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# E: KA PCR#ARY ¥R IV A HEV (Hepatitis E Virus, HEV) FF#X ##24E 2 (Open Reading Frame 2,
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LAk rP24 H A M F I KB, P24 BA R IRM, R BB, RFL R K 4k rP24 4 A Bk
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Abstract:
IV hepatitis E virus (HEV) by polymerase chain reaction (PCR), subcloned to expression plasmid pTO-T7, and expressed in

A truncated mutant of the Open Reading Frame 2 (ORF2, aa384-606) was amplified from cDNA of genotype

Escherichia coli. SDS-PAGE and Western blotting were used to detect and identify the recombinant protein, namely rP24.
After washing of inclusion bodies, dissolving in denaturing agents, refoldeding by dialysis, ion exchange chromatography
and gel chromatography, dynamic light scatter was used to study the hydrated radius of rP24. Western blotting was applied
to detect the immunoreactivity of rP24, and mouse immunity test and indirect enzyme linked immunosorbent assay
(ELISA) were applied to evaluate the immunogenicity and the detection rate of HEV positive and negative serum.
SDS-PAGE and Western blotting show that rP24 was highly expressed in the form of inclusion bodies after induction, and
had strong immunoreactivity to monoclonal antibody (McAb) 15B2. After a multi-step purification of rP24, Western
blotting indicated that the purified rP24 also had strong immunoreactivity to neutralizing McAb 8C11 and HEV positive
serum, suggesting that rP24 simulated the nature structure of HEV capsid protein. Dynamic light scatter demonstrated that
the average hydration radius of purified rP24 was 7.48 nm. The mouse immunity test showed that the purified rP24 also had
good immunogenicity, and the period of serum antibodies converted from negative to positive was very short, but the
antibodies maintained more than 20 weeks. Indirect ELISA tests showed that the detection rate of was the same as
anti-HEV-IgG diagnostic kit (Wan Tai corporation). Taken together, the rP24 simulated the neutralizing epitopes of natural
HEV, and had strong immunoreactivity and immunogenicity. It provided a basis for the further investigation of the

difference of infection mechanism between genotype I and genotype IV HEV.

Keywords: hepatitis E virus, capsid protein, prokaryotic expression, immunoreactivity, immunogenicity
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Hor W Al
1.2.3 FEHEIBEK (Western blotting)

EEFEMZ 12%0 SDS-PAGE J5 #5145
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Fig. 1
expression plasmid of genotype [V HEV P24 gene. (A)
PCR products of genotype [V HEV P24 gene. M: DNA
marker DL5000; 1: negative control; 2: PCR products
of genotype IV HEV P24 gene. (B) Restriction map

Construction and identification of prokaryotic

recombinant plasmid by enzyme digestion. M: DNA
marker DL5000; 1: recombinant plasmid pTO-T7-P24
digested by Nde [ and EcoR 1.
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Fig. 2 Identification of recombinant genotype IV
HEV rP24 protein expressed in E. coli. (A) SDS-PAGE
analysis of recombinant genotype [V HEV P24 protein
expressed in E. coli. M: protein marker; 1: total protein
expression profile of E. coli tranfected pTO-T7 with
IPTG induction; 2-3: total protein expression profile of
E. coli tranfected pTO-T7-P24 with IPTG induction. (B)
Western blotting analysis of genotype IV HEV rP24
expressed in E. coli with 15B2. M: protein marker; 1:
immunoblotting profile with 15B2 of total protein
expression of E. coli tranfected pTO-T7 with IPTG
induction; 2-3: immunoblotting profile with 15B2 of
total protein expression of E. coli
pTO-T7-P24 with IPTG induction.
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Fig. 3 Purification of recombinant genotype IV HEV rP24 inclusion body protein. (A) SDS-PAGE analysis the
expression forms of P24 protein. M: protein marker; 1: total protein expression profile of cell lysis solution with
IPTG induction; 2: precipitation of cell lysis solution with IPTG induction; 3: supernatant of cell lysis solution with
IPTG induction. (B) SDS-PAGE analysis dissolubility of rP24 resolved in different concentration of urea. M: protein
marker; 1-3: rP24 protein dissolved in 2 mol/L, 4 mol/L, 8 mol/L urea/Buffer I respectively. (C) immunoblotting
profile of rP24 protein with 15B2 of dissolved in 2 mol/L, 4 mol/L, 8 mol/L urea/Buffer I respectively. M: protein
marker; 1-3: rP24 protein dissolved in 2 mol/L, 4 mol/L, 8 mol/L urea/Buffer [ respectively.
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Fig. 4 Immunoreacivity analysis of renatured recombinant rP24. (A) and (C) SDS-PAGE analysis of renatured rP24.

M: protein marker; 1: renatured recombinant rP24 (boiled); 2: renatured rP24 (no boiled). (B) Immunoblotting profile
of rP24 to 8C11. (D) Immunoblotting profile of rP24 to HEV positive serum. M: protein marker; 1: renatured rP24

(boiled); 2: renatured rP24 (no boiled).
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Fig. 5 Profile of ion exchange chromatogram and Molecular sieve chromatogram and native-PAGE of rP24. (A)
Profile of ion exchange chromatogram of rP24. (B) Profile of molecular sieve chromatogram of rP24. (C)
Native-PAGE of rP24 (M: native protein marker; 1: purified rP24).
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B 6 #oFiFEMALER SDS-PAGE

Fig. 6 SDS-PAGE analysis of rP24 after purified by
molecular sieve chromatography. M: protein marker; 1:
rP24 from the first peak (no boiled); 2: rP24 from the
first peak (boiled); 3: rP24 from the second peak (no
boiled); 4: rP24 from the second peak (boiled).
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Fig. 7 Hydrated radius of purified recombinant p24
protein in solution.
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fEh 0.216), HZtit=% 1 GraphPad Prism 5r#r
[]4% ELISA 2558, 453K P24 Xf 21 /iy BIHE
LI PRI 285 S R B, X 24 43 B 138 A
25 5 A BEVE B A T P 500 AR I I 355 )
P2 1] 2% A B ME (P<0.000 1), AUFLECHE M
AR FEIEZES (P>0.05), %45 R 5 %
il Genelab 23 IR A 25 R —3, SLI045 R Ul
YU EAT R SR S AR S

Table 1 Analysis of serological conversion rate and antibody persistence of Bal b/C mice vaccinated by

recombinant rP24

Vaccinated . Serological conversion rate
Vaccinated number
(Dose/pg) 0 week 5 weeks 10 weeks 15 weeks 20 weeks
10 6 0 6/6 6/6 6/6 6/6
5 6 0 6/6 6/6 6/6 5/6
2 6 0 6/6 6/6 5/6 5/6
1 6 0 5/6 5/6 4/6 2/6
0.5 6 0 4/6 4/6 2/6 0/6
0.2 6 0 2/6 1/6 0 0
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3 Wit

HE & — M2k AL DA RS, 755 e
Hh ] SR B0 B A e R R A, T L
i S R R FOK PR A 2 & AT B
o T I e A i 19 AL T 5 3O AL TR R NI A
Kapur 220\ 3 HEV #F A 402 75 5 32 4k
BEHEEE, BN EB S0 S
FE T BRI IL 2 HEV HARERGL A, JEHTITEY A
IVA! HEV REREGE NFIHER o PiZE HEV N HERY
i EAR—FE, ULBATTBE S A i b i 22 AOR R
K, I HBGHLRIB T RE S 25 5%, WFoT YL
ZSMIRE, X F B4R HEV 25 )R g 51%
Bl — S EM.

HEV ORF2 Zfth ()95 85 A 5C A2 8 75 1Y 5 A
B, Hh s TR SN EZ R RN, FIH
HEV & 2 WORLABHDUG 75 2 B 900 2 e L]
2SR R . Li PR R A
P 11 %) HEV ORF2 aa 368-606, 345-Fill 4 2 14
p239 fEiE T T RAKMA EAERDIE — A EAR N
23 nm AR, p239 EH T EA LA
AL, PR RER I R HEV 125 (] 45
2220 kB PSSR R HEV P239 K
HW T HepG2 4 My BRI 4L HEV X 15 &
BRI R, RIS E T p239 5 AN AR EAE ]
(X 307 F ORF2 1) aa 423443, iZ B L Ikl
RE I 75 119 20 B A7 A 245 5 3 Ao 5 0
HHES 5T S g0 R S U R
fii. Guu ZPUAI Li 2P K9EIVE HEV 259%
UKL (aa 118-608), W[43h 3 AP X, X
3 XA & A T AE I Z BRI 25 5 0L, R RE
S Yz RS AR

http://journals.im.ac.cn/cjben

B2 H A A B 340 HEV 52
&, H M Z 28 HEV J& G NS 2 5153
FHLHMLFEAMT M5 AR . T B A s
Z AR HEV 20 i 5 528 5 o iRl ANa]
AEARAS R i BAT L PR HEV, B TF5E H
JEM Z 25 HEV i 85 B 1 32 22 S 1940 AL
EWATHY HEV 2R3 T RURISLH VAL,
J4h G HEV AR E M ATIRGL, L T BRI
I IVHS HEV 855 (B YL ALH] , A58 A B 52 40
TEFIKE SN 1 % HEVORF2 & H By 5Lat
BE—FR IV HEV ORF2 M, NHFFEIXM
P55 1 I A (B SR DL T T A

ENSRINE SN e NS S\
HEV K57 [ rP24 (aa 384-606), 5 T 541
AR EAE R 1 X, S48 @t TSK-G
3000 SW 4> Ffifi Z HrkE M DEAE A& 755 # )2
Braegife Ll s, EAMLET R 9% I,
SDS-PAGE %55 B /R 4lifbJ5 1 8 A 7E SDS ZZ i
WA UL RIUOE AT, P24 EHH 5K
TR JHF 4 BH M 1l 37 B v R B 5w BB AR 8C 1L 1Y) Ha e
EPE S u 2% RAE B 4 (P24 5 1 BA RIFH %
FERVE, RELAAR . R Z BRI X
E7E, VI P24 #5417 HEV [ RIRN . H
SRFFH BT BB A S L B SR A 3 P24
T IS B ORL , B A 30 2806 8 52 g il 45
HHARIKR YK ER 2 7.48 nm, RAKMY
B —PER A, [ s e SCen b, 1P24 B
R AT S e S, a8 /N BRI EDso 4 0.6-1.0 pg.
LA ESe 0, P24 7F PBS IR TR AEIE LR
HERK, ZREEA —EME NS, I
WAL T HEV Koo AP ARA, HIbizE
R CE TR NS sz ki) EZM R, 1



XY= F/REFRES IV ERTEARERTHRERRIASHER

Hit—H g T RURZE R VAL HEV &Gl
Hil 22 S, AT R BB HEV 25 [a) 4245 i iF
s —E NS HEM . T 2RI
MoRHE— P05 HEV 2 T B FIEE K IV A HEV
P (B SR A A 22 S L . [, rP24 thm]
PIER HEV L5 12 Wi i s e kg IRk, HL
A —E RN FHME

Bt XS TG R EABESE S S
Aok KB TAL A S K A ) )
b KB
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