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HREERESR (EX) Characterization of cell culture-generated hepatitis E virus particles:
evaluation of neutralizing antibodies-inducing ability as the material of inactivated vaccine
production
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WFFER S OBEEE (FisC) : PLC/PRF/S, AS549, HepG2/C3A. Li-7. Huh7 K O Caco-2 D45 Flikk
{bMfEIZ & 5 HEV BRMiIaE YR OR58E EIEHPIC IR Sv7e HEV R I3 M A Ak
WEW BN, TIHERFEREEZ AT L0 7Y FHENBORE S TWA R, FimiEra &
OWH R B R AP K 0 . MBS ED 2R E L CH 7Y REURZBE NS5 2 &
NTEZ, TNEYTRACGIE LIZEZ A, MHFICH A 7Y FHIENEA S, in vitro FF0
BRI X0 #EE R HEV OKGe % fHIE L 9 5 2 &2 FEFETE T,

e o E (323C) : HEV particles generated in culture supernatant of cell-culture
systems of PLC/PRF/5, A549, HepG2/C3A, Li-7, Huh7 and Caco-2 cells were found to be
associated with envelope-like membrane, and HEV capsid antigen which carry
neutralization epitope was buried by the membrane. When treated with detergent and
proteinase, the membrane of cell-generated HEV particles was removed and the capsid
antigen was disclosed. Mice immunized with the membrane-dissociated HEV particles
developed anti-HEV capsid antibodies, and the antiserum was capable of inhibiting the
infection of feces-derived HEV in in vitro neutralization test.
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WIS ET [ g 3
BHRE DR - ME « BEREES - v A VA%
X¥—U— RN ERFRVANA, U7 T HRIGUE, Bl

1. WFFEBRAA 4 A DY & I &I R RN 2R B U [E A O HEV BK
E BUFR U A L2 (HEV) 13#/EBREN R NHFEEL, 7HEH )P —NR"—LF D5 A&
B7es g EEICEB T B AT R Ve @G A LA & LT M AM E BT
SMERROEFERER VA VATHY | KROFK E72->TWB Z ERHALNTE N,
A, BB EICITEE LW E RSN T E BURFAIE 2003 4F 0 RYLIE B OB IE L,
WY, 1997 ELIRE, JedEREENC b H T HY TSR I E SN TV B,




HEV ® /47 7 2349 7.2 kb D — A8 RNA (+

) MHRLY . 3 T open reading frame
(ORF1, ORF2 %X ORF3) #4745, ORFI
XA NV AOBERINCEE 53 5 BERIG % FF
ST IEREE X X a— KL, ORF2 i
IS RE NI E RS TS, ORF3 #
VORTBIL T AV ARLF DRI B O B
WEELTWBEEEZLNTWD,

HEV % in vitro TEEET 5 Z L IXARAIEET
HoT-n, R EE O ORFZEE T, 2006
I E MIFRBFEORMBHRKOBLE TR 3
o HEV (JE03-1760F ¥k) % b b AFEH
Bk PLC/PRF/S flifid & Ok b Al Al i ik o
AS49 HIEICEERES S Z &2 XY, HEV O%)
SR 7 1% 2 M R e R & RIS e BT TR
L., gt 5H HEV ki % 5538 B
ICREIWCHESD Z EZAREIZ L7 (J Gen Virol
88: 903-911, 2007), % L CHKUES®EZ KT D
Z ik, BAERE (JE03-1760F ££) XV
B hERN E < TE R 7R B AREE 2 o T B
{bt. HEV k235 H a1, BLIZBEE T 5 8+
IR 2 W E L 7= (Virus Res 88: 903-911, 2008),

HEV KL OMREATIZ Z N E CEEF O
BIFIT DV TITHOIL, B 27-32 nm @ non-
enveloped virus Th 5 & SN TE 72, WL
RFEH 1T ORF2 % X7 B KX ORF3 % v
RIBFIZHTHE ) 7 a—FHiksEHun
7= immuno-capture PCR {42 X 5 HU MHEAMEHT
Je OV = HE A I Al i O K DT B
FEDREATIC L0 . Y2 b i S 7
HEV ki (858 LiEF ok &0 E B
BEOMIEF ORLY) 1L MmIZ ORF3 & > /8
JBEERTHELEBIZ, B E enveloped
virus @ £ 5 ICHI iR & CRE b, %
BB 1.15-1.16 glem® TV . #EFErhok:
T (1.27-128 glem’) LB L CTERWZ & %
BH & 2T L7z,

2. WFBEDOHM

G EMEN R < BT ESERIC
Fikid 27 7 F U &2EH7HITIX native 727
ANAEPFMBLE 325 Z LR E LS,
HEV 28583 A Z ENRRARETH 2720,
ZHNETIE HEV U7 F BB D=0 OISR
TEE L TCEBBAFAABEI IS RE N
JBEEHURE L TITHI, native 727 A /LA
NHWOENAZ EFENST-, LLARR
5, W9 FEE & OB TlX, PLC/PRF/5
FHAE R TN AS49 Fifldz v T HEV OEEEEH
FR ek 2 B3 U, BE2 MR R R I BIME
L7 HEV Z¥:#& LiFPICKREICHGL &%
HEEIZ L. Z#IZ LY, native 72 HEV Ki 1
ZHURERMEIE T ARG T 7 TF BB DAl
REMEDS B M-, E72, THETIX HEV @
RGP DR KON HEV HUR O th g o
EVL HEV 1= MO H 5 EREy (v &k
N7 H) ZRWEERERICED S5 %215

RIS T2, 20 HEV RS % % M
WBZ EIX Y, in vitro TORERAATREIC
ot

HEV %, F#7E non-enveloped virus
HHIT LD L T YIRS M S
N7=WEIZiE ORF3 # X7 EF % - LT
enveloped virus @ X 9 (215 F Ml ffifiE ©
Bbiv, ¥ EEE R OBURME S A & R
o TWha=—T R IANVATHDL, K
I TIX. Z>DFEHED HEV K -OMERD
BEWEHLMNMIT D E EBIC, KEICELE
THZENAREIC R - - ERMI A kD
native 72 HEV Ri 1%kt L LRIy 7
T OBFI T 72 MR F 21T, B A
R OFHIEHNIO —BhéT5Z L2 AB
L35,

3. WD FHIE

(1) #FEfE, MG R OREE L3EHR O HEV kL1
DFUFNE D fRHT

HEV ORF2 % > /N7 B KN ORF3 # > /37
BIZkT5%E /) 7a—F A HiEE e MY
verma 7Y ALk T AR ERAH LT,
immuno-capture PCR 5 K& UM% ph B 1512 K
Y. HEV B0 #EME, Mgk O Ligd
@ HEV ki1 OHUFENE K O 8 A IR DAL
IZ DWW THEMNT 21T 5, immuno-capture PCR
1 &SRR HEV PURIC RS 2 Bk % AL
L7=7F b — D7 /L2 HEV Fi+Z % T
BOt &, PRIz vz HEV &% real-
time PCR ¥ CHIE L CHUFEMEDOIEE L4 5
LOTH D,

(2) #FENEIC LD HEV KT O FEBER
OHUREME DL DR ET

B:4% HEV KL 1% AHEEEAL FmistEs),
WHALEEE R OV 25 CALEE L, & o B
RFCBIEDEIC I VR EBEZRET D &
& $ 12, immuno-capture PCR J£IZ & VU $iJR
OB LZ T, FEFRL T & [FF O MR
ZoRT X OB T DB AR D,
(3) MLPRFE 553 HEV O iR FED
Rt

#FH(Fh HEV & [R50 MER 2 9 L % it
L7-£%3% HEV #~ 7 2|26 L. HEV £%
FRRRYL A 2 VN2 in vitro FRIERBRIC L Y |
WL L BEHE HEV O ORI HTAR A L BE 2 M AT
T %, BB, Yo H 5 FEME Bk HEV KL
+ % T OWBRMBIL T OHUA & G S8 7-%
IR SRR L 2RI B o
HEV RNA 2% % real-time PCR % CTREFFAYIC
BE L, RPN FLIE SN2 E, st
Btk & HIET B,

4. WFFERE

(1) BH MO HEV HiilkiZ Mo HEV
Wt L CHRIEEZ AT 228, g h Lk,
K% BYETh oo HEV Ot BHIE+ 5 2 &



IXTE R o7-, F72. immuno-capture PCR
RO REIC L v, i o HEV ki
T 90%LL Eix HEV HUROILF Iz T
LREEGREERL TN b &
LMo (F'1), LEEDY . miEH K
OE#% i o HEV kL O fifiik= e b
— IR E I L B R ST
WaEEZ LN,

&1 IMFPHEVHFOHRE b 186, Igh,
[gA FuiRIZ & B RE LR

TR D LR (%)
HEV RNA B e b "
(copies/test) Ig,\cl gg%i /?l%gz A v\?% [TJ[L -
HEVHUA RV L E
S1(5.8x 10°) 3.5 1.7
%ﬁ S2 (2.8 x 10%) 6.0 0.0
ﬁ S3 (4.5 x 107 0.9 0.0
< |HEVHURGE fi8
E S6 (1.9 x 10°) 5.4 1.8
21 s7(24x10% 5.4 0.4
S19 (4.5 x 10%) 8.1 0.4
S21 (1.0 x 10%) 24 1.0
HEV B5 3R AR 1R
+ HEV FUARRGIE Mg 98.2 0.0
(7.0 x 10%

(2) Mg R OEEE B o HEV K135
TS PR SR A RS A CALER 3 5 & ALBR
ATNZIHEAE CT& - 7= ORF2 & TY ORF3 % 1 /%
7 EOPRMEN I HBL L, ® R
2N 1.20-125g/em® 1237 b5 2 b RimiE
PEF & & XD Sy Rl SR O T D
&L ORF3 & U7 BB HLS VTR L,
AR S M 52 2R ZE ST ORF2 4
YORTERBEM L, TRV BB ERN
FAFEF HEV K1 &[T 1.27-1.28g/em’ 1272
HZENHLMNIR- (R2, B1), L

F2 HEWE(ZEKSHEVHFOREFEED

it
FEO YO L (%)
Fr3% biE HEV #fE HEV

e $LORF2 #I ORF3 | L ORF2 4 ORF3

MADb MADb MAb MAb
(H6225) (TA0536) | (H6225) (TA0536)

0.2% Tween 20 22.1 16.5 92.2 0.0
0.5% Tween 20 69.0 76.8 95.7 0.4
10% chloroform 87.3 54.4 92.0 0.1
NP-40+2-ME+PE| 98.7 0.2 99.9 1.3
NP-40 + 2-ME 97.2 77.9 99.8 0.4
NP-40 + PE 99.0 0.2 99.4 0.0
HEALEY 6.3 5.7 93.1 0.0

2-ME, 2-mercaptoethanol; PE, proteinase E

I 5% Tween 20

(x10%)

OI. rOro-o ¥

HEV RNA (copies per fraction)
x10%)
S

4 0.1% NP-40
+ 0.1% Pronase E

(x10°)
N

Th?,
5 120 125 1.30
Density (g/ml)

B1 SR & B RO HEV $
FORLEEDLL

FXv. B3 FWERICEL S HEV 2R
TVEMEAI B N Z X7 By iR CTAULER L
T, AMfaEsRiE gy e Y ORF3 ¥ v X7 8%
kT oz bz, vrF e LTHM
PUAHYMRELZ AT 5 HEV ki 7-A2{F4 2% =
ERTEBHZ LN RENT,

(3) LB ALEFRMIEH K HEV 2~ 7 AZ
g L, REICHIEZRR Lz, <~
A D BHUMAF I X B R R EEIC LY B
7Y RS S v, EA IR
I RALER A BERMIAH Sk HEV &f5A3 5 2
& 2% immuno-capture PCR {EIZ L > TRaEih
2o E£72. in vitro TRIRERIC LY Z DO~
APFUMIFITFEEH K HEV OJEY &1L 9
HZexEIHETEL, LLEORKREIY, &
PR A EE A S HEV (X Pk 25 &
THRERMEAZA LTS Z &R SN
ot

(4) #7212 HepG2/C3A flla (& MAF J&) \Li-7
M (b RAT¥E). Huh7 M (v FAFRES) &
O Caco-2 il (b MESMGHE) TH., W& L
1HHZ 10°%copies/mL LA EDERE O HEV O
3 WA KRSEMPEANATRE L IroT,
F o, BFREFEMH RO HEV KD L5y
X% R 1.15-1.17g/cm® T& U (ORF3 ¥
VR BER R o Ra—F O LD I e
EYTHELN T 7Y FHEIFZEH L T
oo, Rmistsl (FAFa—
fer b U DL) ROF X7 EREEEE (B

[ 2
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VoY) TUETHZ LIk, 7y
FHRERNBH L., ZOoHEENMEFE SN
HEV ki 2T 5N T, v T A
~OHRIEEBR KL in vitro TFIFRERIZ LV
7y RPUR & #8 H S 7= 553 HEV kL 11X
HEV D&Y% [ k7 2 FRbuiAsE SR+ A
T2 RSN, XY, HepG2/C3A,
Li-7. Huh7 } O} Caco-2 D& LAILIZ HEV
RIEAL D 7 F o 5o 858 (2R 7T 6E C &
LHEEZLNT,
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