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Abstract: To investigate Hepatitis E virus, (HEV) infection in swine in Xinjiang and the extent of
genetic variation among Chinese swine HEV strains, seventy pig fecal samples from an anti-HEV
positive farm in Xinjiang were tested for the presence of HEV RNA by reverse transcription nested
polymerase chain reaction (RT-nPCR). Thirteen of 70 (18.57%) pigs were positive for HEV RNA. The
nucleotide sequence of 348bp region within open reading frame 2(ORF2) of the 13 swine HEV isolates
was determined. The DNAstar software was used for nucleotide sequences analysis. Sequence
comparison showed that 13 swine HEV isolates shared 97.1%~100% nucleotide sequence identities
and 74.1%~77.6%, 71.6%~74.1%, 73.3%~78.2%, and82.8%~91.4% homogeneity to human HEV
genotypes [ ,II,IIl and IV, especially had a 89.4%~91.4% identity to Chinese human HEV
subgenotype IVA. Phylogenetic analyses further revealed that these swine HEV isolates were closely
related to HEV [VA isolated from patients with acute hepatitis. Meanwhile these swine HEV isolates
had 82.6%~91.3% homogeneity to other Chinese swine HEV and were grouped into genotype IV. Our
findings further support the hypothesis that swine réservoirs for HEV infection.
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WE: NRERKRE (Heparitis E virus, HEV) 1gG Bl BT B EIELRE 70 5 RE, AATERER
EAB 7% (RT-nPCR), F#ll HEV RNA, H 13 {3 4P, P % 18.57%. # PCR ¥ #7455 & %] pMDI18-T
Bkl WEBELRRIFUF, SREY, 13 5EF HEV 2 EHK7E HEV ORF2 348bp ZERF M RIEM: %
97.1%~100%, AR—FEFAY, SHEVI. II. [I. VRREESHH 74.1%~77.6%, 71.6%~T4.1%, 13.3%~
78.2%HM 82.8%~91.4%, SNA TRMRIFEHFFREREIA 89.4%~91.4%. LA R B4 Sl Bt (st
E7R I3HBHEHEV 5 HEV V TI %RER—4X b, BERAIVE; 5ENLMER HEV 45 Bz BEERF
BRI RITELEN 82.6%~91.3%, R4 EIEHE HEV WEFA LR B, FREHEV VA,

XiE: REMIHE; BEE; RTnPCR
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RETRAE (Hepatitis E virus, HEV) £—FF  HEERER G AR IEE RNA, K/ 7.2kb, 355
TEAEEALBENLRSE, HAEENTE, EMEX(UTR), =MFFEEMHELL(ORFs1-3)fH
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PolyA FEf] 3’ EMIEX . ORF1 AL T4 28-5107nt 2
), EEMmiS 5 HEV SHH XMIESHEH; ORF2
fFF 5147-7127nt 218, 4 £ B A RmDX, 5iS
WEXREAMXKMEERFFIERT: ORF3 H
369nt A, 5°%i5 ORF1 & Int £8, 3'5 ORF2
A 3280t HE, WISFY5 HEV MR R SR R Y
£HXY, RBERE L EHRZETRFFINT, 254
AMEBEMEERD, HE TR EERETHAERN,
HHE T RCLRRETHRAAE, ERTBCEEKERY
RF, ZENVEXBHFEKKM. PEEEBMEAE.
H M Meng Z 53 HEV 5 EHA + 2 RAENHT
RBEDEN HEV ZERIOFEEMNE 2% L, &
REEMAY, W5 &EL%% HEV MZMTE 3T
R, AT THRFEEE HEV IR E A HEV &
HRRXFR, SHEX HEV IgG MIMEESHTT
HEV RNA MR@I, X FEFIET T 547,

1 M#REF*E

11 LW
2001 ERE 70 HrFBALFBR I T AMX ELL
W23 AlgEEME, BEEH, 20CRESH.
KBHHE DHSa HAZREREF . mERKE
pMD18-T H AWM B KiEE4EY . M-MLV R ¥ 385
Tag DNA B4 8% Promega 2 &]7=4h, Rnasin }j#
EA WM, TRIzol A% E MD AR F=&, PCR /=
VIR BRI & ANTPs 1 B H BT E A |, EcoR
[ A Pst | BB KERAEY), F0i. RAESH
A4 53 W 2B R
3% GenBank ¥ HEV /F5 )\ ORF2 it —%&
BH5Y, BXEZEYLEEHK.
Ah514): P1: 5°-AAT(C)TATGCC(A)CAGTACCGGG
TIG '
P2: 5’-CCCTTATCCTGCTGAGCATTCTC
W514): P3: 5'-GTT(C)ATGCC(T)TT(C)TGCATACA
TGGCT
P4: 5’-AGCCGACGAAATC(T)AATTCTG
TC
1.2 HEV EHE4H RNA RIZER
F PBS (0.01mol/L, pH7.4) ¥IEIMEHI &K
10%H18H, MRS, #ASE 6000r/min T 4 CE.L
45min, WHEFEME LEMRFF-20C. B 100uL ¥#E
¥ 1mL TRIzol, ¥&ULEAP#AE, BEEREB 4L
) RNA ¥ -
13 RT-nPCR
RT R AARMAMK: RNA B SpL, 5X R¥ER

22 ¥ 4uL, 10mmol/L dNTPs 2uL, P2(40pmoL/puL)
0.5uL, M-MLV RT 1uL, RNasin 0.5pL, i ddH,0
B 20pL. RN %&AMF: 72°CSmin, ILEJIKH,
SRJE 42°CHE 1h, 95°C5min. PCR /M AAFRA i
cDNA 3uL B3 —% PCR ¥ 374 1uL, 10XPCR
2 rh¥ 2.5pL, 25mmol/LMgCl, 2pL, 10mmov/L dNT-
Ps 1uL, R BS54 0.5uL(20pmoL/uL), TagDNA
BEHE (SU/L) 0.25uL, A ddH20 A& ARE
25uL. RFEZfE: 94°C45s. 55°C45s. 72°C 455§~
30 MEH . RMNSGRE, B SuL T 1% A5
BRIk, MBLER,
1.4 PCRYIBHRSL. REEMF

X} FA ) PCR F=M1E AT otidb,, B TR R
B a7 AR R RIBGR A & U AT . AR
i PCR =¥ #:3) pMDI18-T Hi4x L, ¥i&EE~Y
BEMTERABRZS KA E DHS o , #ATEYF
HERDUIGE, NP EE ST AR
JEKL, F EcoR'1. Pst] XEYIF PCR Rt 4,
X PR B SR ATIR, WA BRI .
1.5 BEi bR mtaR

Fi DNAstar #ATFFIR T, HEETRFS
HIRVEYE, 2R .

2 #X

2.1 ¥¥{EF HEV RNA B9

F1 ORF2 fii#£5|#14r RIAM T 70 4% 38(E,
53R 13 trrE s A BRAE (955 4 : swCHI1. swCHI12,
swCH15. swCH22. swCH23. swCH24. swCH25.
swCH28, swCHS7. swCH62., swCH65., swCH70.
swCH72), PRI 18.57%. 7 1%5RASHERs L I
TRt 16 348bp MU, S BH A% F=4 / 52 B&  F3-iE AR
4 HEV ZHF5.
22 RS

13 My EWEFFIHTE R OB R GenBank, ¥
X545k swCHT2( AY596308) . swCHT0(AY 596-
309). swCH65(AY596310) . swCH62(AY596311).
swCH57(AY596312). swCH28(AY596313). swCH25
(AY596314). swCH24(AY596315). swCH23(AY596-
316). swCH22(AY596317). swCHI5(AY596318).
swCH12(AY596319). swCH11(AY596320), IRV
H97.1%~100%, AFE—HEFEAY., S5HEVI. II.
ANV B RBEE S B A 73.3%~77.6% 72.5%~
74.8% 73.3%~78.2%% 82.8%~91.4%, H+P 5V
AWHRKFERE, £ 89.7%~91.4% (¥ 1), Xt
LLiZ 348bp B4 Hil AL R BEAT 04, 13 A0 8
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BREIVA TR MAREK T ER—2X L@ 1). [
R#AT T 13 0 Bk S5 BN AR AFEIE HEV K&
E4MEE HEV 4> Bk 299 MEHRFHILLE, 5+
B AFEYE HEV ZEVHREES5IN 80.6%~
90.0% 1 82.6%~91.3%, 5 HE4MF—H HEWEF
HEV RN 80.6%~86.0%, T5EsHhER
RIEIE HEV MIFFEME RE 68.6%~77.6%(FK 2).

F 1 HEVORF2 B4 REBRFFRBEHNLER (%)
Table 1 Nucleotide identity (%)of HEV ORF?2 partial sequen-
ces
Genotype | 1l m

WA NB Isolates
(13 strains)

Isolates 73.3-776 72.5-74.8 73.3-782 899- 82.8- 97.1-100

(13 strains) 914 856

IVB 78.4-80.2 75.1 77.0-78.2 848

VA 74.4-76.7 748 76.1-78.2

o 74.7-77.0 69.0-70.7 91.7

I 73.6-75.7

I 90.2-100

swCH22
swCH62
swCHI15
swCH23
swCH70
swCHI2
— swCH28
swCH25
swCH72
swCHS65
-swCHI1
swCH24
swCHS7
TI(AJ272108)
T21(AF2151963)

L_—__: US2(AF060669)

US1(AF060668)
B2(D10330)
C2(L25547)
C3(M94177)
C4(D11093)
P1(M80581)
BI1(M73218)

s
11(X98292)

19.7 MEX-14(M74506)

™ =T L E— T T T T M

T
18 16 14 12 10 8 6 4 2 0

1 HEV ORF2 54 % H B 75U i (L
Fig. 1 Phylogenetic tree of partial nucleotide sequence (348bp)
from HEV ORF2

Note: Accession nos. for the reference sequences are indicated in paren-

theses
3 14

IR NFTEEIE 2-3 ARERERRND
HEV RNA, F#RIE 18.57%, UiEAHBAER R
HEV R, XEFEE HEV BLEMR AT KR
&,

13 MEYIE HEV 43 B ¥k ORF2 348bp [RI¥EME A
97.1%~100%, AFE—EER, 51 . IIRAIIKEIRE

e 72.5%~782%2 18], S5IVHIFEME 82.8%~
914%, B5IVA TRNFEBERLERE, X 89.9%~

£2 134N ERSEASATRER HEV 5 B LR

Table 2 Comparison of the 299bp ORF2 sequence of 13 swine

HEY isolates with human and swine HEV isolates

Genotype (no.of isolate)

Nucleotide identity(%)

13 strain Isolates in this
study

13 strain isolates from Xinjiang 97.3-100
Known China isolates of human HEV
Genotype [ (18) 69.9-73.9
Genotype IVA(1) 89.6-91.3
Genotype IVB(3) 82.3-84.9
Genotype IVC(1) 84.9-87.0
Genotype IV(18) 81.3-90.0
Known China isolates of swine HEV
Genotype II1
Taiwan swine HEV (3) 68.6-72.9
Genotype IV
China swine HEV (5) 82.6-91.3
Taiwan swine HEV (3) 83.3-86.0
Known non-China isolates of swine HEV
Genotype [II
Canadian swine HEV (1)
US swine HEV (20) 709-76.3
Japanese swine HEV (30) 69.9-76.6
Korea swine HEV (3) 71.6-749
Netherland swine HEV (15) 68.6-77.6
Genotype IV
Japanese swine HEV (3) 80.6-84.6

Note: China isolates of human HEV: genotype I comprises C1(D11092).
C2(L25595), C3(M94177), C4(D11093). C5(L08816). C6(L25595). F8
(AJ428851). AF141652. NC_001434. 219(AJ344190). 153(AJ344189).
290(AJ344187). 152(AJ344182). 170(AJ344178). 273(AJ344176). 226
(AJ344175)~ 218(AJ344174), 185(AJ344173); subgenotype IVA comprises
T1(AJ272108): subgenotype IVB comprises T21(AF151963). HF-044
(AF134812) . T11(AF151962) : subgenotype IV C comprises LZ-105
(AF103940): genotype IV comprises 287(AJ344194), 266(AJ344193).

210(AJ344192). 194(AJ344191). 181(AJ344188), 254(AJ344186). 253
(AJ344185) . 202(AJ3441184). 277(AJ344183) . 108(AJ344181). 255
(AJ344180) . 241(AJ344179) . 297(AJ344177) . 292(AJ344172) . 87
(AJ344171). CCC220(AB108537). HF-030(AF134916). HF-054(AF13-
4917): China isolates of swine HEV: genotype Il comprises TW12SW
(AF296165). TWI13SW(AF296166). TW3SW(AF296167); genotype IV
comprises SJ14(AJ428856). SH1(AJ428855). GB(AJ428854). G6(AJ428-
853). SB2(AJ428852). TW74SW(AF117281). TW32SW(AF117280).

TWI11SW(AF302068): non-China isolates of swine HEV: genotype III
comprises Arkel1(AY 115488) . Meng(AF082843). swUS27(AF466685).

swUS26(AF466684). swUS25(AF466683). swUS24(AF466682), swUS23
(AF466681), swUS22(AF466680). swUS21(AF466679). swUS20(AF46-
6678). swUSI9(AF466677). swUS18(AF466676), swUS17{AF466675).
swUS16(AF466674). swUS15(AF466673). swUS14(AF466672), swUS13
(AF466671). swUS12(AF466670). swUS11(AF466669). swUS10(AF466-
668). swUSO7(AF466665)- swJ1-1(AB094203). swJ2-1(AB094207). swJ3-
1(AB094212) . swJ4-1(AB094215). swJ5-1(AB094216). swJ6-1(AB09-
4217y, swi8-1(AB094226). sw)10-1(AB094238). swJ11-1(AB(94240).
swl12-1(AB094250). swJ15-1(AB094256). swJ16-1(AB094267). swJ17-1

'(AB094272). swJ18-1(AB094275)., swJ19-1(AB094279). swJ20- 1(AB094-

290). swJ22-1(AB094293). swJ23-1(AB094305). swJ24-1(AB094306).
swJ25-1(AB094317). swIC1990(AB096756). swI570(AB073909). swJ681
(AB0073910). sw791(AB073911). swL82(AB105898). swL97(AB105-
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899). swL98(AB105900). swL131(AB105901). swL234(AB105903).
swL235(AB105904). KOR1(AF516178). KOR2(AF516179). KOR3(AF52-
7942). (NLSW122(AF336299). NLSW105(AF336298). NLSW99(AF33-
6297) NLSW97(AF336296).NLSW85(AF336295).NLSW82(AF336294).
NLSW36(AF336293). NLSW28(AF336292). NLSW22(AF336291). NL-
SW20(AF336290). NLSW91(AY032759). NLSW50(AY032758) . NLSW76
. (AY032757).NLSW68(AY032756); genotype IV comprises: swJ7-1(ABO-
94219). swJ13-1(AB094254). swJL145(AB105902).

91.4%, Bk, % 13 BR¥E¥E HEV 7y B R TIVEA
FIVA WA, [FSHzRIs a2 R 4T 47,
HARESRHERFAGERMSEFAR, 13 MEksS
IVA TRFRFER T1 ZER—9 % L.

13 /MR HEV 4 B ¥k ORF2 299bp H Bt 5+
E KRG A HEV ZERIVE RPEHE A 81.3%~91.3%,
X5 EMSMRIE & EEE HEV 54 E A HEV #/[
BHMBREHE—BC, #—5 WNEEKFEIER
BEFRR—FABELBHERR. 5HEKKE S &
¥R HEV i, RN 82.6%~91.3%, HFX
5 B BIRE TR EKKHIT. FEfdte, Bk
A AR P E KRS HEV RRR D —H 3,
FET HEVIVE!, BiEZ/DAfHER HEVIVE 2
FE KEE¥ETE HEV f R,

BAR¥E Y HEV J§ —BARIIBAHRERD, Xt
BEFHEBRARRBLR, BHTHTERA HEV
MEhYIfE £, BNERRRZENRMHEEBEA
R TE 1F

S& i
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