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Amplification and evolution analysis on full-length genome of swine hepatitis E virus
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Abstract: To analyze the evolution trend and make a foundation for researching the infectious clone of swine Hepatitis E Vi-

rus (HEV), complete genome sequences of swine HEV was amplified by Reverse transcription nested PCR (RT-PCR). The

homology and phylogenetic tree were analyzed by DNAStar and MEGA4. 0 software, respectively. Results indicated that the

full-length genome of swine HEV was successfully amplified by RT-nPCR and RACE. The homology analysis indicated that
the swine HEV shared the highest homologies (96. 1% ) with swine HEV isolated from Xinjiang (GU119961). The phyloge-

netic tree suggested that this isolate belonged to swine HEV 4h sub-genotype.
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n HEV (317 2 & B nl gg. HI2 3 H 8/ oh 1k, ¢
FxmE HEV 15> FHAT A KD UE 2009 48
2RI BEAE T B W b DB SR 37 0 A i b HEV (17 J8%
YelE AT i) A A L AE 2010 4R FR AT
mEARN R HEV B3 AT 0 k47 7 8 4,
RITEERE R AAE R = 1) HEV B R (FHE R R
10. 26 70)% A% 3Cl 1o o BUH b — 4k B HEV
FEA AT HEV (14 3L P2 5 388, I x6f JHE TR) 5 A
HEARSC R BEAT 43 HT, RS2 HEV iF 5% 355 Sl

1 R E

L1 HEACRESAM % HEV Z8EERA, R
0.1% DEPC 4b # () PBS 2% il (PBS 2% ' L,
NaCl 137 mmol/L,KCI 2. 7 mmol/L,Na, HPO, 10
mmol/L,KH,PO, 2 mmol/L,pH7.2~7.4) # &3
EREAS . B0 ) 12 000 g B0 15 min, o4 B3
—80 CHRA4E,

1.2 RT-nPCR #E# W HEV RNA  F] JH Trizol
(Invitrogen) RNA $2 i 1 & 42 W& 8 F v &
RNA, - JE 77300 5% 5 Al cDNA B, 308 5% skl 57 R
M TaKaRa 22 5] AMV ¥ 5 53380500 & #8844 1251
UL AEAT . RT-nPCR 519))7 4 8 AR HEV
IS, AT LAY G N R HEV (09 Bir 43 )7 41, 51
PR glnge 1107 SRR 42 °C 30 min. 95 C

5 min, FJFHA K cDNA #4178 PCR, ¥ # HEV
Kse 1 ORF2 XL 4 i Br (348 bp) . PCR ™
Y1 00 B A U A PR TR AT Y AR

1.3 HEV ERHFF 2Ky FH QlAamp Vi-
ral RNA Mini Kit(QIAGEN) it % & #£ Bt HEV [
PERE G (27 £) % RNA, ] | PrimeScript™ One
Step RT-PCR Kit Ver. 2 i #| & ¥ 4% HEV () 43
KA ¥5 . 2EERAF 5 HR 5 B934 . F1
B/ 1285 bp,F2 R EE R/ R 1 603 bp,F3 A
Bk /N 1339 bp F4 B Bek/NHR 1 236 bp,F5 K
B K/ R 1932 bp. 517 5 gk 17, PCR
Z¥% .50 °C 30 min,95 °C 3 min,95 °C 30 s,50 C
30 .72 °C 3 min, PCR f§¥ 2%k .35 ¥, HEV
5'F0 3" s 4y K A 5'-Full RACE Kit with ATP #il
3'-Full RACE Core set with PrimeScript™ RTase
A AT L5 A 3" A BE K /N4 il R 501 bp
1936 bp, W 252 UL 45, HAR K 44 95
°C 3 min,95 C 30 s,55 C 30 5,72 °C 1 min; PCR
PEA S 20 E 3672 C ZEAR 10 min, NE.95 C
3 min,95 ‘C 30 s.55 °C 30 5,72 “C 1 min; PCR {§
WS 25 G ;72 “C#Ef#H 10 min, PCR F=¥ H
1 0 35t I A O 5 PR VK R I 1 2% . I 2% i T
Wzt Ak J5 AT v BE AN T

c Primer sequence (5'-3") Product Length /bp Reference
S11 AGGCTCCTGGCRTYACTACTG F1 1 285 [17]
Al2 GCG GCA CTG GGC RTA AAA CT
HEV-A3 GAAAAGTCTGGCCGTGATTAC F2 1603 This study
HEV-B2 TCCTCAGTAATAGTAAGGGC
HEV-C3 GCCAGCCATAGCTTGGTTTGAAG F3 1339 This study
D3R CTGGAAGAATGTTATACGAGACAC
DAF ATGGTGGAGAAAGGCCAGGAT F4 1236 This study
ER2 GAAGGGGTTGGTTGGATGAAT
EF1 TTTCTGGGGTGACCGGGTTGATT F5 1932 This study
HEV31 CAGGGAGCGCGGAACGCAGAAAAGA
5'Race-Al GCAGTGARTARAGYGCAAYCCCHGTCT 5'RACE 501 [17]
5"Race-A2 CGRGCCATYGCCTCNGCRACATC
3'Race-S1 ACYACNACTGCTGCYACACGBTTYATGA 3'RACE 936
3'Race-S2 CTYTGTTYAAYCTTGCTGAYACGCTKCTC
HEV1 AATTATGCC(T)CAGTAC(T)CGG(AGTTG HEV detection 348 [16]
HEV2 CCCTTA(G) TCC(T)TGCTGA(C)GCATTCTC
HEV3 GTT(AATGCTT(COTGCATA(T)CATGGCT
HEV4 AGCCGACGAAATCAATTCTGTC

1.4 HEV R#EEMBEAL 2 R SeqMan 1 F
X HEV iy 5 A~ J Bofn 5 # 3" RACE # 17 Bf 4% ,

HEV 4 5L [H 4 Jy7 51 i3 17 Blast # 1 12 J¥ 51 kb X 49
1. 91 38 32 GeneBank % #E i (KJ155502). % A
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DNAStar # £ F1 Megalign 44 x5 H 43 551 i 47 7] 95
BT MR G4k 7 . HEV 3 K 845 B i %
(¥ 2 BT 51 o - SE A 1 %S NC001434 il M80581;
FEP 2 B MT74506; £ K 3 AU Sk JN906975 Al
AB089824 ; H [ 4 %Ik GU206559, Hirp KP4 #
WA R A 2 B8 7 51 . a WAL Ry AF117275
1 AJ344171;b W&y AB124818 F1 AJ344186; ¢
W AL Sk AB082545; d W M B AJ344181 Al
AY596308; e W A S AF324501; g W & N
AB108537;h %Iy IN542514 Fil KF703731,

2 # B

2.1 % HEV RT-nPCR #ll PCR j=#%5 1% 55
I AR 5 Ji HL vk 0 T, PR 1, R BRI RS KD
348 bp fH—%k ., PCR F=#¥yi&#: pMDI18-T # ik, it
7177 5000 5% . Blast 23081 SR 1200 8 8 T3 4 Al g%
HEV,

1~5:FE 595 56 M X B8 s M. DL2000 marker
1-5: number of samples; 6: negative control; M. DNA Marker
DL2000.
1 RT-nested PCR 7= 4 B ik 45 &2
Fig. 1 Agarose gel electrophoresis of HEV gene fragment am-
plified by RT-nested PCR

2.2 % HEV &K ILHA P 5P 1 K/ Hr  HEV
SILHAF A 53R 5 F#E1T PCR 785, U™ ¥y £
1 %0 35t i 6 Je Hi Sk 43 BT - 5 1 H Y R BN B8 K /)N
3455 E 2, HEV 5'F1 3/ s 4 18 2% 51 5 11
WR/N—F, K 3. PCR ¥ % # pMDI18-T #
T HEAT I H 5 L £ Blast 43 97 5 7R 45 58 1F 0, 0%
HEV £ K ¥ 1 % o), HEV 4 3 K 41 5 5 38 52
GenBank (48 % . 7715/ KJ155502,
AL HEV sk RN A 2= KA
7 240 bp(Z Pol (A #4),GC &/~ 55% ., 5
%is Ky 1 bp—26 bp, FFHB EEHE 1(ORF1) 2y 27 bp—
5 150 bp, FFRCPIIEHE 2(ORF2) ) 5 147 bp—7 171
bp ., FFHC B AE 3(ORF3) 24 5 175 bp—5 519 bp, 3’
Wk 7172 bp—7 264 bp, H ORF1 1 ORF2 4 3 4

bp
2000

1000
750
500
250
100

1:F1 i Be 2:F2 Jy B 3:F3 J B 4:F4 )7 Bes5:F5 J7 B 6 BT |
M.DL2000 marker
1: F1 fragment; 2: F2 fragment; 3: F3 fragment; 4: F4 fragment;
5: F5 fragment; 6;: negative control; M: DNA Marker DL2000.

2 ¥ HEV £KERFAFT PCR ¥ 15
Fig. 2 Agarose gel electrophoresis of HEV complete sequences

fragment amplified by PCR

1.5'RACE PCR;2:3'RACE PCR 3. BH4: %} B8 ; M. DL2000 marker
1. 5 RACE PCR; 2. 3' RACE PCR; 3. negative control; M;.
DL2000 marker.
3 ¥ HEV EE 4 5'RACE #1 3'RACE PCR ¥ %
Fig.3 Agarose gel electrophoresis of HEV 5 RACE and 3’
RACE sequences fragment amplified by PCR

B E S, ORF3 5H ORF2 X2 H &,
2.3 J% HEV &R IR 45 5 [R5 o A &R ge ik 1
AT AR IE R [ R A BT R L % FE AR S HEV
1 A1 2 #.3 RUFN 4 B[RRI R 39.126~96. 1%,
5 2009 A 4 B OH B8 (GUL19961), # X
(GU188851) Al 2011 44y &5 H m &L (JQ740781) (1)
[] 5 i s 4 R 96, 196,95, 7% F 95. 5% 5
1993 A4 H & V5 5F 9 A HEV (M74506, £ K 2
D A PR F A% (39. 1%0) , A 4,

J£F HEV ORF2 #43 J¥ 51 (348 bp) [ & 4t ilf
A5 B Sk 7R o AR S5 43 B 1 AR (KJ155502) @ T 5
4 A h WA HEV. 5 2011 4E 50 B H = 8 3
HEV (JN613156) 2009 4F 4 55 H #7 9% 19 5% HEV
(GU119961 ). 2009 4F 4r B H & W MY % HEV
(GU188851) 1 2011 4F 4> B H ™ 5 9 A HEV
(JQ740781D) L Rk R BRI 5,
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Percent Identity

4 5][6 7 ]8][9]10
1 41.0 [436 (405 [407 [412 (396 (396 1 AB089824 seq
2 j 84.0 (307 [95.3 [96.1 [30.0 [40.2 [403| 2 GU119961.seq
3 ; 841 (401 955 (957 |39.0 (405 [406 | 3 GU188851.58q
g | 4 [116.1[185 40.0 [84.4 [84.4 [39.3 [408 [408 | 4 GU206559.58q
§ | 5 [1052[123.0[12056/121.5 40.0 (402 (406 [405] 5 JN906975.5eq
5 | 6 [118.3[ 49 [ 47 [18.1 [1222 95.5 406 6 JQ740781.5eq
& | 7 [1175] 40 [ 45 [181 [1212] 47 407 7 KJ155502.58q
8 [115.2[126.2[125.9[124.6[120.4[125.2 415 8 M74506.5eq
9 [1231[120.3[118.5[117.1[1183[118.9 93] 9 MB0581.5eq
10 [122.9[119.5[118.0[117.3[118.6[118.3[117.9[1142 17 10 NC001434 seq
1 |2 3[a|s5[6[7]8[09]10

4 HEVE£EFAFFIRBEESH(%)

Fig.4 Homolog analysis of HEV complete genome sequences
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Fig.5 Phylogenetic analysis base on HEV ORF2 partial se-
quence
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