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1 NE2N

Table 1 The primers of NE2 N- terminal extension

Peptide Amino acid location Primer name Primer sequence
HEV 217 380-606 217FP 5'-CATATGTCGGCAGGTGGACAGCTGTTCTACTCTCGT-3'
HEV 227 370-606 227FP 5'-CATATGCTAGGCGGTCTACCCACAGAATTGATTTCGTCGGCAGGTGGACAG-3’
HEV 239 368-606 239FP 5'-CATATGATAGCGCTTACCCTGTTTAACCTTGCTGACACCCTGCTAGGCGGTCTACCCA-3'
1.4 1.7 HEV 239
pTO-T7-E2 A 239 4mol/L
217FP 227FP 239FP HERP
PCR 94°C Smin 94°C 50s 57°C 50s 72°C 50s Amershan Pharmacia Iso-Prime
25 72°C 10min pl8 6
pMDI18-T pH pH5.10 pH5.20 pH5.25 pHS5.30 pHS5.35
Ndel  EcoR1 pH5.40 4mol/L
pTO-T7 NE2 N pH5.25-pH5.30 200V 2h 500V
pTO-T7-217 pTO-T7-227  pTO-T7- 2h 800V 2h 3000V 60h 239
239 1 pTO-T7-239 pH5.25 ~ pH5.30
Ndel 239 2mg/mL
HPLC 105 ~ 120min
EeoR] 239 100mL 4mg/mL SDS-PAGE
TSK Phenyl-5PW 21.5mm
1 origin lacl x 15¢cm 0.5mol/L 4mol/L
pTO-T7-239
6280 bp 20mmol/L, pH7.2 4mol/L
20mmol/L pH7.2 4ml/min
0.5~ 0 mol/L 120min
\z;/ 105 ~ 120min 239
HPLC PALL
1 pTO-T7-239 30kD
Fig.1 Plasmid map of pTO-T7-239 0.034MPa 500ml/min
1.5 15ml./min 20 PBS
ER2566 IPTG pH7.45
25°C 0.2mmol/L IPTG 6h 1.8
SONICS& MATERIALS Uilbra- HEV 239 2% pH7.0
Cell VCX500 1%
Triton X-100 2 A 4mol/L Electronics JEM-100CX [I
20mmol/LL Tris Cl pH8.5 Smmol/L EDTA 100mmol/L 1.9
NaCl 1 x PBS pH7.45 HEV 239
Imm’
1.6 NE2 N DI Nano [l A
Inm
HPLC 1.10
Beckman Syster Gold Nouveau 125NMP/166NMP HEV 239

TSK G3000 SWy,

7.8mm x 30cm

Protein Solutions

DynaPro MS/X
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20

1.11 HEV 239

HEV ELISA
HEV 239 CB 100ng/
96 37C 2h 4C
PBST pH7.4 1 200pL/ 20%
PBS 37°C 2h
4°C 100p:L
10pLL 37C 30min PBST
5 100pLL IgG-
HRP 37C
30min 5 37°C
10min S50ul. 2mol/L. H, SO,
OD 450ume20mm
5 5 HEV
HEV
8C11  8H3 o
1.12 HEV 239
HEV 239 PBS
40pg/mL 3
20 6.67 2.25 0.74 0.25
0.08p.g/mL ImL HEV 5~6
SPF  BALB/c 8
0d 1 2 3 4 5 6
20pL 239
ELISA
1:100
2
2.1 NE2 N
HEV 217 HEV 227  HEV 239
4mol/L
G3000SWy;, HPLC
HEV 217
HEV 227 NE2
HEV 239
>
500kD 2
2.2 HEV 239
pTO-T7-239 E . coli
SDS-PAGE 31kD

2
Fig.2 Retained time of recombinant proteins in gel

filtration chromatogram

30% 3 lane 1

2mol/L. 4mol/L.  8mol/L.
43kD

3 lane 3~5 4mol/L
SDS-PAGE

3 lane 6

3 lane 7 HPLC
SDS-PAGE

95%

20%

kD

1 2 3 4 5

E i
i ' iy - — 43
- Ve o —

— 20

3

3 HEV 239 SDS-PAGE
Fig.3 SDS-PAGE of recombinant protein HEV 239
1 bacterium lysis 2 supematant of bacterium 3 supernatant of 2 mol/
L urea solution 4 supernatant of 4 mol/L urea solution 5 supernatant
of 8 mol/L urea solution 6 purified by HPLC 7 purified by HPLC

boiled 8 protein molecular weight marker

2.3 HEV 239
HEV 239
15 ~ 30nm 4
15 ~ 30nm
5
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4 HEV 239 Eéﬁﬁﬂﬁﬁﬂg@.ﬁ"ﬁﬁ
Fig.4 Electromicroscopy photo of HEV 239 recombinant particle

- M5 HEV 239 EAMKNETHERERE
Fig.5 HEV 239 recombinant particle under atomic force microscopy

24 HEV2Y EAFAERMNREYE

‘Begm H stogram — 200306 2 ﬂﬂ)ﬁ}OSBI

= hmmr——r""-%’-’-‘ﬂ : e 2,41 HEV 239 BEAEA PR XL S E LK
g : 1F BRRifE:Str MBS EARFEEZEN.5 &
; P4 o ' FAEmERAREARAR HHAXETRENEAS

3 239 VIPHE MBS M R R % 2. 5 B K

£ w0 I Genelabs 2 B HEV IgG & 7 (GL-IgG) 0

120 IgM X7 (GL-TgM) ¥ 0 BA# , I 7 |24 Al LA NE2 4y

dor o1 1 10 100 1000 10000 § IR HEV IgG 7 (NE2-1gG) f1 IgM i Al (NE2-

Rh(am) MR, A A REN SR REREZR.

W S GYBIHE I GL-1gG WM % Bt , I NE2- 1gG WA

Fig.6 The hydrated radius of HEV 239 recombinant RERER.
' particle in solution 242 HEV2Y EAEOEN EPRRMERE: A
Rl BE 8 41 & 1 239 =X NE2 €8, LiE) 5 ELISA #&

© PERFREHMEDFRMATIRKSHwEESS http://journals. im. ac. cn




20

266
8H3 8Cl11 7 239 NE2
8Cl11 NE2 8H3
2 HEV 239 ELISA OD
Table 2 OD value of HEV 239 recombinant particle against sera of hepatitis E patients detected by ELISA
Sera Sex Age Days after onset ALT GLIgG  GLIgM  E2-IgM  E2-IgG HEV 239-1¢G

Patient 1 Male 73 9 3043 0.643 3.461 3.050 3.430 2.857
Patient 2 Male 73 19 228 1.056 3.527 3.133 3.402 2.933
Patient 3 Male 35 16 174 4.000 3.518 3.542 3.450 2.234
Patient 4 Female 37 14 355 4.000 1.539 4.000 4.000 3.137
Patient 5 Male 41 12 286 3.000 3.416 3.216 3.051 2.453

Mean 2.7227
Healthy 1 Male 48 - 9 0.051 - 0.085 0.021 0.022
Healthy 2 Female 20 - 12 0.058 - 0.091 0.015 0.017
Healthy 3 Female 21 - 23 0.052 - 0.089 0.019 0.016
Healthy 4 Male 42 - 17 0.019 - 0.110 0.019 0.036
Healthy 5 Male 24 - 7 0.023 - 0.091 0.016 0.015

Mean 0.021"

* The mean OD value for anti-HEV 239 IgG on hepatitis E patients was significantly higher than that on healthy individuals P < 0.001

4.0
—2-239-8C11 I
301 ——239-8H3
—o-NE2-8C11
——NE2-8H3

0.1 1 10 100

0.0 L
0.001 0.01
Antigen concentration/ (ug/mL)

7 HEV 239 NE2 8Cl11
8H3
Fig.7 Reactivity of HEV 239 antigen or NE2 antigen

against neutralization monoclonal antibodies 8C11 or 8H3

2.5 HEV 239
3
4 0.74pg
0.25.g /8 0.08ug 3/8
ED50  0.08 ~ 0.25ug
2 24 24
4
NE2
208 608
25% 5 HEV 239
NE2

Student T test

3 HEV 239
Table 3 Antibody positive number of mice on different month
after being vaccinated by HEV 239 recombinant particle

Vaccinated Vaccinated Antibody positive number

dose/pg number  Oweek 4week 8week 12week 16week 20week 24week
20 8 0 8 8 8 8 8 8
6.67 8 0 8 8 8 8 8 8
2.22 8 0 8 8 8 8 7 7
0.74 8 0 8 8 8 8 4 3
0.25 8 0 7 6 5 5 2 2
0.08 8 0 3 2 0 0 0 0

4 HEV 239 24

Table 4 Antibody titer distribution of mice on
twenty-fourth week following vaccinated by different
dosage of HEV 239 recombinant particle

Vaccinated dose/pg

1/titer

20 6.67 2.22 0.74 0.25 0.08
Negative 0 0 1 5 6 8
100 0 0 1 0 2 0
1 000 0 0 4 3 0 0
10 000 8 8 2 0 0 0
Total positive 8 8 7 3 2 0

© FERZERMEDARFATIKSHESL http://journals. im. ac. cn
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5 NE2 4

Table 5 Seraconversion of mice on fourth week following

vaccinated by different dosage of HEV 239 recombinant particle

Dose/jug 5 0 15 2 30 60
Vaccinated No. 4 4 8 4 8 8
Seraconversion No. 0 0 0 0 1 2
3
HEV
NE2
HEV
0 NE2 95%
NE2 NE2
Tsarev
HEV ORF2 aal12-660
55kD
aal12-607 53kD aall2-578
NE2 55kD C
N 286
NE2 N
NE2 N
aa368 HEV 239
HEV 239
15 ~ 30nm
13.25nm
HEV 239
8C11  8H3
NE2
HEV
239 Balb/c
EDy  0.08~0.25ug
NE2 60pg
HEV

HEV

HEV

HEV
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E virus based on complete open reading frame — 2 protein expressed

Particulate Recombinant Hepatitis E Virus Capsid Protein and Its Antigenicity and Immunogenicity

HE Zhi-Qiang ~ ZHANG Jun LI Shao-Wei  LIN Jian  LIU Ru-Shi

CHEN Yi-Xin  WANG Ying-Bin  XIA Ning-Shao”
The Key Laboratory of Ministry of Education for Cell Biology and Tumor Cell Engineering — Research Center

Jfor Medical molecular virology of Fujian Province  Xiamen University =~ Xiamen 361005  China

Abstract An E. coli expressed recombinant antigen NE2 was reported to aggregate into homo-oligomer and can induce
protective antibodies on rhesus monkey but its immunogenicty was much weak after being purified. In this study three N-
terminal extension mutant of NE2 were expressed in . coli  one of which named HEV 239 was found to aggregate into particle.
HEV 239 antigen had good reactivity with sera of hepatitis E patients. The reactivity of HEV 239 against neutralization
monoclonal antibody 8C11 was similar as NE2 antigen while the reactivity of it against another neutralization monoclonal
antibody 8H3 is much better than NE2 antigen which indicated better antigenicity of HEV 239 than NE2. The diameter of
purified HEV 239 particulate antigen was between 15 nm to 30 nm. The EDs; of immunization of HEV 239 particle adsorbed by
aluminum adjuvant to BALB/c¢ mice was between 0.08 p1g to 0.25 p1g. In contrast the seraconversion rate of mice immunized by
NE2 antigen adsorbed by aluminium adjuvant was only 25% on 60 g vaccination. These results suggested that HEV 239 antigen
particle has better immunogenicity as well as antigenicity than those of NE2 antigen so it is a better vaccine candidate against

HEV.

Key words  hepatitis E virus capsid protein vaccine particulate antigen prokaryotic expression
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by using above process.

Presently in Chinese pharmaceutical industry a

major handicap in recombinant mAb development is that
the expression level is still very low usually in a range of
1 to 50 mg/L. this severely hinders the mAb R&D speed.
Since the mAb content in cell culture supernatant is
relatively low the supernatant has to be concentrated with
ultrafiltration prior to loading on the capture column. For
industry scale production the expression level of the
engineering cells must be raised greatly this is an
anxious demand from pharmaceutical industry. If the cell
culture supernatant can be loaded on the capture column
directly the total yield of the purification process can be
elevated further.
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