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Expression of anti-gp96 scFv fragment in Pichia pastoris
and identification of its biological activity
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Abstract:  Secretory anti-gp96 scFv fragment was expressed in Pichia pastoris to obtain a small molecule antibody that
specifically recognizes heat shock protein gp96. The gp96-scFv fragment gene was synthesized and cloned to Pichia
pastoris expression plasmid pPICZa-A. Pichia pastoris X33 was electroporated with the linearized recombinant expression
vector, and expression of gp96-scFv fragment was induced by methanol. The His-tagged recombinant protein was then
purified by affinity chromatography and analyzed with SDS-PAGE and Western blotting assays. The biological activities of
recombinant gp96-scFv fragment were determined by Western blotting, Immunofluorescence, ELISA and FACS assays.
The gp96-scFv fragment was expressed successfully in Pichia pastoris. About 50 mg of recombinant protein could be
purified from 1 liter of the Pichia pastoris culture supernatant. Its molecular weight was about 15 kDa. The gp96-scFv
fragment could specifically bind to gp96 protein by Western blotting, immunofluorescence, ELISA and FACS analyses.
Pichia pastoris-expressed gp96-scFv fragment specifically recognizes gp96 protein, which could be used for Western
blotting, Immunofluorescence, ELISA and FACS analyses.

Keywords: gp96-scFv antibody, Pichia pastoris, gp96, secretory expression, affinity, specificity
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100 mg/L Zeocin

YPDS 28-30 C 2-3d
500 800
1 000 mg/ L Zeocin  YPDS 48 h
1 000 mg/ L
Zeocin 5 mL YPD
28-30 C 16-20 h
DNA PCR
1.2.4
100 mL BMGY
28-30 C ODgo0 2.0-6.0
3 000 r/min 5 min
BMMY ODygo0 1.0
0.5%-1%( 24h 1 ) 4d
(0 12 24 36 48
72 96 h) 1 mL
1.2.5
Anti-His-tag (His-Trap HP)
scFv
SDS-PAGE  Western blotting

1.3 gp96-scFv FT{RAE4E I E

1.3.1 Western blotting gp96-scFv
SK-BR-3 gp96
SK-BR-3 PBS
2-3 500 pL
lh 12 000 r/min
30 min SDS
SDS 3h
( 100 V
95 min) PVDF PVDF 5%

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

TBST 2h
gp96-scFv 4°C
TBST 1 pg/mL
His-Tag TBST 4 °C 4 h PVDF
TBST 1 2000 HRP
2h

1 ug/mL
PVDF

Western blotting

1.3.2 Flow cytometry
SK-BR-3 gp96
SK-BR-3 0.5 mmol/L EDTA
1x10° PBS

gp96-scFv

200 uL PBS
gp96-scFv
100 pg/mL 4 C 1h
PBS 200 uL  PBS
2 pL anti-His-FITC 4 °C
30 min PBS
400 pL PBS

1.3.3 ELISA gp96-scFv gp96

gp96
[20] (25 mmol/L

pH 9.6) 10 pg gp96

4°C PBST 3 (PBST 0.05%

Tween-20 PBS pH 7.4) 200 pL

( 5% BSA) 37 C
lh 100 uL 1 pg/mL

37 C 1 h PBST 3
anti-His-HRP

lh PBST 4

100 puL

gp96-scFv
100 pL
(1 100) 37°C
100 uL TMB
50 pL
450 nm

10 min
(2 mol/L )

5 min (OD450)
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1.3.4 Immunofluorescence gp96-scFv 1
MCF-7 gp96 300 bp DNA
6 ( 1A EcoR1 Xball PCR
3x10°  MCEF-7 6 pPICZa-A
PBS 1 5% BSA 2 300 bp
PBS 37 C 15 min 3.6 kb DNA ( 1B)
gp96-scFv 100 pg/mL
bhores ol B RREE LR EETRER HIEE
2.2 2H BiL Y EETR B Mut 9%
anti-His-FITC (1 100) Ih PBS mR =R EE Mu =
500 800 1 000 mg/L
3 4% 10 min
Zeocin  YPDS
PBS 3
1 000 mg/L Zeocin
PCR
PCR pPICZa-A gp96-
scFv EcoR 1  Xbal I
2 R 2 300 bp
21 pPICZa-gp96-scFv ERFAHIKMME 3:6kb DNA pPICZa-A
REE gp96-scFv
gp96-scFv PCR ( 10)
Abp B bp € bp
3500 3500
1 000 1000

500

Bl 1 pPICZa-gp96-scFv EHEFTIEHIKMMEREE

Fig. 1 Construction and identification of pPICZa-gp96-scFv fragment recombinant plasmid. (A) The gp96-scFv
fragment gene was produced by PCR from the pUC57 templates. M: DNA marker; 1-2: PCR products of gp96-scFv
gene. (B) Identification of the recombinant vectors by enzyme digestion. M: DNA marker; 1: EcoR I and
Xbal I digested plasmid. (C) Identification of the Pichia pastoris colonies by PCR and enzyme digestion. M: DNA
marker; 1-5: EcoR [ and Xbal I digested PCR products from positive Pichia pastoris colonies.
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23 HRERAEEFEBEEDFRIE gp96-sckv
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Fig. 2 Expression, purification and identification of gp96-scFv fragment in Pichia pastoris. (A) Dot blotting of
His-tagged gp96-scFv probed with HRP-conjugated anti-His antibody. The pPICZa-A electroporated clone serves as
a negative control. (B) SDS-PAGE analysis of gp96-scFv. M: protein marker; 1-3: different amounts of gp96-scFv
sample; 4—6: different amounts of the sample of negative control. (C) Determination of His-tagged gp96-scFv by
Western blotting assay using anti-His antibody. (D) SDS-PAGE analysis of purification placenta gp96. M: protein
marker; 1: placenta gp96 (left). Western blotting analysis of placenta gp96 with gp96 polyclonal antibody and
gp96-scFv. 1: placenta gp96; 2: BSA (right).
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96 kDa gp96 0 20 30 ug SDS-PAGE
gp96-scFv gp96 PVDF 1 pg/mL
(BSA) gp96-scFv 4 C Western
Western blotting Western blotting blotting
( 2D) 1
gp96-sckv gp96 96 kDa
( 3A) HepG2
2.5 gp96-scFv HU{RAE Y& MG siRNA gp96  HepG2
2.5.1 gp96-scFv Western blotting 30 pg Western
SK-BR-3 blotting siRNA gp96
A kpa 1 2 3 B —— Negative control
100 — _

Phase contrast Fluorescence Merge

Fi)
Y A
LS

A gp96 Ab
m g2p96-scFv

25 50 7.5 10.0 12.5
2p96 (ng)

3 gp96-scFv ik 1 7E 1440

Fig. 3 Detection of the biological activities of gp96-scFv antibody. (A) Western blotting detection of endogenous
gp96 in SK-BR-3 cells (up), and HepG2 cells or HepG2 cells stably transfected with gp96 RNAi (down) using
gp96-scFv antibody. (up) lane 1: PBS as a negative control; 2-3: different amounts of SK-BR-3 cells lysates. (down)
1: HepG2 cells lysates; 2: cell lysates of HepG2 cells stably transfected with gp96 siRNA. (B) FACS analysis of cell
surface gp96 in SK-BR-3 cells using gp96-scFv antibody. Mouse control IgG serves as a negative control. gp96
Rabbit polyclonal antibody serves as a positive control. (C) ELISA analysis of gp96-scFv antibody. gp96 Rabbit
polyclonal antibody serves as a positive control. (D) Immunofluorescence staining of unpermeabilized MCF-7 cells
and 293T cells (as a negative control) using gp96-scFv antibody. Bar=30 pm.
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1 100 gp96 100 pg/mL
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