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Capsid protein and methyltransferase can be used for genotyping of hepatitis E virus HU Ling-ling , WANG Yue-
rong”® (Department of Laboratory Medicine , Shanghai Municipal Hospital of Traditional Chinese Medicine Af-
filiated to Shanghai TCM University ,Shanghai 200071 ,China)

[Abstract] Objective
of hepatitis E virus(HEV). Methods

To understand the part of the coding region can be used as the basis for the genotyping
Thirty-five full-length sequences of HEV currently available in GenBank were
download,and sequence alignment and evolutionary analysis of these thirty-five full-length sequences and part of the
coding region were done. Results The complete genome of HEV was 7. 5 kb in length, while Capsid Protein was
1 982 bp,Methyltransferase was 545 bp. The result of sequence alignment and evolutionary analysis of the two kinds
of protein were consistent with the complete genome of HEV. Conclusion The sequence of Capsid Protein and Meth-

yltransferase is shorter,and can be used as the basis for the genotyping of HEV, which is more simple and rapid.

[Key words] hepatitis E virus; genotype;

AT 4895 7 (HEV) 51 i [ BT 58 2 — R & 281 &
TRt B W A2 o o S R v ) o T B A Sk T A ) R
A0 B SR, ELR R ™ R B R iR B TR
B, HEV & 8 IE 58 RNA B 3. A 3 A JF A 2 % 4E
(ORB®YM . ORF1 EZ 4 fth 5 Fp A 454 2 (1. R RO R
SRR e B R 25 1 B8 22 SR 0 IR B B L R 8 8 A RNA Kt
19 RNA G0 ORF2 i 3 19 2 B 451 & A 4 X, £ 2 5
MARSEEN .

T FU T 48 (V12 W A A BIF R 2 9 K HEV 43 8L il
BRBF R KR E v kB S HEV B K 28 BUAR G,
AT ae g AR HEV 4y Jy 4 DAL A, 32 202 R 4 %
HEV 738 #k 42k 5 90 50 4% 1 B W) Ik b TR 07 A 3B 19
BB S R IR s . A Sy g 2 g, B
FE BV A s L% A R ME B 2 0 1 AT T L 2 B SR N R By
T R R A R T A . ENAMIE R A K E ik
BHEV #8455 B 7 90 8 A0 4 2 1 e 9 AT 2L 40 AL . A B
FELEH HEV &8 43 5 K5 371 48 1) 68 45 2 A 42 3k (] )3 9] A7
By AL R EIT .

1 #BEFE

1.1 HEV Z##k  Chi-XJ1 # (NC_001434) g KL 5 4 #I,
J& GenBank Fil 7 B 4 HUERG . JEIH 2 B LA BVE R0 5
B (MEX-14) iy 22 36 A 5 51 i SR 7E GenBank 75 1 A5 AT
98, EEXIAE 1.3.4 BT IHRIT.

EFE T IR Lo WL A, RN R 50 TR, 2

capsid protein;

methyltransferase

L2 ZJpHIx RGN 275 L 2 )¥ 5 50 17 19
il A B R X A 147 5 Z i 22 5 (R 3 B TR
1A 73 2 6] 60 AE B OC 3R L A2 J R e IRL LB T 91 4 A 0L
Y. HETHE R ZH 275 X #)F & Clustal W, AR
il Clustal W B¢ Xt 35 #k HEV )¢ 5t 17 £ 5 51t Xt i
treev 32 2 L DA HEAL A L TS HLEAL G R .

1.3 BHE®RFH X F ARG B 2H N NCBIChttp://
www. ncbi. nlm. nih. gov) i) GenBank 1 #5 $% I T 28 4 & K 20
W ¥ 58 %Y VAR N HEV BR[H 40 J2 3 1 5 51 3t 35 #k, Hor
LR 12 #k,3 BUA 9 #k.4 T 14 k. FIA Clustal W I
treev 32 B EXT HEV (@3 H 4 UL K& HEV % i i) 2 (1 5 5%
R B3 B HEAT 22 75 50 L s R AT 6 DR A g 0 ) 9 23
2 % R

2.1 35k HEV R BR AL o 458 Ky 58 %
35 ¥k HEV 40 ] Clustal W dE47 2 )% 3 L X}, treev 32 3k
TR G307 . INAS 25 T iR 22 L 81 1 R 2 5L/ ¥ 3 1 £
JFFN AR 35 Bk HEV 43 i 3 A~ AL, 4 bR 75 19 4 B 45
RS GenBank —3. P 1 B HEV ey F 3¢, K
3B PAELE T 3, AL 4 RERTE |30, /8 HEV 25K
I 2 59 LR R AR o3 B el TR A, LA 1

2.2 KEHEAIEHEFHN HEV IEE S8 AR M Gen-
Bank 2 $81% 35 ¥k N HEV JLF# A H 45 KR E A7
H) (B D.Chi-HB) , ¥ 4 fith i3 6 4 5% 8 (1 19 55 57 31 A Clust-

1# il {E& . E-mail : wangyuerongl213@sina. com,



+ 1546 - BREFHER2015£6 A% 12%% 11 4

Lab Med Clin,June 2015, Vol. 12,No. 11

al W 7 L, 9 A treev 32 AT 3L 0. & 2 FE 1 34T
P 878 G b HEV 95 8 4K 58 8 1 1 4= 8 1 90 4 6 I e 41
M Z e 5t 3t . 48 HEV [ 23 BV T — 300 45 3, [ Bt
35 ¥k HEV 20 BT 3 A~ F R R, H 45 Mo o 0 bk 1F 1t 1 28 51
AR R, B H X R A B L BT A 2 kb 24 LT
JEHHA 7.5 kb WK H 25T I A b T AR AR A,
FW HEV ByAFE 8 A 09 5 By 51 ] £F 2y HEV (1 43 B4R
. WLHE 2.

Chi-ChCh
JAK-Sai

JKO-ChiSai98C JKK-Sap

HE-JI4

HE-JA1
JYN-Sap01C
JSN-Sap-FH02C

JSN-SapFH
JSF-Tot03C  HE.jKa

JYN-Niio2L

JYI-ChiSai01C

Chi1

Morocco

hev037
JKN-Sap
JMY-Haw >‘

HE-JA10 /

JMO-Hyo03L
JSO-Hyo03L
JYO-Hyo03L
JTH-HyoO3L

M7 pSK-HEV-2
Ind-HY  |nd.YN pSK-HEV-3

JRA1 JJTKan

0.1

1 35 % HEV &ERA#LH

il JKK-Sap
JAK-Sai
HE-JI4
HE-~JA1
JSF-Toto3C
JYN-Niio2L
HE-JK4
JSN-SapFH
JSN-SapFH02C
JYN-Sap01C

JKO-ChiSai98C
JYI-ChiSai0o1C

JKN-Sap
JMY-Haw
HE-JA10
JJT-Kan

JYO-HyoO3L JSO-Hyo03L
JTH-HyoO3L ;0 -Hyo03L

hev037 M7
Chi-XJ2
Chi-XJ1
PSK-HEV-2
PSK-HEV-3
Morocco

Ind-YN

Uigh179

604 Ind-Hy

2 33# HEVAKR=ZBEEFTI#HLH

Chi-ChCh  JKK-Sap
JAK-Sai

HE-JI4
HE-JA1
JYN-Sap01C
HE-~JK4
JYN-Niio2L JSF-Tot03C

JSN-SapFH02C
JSN-SapFH

Chi1

JKO-ChiSai98C
JYI-Chisai01C
JJT-Kan

JRA1

JMO-Hyo03L

Ind-Hy JSO-Hyo03L
JYO-Hyo03L

pSK-HEV-2
pSK-HEV-3 HE _J‘:m'"y"m"
Chi-XJ1 ;

i p1’ Vigh79
Chi-xJ2 g JKN-Sap JMY-Haw
Chi-HB hev037 Morocco

0.1

B3 35% HEV FEEBEEREF 5L

2.3 WIRFEBHAENFIIN AT HEV [R5 F
HBEZE HEV WA MERZ — . 55 RNA G5, K
BEAL N 545 bp. AL AT AR I J7 105 K Bk e % T 1) 5 I 91
WHEAT 2 7 90 L X AR S8 BE AL 23 A7 27 4 B HEWV 9 2
AL FE W Y R R 51 02 4 R 9 B9 22 R 81 e TE HEV /Y
PRI T — BUAE R BR 35 bk HEV HER R T 3 A4

FE RV RY  BRAR A% A TR A DN 5 000 2 Ak A TR [ L ko
HBE I A b VA 2 B 2 K IR B o, BT LA AT LA AR A R A R
HEV f#y45 BUKHE . DLIE 3,

3 3 it

FEERBIFR EERITRZ—, [ 20 22 50 F 8
T UCHRTE DK H S 6 R I B R Y SR B T 0 R R R
B . LAk IR 5% 5 B E0E kot M R
&3 TR A8 B 98 G L 2 9% A0 AR R IR ik X HEV A9 B
R HEECT,

oy s W H TR E G KB R 2 W 2 TF B A
HEV JAHUEMN HEV Sifk g FEIirkZ — B2 a8t
DI B4R S R LR B R 5 AT [ Bk 4T HEV RNA i PCR
Kol (RS [R HEV 36 B B85 6 51 A — @ kg, N5 8%
B BA 0 Gl AR m R e Y. BEN AR £ M2 HEV
ORF2 [X3H P 150 nt BB,

TG 96 22 97 0 7™ B M 3 7 31 HEV 35 (R 28 80 B 82 0, 8
RE—EHP 22t A RMER, e tEREHE. AC
A R A & B — 2 R A S e R 0 2 B R A R NS
928 R B 0 B CHIV) R 35 55t B8 1 HEV & F g iz
FEFE 3 A HEV &Y ) i HEV 3 20 e e 3L A 1.2 A
R FHRRWHGE . WAV Bos &Y HEV JER 4 AR g
B 3 BB H R E, B, O T T R AT b A R
BT 5 0 s 0 B TUIE . A BRE L ME B 3t X HEV 3 47 5% A
431,

L5l HEV 43 B2 35 F 3L B ¥ 350 09 L x4 07 - 8 R
Wtk . — HF 8 LK 1 LU B 7 3 8 B 3 2 B, E o A
() A8 K, B 28 TE P R AT S O Y O Tk R T LA SR I 4 0 Y R —
FBORE R &L F 417 51 47 X . AT 5% AL GenBank H1 R
2K 35 BRI P SE 80 (BB IR NS HEV SLHE A K &R A7 5,
Hop 1R 12 8.3 075 9 .4 AU 14 BR (TR 2 AL
H BV A B bk MEX-14 (%) 4 % [N 7 51 U2 sk 7 GenBank
TE MR A 5 ARG .

AR X 35 ¥k HEV fy &K 52 & & W 5 5 8 1 43 0 1
Clustal W #1772 )7 L XF, I F treev 32 2 il HEAL B, 1 ik 45
IRTERZ MR 5 G R RIS IR 5 2 3L BT B L Xl 45 2R —
HEAAN 1,34 B, BARAS TN Y R 6 AR A AN TH] L (H 2
H A4y 25 5 GenBank Wiyt i — 5., HEV B H4 &K H
7.5 kb, HHAA L AR BRI B R TE R AR, H K
BT F 1982 bp, AL EHL A 545 bp,

25 LA AL AR TR R I X HEV i 47 3 B 43 L, /] LA
AN 95 A AR AL S0 HEA T R R A E s i
e R H Bk R B A Bl OFK PCR 7™ 4 I ) 7 3#E 46 B 43 B
RPTT, AT HEV [ 43 BRI T — Fp 58 5 0 L 57 PRl 19 O 5
MR HRNEYE RN A ERN HEV (W95 48, &1
I IR 119 EL A 7 38 5 3fE— 25 B R AR 5

&% i

[1] Aggarwal R,Naik S. Epidemiology of hepatitis E:current sta-
tus[J]. J Gastroenterol Hepatol,2009,24(9) :1484-1493.

[2] XuB,Yu HB,Hui W,et al. Clinical features and risk factors
of acute hepatitis E with severe jaundice[ J ]. World J Gastro-
enterol,2012,18(48) ;7279-7284. CT 6% 1549 30



BBEFLEE201556 A% 1268 11

Lab Med Clin,June 2015, Vol. 12,No. 11

» 1549 -

TG W & 2 E AR A

Sakai %X AMI 8 2 1 56 bR 2 Sk i A% 9F 47 40 i 24 4 4
KRB 6400 [ M AR bR A g EOS B . WG B 24 A BEAIE 5L T
EOS 25 5t i, 4 #F A2 0% . H i 26 F EOS S 80im 42
0 BB S 2 4 b TG R R R 4N M 3 20 (HES) . A #f 5% 3t
L& HES BB 2y 25 % 0l & /8 mAe i 26 2 1 o 35
AR Bk AR 2 M 0 G 2 | 32 Bl kAR S S HE # 2JE FRL Bh kAe
FESL MM TG . HEES X HES /3% 0 10 32 5210 1% 5 3E 17 0F
7%, ROA K& EOS B0 L, I & A 4R 3h k2 RAE 0L

EOS 2 5 % M I 1 AR 3 it 44 T8 8 1 6 BEAL 160 B AT o A
TR AT BR R < EOS 5l 53 1B 9% J0URE L R 0 3 B 1Y B JR R
TRk BB TR N R HEVE . PN RS TR Mt R S
R I P R B B B A 4G A R LB I T L AT
PRI ARTE . PH S F 26 3 RE 0% 80T I /N B A2 3 1l AR T A
It H EOS 7 B nJ LLRBEHC I /AR 36 16 B 7 K 1 =0 e i R
S 38 iR I 0 L TR I PN B L S B A B BT

Z5 BT AMI B3 SN R I EOS 75 3 BE 43 b 5 4k B
S HR 50 Bk, 5 hs-CRP £ A0, 40 #F EOS Wl fg 5 5
T RMERR AR AT . {HJE hs-CRP R AAHFE, &
PR 45 B R G AR MR 2 T S B KR T R
IR, SR EOS A B 75 8 0 3 g, HH & 2 3
L3 FF B R R SO BOME B T R A R O R e R ]
B AR 2 . BOESE AMI 35 50 1 EOS 1948 1k
KI5 hs-CRP 1956 & i i IR A BB 5E

S & Lk

[1] Virmani R,Burke AP,Farb A,et al. Pathology of the vul-
nerable plaque[J]. ] Am Coll Cardiol,2006,47(8) :13-18.
[2] Sakai T,Inoue S, Matsuyama TA.et al. Eosinophils may

[3]

(4]

(5]

L6]

L7]

[8]

(9]

[10]

be involved in thrombus growth in acute coronary syn-
drome[ J]. Int Heart J,2009,50(3):267-277.

Libby P,Ridker PM, Maseri A. Inflammation and athero-
sclerosis[ J]. Circulation,2002,105(9) :1135-1143.
A5 L K2 . Bl oS R T AL B 450 B B i Bt Sl R LT ). 0
o 2% 52 % 2011.20(11) - 9-19.

P W FEVK. A0 R il e T A O LAE BE 0 Y
FH 0] LA BE25,2011,51(33) : 1846-1847.

FH O, J7 4, B KA, 468 WETRR T R A L 3% 22 9 B8 O liE 2
Bl R A R LT ] AR R4 7R, 2010,49(8) .
684-687.

Yamada Y, Hoshino K, Shimojima N,et al. Idiopathic hy-
pereosinophilic syndrome in a case with ABO-incompati-
ble liver transplantation for biliary atresia complicated by
portal vein thrombosis [ J]. Pediatric Transplantation,
2010,14(5) :149-153.

Lin CH,Chang WN, Chua S. Idiopathic hypereosinophilia
syndrome with loeffler endocarditis, embolic cerebral in-
farction and left hydranencephaly:a case report[ J]. Acta
Neurologica,2009,18(3) :207-212.

Grigoryan M, Gelsler SD, Louis EK. Cerebral arteriolar
thromboembolism in idiopathic hypereosinophilic syn-
drome[J]. Archives of Neurology,2009,66(4) :528-531.
Maino A, Rossio R, Cugno M, et al. Hypereosinophilic
syndrome, Churg-Strauss syndrome and parasitic disea-
ses: possible links between eosinophilia and thrombosis
[J]. Curr Vasc Pharmacol,2012,10(5):670-675.

USRS H 3 . 2014-12-25 & 18 H#:2015-02-15)

(458 1546 70

[3] Shinde N,Patil T,Deshpande A,et al. Clinical profile, ma-
ternal and fetal outcomes of acute hepatitis e in pregnancy
[J]. Ann Med Health Sci Res, 2014, 4 (Suppl 2):S133-
139.

Ahmad 1, Holla RP,Jameel S. Molecular virology of hepa-
titis E virus[ J]. Virus Res,2011,161(1) :47-58.

Yang D,Jiang M, Jin M, et al. Full-length sequence analy-

[4]

[5]
sis of hepatitis E virus isolates: showing potential deter-
minants of virus genotype and identity[ J]. Virus Genes,
2013,47(3) :414-421.

Fujiwara S, Yokokawa Y, Morino K, et al. Chronic hepati-
tis E:a review of the literature[ J]. J Viral Hepat,2014,21
(2).78-89.

Pischke S,Suneetha PV, Baechlein C,et al. Hepatitis E vi-
rus infection as a cause of graft hepatitis in liver trans-

plant recipients[J]. Liver Transpl,2010,16(1) :74-82.

[6]

7]

[8]

Kamar N, Selves ], Mansuy JM, et al. Hepatitis E virus

[9]

[10]

(11]

[12]

and chronic hepatitis in organ-transplant recipients[ J]. N
Engl ] Med.2008,358(8):811-817.

Hagsma EB, van den Berg AP, Porte RJ. et al. Chronic
hepatitis E virus infection in liver transplant recipients
[J7. Liver Transpl,2008,14(4) ;547-553.

Vassallo D, Husain MM, Greer S,et al. Hepatitis e infec-
tion in a renal transplant recipient[ J]. Case Rep Nephrol,
2014,64(34) :5865-5869.

Hoerning A, Hegen B, Wingen AM, et al. Prevalence of
hepatitis E virus infection in pediatric solid organ trans-
plant recipients-a single center experience [ ] ]. Pediatr
Transplant, 2012 16(7) ;742-747.

Ohnishi S, Kang JH, Maekubo H, et al. Comparison of
clinical features of acute hepatitis caused by hepatitis E
virus (HEV) genotypes 3 and 4 in Sapporo, Japan[]].
Hepatol Res,2006,36(4) :301-307.

Cficfe H #.2014-12-25 &8l H #1:2015-02-18)





