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200HL PBS ,4C o
fi origin m%ra—-—NdeI
b C1-78 BamHI
50He/ml., PBST Tween20 SCIIA
0.5%, 3 4 C81-149 Feol
Kan pC149-mut-8C11A
’ ’ 5926 bp
DNA M13 DNA
1.3
Omega
pC149 mut
HBcAg AA 1149
R HBcAg  AA78-83 C81-149
HBec , HBcAg AAL149 pC149-mut-8H3A
81 5926bp
pl'G-T7 R
HBc B 79 80 ,
HBc pC149-mut,
HBc AA78-83
, 1 pCl49mut 8CI1A  pCl49 mut 8H3A
Fig.1 Plasnid map of pC149> mu- 8C11A and pC149- mu- 8H3A
pC149-mut , ( 1, 1.4
) 7 HBcAg E. coli ER2566
pC149- mut LB 37°C , ODso 0.8~ 1.0,
8C11AFP 8H3AFP , 149mutRP 0.2 mmo}/ L PTG 37°C 6h
546bp PCR $94°C . (SONICSSMATERIAIS ~, Uilbra
5min; 94 c SOS, 56 c SOS, 72 C ZSS, CCH VGXSOO ) 1% T
25 H nC 10min PCR ton X200 2 , A ( 4
pMD 18T ’ 8C11 mol/I. 20 nmol/L. Tris* Cl, pH8.5, 5 mmol/L, ED-
8C11A ( CATCCTACTCTTITTGCGTATT) TA, 100 mmoy L NaCl) 1 x PBS ,
8H3 8H3A ( TCTATTCIGCCG-
BamH iv ,
E. wli FR2566 TagDNA , . 5% 2 h;
pMD 18T TaKaRa ( 8C11  §13), 1.5h;
1 1.6
Table 1 The primers for the expression vector ’ 2%
of the mimic peptide ) ( JEM-100CX
Primer ID Primer sequence ? 100000
8CI1AFP GGATCCCATCCTACTCTTIT GCGTAITGGTGGTGGAGGITCAGG L7 8H3 7
8H3AFP  GGATCCTCTATT (T GCCGTAT CCTTATGGTGGTGGAGGTT CAGG
149muRP  GAATT CI'TAAACAACAGIAGITT 813 7 SH3A(N-Serlle
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19

LeuPre-Tys Pro-Tye C’ )

Fe
(BlAcore X, Amersham Biosciences )
(CMD) (QM5) ,
+ -3 (3 - )
(EDC) N (NHS) CMD
8H3, Fe
, , 200L 1 mg/ mL
8H3A,
2 %
2.1 HEV
HEV 8C11  8H3
, 7 4 - - 7
, 4 21
(8C11 10 8H3
11 ), DNA ,
, 7
2 8C11 7
HPTLLRI( 50%) , 8H3
7 , SILPYPY (27.3% ) 8H3
7 SLPS PSLLP
, 8H3
SLP
8Cl11 7 ,
, PTL

HAITYPRHH

HWGMWS Y
ITNDFKQ

2 7
Fig.2 The sequence of the peptides selected out by

monoclonal antibodies
A. Selected by mAb 8H3; B. Selected by mAb 8C11

2.2 Western blot-
ting

8C11A ( N’-His- Pro-TheLew Lew Arg-lle-C) 8H3A
(N’=Ser lle-Lew Pro-Tys Pro-Ty=C”')

HBcAg pC149-mut ,
pC149-mut , C8CI1A C8H3A
C149mut 20 kD
Western blotting 3
, 40kD
, 20kD Western blotting
40 kD , NE2
C8H3A ,
20kD 40kD , ,

40 kD
kD 1 2 3 4 5 1 2 3 4 5

215— ‘_“H

120 — .
84—

C8C11A

60—

392—

28—

183—

215— @l
120— &%
84—

183— X

D

°)

3 pCl49-mut-8C11A  pC149- mut-8H3A

Fig.3  Expression and Western blotting of pC149 mu+-8C11A
and pC149- mut+-8H3A
A, C.SDS-PAGE; B,D. Westem bbtting by mAbs 8C11 and 8H3 respee-
tively; A, B. pC149-mut-8C11A; C, D. pC149-mut-8H3A. 1, Protein mo-

lecular weight marker; 2. Supematant of ultrasonic lysate; 3. Deposition of

ultrasonic lysate; 4. C149mut control; 5. purified NE2 antigen ( positive

control)
2.3
C8CIIA C8H3A  Cl149mut
20nm
2.4 7 SH3A 8H3
Fe BIA wore
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C8CI11A

4 C8C11A C8H3A

C149 mut

SH3A 8H3A 8H3

C149mut

( - 10 )

Fig.4 Virus like particle assemblied by recombinant protein C8C11A C8H3A or C149mut

(Negative staining electron microscopy, X 100 000)

Wash SH3A Wash
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1401 |

100
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Response difference(RU)

-200 4‘0 . 8‘0 I léO I l(I)O I 2(‘)() . 2;10 l 22‘30 I 3‘20 I
tls
5 BlAcore 7 8H3A
8H3
Fig.5 Binding curve of cheme- synthesized seven peptide

8H3A against monoclonal antibody 8H3 in BIAcore biosensor
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Seection of a Peptide Mimic the Neutralization Epitope of
Hepatitis E Virus with Phage Peptide Display Technol ogy

GU Ying ZHANG Jun WANG Ying Bin LI Shae-Wei YANG Hat Jie LUO Wen-Xin XIA Ning Shao”
(The Key Laboraiory ¢ Ministry  Educationf a Cell Biology and Tumor Cdl Engineering, Xiamen Unwersity, Xiamen 361005, China)

Abstract Hepatitis E is an acute hepat iis casused by hepatitis E virus (HEV) in developing countries, where it occurs as cas
es sporadic and in epidemics forn. The causative agent, hepatitis E virus, is transmitted primarily by the fecal oral route. HEV
is icosahedron nom-enveloped virus, and its genome is a single- stranded, positive- sense, 3= polyadenylated RNA about 7. 5 kb in
length. It contains three open reading frames ( ORFs) . Of which ORF1 codes for a polyprotein of 1693 amino acids and contain
domains hamologous to a viral methyltransferase, a papainlike cysteine protease, an RNA helicasre, and an RNA- dependent
RNA polymerase, besides the most hypeavariable region of the HEV genome. And ORF3 codes for a 123 amine- acide- long
polypeptide with unknow n function. While the major viral capsid protein ( pPORF2, ORF2 wdes) of 660 amino acid was showed to
contain the protective epitope. The baderially expressed polypeptide disignated as NE2 has been proved to be a protedive am
tige. And the ant+ NE2 monoclonal antibodies ( mAb) was screend, two of these mAbs 8C11 and 8H3 were showed to be against
separate conformat ional neutralization epitope of hepatitis E virus (HEV) . And these two mAb were used to screen for binding
peptides from a 7peptides phage display library. Afier four rounds of panning, tweenty one positive monoclonal phages (11 for
8C11, and 10 for 8H3) were selected and the inserted fragments were sequenced. The DNA sequence coding for the obtained
dominant peptide 8C11 (N-His Pre-TheLar Lew Ar-Tle-C', named 8C11A) and 8H3 (N-Se=Ile-LewPro-TysPre-TyeC
named 8H3A) were then synthesized and cloned to insert between amino acid 78 to 83 of hepatitis B core antigen ( HBcAg) ,
then expressed in E. coli. The recambinant proteins aggregate into homodimer or polymer on SDS-PAGE, and culd bind with
mAb 8C11 and 8H3 in Western blotting. Respedively, the recombinant protein C8C11A showed to be dimer mainly, which can
bind with mAb 8C11. The monomer and dimer of C8H3A are in the same amount on SDS-PAGE, but only the dimer could bind
with mAb 8H3 on Western blotting. The renatured recombinant proteins were all showed to aggregate into virus like particles
which were similar as HBeAg on transmission eledron micrograph. The dominant peptide 8H3A ( N-Ser lle- Lew Pro-Ty Pre-
Tyr—d ) that selected out by mAb 8H3 was further cheme- synthesized, and its binding ad ivity was confirmed by BIAwre bioser
sor. The result showed that this 7peptide can bind with mAb 8H3 in a big Ka and Kd fomm, which means the binding is not sta-
ble. These results implicated that conformational dependent neutralization epitope could be partially modeled by short peptide,

which provided a feasible route for subunit vaccine development.

Key words hepatitis E virus, neutralization epitope, phage peptide display
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