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(P1, M80581; P2,

1 HEV RFPCR D10330; B2, M73218) ,

Tablel The primers sequencesfor HEV RT-PCR AF185822) , (11,X98292; 12 ,X99441 ; 13 ,AF076239;
Primer Seauence” Ste” 14, AF459438) (CL, D11092; C2, D11093; C3,
El CTGTTTAAYCTTGCTGACAC 6260-6279nt L08816; C4, L25547; C5, M94177; Cvl, AB108537; Cv2,
E2 GACAGAATTGATTTCGTCG 6298-6316nt AJ272108) , (Chadl A Y204877) ,

E4-1 TGTTGGTTRTCATAATCCTG 6486-6467nt M 74506) i (U sl ,AF060668: U2 A F060669) ’
E+4 TGCTGGTTATCGTAATCCTG 64866467t (J1,AB074918:J2 ,AB074920;J3 , AP003430 ;34 , ABO99347 :
E5 W GARA GCCAAAGCACATC 6568-6551nt

#. Y=CT,R=A/IG, W=A/T.

*. dtes on the genome of Burma stran ( GeneBank accesson

J9 ,AB074915) ,

J5,AB091394 ;36 ,AB097812;J7 , AB080575 ;J8 ,AB074917;
(swUSL ,AF082843) ,

swCal, AY115488) , snJal , AB073912 ; swia2 ,
number : D10330) . ( ) \ (
AB097811) MegAlign (L asergene
B B, al, 2W1;94 smin; verson, www. megaftware. net) Neighbor-Joining
94 30s 53 30s,72 40s,35 72 (Kimura2parameter ) . Bootstrap
Smin PCR E2 B, 3l (Replication ~ 250) Bootstrap 70 %
, 2l ;94 5min; 94 30s,
53 30s,72 40s,35 ;72 5min E
( ) :
pMT-18 ( ),
“ h ; 1
“ NN ; 11 E E1
DT Y
, 15
5 33 ( 1)
HEV (B1, GenBank
< El E2 E4-1/4 E
Genotype | —— ) e———————— ~ = : 1
D10330. SEQJCTGTTTAACCTTGC TGACAC] GACAGAATTGATTTCGTCG]|CAGGATTATGACAACCAAC|GATGTGC TITGGCTCTCT
011092 . SEQ|CTGTTTAACCTTGCTGACAC| GACAGAATTGATTTCGTCG|CAGGATTATGACAACCAAC|GATG TGCTTTGGCTTTCT
D11093 . SEQ| CTGTTTAACCTTGCTGACAC] GACAGAATTGATTTCGTCG| CACGATTATGACAACCAAC) GATE TGCTTTGGCTTTCT
1088 16 . SEQjCTGTTTAACCTTGCTGACAC] GACAGAATTGATTTCGTCGCAGGATTATGATAAC CAAC| GATG TGCTTTGGCTTTCT
|  iL25547.SEQ|CTGTTTAACCTTGCTGACAC| GACAGAATTGATTTICGTCG|CAGGATTATGACAACCARC|GATG TGCTTTGGCTTICT
i M73218 . SEQ| CTETTCARCCTTGCTGACAC] GACAGAATTGATTTCGTCGY CAGGATTATGATAAC CAAC| GATG TGCTTTGGCTCTCT
M3 058 1. seq) ¢ TETTTAACCTTGCTEACAC| GACAGAATTIGATTTICETCG | CAGGATTA TGACAACCAAC) GATG TGCTTTGGCTTTCT
i M94177. SEQ| CTETTTAACCTIGCTGACAC| GACAGAATIGATTTCGTCGYCAGGATTATGATAACCARC| GATGTGC TTTGGCTTTCT
1 X968292 . SEQJCTGTTTAATC TTGCTGACAC] GACAGAATTGATTTCGTCG]CAGGATTATGATAACCAAC)GATGTGCTTTGGCTTTCT
¥99441. SEQ| CTGTTTAACCTTGCTGACAC| GACAGAATTGATTTCGTCGYCAGGATTATGACAATCAAC| GATG TGCTTTGGCTCTCT
Ar051830. S| CTGTTCAACCTTGC TGACAC] GACAGAATTGATTTCGTCGY CAGGATTATGATAACCAAC|GATGTGCTTTGGCTCTCT
| AP076229. S| CTETTCAACCTTGCTGACAC|GACAGARTTGATTTCSTCG|CAGGATTATGATAACCAAC| GATG TGC TTTGGC TCTCT
{ AT 185822 . 8| CTGTTCAACCTIGCTGACAC) GACAGAATTGATTTCGTC GY CAGGACTATGATAACCAAC| GATG TGCTTTGGCTCTCT
AP459438 . S|CTCTTCAACCTTGC TEACAC| GACAGAATTGA TTTCGTCG CAGGATTA TGATAAC CAAC| GATG TGC TTTGGC TCTCT
- = = = AY204877. S|CTGTTTAACCTIGC TGACACY GACAGAATTGATTICGTICG|C AGGACTATSACAAC CAACIGATGTGCTTTGGCTTICT |
ABO74915. S{CTGTTTAATC TTGC TGATAC] GACAGAATTAATTTCGTCGJCAGGACTA TGACAACCAACGATE TECTTTGGC TTTCA
AB074917. 5| cT6TTCAATC TT6C TGACAC| GACAGAATTIGATTTCGTCG | CAGGATTACGATAACCARC) GATG TGC TATGGC TTTCA
IV 28080575 S| CTGTTTAATCTTOC TOACAC] GACAGAA TTCATTTCATCG{CAGEATTACGATAACCAGE] GATE TGC TTTGGCTTTCA
AB097811. S| CTGTTTAATCTTGCTEACAC|GACAGAATTGATTTCGTCG | CAGGATTACGATAACCAGC| GAT6 TGC TTT6GC TTTCA
: AB097812 . S[CTGTTTAATCTTGC TGACACIGACAGAATTGATTITCGTCG CAGGATTACGATAAC CAGCGATGTGC TTTGGC TTTCA
B099347. S| CTGTTTAATC TTGCTGACAC|GACAGAATTGATTTCGTCG| CAGGATTACGATAACCAGC| GATG TGCTTTGGC TCTCA
B108537.SJCTGTTTAATCTTGC TGACAL] GACAGAATTGATTTCGTCGI CAGGATTATGATAATCAGC] GATGTGCTTTGGCTCTCA
3| I TAATCITAC IO AL GACAGAATTRATTICOTCH | A OATIATBAC MAC QM ATR TG TITGOCTTIR
TTACTTAACCTIGCTGACAC] SACAGAATTAATTTCGTC CAGGATTATGACAAC CAGC] GATSTACTTTGOCTOTCC
TTGTTTAATCTTGC TGATAC)GACAGAATTGATTTCGTCG| CAGGATTATGATAAC CAAC| GATG TTTTGCTGGC TCTCT
TTGTTTAATC TCGC TGACAC) GACAGRATTGATTTCGTCG CAGGATTA TGATAAC CAGC] GATGTTC TGTGGCTCTCC
TTGTTTAATC TCGCTGATAC| GACAGAATTGATTTC GTC G| CAGGATTATGATAAC CAGC| GATGTTCTGTG GCTCTCC
CTGTTCAATCTTGC TGACACIGACAGAATTGATTTC GTCG | CAAGATTA TGACAACCAAC] GATGTTTTGTGGC TCTCT
CTGTTTAATCTTGS TGATAC] GACAGAATTGATTTCGTCG| CAGGATTATGATAAC CAGC| GATGTTTTG TGGC TCTCT
CTGTTCAATCTCGC TGATAC) GACAGRATTGATTTCGTC G CAGGATTATGATAACCAGC| GATG TTTTGTG GC TTTCC
CTGTTTAACCTTGC TGATAC) GACAGAA TTGATITCGTC6{ CAGGATTATGATAACCAGE| GATE TTC TG TG GC TCTCC
CTGTTCAATCTTGC TGATAC] GACAGAATTGATTTCGTCGlCAGGAC TATGATAACCAGC)GATGTICTGTGGCTCTCT |
TTGTTCAATCTTGCCGATAC]| GACAGAATTAATTTCGTCGCAGGAC TACGATARCCAAC|GATGTCCTATGGCTTTCT

1 E

33 HEV

Fgure 1 The homologous comparion of E primer set with the genomesof thirty-three HEV srains
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Figure 2 Compari®n of nucleotide phylogenetic trees protracted by the amplified fragmentsof E primer st (A)

and by the complete genomesof HEV (B)

Details and accesson numbers for the sequences used for comparin are provided in Materids and Methods.
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HEV RNA E 5 , n3 n6 n7
) E ng n9; E ,
(6369 6 466nt,98bp) HEV E 5 5
[13] 4 E
2 29.4%, 3 ,
ORF1 ORFR2 5
( ) E PCR ,
; 4 , n9
(Meng ,ConORF1 ConORF2 JE
HEV : HEV
17 -HEV IgM 4 17  HEWIgM
2.1 Table 4 The PCR results of 17 HEV-IgM reactive dinica
HEV ,  PBS(20mmol/L pH7.2) serum samples amplified with four primer sts
10 % , 10 _ Tested Positive sample Positive
Primer set
HEV no. n3 n6 n7 n8 n9 rae (%)
' Meng 17 - + 5.9
3 HEV E ConORF1 17 - + + 11.8
3 ; HEV ConORF2 17 + 5.9
, ConORF2 3 E
3 HEV
) s i . HEV-IgM 79
Table 3 Comparion of the sengtivity of different primer
stson PCR detecting of genotype | or IV HEV 33 ALT (
: ) E PCR
HEV Primer
Meng  ConORFL _ ConORF2 PCR , 5 3
Gerotype | 104 10* 10° 33 HEV-IgM 6
2 2 1
Genotype IV 10 10 10 HEV PCR , 18.2 %
2.2 ,PCR 33.3% 85.7%
HEV- IgM ) 45.6 % 36 HEV PCR
4 , 33 , 90%
E PCR
Table5 The PCR result usng E primer st on different clinicad sera with anti-HEV IgM
Source o Tegted Postive no. Postive
Clinica status
of sera no. Totd Genotype | Genotype IV rate (%)
Blood bank Subdlinicd 33 6 4 2 18.2
Hospitd A Acute hepatitis 36 12 1 11 33.3
Hogitd B Acute hepatitis 7 6 0 6 85.7
Hogitd C Acute hepatitis 15 9 2 7 60.0
Hogitd D Acute hepatitis 21 9 0 9 42.9
Subdlinica 33 6 4 2 18.2
Totd
Acute hepatitis 79 36 3 33 45.6
7
D) « ) ( A), 35 : 84 %
96.7% 100 %, 100 %, ( C D)

HEV 4
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( 3 , 88.6% 100 %
,Goupl  Goup2, Bootstrap Bootstrap ,
Group 1 (Goupl  Bootstrap Gouwp 1 ,
100%) Goup 1 7 84% 90.7 %, Group 1 ,
Cvl, 92.7% 100 %; Group 2

Genotype |

Genotype [V

- Genotype 1l
Genotype [l

0.02

3 42 E
Figure 3 Phylogenetic andyssof fourty-two E primer set detected samples
represent the reference sequences, ther detals and accesson numbers are provided in Materids and Methods.
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Design and Preliminary Application of a Set of Highly Sensitive Universal RT-
PCR Primersfor Detecting Genotype I/ IV Hepatitis E Virus

GE Sheng-xiang, GUO Qing-shun, L | Shao-wei , ZHAN GJun, XIA Ning-shao

( Research Center for Medical Molecular Virology of Fujian Province, Xiamen University, Xiamen 361005, China)

Abstract : Genomic sequences of genotypes |, 11, I11 and IV of hepatitis E virus were aigned and the conserved

region was selected for designing a set of reverse-transcription polymerase chain reaction (RT-PCR) primers,
which were denominated as E primers. The sendtivity of E primers and three setsof reported primers (Meng,
ConORF1 and ConORF2) were compared by usng HEV genotypes | and 1V challenged monkeys stoolsand sera

of hepatitis E patients. The detection limit of E primersfor genotype | HEV in monkey stools was 10 to 1000
timeslower than that of reference primers, and the same or 10 times lower than that of reference primers for
genotype IV HEV. When amplified by RT-PCR using E primers, five out of seventeen (29.4 %) anti-HEV
IgM postive patients sera were podtive, and just 1 or 2 samples were postive when RT- PCR were performed
usng reference primers. Thus, the E primers would be a better choice for detection of HEV RNA in samples
from China, where only genotype IV and genotype | HEV were reported.

Key words: hepatitis E virus; Genotype |; Genotype IV ; polymerase chain reaction; universa primer
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