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b (family) : Hepeviridae, & (geneus) : Hepevirus

A A0l 32-34 nm, nonenveloped, positive—sense, single—stranded virus7.5kb2]
AHE RNA SEXIE ERotH, 32 open reading frame (ORFs)2 A E.

- ORF 1: HI0IAAS =X S0l 220dol= HIR2X S8 E (non-structural protein)
- ORF 2 & ORF 3: HiOlA A QIIE FAHot= X CHBH A (structural protein)



7.5kb

Methyl Cystein RNA RNA
ORF-2 transferase  protease helicase polymerase
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Capsid protein

phosphoprotein
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o HO0IJF H2M, Ol codingot= ORF 2 £=

S (serotype)0l =THoI0, I H 412 genotypell ™ US

New Hepatitis E Virus in Animals

Genotype |

Sar-55 Xinjiang
KS2-87
Febli
HEV037
HEVJafaima

HEVNESL
Magias

100 changes

Genotype 3

Genotvpe 4

JKK-Sap

Meng X.J. Veterinary
Microbiology 2009 (Epub)

H. EE 2tHI0I21A Genotypel &%
HEV strains  Natural hosts Experimental hosts
Non—-human primates, rats,
Genotype 1 Humans
lambs
Genotype 2  Humans Non—human primates
Humans, pigs, deer, . )
Genotype 3 Non—human primates, pigs
mongoose, horse(?)
Genotype 4 Humans, pigs Non—human primates, pigs
Avian HEV Chickens Turkey, chickens
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- RT-PCR (Reverse transcription polymerase chain reaction)

- Realtime RT-PCR (Real-time Reverse transcription polymerase chain reaction)

- Nested RT-PCR (Nesetd Reverse transcription polymerase chain reaction)
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Acute hepatitis

E,5.1% Others, 3.6%

=L 7t 2y elg
(A} =X :The Korean Journal of Hepatology 2007; 13: 495-502)
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7|. AlOI:
1) Phosphate-Buffer saline (pH 7.4)
2) REX == IIE(Viral RNA Mini Kits)
3) One-step RT-PCR premix
4)
)

5) Primers & Probe

(Conventional RT-PCR primer)

7ag DNA polymerase, dNTPs(10mM), 10x Buffer(with MgCl.), DEPC Water

Reverse 3159N 5'-AGCCGACGAAATCAATTCTGTC-3'

step Primer Sequence (5'—3") size

Ist Forward 3156N 5'-AATTATGCCCAGTACCGGGTTG-3' 731bp
Reverse 3157N 5'-CCCTTATCCTGCTGAGCATTCTC-3'

ond Forward 3158N 5'-GTTATGCTTTGCATACATGGCT-3' 348bp

(Realtime RT-PCR primer & probe)

primers/probe Sequence(5'—3")

Forward GGTGGTTTCTGGGGTGAC

Reverse CGAAGGGGTTGGTTGGATG

Probe VIC-ATTCTCAGCCCTTCGCAATCCCCT-TAMRA

r
0z
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L0l H (Homogenizer)

1 (Stomacher)

221 J1(Centrifuge)

S ZAII(UV Transilluminator)

Vortex mixer)

Z38J|(pH meter)

I(Gel Electrophoresis)

tXI(PCR machine)

Z % X| (RealtimeRT-PCR machine)

i (Ultrafiltration membrane filter tube)
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3)

=8 ZY U S= MESIH BHME 10g s82= Etst

Phosphate—Buffer saline (pH 7.
Z&otE AME JAZE2E E20 2H 10,000 x g2 3022 4THAN & 22
Ct.

4) 0mIE &EOtot) ZAIMHIIZ 2Xt @& S St
2

o

o WH

mio

HHE A SHOZ Hi0lSHA =5 UES AIHSHCL

40

. Hlo|2{A &=F - Ultrafiltration S5

Vivaspin 20 UF membrane filter0fl &2l 7mI2 H &2 = 8,000 rom,15
22 |22l stit.
SAAME2LIE Eof R2OIAl E228HE CIAl MZ2 UF membrane filter0ll ss2! &
8,000romOllA 1522 &

membrane filterOil Z 4
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S= 146t QIAGEN-Viral RNA Mini Kits = s 0
0 =

A F=2EXE AEE 20X 8t0

HIOIHA SREX =& Al A2 s2st HdeZ2 SHUEZ(hegative control)
S = (positive control)& AIESHH REXNE FEo6IH AX 3 AIE &
= 28 HEE =0lot)] flaol 2IH2l RNAE F==¢ettt

¥ SHUHETZCZE ERSF+E AIESHH

A s=EW AHUEZ L SHUEZZ 2 280 pLOl AVL buffer(guanidine
thiocyanate &% 1 2+ %E%PO# A2UMN 102 SOt 2Xlst = JHEA
KAA2elIIE 0]

Hol0l 95~100% OIEt= 1,120 plsS €0 E§st
(spin—down)&tCt.

§toH 630 uLs 4 %Q(Mini—spin) 24
=
TT
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S) 6 1 =
2 52 Us g2 SgH= 630 uL

%
2 A& (Mini-spin) Z282 Mz& 3a=Z(collection) §E& &H AW1 25N
(guanidine hydrochloride &%) 500 uyL2 €1 6,000 G2 122 |42 =
ZE2 ME2 sl+=Z(collection) §E8Z F2ICH.

AW2 2t 500 yLe €12 20,000 G2 322t AAMZ22e = ZEE M2
1.5 mL 3l=&(collection) §E& &2IC}.

AVE 2% (sodium azide &%) 60 uyLE €1 6,000 G& 122t F& =25t
PCRZ #&dtJ| /& =3 (template) 22 A& StC}.
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1) Realtime RT-PCR

Component Volume St
RT-PCR buffer 12.5uL
Enzyme mix 0.5 L ec Al2t Cycle
Enhancer 1.5 uL :“” || somi 1
reverse transcription
Probe(10 pmol) 0.5 uL - o 4
. %714 (predenaturation) | 95C 10min 1
Forward prlmer(10 me|) 1 UL M4 (denaturation) 95T 15 sec ~
Reverse prlmer(1o me)l) 1 UL A%} (annealing) 60T 1 min 40
D.W. 3 uL scan @ . ©
BNA 5 ulL
Total 25 uL
2) Conventional RT-PCR
Jh) conventional RT-PCR
Component Volume BSE2T
RT-PCR pre—-mix(2X) 25 uL ec A2t Cycle
Reverse transcriptase 1 uL cDNA & 4(cDNA Synthesis) 50°C 15 min 1 cycle
Forward primer (20 pm0|) 1 UL = J| ¥ 4 (predenaturation) BT 2mn 1 cycle
Reverse primer (20 pmol) 1 uL @& (denaturation) He | Do
Z & (annealing) 52C 30 sec 35 cycle
Enhancer 2.5 uL = & (extension) 72C 1 mmin
DW 145 LJL 2B A& (post-elongation) 72°C 5 min 1 cycle
Template (RNA) 5 ulL = ac © °°
Total 50 uL
Lt) Nested PCR(2nd)
Component Volume Hs2:
dNTPs(10mM) 2 uL
10x Buffer(with MgCl) 2 uL EF | Mo | O
% | A (predenaturation) AT 5min 1 cycle
D.W. 11 L
. 2 M (denaturation) AT 30 sec
Forward prlmer(10 pmol) 1 UL Z & (annealing) 5T 30 sec 35 cycle
Reverse primer(10 pmol) 1 uL 2 & (extension) 72C | e
7—80 DO'ymerase(1 Unlt/UL) 1 UL ZZAE (post-elongation) 72°¢C 10 min 1 cycle
1*! PCR Product 2 uL = B I z
Total 20 uL
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1) Realtime RT-PCR

oh

Lt)

Realtime RT-PCR BtS

AL EE HIOIHA HES &QISHL.

Realtime RT-PCR S&dWUX= (negative control)lAl SEZ=2H0| &QITHUL
L= LHUEZ0UA B0l SX s R =2 KEL F==UHE=2H

MAIZS & AlGHOF SFLCH.

2) Conventional RT-PCR

oh)

S0 LMKl 8 E0 PCR SZAt=2| AJ|E AHGID|0 HEst EA DNA(marker
DNA) 7 uLE E=Ct.

1.5% OIJI2X ZH(agarose gel) A0HA 100vVE2 HI|IZE=s = Ethidium
Bromide(EtBr) SAHH(10mg/mL)2 2 3022t dast =

EFMGED KHQIA T ADI(UV transilluminator)2 ZAIGIHH ZZS DNA BHEZ

>

.

OlJI2X ZHl(agarose ge)&0A AIZ20 348bpll BHED JAS HL EE
2HEHI0| A2 2UX SHOISHTE

o2l PCR S4UEZ (negative control)llIM  SZ3&0] &QIEHLE £

=
= [==Xean] — —
SEUEZ0A =0l ZX s ER s2 RA4 FSUHERH MAIEgS
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7t Alef
2% E|lQEALEE &(Sodium thiosulfate: NaxS,03) N

M GA&HHCI) B

1.5% Beef extract(desiccated powder) &

0.15 M QMU ALIEE, 743t=2(Sodium phosphate, dibasic, (NaxHPO, 7H.0)) EH

)
)
)
)
5) 1M =&SHLEES(NaOH) 2
)
)
)
)

>

SA&X == I|E(Viral RNA Mini Kits)
One-step RT-PCR premix
7ag DNA polymerase, dNTPs(10mM), 10x Buffer(with MgClz), DEPC Water

Primers & Probe : &1 EY 2t AIEE 2| sequence?t =<

Lt Ze|(ZAtE e

—_

A2201(4 €, 2,500~10,000 G)
&MO|Y9 =& X (Gel Electrophoresis)
Z XX (PCR machine)

A2t E IS Z A X (RealtimeRT-PCR machine)
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CHAl Jtset = of2E0 MAM U= 1.5%

1.5% Beef
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0.22 um FAR| ZE0l 10~20 mL2l 1.5% Beef extract M (pH 7.0~7.5)= SItAIZICH
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| 2HFCSV=final concentrated sample volume)
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