R, B E A R B e HepG2.2. 15400 (B RN A, LLOligo(dT)fE A
T TR AR A B AT WE, WET 514, fEAMVISE SRR AT 42 il B ANDNA,
HAEHMIGS RNAFIDNABHRET IS4, W ARG TPCRY I SX FMCX ALK, SIX 54)P1:
J7 & B 5 M1 RNATKDNARER P51 L. 5-GCGGGGTTTTTCTTGTTGA-3', P2: 5-GGG
1.2.1 HepG2.2. 1540 fif/f  ACTCAAGATGTTGTACAG-3', #4585 bp;
37°C. 50 mL/L CO,M4&AM: 7. 77387 CX5IHP1: 5-GGCTTTGGGGCATGGAC-3/,
G418(380 mg/L). 10 mL/LIE4-MiEIFINE &  P2: 5-~ATACTAACATTGAGGTTCC-3', =¥k
T ZMBERE 250 KU/LIIMEME; F23. #5947 566 bp. [N 451F: 94°C 5 min; 94°C 45's, 53°C 45
24 h, ¥HepG2.2. 1540 fufh AN 24 LK, £:4L2X10° s, 72°C 1 min, FL35MEHR, J572°CIEMI10 min;
41, HLipofectamine 200015 AR il LA AYEPEB-actinfE N WS, 51#JP1: 5'-CCCAG
F K pEGFP-GSSHIpEGFP-GSCLAL & 1fJLL#I4E  ATCATGTTTGAGACC-3'; P2: 5'-TAGCTCTTCT
e NHepG2.2. 1540 M, H I HIPEXT (I EE R CCAGGGAGGA-3', PCRX N 451F: 94°C 5 min;
pEGFP-C1) &2 (X (A4l fIg FAA). #5948 h - 94°C 1 min, 55°C 1 min, 72°C 2 min, 3£30MEFF,
Je FHBVE 56 WA B Mk (090, Hl, #H% JR72°CAEM10 min, PCRI=HJ7E20 o/LE bt
F48 hJi A I M R 355 R I08E— DA e ERETHIK. SRk RS, BT PCR™Y)
1.2.2 MTT FHIBEEE AR A0 B AL 0 B 4545 B-actind 4L J 11Quantity One 1-D analysis
BN MR, AN S R R A1 X 10°  softwarell 5.
cells/L, FEFLINANHLE(2 X 1041 §2)200 pL S K d Flmean + SDR 7R, K
AT 96 LMk, 48 hfEBEfLINS g/L MTT#WH  FISPSS10.01E47 )5 22501, P<0.05 0 2% AT 4t
20 uL, gkZER5 974 hfm, BEALINAL00 uLrtral 22 X
DMSOJR I, P %R 5, 570 nmAb LL e iz, 3%
TR IR A R s 2 BR
" Ho= A B AL G A BRLIR s X 2.1 FE AR pEGFP-GSSHI
HBV C  100%. pPEGFP-GSC%:Sal 1 FilEcoR 1 V] J54710 g/L
M1GS RNA 12.3 HBsAg HBeAg Sy Ty MR U IR FL UK T 43 22 E]470 bp 4700
FR BE P 40 K% 5 1 o B AT M o B, 415 X bp I Gty (1), Iy &5 SRAIE S, 410k
HePG2 205y oaq fiu4se b T 1 2L 41 MU B e D 4k 4k 95, 48 pEGFP-GSSRIPEGFP-GSCTTMIGS RNAK I
HBV hJE WO AN 1359, ELISAWRFI G40 fuss  DNAJF BEf AERGJCIR.
Yed8 WS LIRS IR LI HBsAgRIHBeAg, A 2.2 HepG2.2.15 {E
THTEA 450 FUZHL S5 RILIAE M FLA (/I I S 0se PSR 5 HepG2.2. 1541 IES, 5
LA PN E R, Tl PR 0 PRI A, T n] WM& 200, MTTSER:
HBV

il = Oh EFLP/NAE - SERALP/NAE)/ (O TR ALP/N
{E-2.1) X 100%, [FJIf UL 40 J v 4, K45

SRR, S AL AL, 3L JepEGFP-GSSA
pEGFP-GSCJi5 i HepG2.2.1 540 i iy 39 5 % 1tk IR
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2000 bp

1500 bp
750 bp

500 by 470 bp

250 bp

100 bp

B 1 Sof/ | FFcoR | MBBLDELEBIRIPEGFP-GSSFIPEGFP-
GSC. M: DNA Marker DL2000; 1: pEGFP-C1; 2: pEGFP-
GSS; 3: pEGFP-GSC.

TRFEERERD.
2.3 MIGS RNA HBsAg HBeAg
Y % Yea8 ), ELISAVEAG I B 77

HHBsAgfHBeAg® i, 45 XMW HepG2.2.15
4 HBsAgHHBeA gty 221k 23 w40k T
33.2%F139.1%(%1).
2.4 MIGS RNA HBV mRNA

HBV S mRNA. C mRNA K N ZHB-actin
mRNAJRT-PCRY #4735l 41585 bp. 566
bp#i361 bp. RT-PCRZ R BIR, LA HBV
S mRNAMIC mRNAFRIELBFAK, 5 alifii
JEARHL LA 53 s> T 29.7%H132.5%, i i 4
pEGFP-C1/{J41ftHBV S mRNAFIC mRNA 5 #.
afi g TR 2AH LG B I 22 S (1512).

3L

Bt AR i BEE AT R, AT 5 1R A TR
BHERNE 5y 1K, BERR YT OOk Moy
TV R E LN AURZ —. M1 RNA#
B S E.colit% Bt R HiP(RNase P)FIRNAVY H
B, FEAR N PATRZIR A DI S 1, DIEIRNART {4
(pre-tRNA)FI— 26/ NRNASS 11/ 55 5 541,
RNase Pt 7 75 M2 B % 0 1 2 A 18,
FEE.colih, HRNABFR M1 RNA, K/ K375
bp, HAFKHCSHE A, WIRCSH B, M1
RNA AR A & ik — M & e 8 1
(M) S AR 2 T 2R M. RNase P}
JEAI RN 5 )2 I8 P (R S bR B R SR A% AN
), L5 R AR IR 2 1] (0 AH A FH AR 55 i
W5 TR, T AS S 5 AR R (1) 7 1 sl A
1%, REHEMIT RN AU 45 F e aLFE: XU
BERNAX I (G Fpre-tRN A & B HE ok T=X);
5'3ii /i 7 1 P 4- 164 B X Bk AT 42 2 — A58
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2000 bp
1500 b

585 bp 250 bB

566 bp 500 bp

361 bp 250 bp

100 bp

2 MIGS RNAZESITHBY mRNARIAHIEIN. 1-3:
HBV C DNA,; 4-6: HBV S DNA; 1, 6: ;2,5
pEGFP-C1 ; 3-4: ; M: DNA marker DL2000.

HRSE; 3 A FC R I-CC AR A AR 754 1
HERIIRNAJFA, J5U ) BT F M1 RNAT
FRIED. Liu er al' ey S AR 43 1 AN
5|5 74 (external guide sequence, EGS)iEHE
FIM1 RNA b, TEHA P HIRE Sk e A P 1)
MIGS RNA, WF57IES2, M1GS RNAK A4 P
FARSMES RS S ME DV RIFERN AN, O 28 &
T T AEPRAE AR 3 D) ) ol 2 5 25V VRT 4
0% #(HCM V) mRNA M 1GS RNAKZ [,
R II0S BE R 38 T A R KL N Rk KA B R
W%, (ERRVAIT 71, Cobaleda ef a/” LAIM1 RNA
S FEA, VU AR S A A 115 R A R 1 I
o K8 W TG G G A BT 7 A ) g o e e i S
[AIBCR-ABLI{ %1k,

FATHHT IR UL ], LR HBV CIX LA )
MI1GS RNA#REE T HepG2.2. 1541 il i, w45
FPEMHHBY CIX &L, 40 s -
THTTHBV CIXHE AR IE =Y HBe A g F0H] %
1531.6%; RT-PCREE S W, 1A% o] LA R4
HHBV C mRNARZRIA, (HXTHBsAgtFRIA K&
AR G v 2. AT RERHB VL K 41
N ZY3.2 Kb AUEEFVIRDNA, 7E#% A LA3E
#r A5 HIRDNA(ccc DNA) AR, fE15 J:RNA
RO IERT, H3m3.5 kb, 2.4/2.1 kb
0.7 kb 3FIAFKEEFImRNA, £l P 535 i
EiHBcAg/HBe AgFIDNAZL i, HBsAg/%
HBxAg? ", #E[iHBV CIX JEKFIM1GS RNAK
fiftg m] A0S S PN FRI3.5 kb AT FE R ZHmRNA,
B9/ T HBeAgt k. {E 0 A mRNAJTCH)
BN, SO SEIHBs A g4 k. R TRAT 1%
T 24N IR CIX IS X FE K IM1GS RNA
KW, B Ae) g I R IA B L Ye Hep G2.2. 1541
J, APF SR 1) AN [ a5 ) A il [ 40 ) 25 A
HepG2.2. 1541 i & A HBYV ayw AL 21 1)
A MR, RefS RIS & FIHBV =Y Be 7
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HB VISR, S — e A BUAR ) 40 IO G5 A0,
WFFT 45 W], S mRNAFIC mRNA LS55
/> 129.7%A132.5%, HBsAgHHBeA gt £
W73 BB AN T 33.2%H139.1%.  HAE A% i
TERIPOR SRR B3, B XS RINAY
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