Advancein Microbiology #4418, 2013, 2, 32-36 Hans X
http://dx.doi.org/10.12677/amb.2013.21007  Published Online March 2013 (http://www.hanspub.org/journal/amb.html)

Development of Genomic Sructure and Function of
HepatitisE Virus

Yaxin L&, Peng Liu, Ling Wang"

Department of Microbiology and Center of Infectious Disease, Peking University Health Science Center, Beijing
Email: *lingwang@bjmu.edu.cn

Received: Feb. 20", 2013; revised: Mar. 13", 2013; accepted: Mar. 20", 2013
Abstract: Hepatitis E virus (HEV) is one of the most important pathogens of acute viral hepatitis prevailing in
developing countries. There are four major genotypes of mammalian HEV, genotype 1 and 2 are restricted to human
infection, and induce epidemic hepatitis E which is mainly transmitted by contaminated water; whereas genotype 3 and
4 are zoonotic causing sporadic cases which are common in developed countries. In recent years, much more attention

has been paid to the structures of viral genes and the functions of viral proteins. The research progress achieved in such
field will help us uncover the veil of HEV in pathogenesis and infection.
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2. HEV EFHZ%#

HEV 28 1EHE RNA WiEE, WS8R HEV
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RRAAKL N 7.2~76 kb, MEZ HEV 214 6.7
Kb, HEV LR 4145 0 3= 2 i 5 i i JESE /I IX (NS)
AT 3 i 45 K X (S) AL o G — AN FF B0 A AE (open
reading frame, ORF), H:r ORF1 ZwfiddE4ity a7,
ORF2 #afit A 7% 1%, ORF3 4% £ e it Nk A,
5 Al 3% H — RIS IX (NCR). 5uify 7 HiE
BHIRIESER, 3 & 150~200 /R IR ik 5E 4L ik
(1% B AR (poly A) B, VEIL(E 1)1,

HEV Z& K 2H i 3% 82 X 38 (Junction Region, JR)
¥ ORF1 5 ORF2.0RF3 73k . /NI s b s (CRE)
PINZERGER), %— CRE 5 3 K ORF2 K& iE
X E S A CREAE IR X,

3. HEV MER K HINHE
3.1. IELEHZEH(Non-Structural Proteins, NSPs)

HEV [f3E45#8 (1 iH ORFL 4wt . 78 =AMtk
e ORFL S i, "etah T 5 o AR b X () R v,
LA 5082 Mk . ORFL A LAZwA%—/NEH 1693 4>
TR Z /S, 2 5WE0EHAMEA R I TM,
ORFL A[ LAY N TANTREX B, AdE 56 B
fitf X (methyltransferase, MT). 2 it & R & A i [X
(papain-like cysteine proteases, PCP). &= %5 X (hyper-
variable region, HVR). fi# il [X (helicase, Hel). RNA
WA RNA A X (RNA-dependent RNA poly-
merases, RAR) A X, Y X Hr X, Y XHIZhE A

=
B

3LLMTX

MT X 4ifidh IR, 25 5 unieREs 14 1%
A 5 S R DR 45 A T B R U AR N R KRB
FEREE, Emersont ™5 A S 2 W TCHEIR 45 #4014
RNA A Reff EAEAR RO B AE Pk . B HEV ##

Genomic RNA

7mG-Cap NCR ORF1

/ | o ||

JR ORF3 ORF2 NCR

|
@

5 CopX{[MT_ ¥ PCP HVR X Hel RdRp| PolyA ¥
CRE CRE

B FRR = AT BORIIAE. MT: HIERREE: Y: Y X; PCP: AJNE AN
FERE AR R B HVR: @78 X X: X X5 Hel: fi#iEh§; RdRp: RNA
WA RNA BEHE: CRE: JRURMGH: SL: ZEIRLH; JR: EEEX.

Figure 1. A schematic diagram of the HEV genome
1. HEV EEHE%H
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3.12He X

Hel X 4l i e il . M Tiel o>l 6 M K%, SF1-
SF6. SF1 #l SF2 Kk is %, eA#A 7 Mr&
PEBAA (motif): |, la, I, 11, 1V, V, andVI. 7EK
okt B PR IEE) HEV A e R LA 0L fR e R 1%
BE AT LA iE RNA(S 362 3 3%), AT LUK %R . H:
1 motif T 5 motif T F) A8 S < A A Jie i 2 26 XU E fige
JieE P

3.1.3PCP [X

PCP X 4t -t A R &R . (EA- R EERIA R
girf1, ORF1 %whil 107 kDa 1 78 kDa (Wi i i (1.,
FEAPIRFE R, ORFL gifiRE/NEH, IAEBE
1R £ (BN 2 5 =g A0, B 4T ORFL 4whd
AR ARG = BEEREYE . BhAh, HEV B MT
55 PCP f E 4Ll A 292 RAAEHM,

3.1.4.RdRp X

RdRp X & B RNA #iH RNA K& . HEV 1
RdRp 1 LL44 & 5 3 3RS X, LL# A Poly A J&
i HEV RNA fOBERR, 5K 4 B b & o %
RNAIS, RdRp f#y72k & i T LR i B I, 1
A ETHLZE P R I P 2ALAE0), R, A R 0 S 2
STz

315.HVR[X

HVR X & S &R, 5 X X N 5681 PCP [X [
C it s SIHEIR I F A EAT . HVR IR 5141
RAEAEK) HEV Fdkrh 284, (H2 v
Xt HEV HR St B S, s 2 i & 1l AR
PEIM &, HVR 72 HEV DU R L B AR T RE,
{HARA LRI HVR X BRI B A S
R R B, R HVR BTN U8 HE AN 2
JREEIZ e, H AT REE T S 1 BT R I 2
AF HEV & HI30R

3.2. IkEEH(Capsid Protein)
HEV HIA 7 1 H ORF2 4fil, 415 660 4N4a it
B2, 5y TEN 72kDa. HEZMFIE SHERIFE=
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A N-FERAGAL A, RS RIB AT RN —
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N s M5 5 AR R A5 T 2NN, P
— AR>S PR SRR, R FLAR IR R A
AR A, RS AT 5 78 52 T4 42
etk 55 23 TORL AT 2. AR 5 B (9 Al Al I 5 % B
RNA 5 i (B35 45 5 7 51 45 A 33047998 B ORI F) 25 1
(281, Sz 2 WA 50 2 11 90(HSPO) 27 A3 6 4
B 78(Grp78) P2 5k R R M i N iE s BRERAT
FWHEE (1 (HSPG) M REME ARG IR 32 (A 3E HEV A
Huh? 4,

322 REZFEAMRERME

ORF2 C i) 578-607ad* 1 452-617aal*" /& £ 1
T X I, 458-607ad*d Wy G K A X 4 .
HEV 239(368-606aa) %% 1> 5 35 [/ NIH #F## rHEV
(112-607aa) % 1 >N BAT M I C Ay, PRI 1
5 HEV % %47 [X 45(459-6068a) , 1M K #k 7 %%
SLERTE HEV R, Rerh Al HEV JFHWH% 5 515 1241
MRS G . ST —Sit AR R RIS
FAL ML AT L A ERES,

33. SHMERE NS TIEMIRER
(Cytoskeleton-Associated Multifunctional
Phosphor -Protein)

ORF3 £:# 360 nt, 3 %ij5 ORF2 B & K7 21N
300 ntBY, ghs—Fh 540 E AR A A IR R A .
ORF3 4wl i1 A N i WM Ei/K X D1 #1 D2, C i
AP HER S EX PL A P2, ORF3 & [t D1
X A 540 4208 MAPK s g Fl s 04 4
D2 Xu{EM Tl ZRaE &8 E, A4 N ek
TP,

3.3.1. ORF3 EHMIRZN

HEV ¥ ORF3 gt 112 M2 1R, IR XAKIKA 4
A~ AUG %657, 28 =4 AUG & ORF3 [ 1h %
V4 AE M FL B YA th 234 1Y) ORF3 2 112 13 kDay
Ser71 IR (1 WL Ab 52 WA 2 R A 2 et

3.3.2. ORF3 EAWER
NFE ORF3 2 M I1ER, Yamadd™ [Tl ORF3 3t

R RAZ ) cDNA L v fE Al HEV B8k, il 7
PLC/PKF/5 #tiffa Hh 3557 . FH a2 i 38 PCR 24 il 24 ffd
BRI ORF3 5 . K I ORF3 & FIAFAE T MUK
LA RSO () HEV B B8Rk T3R8 1HI, 17 7E ORF3
% AR A TR G 1) 200 6 T ) 9 2 WL T 3R T AR A ) #
ORF3 & . #27x HEV ORF3 & [ 4 T4 5 M G4t
i PR T B A B . Suritt S5 T 7T % B ORF3 &
[ 55 8 5 LR 100(Tsgl01) Al a-1-FER 2 11 4H B
EH, 25 Wik iEE A Y(ESCRT)IZERL. Kk,
ORF3 & [ 5 iy & (A FIAB A )98 25 1 52 1) Rl kg
Jio
333.ORF3IZEASEH

FEF 1. 4 7 ORF3 £ Jik-54H [F) 22 (K L ) L& T
AR RN, FE 1. 4 B ORF3 & A MIH R
FEAEFE R B 22 7149 HY 4 7 HEV ORF3 & [ 4 3 18]
e, PSR AR RCGRIBUA RN, R BE 4 KT
HEV &4, ORF3 2 [ [ i AR 15 H A T
ISR AL T %7 8 %

4. HEV BIIF & BT
(Cis-Reactive Elements, CRES)

CREs 4E:#i 5 RNA ffifeE, 2540, 4
WELK HEV RNA Z A . —fkit, CRES f£
TET%H 5 M 3 imaEgmis X, {H/2& HEV 5 uqidE
iLIX R4 26 nt, I HikAG —MERZ R, BTl HEV
i) 5 % A& CRE.

4.1. —1 CRE

H—A CRE fr T 3umdEdid X jF 5 ORF2 A H
&, AR TR E R 3 ARG A (X 5 A
X B IE 1 22 34 (stem-loop structures, SL) 4514 (B 2(a)),
ZEE 5 E R RARp 4560 # BRI SL1. SL2
5 Poly(A), MIARES RARp 45 &R E &4, K IEHE
I RARp 7T B B A IR )X se g (o e, 1 7 HEV
H SL2 %5 7106 A7 s B X ) B3R 2 R OR A 25 HY
S,

42 B4 CRE

/N CRE T2 FEH X (junction region,
JR)(F 2(b)). MAMLEERAT IR IX 4 nt B 6 nt ()54
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Figure 2. Secondary structure of CRE in 3' end (a) and junction

region (b)
B 2. 3 (@M IR X (b)ZEIRLH

{4 ORF2 Hil ORF3 Toik: a1k, seudiF i 2K 3R 45 4
51357 x5 AGA motif 119 548 {5 25 1 & il Uk 2D« 3 A1,
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