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Expression and purification of IFN-HSA fusion protein in
Pichia pastoris
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Department of Cellular and Molecular Pharmacology, School of Medicine and Parmacology, Jiangnan University, Wuxi 214122, China

Abstract: In order to obtain enough fusion protein for developing preclinical studies of IFNB-HAS, we screened Pichia pastoris
transformants expressing high-level protein by immunology method. The yield of IFNB-HSA was about 500 mg/L by fed-batch
fermentation. The purity of IFNB-HSA reached 96% through the steps of ultrafiltration, Blue Sepharose FF, Ni**-IMAC and DEAE
Sepharose FF. Analysis of Western blotting showed that IFNB-HSA had the antigenicity of IFNB and HSA. The specific activity was
about 1.96x107 IU/mg by standard survival activity test on WISH cells challenged with VSV virus. This study provided a method to
produce IFNB-HSA.
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1.4 SEHAEFESEEKY
87%, pPICOK-IFNB-HSA
140 8h 40 h? IM109, , Sal 1 ,
IFNB-HSA 5uL 40 uL
(Pichia pastoris) , 1.5kV 25uF 200Q
IFNB-HSA, 4.2 ms , MD
, 0.45 pm
(31 BMMY
IFNB-HSA 2d , 5%
, , 4°C
, , ,37°C 4h PBST ,37°C
, 2h PBST DAB
1S |
L1 Btk FRKL. SREMARG LS REMEER
GS115 Invitrogen 5L
IM109 IFNB-HSA cDNA " YPD
pPICOK-IFNB-HSA, , 30°C 200 r/min 24 h,
VSV WISH 5% 2L ;
30°C, 500 r/min, pH 6.0 30%
12 TEERAH 2 mol/L pH
Sal 1 TaKaRa ; , 50%,
Oxoid ; s 2.5 mL/min,
; B PEPROTECH ( 600 mL ; ) Asoo
2x107TU/mg , PBS 200 800 1/min, 0.5%
) ,
; 50% ,
1.3 EFE , 60%
MD 2 2% , 1.34% , 10 mL 61, 132 h  SDS-PAGE
0.02% , 18.22% , 1.5% ; ,
C 1% , 2% , 2% . ELISA (7
0 1% , 2% , 2% 1.6 FIEERMSBMSK
, 100 mmol/L (pH 6.0), 1.34% 10 000 r/min , ,
, 0.02% ; C 1% , 10 kD
2% , 4% , 100 mmol/L (pH 6.0), AKTA , Blue
1.34% , 0.02% ; 1 5% Sepharose , 0.02 mol/L PB 0.1 mol/L
, 10% , 10% , 6.7% ,  NaCl pH 7.2 , 5 mL/min,
0.1% ; ( ): 2.5% s 0.02 mol/L PB 2 mol/L
, 5% ,6.7% , 0.1% NaCl 50% pH 7.2
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Ni* (8] pH 7.2,
0.02 mol/L PB 0.15 mol/L NaCl pH 7.2 ,
2 mL/min, s 0.02 mol/L
PB 0.15 mol/L NaCl 0.05 mol/L pH 7.2

20% 60%
, 0.02 mol/L PB 0.05 mol/L
NaCl pH 7.2,
0.02 mol/L PB 0.5 mol /L NaCl pH 7.2
30% 60% SDS-PAGE

2 mL/min, s
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200V

50 min, 100 V
, 5% 4°C
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SDS-PAGE
60 min
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( 1:100
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(1:100

), 37°C 2h,

), 37°C 2h
,  DAB
1.8 HmTHFEENEMSERFENE
(2005 ) 3
XC
10% RPMI1640
37°C 5% CO, WISH , 2

2.5x10°~3.5x10° , 96
, 100 pL,
5h IFNB IFNB-HSA
WISH ,
18~24 h ,
(VSV, -70°C ),
RPMI1640 )
500 uL 24 h
570 nm

100 puL

( 3%
100 TCIDs,,
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Transformants screened with in situ two-layer

membrane method. (a) Transformants on MD plate. (b)
IFNB-HSA expressed from individual transformants.
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o

Fig. 2 SDS-PAGE analysis of IFNB-HSA expressed in Pichia
pastoris. M: protein marker; 1—8: SDS-PAGE analysis of shake
flask supernatant of eight trsformants screened with two-layer

membrane method.
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1600
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3 T a0 PI
= 300 =
3 a AT o 400
£ N 1300
A
£ WM =
kot A c
< A 4200 g 0 | 1 L 1
2z / —A— oo = 23.59 47.67 7175 95.83
g 5
5 100t —u— IFNB-HSA 1100 B v (mL)
3 1 Concentration %
@] @]
‘e ) , , 0 5 BlueSepharose FF E#4E {4t IFNB-HSA
0 30 60 90 120 150 Fig. 5 BlueSepharose FF chromatography of IFNB-HSA. P1:
t(h) elute peak of IFNB-HSA; P2: elution peak of other protein.
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Fig.3 Cell growth curve and the expression of fusion protein.

E 4 FARFESFMETHESERRIEZERE SDS-PAGE
o

Fig. 4 SDS-PAGE for expression of fusion protein in different
time. M: protein marker; 1: before induction; 2—9: 12, 24, 36,
48, 60, 72, 84, 96 h post induction.
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10 kD ,

15 mS/cm Blue-

Sepharose s 2 P1 P2( 95),
P1

44 mS/cm, 15 mS/cm,

Ni?* , P1 P2 ,

100 - ”

75
P1

Ao

25

2347 4724 71.02 94.8
V' (mL)

118.58

B 6 Ni**ZEFEHa{k IFNB-HSA
Fig. 6 Ni*" IMAC chromatography of IFNB-HSA. P1: elution
peak of other protein; P2: elute peak of IFNB-HSA.
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400 1 2 M
P3 kD
300 97
g 200 66
~
100 - P1 N
43
0 1 1 1
32.09 64.56 97.02 129.48
V (mL)
5 7 DEAE Sepharose FF E#f4li{k IFNB-HSA 31

Fig. 7 DEAE Sepharose FF chromatography of IFN-HSA. P1,
P2: elute peak of other protein; P3:elution peak of IFNB-HSA.

D M 1 2 3 4
97
& 9 IFNB-HSA B Western blotting ¥
66 Fig. 9 Western blotting analysis of IFNB-HSA. M: protein
marker; 1: fusion protein hybridized with HSA monoclone
antibody; 2: fusion protein hybridized with IFNf monoclone
43 antibody.
2.5 ‘BRETREIIEENERMS EERYENE
IFNB IFNB-HSA
31 10 log4(x)
(x ),
570 nm s
20
B8 IFNB-HSA 4ifL;372 49 SDS-PAGE HLiK4 47 30r
Fig: 8 ‘SDS-PAGE a‘nalysis of IFNB-HSA after each.step 55| IFNB
purification. M: protein marker; 1: SDS-PAGE analysis of ’
. . . —— JFNB-HSA
supernatant; 2—4: SDS-PAGE analysis purification of
Blue-Sepharose FF, Cu?* IMAC and DEAE Sepharose FF. 20 -
_ st
*1 FEEB IFNB-HSA By4fl
Table 1 Summary of IFNB-HSA purification protocol 1.0 b
. . Total IFNB-HSA Purity Recovery
Purificat 1
urification step (mg) %) %) 05 L
Supernatant 245 - 100
Ultrafiltration 203 - 83 00 0 1 2 3 4 5 6 7 8 9
Blue Sepharose log4 (x)
Fast Flow 102 7 42 ¢
s . =
NI -IMAC 60 o H B 10 IFNBAFAE S AN IFNB-HSA X 40 B 912 33 R
DEAE Sepharose 42 96 17 Fig. 10 Protection effect of IFNB standard and IFNB-HSA on
Fast Flow WISH cell

Journals.im.ac.cn

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



B 1751

EDs 4
, =-0.5514x+3.1514(R*=0.9769); , ,
1=—-0.5088x+3.2025(R*=0.9685)(  11) Kana , G418
30 ¢
A JFNB-HSA
D - = - )=—0.5088x+3.2025 G418
25 R=0.9685 g}
20 b ) )
& oust
1.0 b
e IFNB
3=—-0.5514x+3.1534
05 1 R=0.9769
0.0 1 1 1 1 1 ’
0 1 2 3 4 5 i
log4 (x)

11  IFNPHRAE S AN IFNB-HSA SR XM E &R
Fig. 11 Line segment of relevance of protection effect of IFNf
standard and IFNB-HSA on WISH cell.

IFNB IFNB-HSA ( , ) ,
, , 2 500 mg/L , KM71

80 mg/L (o)
x2 BEEBEMBEMEST
Table 2 Activity assay of IFNB-HSA

Item IFNB IFNB-HSA
EDs 1.763 1.763
k 0.5514 0.5088
b 3.1534 3.2025 Blue Sepharose FF ,
Titer (IU/mg) 2.0x107 - NiZ* DEAE
D 100 64
E 32.9727 50.5066
(IU/I’I’IL): PStandard><
DSampleXESample / DStandardXEStandard; Pr: , (196X107 IU/mg)
, IU/mL; Dsample: (2x10"1U/mg)
5 ESample:
5 DStandard: 5 ESlandard: .
1.96x10” IU/mg
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