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(FE TR A2 A B2 22 B 0T BB MR R T 9 3, RiHE 300071)

WE iR DA (WHORIE, 4 IEALH 20 2 N IR M R EE(HBV), i 3.5 2 181 HBV B

FKEIA 1.3 22w ERERE R 3000 2 5 CJH 3, HH A 20%~40%1) B34 &l
e s ARG IS M S MR Z5 ). N RNA T-3E(RNA interference,

AL MU SR, A AT B R3] —

LR SO S R R AR TR A

RNADFAE LR, AATEC TR THUwm s 2 R 5 50T 5. WU REW], RNAT A A R 6 L 2 =2

i, AREE R H P EER AR RNA T4 BT R I8 AN )

KK RNAL HUR 5 2590 N T AR T ) 2 A PR R 2ok

A RHE—PITT, RNAL KR “ RS AELGE I A N F FROHE i 2—

XKHER RNA T, ORATS, ORI
FRAES Q522

Hl, AERKAA 3.5 0N EH SRR i
(HBV) 5 & 18 P98, 1 e (1) 3/4 43 A 5 i
X, FREIA 1.3 12000 450 Al 3 000 £
TR, P4 20%~40%1) S5 H T 24
18 Pk 98 R 1 552 R AE R R T kg T A R I s
HBV JE R 41— NS 58 4 0UEE (1) FR R DNA 47,
FEARFE Ny, P KRR RE) 2T 3 200 MXIFIR,
WHEE S X, CIX. PIXAI X [X 4 M H FES T
B TEAE, Atk i 0.9, 2.1, 2.4 F13.5kb
) 4 Fl' mRNA, FEEIEA %R 1 (surface) 5 1 R
10 / #%00(PreCore/Core) £ [ 1+ % 2 B (polymerase)
M X EE. X 4 F mRNA M HESI L& LT
—> poly A {7 s X, Firft 3.5 kb (¥ s% =W)ik fig
Y52 HBV [P T 3E  41 RNA 8 ik Jsg 85 5 7= 24 1 4%
ASHBV JER4], B cceDNAM. BAR, mERe4si)
PR E m 2 4, Ll lamivudine. adefovir Jy
REFIZRBAY AT ER -a(interferon-o) th LK
B B G 299, {0 HBV (12 5k A% 7
HEA L, BB 25997 154U HBeAg FHE
BFEAR HAKWIIRA lamivadine 237 25555 151 24
P, AR 2 G XA R R e, R
AR, NATIRE BRI 22 A R iR R va 7
WA SRR . HEr, AMCH RNA THEAR
N T CHFBUREERTT, E40 IR F 3Py

AP BT T BRAR AR, S KRS Ik H
AR RNA T4 A B0 40 i LA & sh 4 1 3 (1)
Z P95 B mRNA F 5% Bt J5 B 2 A AR 7K1
BE W95 AR N, RNAi C4 % 4 HBV Hii
BEIF O AR FE A, e S AR Gy I AT T L
AR AR AR AL 2 5O AR BT HBV 2591 5% (1)
J5 .

1 RNA FHBIS FHLE

RNA Tt B A% A4 40 i v 38 3t A7 1 (1) — A
JP 5 e R R C BRI, RNA T8 32 27
SEILIEAE . /DT 3 RNA (small interfering RNA,
siRNA)I& 12 M43 RNA(micro RNA, miRNA)i&{%.
SIRNA 2K [ 42 A\l M 1955 B 5 J36 1 B 7= A=
FIXUE RNA (double stranded RNA, dsRNA)LL M A
T JBURE K 3K (1) k6 K R RNA (short hairpin RNA,
shRNA), 1 miRNA W 3= 225 T 5L A% 40 id mRNA
JSCAG R Bl BY ) 4 A G i DX ek DA R — 26 T g
fh RNA 1) ] Fe 41 (0 B sk ) B 24 siRNA A
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miRNA K HT 7 1 LR B iy, =% 53 ol A
Dicer 1 Drosha W FioXUE#% 1 P U1 194 H T %
PR 21~23 bp [8UEE siRNA FIl miRNA,
Bt 5 B RNA 75 5 1 U0 BR & & 48 (RNA induced
silencing complex, RISC)fflRliE, Hrh—4& ks
AU mRNA 4545, BE R mRNA FEfiF e
1 mRNA J1EHBEED, Al 5E R R IEDTER.

2 RNAi fTETERIT SRR E

HBV [ G LUK BUE R 5 AR RS0 %
DIFHOG, 4 HBV RANK)G, BT HUE g1
T RV REAC T LiLIE Bk HBV i s ik, HBV
(F) /7 2 D 41 RNA J8 i e 8% % 7= 4R RS e 10
cccDNA, AWIRE B R E PR, 5 A9 2 5T R
JFF 41 1 52 280 G 95 22 98 1 Bk 7 AR R M 11 2 i
i, WSS ORI R kA, AR R, 1E
B PGB RN, HBV JE R RIS 35 AT
FERGIH, 7678 0 RNA BABEEH T ARt
PR PR, A4S £ B DLAR BRE. H
W, ARG WIZ IR ISAUY) 254) lamivudine A1 adefovir
S5 HRAE 8 0 BRI AR R EE i 5, (H il T
cccDNA [FIAF7EFIG 8 3L R (1) 38 G, Al LRk RL
T BR EE P, R O S R B T AR A AE L f
RNAi 5% S ui 5 25 YA L 2 A B 2 A 35,
H1 T RNAIQ B84 %F mRNA B&1EM, Hiaei Ay
O BEDUIR AR B, R S )% R GEXT AT IR
Batsi, M BR i 43 B E 2R B 45 5 5 1 A8 vk &
JF AR A T e

RNAI & B A% A0 i 5 3 A7 75 (1) — Tl o 5 P
RYCERAL, BRIt R, e S R v
B T A0 PR IR AR K R B R G B, AN
BE O (AL HE N T4 ) siRNA DL BEF= 26
shRNA 8 AR BEANZE G, 32580 siRNA 114
PEAEDTEBRN, X IR TR RNAL BSR4
FERREC . R, DL HBV JE R4 b g 51 X B
REFEBBET K 21 bp 2245 ) RNAT F B L REWS
Ohy SO TR PR BR S AR A B8 PRy S, AT 10 o 5
IRk, g AEEIER.

18 48 10 BUIw B 2 WD AE 6 97 & I I AR 4 2 A
HBV A 3% 50 i — B — g ol P Bl s B A g L a5
B DL P N I R R R RS (1Rl 6 71 1 1]
RNAi 1] LUK 22 AN JEDR 1 b B0 it W] I b AT 2 DR R
SEEGUE B, X XGRS AR I S
BEILE, M HLIE R OR BRI 35 B T R AR &

M AP TERIPLES, JFH, il HBV JEK4]
G, 4 AN TFRO AR M AT, R
EUF, RS AR RNAT ISP SR S 8 v
FERVUBR AR .

3 RNAi £t HBV AR F B A

3.1 WREDR SRR

Hur, AMi1C£32 4] RNAI X HBV J K 4]
(VF 2 A0 AT T PO s LI B 9T, SR 2
KBTI 4 ASTFBU BAE. SEI0 R R K S0] 4y
VIR, RIS AT BRI 5T 5 4R 9 S A 2R S
5, WU AT TR R Y AR e Y T
HBV FE K 41 (1) )1 40 W 5 BT 24T 1) RNA T8 5,
M0 5 W2 DA SRS/ Ay, i i 3 >4 i a4
ARG SAN T A siRNA BUE AEWS 77 /F sShRNA
(1) JORLAEC A4,  TT ST B R 8K
3.2 RNA F#i#i HBV BYSEAL S AR

McCaffrey 250K 1, £ 1)%F%} HBV J& K40
(IR ] X 3 BE v AR Y ) ShRNA,  FERLEAT U6 3
Bl FTORLATE A AR X % shRNA 3 N El1E 40
MR . EARSM R R, AT S h
HBV LK) pTHBV2 ki &4 U6 A 5111
shRNA ik JURL DL K B8 7 A N 2K ol - B E 1 I
(1) pThAAT J5fir St 2 4% 21 NS JFF9 40 i | HuH7
4. fEfRN SR LG, KA 3 MR
LRI VR o e R bR S N B R .
K & B, 5 N shRNA XF HBsAg K 23 s Al
HBV mRNA 42 54 A R R B E A, 3L
i, X S K P X W E S P AR B
shRNA g W AT 8, EAEARIN R N 5256 1 5E 6% Ky
HBsAg 118 555 5 BFAK 94% 1 85%, JuHJEfEA
WEIAE R, 3X Bt shRNA fff HBV mRNA {7
)L BEAR S T VA K

Giladi (] 1, & DN AT siRNA X S
DX HEAT P AR S SR R B, & R X S Xk
BB 1) 9~27 MZ TR B H L P 51 80 i
FH, EARSMIE N SES T, SRR B S R B BT
J5 Rt I i F b A0 ) 25 L DM K % 5% . Shlomai
FI Shaul™(&] 1, & D)FTHEAT IS M1 75 55 56
R, RNA THEAEENPHBV /EH. A
BHERNT C XA X X B TE ) shRNA S I Jiokz 5 A\ 4
HBV J&JL (P41 i, 38 1A I 58 I BT . mRNA
FIDNA ACFRIL, 5 X X BT H P 5140 6]
995 145 52 IR 0% T . Konishi 25049 1, % DAFxT
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HBV 4 Ff mRNA FEA 11 poly A A7 £ X« AIAZ L X
1S X BEAT SR A B, BN A AT B
siRNA 5 A f& & ¥ 4« HBV it B 10 4 i &R

HepG2.2.15 1, &AM AL, ¥ polyA {7 s X

(1) siRNA HA 5ok W& M PTm s/ H .

Table 1 Effective fragments of RNAi targeting HBY mRNA
#1 BHYARNA FHFEBEREFS

li=a AR AR LiLERe7S|
McCaffrey 450 5" GAACAAATGGCACTAGTAAAC 3’ Joukz S,P
Giladi 2502 5" CATCACATCAGGATTCCTA 3’ Tk S, P
Shlomai %5 5 GGTCTTACATAAGAGGACT 3’ JTURL X
Zhang %5019
Konishi 2014 5" ACCCTTATAAAGAATTTGG 3’ JTRL Poly A
Uprichard £l 5 CCTCTATGTTTCCCTCTTGT 3’ i S,P
5" GTCTGTACAACATCTTGAGTCC 3’
Moore Z017 5 GGTATGTTGCCCGTTTGTC 3’ JIRAH I £ S, P

33 LURESAEMKE RNA THER HBV /Y
v A

Uprichard Z509(J& 1, % 1)7F RNA Tt
HBV W58 il 18 TR PE TAE . AdAT T4 0
HBV JERZHH P X . S XF X X B2 11 HY A Y (1)
DNA 741, I DU 58 0 8% % DNA JP 413
HBV #IE/N LA, Gl sk R IA H AT 5 siRNA,
MRS BP0 22 A4E . it %) HBsAg. HBeAg-

HBcAg. I35 #5 2 M5 75 . HBV DNA UL & HBV
mRNA HEAT € mACEE &0 0 R, 7635 1
20 RN, RNAIQ 555D/ B AR HBV DNA Fl
RNA & NPT 90% LA F, Jf H Al HBsAg #l
HBcAg ¥ & oo FEFEAIC T3 100 % . Uprichard %5
(B 1, 3R DA B EE1E A siRNA 15 AN 3o
XTILARAT BRI RNAT 5 AR — ik 5e s, f
RNA FHCHE A BRI f#EdE 724

[17] [1e][11][16] (14 2
[13] l l
L L —
P uunn 24kb
=== 2 1kb
P ==== 0.9kb
| P [x | P[x |
[ [ sk
mex [ [ CK

Fig. 1 Effective fragments of RNAi targeting HBV mRNA
1 RNA FHBHFERE HBV £EE LR S H
55 P T RIS B2 ST

3.4 LURHEXHE I HIK RNA THER HBV
HHIL A

Moore 2 (K 1, X 1)F H B AH G K 5
(adeno-associated virus, AAV)ENZAL, KL S

X [f] siRNA J B3 N £ 293T.HBs 1 HepG2.2.15
g0 M b, 45 5% B HBsAg UL A HBV R 2t R 41
RNA 7& RNAi /EH FREIET 71%~98%. [F] I
KRB, T RAH O B A AE 3R PR 2 b w] S E
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4, i3 RNA THMAR KL S AN HZ AL FEH
HT AAV A A BARESORE, A5 51ERE E
(1) e e SO, o 55 1 B 5 2 A B S (Food and
Drug, FDA)AER) A F T~ 1l R (1) d5c 22 4 1R 75 48
e, Bk BRSNS T B A AR R .
M, XS0 A 4 J5 IRAH OG0 B 80k R SE 7 RNAI
Pt HBV 70 T N H 1 W] AT PR A T A A
RER.
3.5 RNA FT#5 lamivudine 7£ 31 HBV H Z7E
[ 3 bz

Chen 2582 3L, ¥ RNAIQ 5 lamivudine 45 &5 W
M BT HBV 2% 5 — 35 soph N AR LG 43 ) e i 7
35A1 6 4%, XUt RNAi 5 lamivudine 7£#1 HBV
A — e PR N, Lamivudine 15 4 —F A% 1R
Ky, H 258008 T HBV K& R 41 13 2R 2
#, MXT RNAQ, JCie HBV ) DNA & %515,
EARRE E A HBV & 0.
3.6 RNA T HBV BiR/5 AT S0

BTG =N RNA T AN 2 X 5
B HLEEAT 7O 1), LA pSilencer3.0-
X TR A B A R X LR ) ShRNA 5 N B REFR
TE IR X OHE M 41 M R H7402-X 1, 55k
W, B X & EREACER RS, 40 survivin
(K 2k A HIR B> . X SEE 45 R R0, #E )
X FEDA ) RNAT ML BEAIH] X 8 2L, [m]
A T BEFAK HBV HIEUEAE .

4 RNAi f73ATEH HBV B F h FEHY

o] §R

RNAi /74 iR B —E s B, i
T K mRNA 5 &7 A m g shify, i1 RNAI
HBARAR S 2 g4, Bk, A HBV 5
PRI 2 AN I T A7 (1) X BB RE R A BRARL KT RNA #EE
A, S8 TR S RNAL T BOR AR TS 801,
7 B2 mRINA (5 2045 04 (1 PN LA B K e 1) S 56
T A B A3 30 A0 RNAL F By, bk, A7sssn e
I HEAMREHELEGNEEY, N T
SIRNA XL R 2R 50, Xt hn 7 RNAi 4
P B\ PR ME

RNAi [ “Hi#” (off-target) % 1 42 5 |k g &
AL ARIEFRH, f T DNA 1R AR 43
HBV X} RNAi 74 T Hifk, XEERABKZ KA
RNAi 8 J5 1) ) 3B 1) s S8 AR sl 2R 5848, i T
SiRNA A 5 (R 0, Il 43 e vdoont i 3

DR S il 2Bk . kah, AATTHEWFIL HIV I ik
RIL, AT RNAI 27514 548 B 8 5 200 75
XFRNAL = AEHTME, IR R AT e T 5848 s 7
FEPRI mRNA ({27 (A 45 #), 5% T RISC HAEF41 )
SEAPTE. HETR oA TSR <R, 8
UF PRI R 102 22 A JRE DR DX B DAy ) 371 [ 3
17T RNA T8, MM FEARSEAR . HE, it
KA 2, IX 48 RNAI 7 BAT A vl gk LA 1)
Ui Eife ).

miRNA % ¥EE RN T siRNA S 285000 A1 kE
SEPEN T REE S, MicroRNA (miRNA) HA7 2 481,
FE YA A SRR, HHA S mRNA
AN 5E AR R PR, miRNA 7] 5 2 AN 25 45
B R IR DB, TR ARE R AL H
RS, PR AE SRR 7 AR 2D 4 3 122,
WUl sIRNA I 72 A= R B 1 25 3 BICIR g S 11 56 [
DUER. SEIOHRIE, WM RNAI F Bi(< 11 bp) R
LR P 51 56 A VU A 25 5 1k AR e 1 2 DR T BR 2,
{E 40 5 RNAI F B K (=30 bp) )£ 48 40 i = 7=
SR TR E R NP, fEIX i FE T RNA 6 7
ThE, KIER RNA 75 TR AER e e A, E 5
SEAM M T K, fENH RNAL AT S
R REIAIT R R E N LR R, AR IR X RNAI
20 BRI R S 0 SR R AN 43 WL AT S IR AN
(PRI

7t RNAi $it HBV #5083,  H fr pr ik 47 (1) 52
AR R SE DL A RNA T A B
M FAFBEETT AR RN ZE . ST NEER
R T — RO — A LR bRiE, e As
HE X T A 2 AN 7R RNAL 7 BUdEATiE— 25
(P56 IE SRS, 932G Hh 5 A mI RE AT 2L RNAL
Be. HAT, TSN MR TR A 2 P 4l s
CUA T RO HAR R, L RNAL B 2028
A M . H L DA R o R R R A R
NI ARAN . A, 25 RNAL H T IGIKG
I 9 T LR B R 2 A (0 U7 VK RNAL v B 2k
SR, XA IR Y FH s A5 A ok
1) ) 7.

5 B =

KESLIRY, 7ENFH RNAL HE4TH0 HBV 1)
W OIS 72 NEEM 4 . RNA Tt 515
GEPUN BRI IEAR LT B (0 B B AL B ST
TF 5% Ak B fR 3 k. IR R AT S A S E B, K
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RNAi I T LRI 2 AT, 10 H AR
S P A W] DU 2 R BOR T BOin AR .
Z, RNA TP Bk ARk LTS 0ET 5 18, JF
e A NG & LI E A HBY AR I e S A1t
BTE
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Advantages of RNA Interference in Anti-hepatitis B Virus Therapy”

ZHANG Xue-Zhi, SHAN Chang-Liang, YE Li-Hong™, ZHANG Xiao-Dong™
(Key Laboratory of Bioactive Material of Ministry of Education, College of Life Sciences, Nankai University, Tianjin 300071, China)

Abstract According to the report from World Health Organization (WHO), about two billion people worldwide
have been infected with hepatitis B virus (HBV), of which 350 million people with chronic HBV infection. Now
China has 130 million HBV carriers and 30 million patients suffered from hepatitis B. About 20 % ~40% of
patients after years of inflammatory damage may develop into liver cirrhosis and liver cancer. Even today,
however, people still have not found a specific drug that can completely cure chronic hepatitis B. Since the
phenomenon of RNA interference (RNAi) was discovered, people have been constantly trying to apply it to the
anti-viral drug research and development. Findings show that RNAi can indeed inhibit the replication of HBV.
However, the efficiency of gene silencing varies considerably due to the different sequences of RNAI. In addition,
the safety and effectiveness of RNAi-based antiviral drugs tested on humans still need to be further investigated.

And the "off target”" phenomenon of RNAI is another problem that must be resolved before its clinical trial.

Key words RNA interference (RNAIi), hepatitis B, hepatitis B virus
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