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Abstract

Abstract

Hepatitis B infection is one of the most important popular heathy
problem.Although the application of HB vaccine greatly reduced the incidence of
Hepatitis B,more than 400 million people worldwide are persistently infected with the
hepatitis B virus (HBV). The current drug treatments is still insufficient to cope with
the challenges. RNA interference is a sequence-specific gene silencing mechanism in
vivo found in recent years.RNAi technology has being focused on being applied
including viral hepatitis and other infectious diseases therapy.And access to both high
efficient and suppression of the conservative nature of the target sequences is the
important foundation of the RNA1 therapy.In the study ,through the establishment of a
multi-genotype of HBV cell model and small animal model and assistanted by
bioinformatics, confirmed the siRNA target on the HBV genome with large-scale
screening and verification.The study provided an important basis for further
application of RNAI technology to new hepatitis B therapy.

In this study, 623 reported HBV genomes downloading from Genebank was done
homology analysis by GCG, resulting a 95% conservative sequence .This conservative
sequence was selected as the template which was employed to design siRNA
sequences.Assistanted by the online tools(siRNA Off-target Search) ,we got 40 siRNA
sequences,which were constructed to the corresponding shRNA expression plasmids
on pSUPER vector,aiming to HBV genome.We detected the inhibition efficient of the
40 siRNAs using co-transfection shRNA plasmids and 5 HBV 1.3 genome that belong
to genotype C1,D1 and Ae and can express HBsAg and HBeAg effectively in Huh7
cell. Through the analysis in transfection,we established the best time point for
detection and the community plasmid transfer ratio.Then we cotransfected shRNA
expressing plasmids and HBV 1.3 genome at the 1:10 ratio to Huh7 cell and evaluated
the inhibition ability of the 40 designed siRNA.The result indicated all of them can
inhibit the HBV in varying degrees,some of them are very effective in inhibiting

HBV(Some targets have applied for patents, the application No: 200810110686.4).We



Abstract

chosed 3 (B244,B245 and B376) for further research and verification. The result in
CCKS test and IFN related mRNA test suggested that all of the three siRNA have no
cytotoxicity and can not induce off-target effects.

Another important problem of RNAI therapy for anti-virus focuses on delivering
RNAI1 element into the target cells effectively.We studied the feasibility of lentiviral
vector and chemical modification on siRNA delivery .We constructed some shRNA
on lentiviral vector and confirmed the recombinant lentivirus with shRNA element
inhibiting HBV effectively through infecting the HepG2-N10 cell.On the other hand,
siRNAs with chemical modifications include phosphorothiolation of the non-bridging
oxygen and cholesterol modification at the 3’end, 2'sugar modification has better
effect on HBV inhibition.

A mouse model of acute HBV infection was developed successfully using
hydrodynamics to validate the effect of anti-HBV siRNA in vivo.Through
co-injfection 5 HBV 1.3 genomes and shRNA expression plasmids (B244,B245 and
B376),the significantly reducing of HBsAg,HBeAg and HBV DNA expression
indicated that the siRNA we got inhibited the replication and expression of various

HBYV of different genotype.
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1. 1 ZEFL
LR 973 (hepatitis B virus) &G g T A B A3 DA R @2 —,

HBV 5l arEaiigr: o RAT % . Huratt 5T 4 {2 HBV 44, 20 12N
gt HBV,M2 1k HBV #5478 A A0 — 07 Kk CHBLER 3 i R e ik
HC,HCC BiAREUEME HC IR AF4E N HBV YL T I A Ko 110 71,
R ZJHR R G R 57.6%, LR #ET %N 9.75% , 6.9 {4 NGl HBV,
L2 AL ANKIWHERT HBV, (1992—1995 A [ER ). 78 & A d AU %, HB %)
A R (1 £ 5 0 o P

| R
B 7%
[ <2w

Prevalence of Hepatitis B virus as of 2005
K1, LR 200 R IR A BR 0 A
Fig 1. Global distrubtion of Hepatitis B Virus infentions
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A FIAT HBV Y E T 75%~80%1E AR, W A1 PG AV X . 18k
HBV #%74 # ( Chronic asymptomatic HBV carrier, ASC) & J& i A BT 40 J
(Hepatocelluar carcinoma, HCC) [¥] XU 2 1IEH A ) 100 5. HBV RJ k5L & 47 i
BB NEE, (H 70%-80% (112 HBV &K He Ak AEAE B 1, WL A1 224 L3,
N HBV YR MEAL R LEACH 10%. W — N OHFR RE S, #5586 M
DL B35 2% HBsAg FHVE R g 12 AL,
[ PRt R BTV A B P 5 s 2, SR NI R PP 22 (1 At i, (HK 8k e 2
47100 W 72 98 & 8 1% A 18 7 BF & (Chronic Hepatitis B), fiFfiifk (Hepato
cirrhosis, HC) FIFF4I s (HCC) 1A% KU1,

subclinical acute hepatitis

/N

M HBV JEYLa) g8 & K i)

death

recovery fulminant hepatitis

S |

10-15%

chronic hepatitis

10-230% , ,
——| cirrhosis

v

JZZI—BD%

chronic infection

F0-80%

symptom free
carrier

2. HBVIE G 1) n] BES,
Fig.2. Possible outcome of HBV infection

1. 2 ZRFREE
1.2.1 HBV R RA 458

HBV & CAf/MAIEZA M DNA Rz —

, RN K —4K Y 3.2kb

(3182~3221) [J/NIAJE DNA, J& T DNA %3 # %} (Hepadnavirus ). HBV DNA
MUFERFEASTRR, BT KM 15~50%, KM 7EE 58 mRNA B4k
FAE 5 R 2, KJEZ 1700-2600nt. HBV kil O N & DNA %A
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(DNAP/RT), LA DNA NEN, HIE#E DNA3 A i ik K1 ok 56 4 1
dsDNA . PR G b 7 5 MNEBE IR B A (29 224bp) 4ERF, JLMIUAEAE 11bp
IEM 4] (DRI A DR2). MEH TS5 HBV-DNA &l A 516 T DNA
(RS AH G . 5715 DNA M DRI W TFAR, SRS b5 5 AR b4 4 8 A AN B 45
3R KL 5~8bp HIULRFIIIFE S KBl ARmER . 1E5E DNAS A7
IH 7451 (cap sequence) 18bpRNA LIILWi&i &, MIJE DR2. 1E4HE DNA3’
A i W) 25 & DNAP.

HBV-DNA }t45 4 4~ ORF, Rl: S ORF; P ORF; C ORF; X ORF. JUff ORF
SANE S BEREET, S ORF 73 B4 =AU 1. LHBs (preSI+preS2+S).
MHBs (preS2+S)#1 SHBs( S). C ORF 734 C JEREIFIHES C X (preC), &AM
i ATG, ZBCAIRSY, 2% B CTL #ERM 2, AR5 L
HFR BRI FFE2E s . P ORF 4ifi HBV-DNA A4, JLT-2 59 Sl 4t
Fio X LR —Rh BB S U B, HAT R 0E DhRe, Ak dr
JESAT DR AR 70 20 BB o HBx H 1R DS 40 B 17 Ji e 55 DR A0 C50 2 40 i g
FERREE, AT AR AN g 1) R A A K0 E XOIRIRIR € RN BT L,
A58 7 Enh [ 1 Enh 1L, S IXAEDIAELERE S POl N2 oo (GRED, HE B BT
R RARG G, AL s

Middle

Folymerass

3. CAUHF SR B R 41 45 )

Fig.3. The genome structure of Hepatitis B virus
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1.2.2 HBV KR B4

HBV [1)5¢ 38506 1 46 i Dane 254#3&7, th#x 4 Dane $0Fi. Dane ki 2 5k
, HAEZ) 42nm, A (LHBs, MHBs fl SHBs), WHEA KT (HBcAg),
ARG RER A . G PER T Dane BUKLAL, IEAALEFPSME S FOB0RL, o
PL 17-22nm (R/NERTESORN 32, HAFE AR 220m KA BN, X
Dane FURLEAT G, /NERFEIORLRN A AR BATIZIR, AN BAT e P,

Major
envelope
protein

Large
envelope
protein

Middle
envelope
protein

Cutaway view of
complete viral particle

Bl4: LR 995 w5 1K) =l 25 0RL

Fig.4: The three forms of hepatitis B virus!*

1. 2.3 HBV FyA435 & A

B SCIE AMETHT S SR A MEAI L, HAT AR € HBV I #2146
A2 Ak, B2 BTN ST DX 55 N 40 M 5 22 10 B 5 56, 4
MR RE S IL-6. JCUENE SR 15244, Wi S1 45481 BP35 AHOC. W I 40 i
J5 s R N AR RSN, B AR R IR R A e B, DU )
AR5l i DNA BENAIRZ G, TFE6E 3) DNA S5,

HBV-DNA [EHIEFELUT 5 AFEIHAT: (D EERERHAfZA, A

4
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PIPER) DNAP AEH T & S8 T OB BE A s Pk DNA (reDNAD, 4% 1 JE i
cccDNA. (2). LL cccDNA J#f5if, £ RNAP #5364 mRNA, 7£LLZ) 3.5kb (1]
RNA AR 3L S AT FE 4] RNA (preRNAD. (3). 7E core N, LA preRNA 4
B, £E RT 1R 487 8% DNA. (4). DL preRNAS 3 (1 SR IR A 519,
14 DNA I BN , 5 5 & 8 E 5 DNACFE FIR ¥ preRNA HE A% 0924 (packing)

IR, 1% RNAS UM 7 A5 5 BT E e (5 5B EHEEMEM . e B9 8K
4 137bp, HH 80 bp HILIAEJE A B %R 70 A 1 ) EE B P41, BEJE i stem-loop,
11 core (W13 Pt bR, (5) JHEELETE R DNA S5 nl 35 A4 40 ik Pl
4, (HREA RPN,

SERSL T, A% RIURE ) T I H 2F 0EN P T BN 0 i 56 B 14 2
TR, 05 5 0k 5 L R (0 AN BBUR 22 Golgi Mk 1 41 il R TR 303, 1 i 170 40 R AR
JBA

,_ le plus X X
v strand syrthasis ~
. Entye mmr/l 4 Core particle minus b O o\\
inta cell ] strand syrthesi , ~— . O\
A e N
/\ a7 < k-
."/ .

Buddinginta
endoplasmic
reticulum

ElS: HBVAE: 3 JA 1]
Fig.5 :The replication cycle of HBVD

1.2.4 HBV &I E A 5Thee
HBV J: N Hgmts-LAR 5, 1445 SHBs,LHBs, MHBs = Fh4MKE . 45
FR% e ¢ BRI (HBcAg) Al e #511 (HBeAg). HBx S KR GW P &
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o Hrp AR AR e FON S M 1, T e B se vk 2SR5 R Al
HBx & 0 ThRe s, H T 2 bt .

AN H S ORF Zwfiff) S+ preS1. preS2 K, 3 M &4k
R ATG, {HIL[FGH S ORF £ 1% . SHBs XF/NEIIEE (S &,
B HBsAg, SHBs i 226 MNIEIRALEE HBV Ji5 B8R0 AC ¢ FI/NER IR 7 724 (1)
FERSY, SRR, 5 70%-80%. MHBs 1 S fl preS2 & AL AL, preS2
WA 55 NESEER, 7F HBV WA AT 40 A i L) ke FE224E . LHBs
preS1 &1\ preS2 H11. S M ASLIEI B, IXAFLE T Dane MURLHIE Y R0k £ 11,
BRAVBURAS AT LHBs,  preS1 & [1HH 108-119 MIERR, JL 21-47 JIRBUAH M {7
S, ok HBV 5 P00 45607 a0, A8 5 (K 15 X A I — RAL R AR ek
RN HBV #5317 Iml (ML, Dane MURL. B R RIURLFT /N Bk L UL (1)
REUEEREEA 10%: 10" 10", /NERURL FH 288 ALY S%Hh 8 (4l R
Bt FHE . 2-5% 8 M 5-10% K& H Ak Dane FURiH . K E K
TN A 70-75%. 5-10%H1 20%, —DERRLIISMEZ) 7 300-400 > F 8 H 5>
T\ 40-80 MR ARIKEE (19 T, BRULANST, preS1:preS2:HBsAg [ KB LUK
1: 20: 10000%'%"21,

HBV 5-, M5-, and LS
226aa

hhaa ! !S
vz | ms
108-11%aa ]
= 7 | LS

preSd pre 32 -]

l6: = MHBV R A 45k 78 5
Fig.6: Schematic representation of HBV envolope proteins
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[€17. HBsAgf1#5 ity
Fig.7: Schematic representation of HBsAg membrane fusion protein

C ORF %if HBcAg fll HBeAg. C ORF 5 2 MNif#® i ATG. 1 C ORF N
HREE 2 A ATG ¥4t HBcAg, Mr Jj 22KD. C #1144 a-helix 41, 4 2
AN ERUENETE R AT I R o 2 A C BRI T A28 4K, 90-120 4~
SRARNE S BT T=3/4 1R IE T A% OO0k, FUBE R m] IR S B Ok B 2 T
RIMM K L1 . HBcAg 1) B 4l M A7 T Be A7 T 558 T 3 L8 ) 58 1) 2 1HI o
AAT8-AA143 Z AT HILL K Cys NSRS 5 — RAKINTE AR 4 d /. C 1
AR HPANX, BN SRR AAL-AA144, FIEA EEINAEN S Arg X, 7T
KL NS, C B X6t preRNA - [1 455 FIAE R I Sl 20, IF A& core
£ PKC R MRWANZ iz . PIXERE A145-AA150 ][ AA TE RS REME R .
) C ORF M 14> ATG FHaaBHEER, A preC, AL N i &4 19aa {5 50k,
preC 7EA5 Tk FREAN A BT I, TE Rk 1) 17KD ¥ HBeAg, HBeAg JfE

8: C ORF/™ ¥ typarticleFldimersZs 4 7 i [ 1)
Fig.8: Schematic representation of particals and dimer of C ORF

P ORF K 2532nt, 4 HBV ZENZH K] ORF, Bt &4 S ORF 4h,
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