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Abstract: The study was aimed to establish an indirect ELISA for epidemiological investigation of
hepatitis E virus (HEV) infections in pigs from the major pig — producing regions of Zhejiang
Province. The gene fragment covering immunogenic epitopes of HEV ORF2 was synthesized and
expressed in Escherichia coli. Western blot analysis revealed that the purified protein reacted to
HEYV positive sera, but not to positive sera of other common viruses infecting pigs. An indirect
ELISA system was then developed using truncated HEV ORF2 protein as the coating antigen and
had diagnostic accuracy of 91.5 % as compared with a diagnostic kit for HEV antibodies. A total
of 1 330 serum samples were collected from 46 pig farms in Zhejiang province during 2005—2008
and tested for sero-prevalence of HEV using the indirect ELISA. The average HEV-positive rate
was 55. 7% (741/1 330). The positive rate of 2005 and 2006 was 62. 7% (175/279) and 61.4%
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(301/490) respectively, much higher than those of 2007 (43.1%, 59/137) and 2008 (48.6% .

206/424).

Meanwhile, the pigs aged 66 — 100 days had a statistically higher positive rate

(58.2%, 110/189) as compared with that of pigs of 30 —65 (39.7% ., 73/184) and 101 — 160
(44.1%, 83/188) days. Only three herds in the study were HEV antibody-negative, indicating

high sero-prevalence of HEV in the pig populations in Zhejiang Province.
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Fig. 1 Scheme (A) and identification (B) of amplification of HEV ORF2 epitope sequence

®x1 HEVHERERUEESGHASY
Table 1 Primers used in amplification of HEV ORF2 epitope sequence

GEY)
Oligo-Nucleotide

JF%]  Sequence

F1
R1
F2
R2
F3
R3
F4
R4
F5
R5
F6
R6

5-CTAAAGTCACACTTGATGGCCGCCCACTTACTACTATCCAGCAGTATTCTAAGACCTTC-3'
5'-CAGCCTCCCAAAAAGACAACTTACCACGCAGCGGCAGTACATAGAAGGTCTTAGAATAC-3'
5'-AACTGGTGCGCAAGCCGTGGCCCGCTCTCTGGACTGGTCTAAAGTCACACTTGATG-3'
5-GGTGTTATAGTTATATGGATAACCCGCTTTCGTAGTACCAGCCTCCCAAAAAGACAAC-3'
5-CTATGTATGTTTCAGACACTGTTACTTTTGTCAATGTAGCAACTGGTGCGCAAGCCGT-3'
5'-CGCCGCATTTTCAATCAGGATCTGATCACTAGCAGTGGTGTTATAGTTATATGGAT-3'
5'-GAGTATGACCAGACTACTTACGGCTCGTCAACCAACCCTATGTATGTTTCAGACA-3'
5'-AGACTAGTTGTGTAAGTAGAAATAGCAACACGATGACCCGCCGCATTTTCAATCAG-3'
5-GCTAATGACGTTTTATGGCTTTCACTCACCGCGGCCGAGTATGACCAGACTACT-3'
5'-GCACACCAACAGCAGACACAGACACAGGCCCAGCACCCAGACTAGTTGTGTAAGTA-3'
5'-GCCGGATCCTCTCGCCCTTTTTCAGTTCTCCGCGCTAATGACGTTTTATGG-3'
5'-GAACTCGAGCAGAGCAGAGTGAGGAGCAAGCACACCAACAGCAGACA-3'

1.4 HII&A%# HEV BN FERITRFPE e ZA 2L NN S5 3 X (1Y 46 A BUASEAL 35 37 14 I 375
HA W 58 Br # 52 19 ELISA #K & XF 2005 — i FEAT HEV Rp ST A R R0 . DUAG E 5% F HEV
2008 4EfY 1 330 i 43 ok H T IL A AN (AN L8 BRI AT A IS DL . Herh 2005 102006 4E 53



1040 &% g o=

E ¥ ik 40 %

SIBEHLRAESE ML 279 4y F1 490 53 52007 4EF1 2008
AR 561 By AE U 23 Bk B 30—65 H i (n=184) ,
66—100 H i (n=189) Ll M 101 — 160 H # (n=
188) My A& f . A I o A& vy B e 96 L AR i 57
HEV BH M 138 %) B8 . [6] iF 3 57 8 A4S BA 7 1fi 375 % BR
DL ELISA 45 5L B BHPE 0 2 1 (i CRP 72048 +
350 RIS A 0 1l 375 A & 1 OD gz (K T 5 T XA
(LB o 40 78 BT BHME L R 2 Sl B

2 & R
2.1 ¥ HEV ORF2 iR R F 5B 52 b

WE 1 iR, 6 % PCR “#4 DNA Hk/E 1
ZERFWE R RN HUH 8. %6
PCR ¥ 5 g A pET-30a 3844, I Fy 25 5 & 46 A
) HEV ORF2 4 Jit 3= A7 )7 51 5 FU 7 51 5¢ 4 —
.
2.2 HEVORFR2HEEBAMREEHAL

HEV ORF2 & [ 7E KA h R 8 J5 & SDS-
PAGE 4 M 6 Wi 8 11 DA AT % M 19 T8 203808 L A X
Sy FIREAE 26 ku 247, 28 Ni-NTA B i b 8 i 4
fefa TR ey H & 1 (&l 2. lane 1), Brad-
ford YL MAG HAE W 0.9 mg « mL™',
2.3 SUEAGRBERMELTE

Western Blot 558 7~ 26 ku B 4lifbE H (e &
HEV FHM%: I35 & A= 5 54 b (&l 2, lane 3) . B
P35 HEV ORF2 $it i X 85 115 HEV I
HEA R S RN
2.4 ¥ HEV Hi{k g ELISA & 758 H 4k

I RE 28530 v X i Ak R 1 1 B A U R R
TH RS BGIEAT T A, 15 31 5 T R A ol ok B Ry
20 pg » mL ' MG RAER RS 12 100, #F—
o XF ELISA J5 36 19 5 S AR e PR R AT T 4007, 45
SRR IEL R A /N LA R 1T B PR LT S
5 HEV ORF2 & [ &4 R+ H OD,g, (H AR T 15
B XFFA BEPEXT B M rY 3 ik E Z R B R gt s
R A FE ARG FE i OD (EAREZE (D4 T 0. 072 F
0. 103, F U ZA M A R B AR HEE .
2.5 5 A HEV g @R4iRF &M LE 33

X5 713 4 08 FE i R R A a7 & R0 A B
FUEE ST ELISA J5 ¥ #E AT A I, G & 0] 5k
91.5%(65/71) (£ 2) . Ho A PF 58 o ELISA £
LE5N 29 4y HEV BHPE L3, J7 % HEV 2 Wik 51
BRI 5 S AL 3 O PR AR A 38 100245 1 X 42

ku g

26—

M. EAE S FREmAE: L sifba s EAW

SDS-PAGE; 2. i R A EHAWRE K ELO W

SDS-PAGE;3. R IAJ5 &4 W WK E A M

Western Blots 4. 5 5 3 3K JF 25 1 W 18 14 2 11 1Y

Western Blot

M. Protein marker;1. SDS-PAGE of purified pro-

tein; 2. SDS-PAGE of proteins from recombinant

E. coli; 3. Western Blot of proteins from recom-

binant E. coli; 4. Western Blot of proteins from

original E. coli

B2 BXEFAXFSORF RAEAMNKEL

1. #0 Western Blot X &

Fig. 2 Purification of the HEV ORF2 protein by

Ni-NTA agarose and analysis of immuno-

reactivity by Western Blot
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Table 2 Comparison of the developed indirect ELISA in this
study with the ELISA kit ( Wantai) on 71 serum

samples
Ji#% HEV 2 Wik &

] $ ELISA No. HEV ~ No. HEV
o ) Total (%)

positive negative
No. HEV positive 29 0 29 (100%)
No. HEV negative 6 36 42 (85.7%)
Total 35 36 71 (91.5%)
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Table 3 Sero-prevalence of hepatitis E virus infections in pigs

by indirect ELISA

5 Cases
o
Year o A FF A FHPESR/ %
No. samples  No. HEV positive Positive rate

2005 279 175 62.7"
2006 490 301 61.4"
2007 137 59 43.1
2008 424 206 48. 6
Total 1 330 741 55.7

* TR G HE ARG Y B R 22 S | 3 (P<C0. 05)
* Marked statistical difference at P<C0.05 compared with

those of other years

®4 FTRBREFET HEV ARG
Table 4 Sero-prevalence of pigs at different age against HEV

infections
H#%/d A DU AR i PR AE FHPERR/ %
Age/d  No. samples tested No. HEV positive Positive rate
30—65 184 73 39.7
66—100 189 110 58. 2"
101—160 188 83 44. 1

* 2785 HE FE R B A6 PHPE 3 22 53 | 3 (P<C0. 05)
* Marked statistical difference at P<C0. 05 compared with

those pigs at other ages
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