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T A THBE T T MR T F 4 TAF 7% 3 & & 3R 44 304K (single-chain Fv against HBV surface antigen,
HBscFv) 5 & R4 55 T % A 89 y-F # & (y-interferon, IFNy)i% % 44 Gk5-%& & (HBscFv- IFNy) F*AEE PCR HHAR
hbscfv 5 ifny i3, hbscfv-ifny, BHIIER % F N TR pPICZaA/hbscfv-ifny)1 24, R JE FE NI 1L 2 FBEE X33, MK
W ih ik 69 TAZH AR X4 589 ik R iX B 49 % & HBscFv-IFNy, JF /A SDS-PAGE. Western blotting #= ELISA 7 i #47 T
g, 45 R A L0 R HBscFv-IFNy #9 HBscFv #= IENy 73 A A4 F & . A 14F7 =4 BAF shib X4 69 K B R 7T 3%
15465 £ 95%~98%49 HBscFv-IFNy. & ¥ #= HBV 45 K B /) R & F 27.9%49 I 7% 2 & &@ 43R (HBV surface antigen,
HbsAg), iX % 8] HBscFv-IFNy L&) 3tk 5 2 MK A &9 HBYV A 34 4. T L, HBscFv-IFNy ¥ & —#r 5526 TAF 7%
AL m e Ie@ 7.
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Expression Purification and Verification of HBscFv-IFNy in
Pichia pastoris x33
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Abstract: In order to effectively cure hepatitis B virus (HBV), we studied on fusion protein HBscFv-IFNy, which was connected
with single-chain Fv against HBV surface antigen(HBscFv) and y-interferon(IFNy) of being used in clinic against HBV. Adopting
overlap PCR, the Abscfv and the ifiy were connected into hbscfv-ifiry. Then the pPICZaA/(hbscfv-ifity), 5 4 of multi-copy recombinant
plasmid were constructed and transformed into Pichia pastoris x33. The engineering strain x4 was screened from transformed x33
and could secretively express HBscFv-IFNy. The preliminary verification indicates that HBscFv-IFNy has the bioactivity of HBscFv
and IFNy by SDS-PAGE, Western blotting and ELISA. The supernatant of culturing X4 was purified by 14F7 affinity
chromatography to HBscFv-IFNy with purity of 95%~98%. The HBscFv—IFNy is able to bind 27.9% HBYV surface antigen (HBsAg)
in the serum of HBV transgenic mice, which shows the antibody of HBscFv-IFNy has bioactivity in vivo. Therefore HBscFv-IFNy
can shed light on the development of a new promising HBV -targeted drug.
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HBscFv-IFNy

1 MHE57 %
1.1 SRR
1.1.1
hbsctv ifny HBV [,
; TOP10, ;
pPICZaA P. pastoris x33, Invi-
trogen
1.1.2
, TaKaRa ;
IFNy ELISA , Bender medsystems ;

b

1.2 LWHZE

[12]
1.2.1 PCR

hbscfv  ifny
:5% Hy In 37 Hg Ig

Hxr 5 TGACTCGAGAAAAGAGAGGCTGAAG

CTCAGGTGCAGCTGGTGGAG;
Hp 5 “GCCAGAGCCACCTCCGCCTGAACCG

CCTCCACCTCGATTGATTTCCACCTTGGT;
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Ix 5 *TCAGGCGGAGGTGGCTCTGGCGGTGG

CGGATCGCAGGACCCGTACGTTAAAGAA;
Iz 5 "CGICTAGATACTGAGATCTTTTACGTT

TACC Hgp Ia hbscfv  ifny
5 “GGTGGAGGCGGTTCAGGCGGAGGTGGCTCT

GGCGGTGGCGGATCG, 45 bp, Linker 15
(GlysSer)s;
1.2.2 PCR hbscfv-ifny
Hy Hp Ih Iz PCR
hbscfv ifny, Hy Ig S PCR
hbscfv-ifny
1.2.3 pPICZoA/hbscfv-ifny
Xbal Xhol pPICZoA hbscfv-ifny,

pPICZaA/hbscfv-ifny, CaCl, TOP10,
1.2.4 X33
Muti-copy Pichia Expression Kit ,
P. pastoris X33, 0.1~2 mg/mL
Zeocin™  YPD
1.2.5
BMGY , 28
ODgp=5~06, BMMY )
1%(V1V) ,3d
1.2.6
SDS-PAGE Western blotting ELISA ,
Sambrook [12]
1.2.7 14F7
&)
20% 30% 40% 50% 60% 70%
(NH4),SO,4 , 4°C 2 h 10 000 r/min
10 min, pH8.0 0.1 mol/L Tris-HCI,
Sephadex G25
2) HBscFv 14F7
HBscFv , BALB/C
R HBscFv
(3) 14F7 0.1 mol/L

Na,HPO,, 0.1 mol/L NaH,PO,4, pH 7.0
14F7 SmL HiTrap™ NHS activatited
Sepharose HP  ,  4°C1 mmol/L HCI 10 mL
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5~10 mL 14F7 , 25°C Xba Xho
30 min A(0.1 mol/L NaAc, 0.5 mol/L pPICZaA , 4
NaCl, pH 4.5) B(0.1 mol/L Tris-HCI, 0.5 mol/L NaCl, pPICZaA 1200 bp ,

pH 8.0)
, 4°C

(4) 14F7 HBscFv-1FNy:
0.5 mL/min C (0.15 mol/L NaCl 20 mmol/L
pH 7.4 ) 14F7 0.2 mL/min
5~10mL, 40mLC , 0.1 mol/L
o- -D- 1 mol/L Nacl C 0.1 mL/min
, 50%

>

1.2.8 ELISA HBscFv
HBsAg 96 (50ng/ ),
HBscFv HBscFv-IFNy X4
14F7 1 h;
IgG; A B ,

OD450/630

,37°C 1 h,
(HRP)

15 min, ,
1.2.9 ELISA
IFNy
HBscFv-IFNy X4
1.2.10 HBscFv-IFNy

IFNy
ELISA

HBV

HBV

30 min s
HBsAg

200 pL ,
ELISA (1:2 )
HBsAg
HBsAg -
x100%

) =(
HBsAg )/ HBsAg

2 &

2.1  hbscfv~ ifny~ hbscfv-ifny B PCR 3 18
1.2.2 hbscfv  ifny, 1.5%
1, 803 bp 443 bp
DNA PCR  hbscfv ifny hbscfv-ifiy,
2, 1225 bp
2.2 pPICZaA/hbscfv-ifny UM 5L E
1.2.3 hbscfv-ifny pPICZaA
pPICZaA/hbscfv-ifny, TOP10
, 0.8% , 3
1 pPICZoA 1

hbscfv-ifny ,
pPICZaA/hbscfv-ifny

1 2 M

1000
750
500

350

1 PCR BYIRBE¥E Bk

Fig. 1 Agarose electrophorests of PCR
1: hbscfv; 2: ifny; M: DNA marker
M 1
bp
1500
994
675

B2 EE PCRHYIRAEHER K
Fig. 2 Agarose electrophorests of overlap PCR
M: DNA marker; 1: hbscfv-ifny

1 2 3 4

3 TiEERARIIRAEHE K

Fig. 3 Agrose electrophorests of plasmid of engineering strain
3: pPICZaA; 1,2,4: multi-copy plasmids

hbscfv-ifny , 1215 bp, 42 bp
597 bp T-A , CCT CCA,
Linker s hbscfv. ifny

CTCGAGAAAAGAGAGGCTGAAGCTCAGGT
GCAGCTGGTGGAG "GGTGGAGGCGGTTCAG
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GCGGAGGTGGCTCTGGCGGTGGCGGATCG
“GGTAAACGTAAAAGATCTCAGTAG
M 1 2

bp

1543
994
693

4 EHERNAMEETINIESR
Fig. 4 Restriction analysis of recombinant plasmid
1: digestion of pPICZaA/hbscfv-ifny; 2: digestion of pPICZaA, M:
DNA marker

2.3 {KSMEE pPICZaA/(hbscfv-ifny) n
pPICZaA/(hbscfv-ifny),,
(n),
o-
pPICZaA/ hbscfv-ifny), 5 o-
625 bp hbscfv-ifny 2500 bp APa L
, 2210bp  AaTII ,
pPICZaA/hbscfv-ifny 2162 bp
, 2210bp AaT1l
pPICZaA/hbscfv-ifny),,

Nco 1

TOP10

PPICZaA/hbscfv-ifiny, 4.7 kb

APa L

NCO1
2162 bp\Q bp 2163 bp
One copy linearization plasmid
Digested with AaT1l
2210 bp 2210 bp

625 bp /2500 bp
One|copy

2162 bp

T4 DNA ligase

PPICZaA/(hbscfo-ifiny)s, 7.4 kb

E 5 pPICZA/(HBscFv-IFNy), 89493
Fig.5 Construction of pPICZA/(HBscFv-1FNy),

pPICZaA/(hbscfv-ifny), TOP10
, 6, 5
pPICZaA/hbscfv-ifny 2000 bp, ,
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pPICZaA/(hbscfv-ifny),
pPICZaA/(hbscfv-ifny)s a, 7

E 6 pPICZA/(hbscfv-ifny), Bk
Fig. 6 Electrophoresis of pPICZaA/(hbscfv-ifny),
3: pPICZaA/hbscfv-ifny; 1,2,4,5: recombinant plasmids

bp 1M 2 3
21226
7421

3681

7 pPICZA/(hbscfv-ifny), BI85k
Fig. 7 Electrophoresis of PICZaA/(hbscfv-ifny),
M: DNA marker; 3,2,1: pPICZaA/(hbscfv-ifny), ;4

2.4 pPICZaA/(hbscfv-ifiry), ¥t X33 Mk T iz

B
pPICZaA/(hbscfv-ifny)1 2.4, 1.2.4
X33, 2mg/mL Zeocin™

10 7 3 7 ) Ha

Ip PCR 8 1200 bp
5 , pPICZaA/
(hbscfv-ifny), X4 4 s

X4 ,
M 1 2 3 4 5 6 7 8

8 PCR 7347 X33 EEBA B hbscfv-ifny
Fig. 8 PCR analysis of hbscfv-ifny in X33 genome
M: DNA markers; 1: X33; 2~8: transformants of X33

2.5 Ti2E2EKIA HBscFv-IFNy U & E
X2 X3 X4 X5 X6 X7 X8 7

1%(VI V) ,
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SDS-PAGE , 9
9 . )
42 kD, 42 518.56 D
SDS-PAGE Western blotting , 10
X2 X3 X5 X6 X7 X8 M X4 X0 kD
| — - — 974
f| — PN 66.2
! * a— 43.0
)

i - 310

B9 X33%{LEHk LB SDS-PAGE
Fig. 9 SDS-PAGE of the supernatant of X33 transformants
M: protein marker; X0: Clone of X33/pPICZaA; X2—X8: Clone of
X33/pPICZaA/hbscfv-ifny

2 I M 2 1 M

kD

97.4
66.2
43.0

31.0

20.1

10 SDS-PAGE R H 3 [ #) % & EN iIF
Fig. 10 Result of Western blotting and SDS-PAGE
M: protein marker; 1,2: SDS-PAGE of supernatant of X4; 1°,2”:
Western blotting of supernatant of X4

10 1 X4 Western blotting
R HBscFv,
HBscFv
2.6 HBscFv-IFNy 9454k B2 47
2.6.1 X4
X4 20%~70% (NH4),SO4
, SDS-PAGE 11 60%
HBscFv-IFNy
Sephadex G25 s 12 1 2

, 3 HBscFv-IFNy
2.6.2 [4F7 HBscFv-IFNy
HBscFv-1FNy , 14F7
13 ELISA ,
, SDS-PAGE
14 : HBscFv-IFNy

95%~98%, 75%~85% 14F7

HBscFv-IFNy

kD
97.4
66.2

43.0

31.0

& 11
Fig. 11

7 Bs 4% £k 4T HBscFv-IFNy Y SDS-PAGE
SDS-PAGE of HBscFv-IFNy by salting-out lane
with ammonium sulphate
M: protein marker; 0: supernatant of X4
1~6: 20%, 30%, 40%, 50%, 60%, 70% (NH4)>SO4;

Py P: P;

&l 12 Sephadex G25 5t T JE Bt #h 1T 72
Fig. 12 Desalting process by Sephadex G25
Py, P,: elute peaks of other protein; P;: elute peaks of sample protein

REEEERIRRE TR

W N AN NN

E 13 14F7 5% #0247 HBscFv-IFNy T2
Fig. 13 Purification process of HBscFv-IFNyby 14F7 affin-
ity chromatography
P1: peaks of sample; P2: elute peaks of other protein; P3: elute
peaks of sample protein

2.7 ELISAMELZR

1.2.8 1.2.9 14F7
HBscFv-IFNy  HBscFv X4

ELISA , 1 HBscFv , 2
IFNy
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1 2 M kD ,
S 7.4
HBscFv-IFN HBscFv HBscFv
- 6.2 '
91%, X4 HBscFv-IFNy
L—
—43.0 HBscFv 2
. — 310 : IFNy
30, HBscFv-IFNy  IFNy
e — 20.1 IFNy 74%, HBscFv-IFNy
- IFNy IFNy R
14 14F7 34 E17 HBscFv-IFNy & SDS-PAGE
Fig. 14 SDS-PAGE of purificated HBscFv-IFNyby 14F7 2.8 HBscFv-IFNy & HBV EERF/NRIEA/YF
affinity chromatography FNL
M: Protein marker; 1,2: samplel and sample 2 <
12 40g 3, 1.2.10
1 : HBscFv 200 pL HBscFv-IFNy(1.4 mg/mL)
20 R X4 HBsAb(40 u/mL) R
HBscFv-IFNy HBsAg HBV , 3

#F 1 33 HBscFv i A8 3% ELISA M E 45 R
Table 1 Indirect ELISA determination of HBscFv activity

Determination sample HBscFv HBscFv-IFN v Supernatant of X4 HBsADb Supernatant of X33
Value 0fA54n/63() 1.585 1.435 1.28 2.135 0.0575
Value of sample/ supernatant of X33 27.55 24.95 22.25 37.15 1

1 pg/pore HBsAbD as positive control of determining HBscFv, cultivation supernatant of X33 as negative control

%2 % IFNy i& 1 A9[E 3% ELISA MEL R
Table 2 Indirect ELISA determination of IFNy activity

Determination sample HBscFv-IFN ¥ Supernatant of X4 IFNy Supernatant of X33
Value OfA54(),530 2.59 2.15 3.52 0.063
Value of sample/ supernatant of X33 41.1 34.1 55.9 1

1 pg/pore standard IFNy as positive control of determining IFNy cultivation supernatant of x33 as negative control

®3 EFHTRETEN HBY #EEE /R MES HBsAg B0
Table 3 The effect of injecting different antibodies on HBsAg in the serum of HBV transgentic mice

Average weight of mice(g) Concentration of HbsAg Concentration of HbsAg Rate of
g g g (before injection, mg/L) (after injection, mg/L) neutralization (%)
HBscFv-IFNy 42.5 4.55 3.28 27.9
HBsAb 432 437 2.71 38
Saline 429 4.43 4.16 6.1
3 : HBscFv-IFNy HBscFv ,
HBV HBsAg ,
30 min 27.9%, HBsAb ,
73.4%, 460%, HBscFv-IFNy , (14.15]
HBV HBscFv-IFNy | Huston 15
s (GlysSer)s,
3w
HBscFv-IFNy, HBscFv-IFNy
> HBscFv R
[13] 0
5 5 9 A), IFN'Y
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26% ,
, HBscFv-IFNy  HBscFv  IFNy
, HBscFv  IFNy
HBscFv-IFNy
, ELISA Western blotting ~ HBV
: HBscFv-IFNy
HBYV, ,

HBscFv-IFNy

HBscFv-IFNy IFNy s

HBV ,

, HBscFv-IFNy
HBV >

E

pPICZaA/(hbscfv-ifny), 23 45
X4,
HBscFv-IFNy,
HBscFv-IFNy HBscFv-IFNy

HBscFv-IFNy

Bt R TETNERFRALHERR. &F
W, R, REREFANIFRH I,
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