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Expression of the Bovine Interferon Alpha0 with Antiviral Activity in Pichia Pastoris

PENG Tong-quan, SHAO Jian-wei, ZHANG Run-xiang, CAO Chong,
MA Bo, GAO Ming-chun”, WANG Jun-wei"
(College of Veterinary Medicine, Northeast Agricultural University, Harbin 150030, China)

Abstract: In this study,we cloned BoIFN-¢0 mature peptide gene and expressed it in the eukaryo-
cyte, and also studied the activity of this protein. To achieve secretary expression of bovine inter-
feron-¢0 (BolFN-q0 ) in Pichia pastoris,the BolFN-a0 mature peptide gene was synthesized by
PCR and inserted into the secreted expression vector pPICZaA. The Pme | linearized resultant
recombinant plasmid was transformed into P. pastoris GS115 by electroporation and the positive
recombinant strains P. pastoris were selected by 100 g « mL ' of zeocin™ and identified by PCR
with the AOXI1 primers and the specific primers. The positive recombinant strains were induced
with methanol and achieved secretory expression in P. pastoris Yeast expression system. The
products in culture medium were detected by SDS-PAGE and Western blot. The SDS-PAGE re-
sults showed that the recombinant protein was expressed in the supernatant with molecular of 18
and 21 kDa (with the difference of glycosylation). Furthermore, the BoIFN-a0 was able to effi-
ciently inhibiting virus replication in vesicular stomatitis virus (VSV)/MDBK cells detection sys-
tem and its antiviral activity was about 5. 72X 10° U » mg '. These results provided a basis for
further application of BolFN-a.
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AN HEER i 05 HAS 5 K, 166 A 48 B 1R 4 A H: il
Z K. BolFN-o0 #Z 1R 5 C A M4 o THZR TR
FALPE B AE 94% DL b, e ol 96. 142, Fe fikh
94.56 % , BolFN-a0 BZARKHH 166 4~ 2 35 1% 2H 1 »
YinOYang 1. 2Server il & & 4 4~ O-¥F &AL (v
AL TG N-WE A6 A7 £ 5 Arg-33, Tyr-123 4 & 57 5%
FH,29—35,123—140 KR 5F X4, Cys1-Cys99 F
Cys29-Cys139 ZH P> Z i B s — R4ty £ = il
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1 #MRlERE
L1 E#k AL

T B 3% 38 B T B AL pPICZa A 4% 1A F1 B PR
GS115 W 7 2% Invitrogen 2 #l., K % #F
DHSa 7K P 17 R 9 7 (VSV) Oy A 52 50 % fR A7 .
T H it Marker 1§ [ Fermentas 2\ 7] ; B2 414 3 7]
fiiFfl T4 DNA % 20 q TaKaRa 2 7] ; zeocin™
i Invitrongen 23 m) 77 i AE W) R W AL R A W) T2

o5 ) HoAt 3R] X o 7 s O Al 2R 4
(MDBK) i A< 52 5 % & /7 ;s DMEM §5 3% 5L In-
vitrogen /A Al 7 s B A 0L VE WA R HEBBE A A
B R e R 32 355 BMMY .BMGY . YPD % % %
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1.2 EHAFEH pPICZaA-BolFN-o0 B3

PCR §" B4 (4 o0 90 3% 35 K e [ Wi 7™ 49
KK pPICZa-A ] Xho | Hl EcoR T #E47 XL 1]
Fie 3+ 1 EER LIRS .16 °C 4 % S AL S A0S
Bl 1) DHS o B2 BRI . PRIIE: LB
Be b zeocin HUPETE # . 4& Bk, ] Xho | il EcoR
T AT RUTiE 1) %6 e 00 5 565 90F oK 4K 45 110 BH P 4
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1.3 HBERIEE

B 8 2 S # pPICZaA-BolFN-o0 UL Pme T [iff
DI PEAL . i BRER O o ) 3R 36 U0 W) 43 il %5 GS115
A2 AL H 85 pl, 5 7 pl Pme T MEEYIZ1EAL B
FATORIRS) ARG 5B B UK B2 1 0. 2 cm [ FL A%
FEAR R S 5 A AR AE VK B JBCE 5 min J5 P AE HLSE
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V. 25 pFLHBH 200 & L35 0 °C, i gs o,
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M b B 30 °C fHIREE SR 2~4 d. PRECHL R B 9% .
T YPD 55353 ,30 °C,220 r « min 'R 51 55
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FH P 2 B TR i 3 R S Xt P R B
1080 bp 2245 - MTHMW A BWFE eI 5% E . 37
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PRI VE S 16+ T BMGY i Srp i 5 2
ODsoo s N 2~6,4 C,3 500 r » min~ "> 5 min, fill
BMMY 155 52 PF 2 ODgoo o A 1, 55 E P M = 1



126 z oy om

H
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HE B 2R 80h 1%, AR IA S I Fra Rk .
1.6 FRIEFYHIAIEF] Western blot & il
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FIEZ 60 V0 IR B vk 4 . DUVE ] PBS T &L PBS 3%
Mr G 28 BCA 8 1 A6 I 3 701 &0 6 I 4 o 3 1 Joe ) 2
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L5 240 0 728 1 1 ) 45 R o ) EsF 35 200 0T R R
X R, LA 50 26 40 ML A8 (CPE: ) B e THER
Wi BERE A 1 A& AL (UD

2 & R
2.1 BWEEMYBMEARMNEE

P14 BolFN-a0, K45 K/NZy 2y 500 bp 19 H Y
FBECE 1D #f BolFN-a0 JE R 5 e 2 # 4K pPICZaA
L 3545 5 4H TR pPICZaA-BolFN-o0 , 3 37 47 il 1)
VI P 56 00F B D) 285 S an1&] 1B, EcoR T MEGYI R Bk
KI/NH 4100 bp 4 s EcoR T f1 Xho 1 W) — &%
KN 3 600 bp, J— 2%k K/ 500 bp 47 . T
ZE R FLU H ¥ 55 Bos taurus IFN-alpha C(IF-
NAC, GenBank: NM _174085) #f {l 1 35 %] 99 %,
pPICZaA- BoIFN-q0 4% IE i .
2.2 & BolFN-o0 EFEWEABREBEHKNETE

WL AOXT BL R SR 51 90k F1 B 0 5 Bk
S5 PCR % 5E . DL E 4 BolFN-0 3 [K [y i
BE TR R G €8 44 S A 43 il 9 3 B 1 080 bp (&
2A) [ 5571 F 500 bp (&l 2B) 2 47 Y 4541
2.3 PAMEHEBEZRIFESRIET Western blot ¥ 7E
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M1. Trans2K DNA marker;1. PCR product of BoIFN-q0;

M2. Trans2K PlusII DNA marker; 2. pPICZaA-BolFN-¢0

digested by EcoR | ; 3. pPICZaA-BolFN-q0 digested by

EcoR T and Xho |

B 1 PCR¥F I (A)REHHEKMK pPICZaA- BoIFN-a0
B E (B)

Fig.1 Electrophoresis of PCR product(A) and restriction

enzyme assay of recombinant vector pPICZaA-
BoIFN-00(B)
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2 60 20 1 Fm B ML 40 J5 1) B2 4 BolFN-o0 H F
Hips G % . B 4] BolFN-o0 § & MDBK (100
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P4 2335 B 10026, 0 Bl 5 6 BE B A9 B9 i, & 41
BoIFN-oO S 4t ji 1) P47 38 5 B, i B B2 3R 3] 100 X 47
FF T 200 A PR A VR R (IRl 4) . S5 SRR 4y i Y
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Fig. 2 Identification of the gene of BolFN-a0
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Fig. 4 Activity assay of recombinant BoIFN-o0
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SRR 166 R IR AL K'Y R ENZ
B 47 7E 2 A () B 3% P o A 45 A4S S B8 22 ) 22 S P ) fi
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ARG . WS R LLJE B 5E BolFN-o & 4>
B 1 A W P 22 S B R Al L X R R BF 5 i 2

BolFN-o 4775 B il 571 42 1t 4 57 70 212 FE A

S % 3Lk (References) :

[1] PLATIS D,FOSTER G R. High yield expression, re-
folding,and characterization of recombinant interferon
alpha 2/alpha 8 hybrids in Escherichia coli[ J]. Pro-
tein Expr Puri f2003,31(2) :222-230.

[27] DIGBY M R.LOWENTHAL ] W. Cloning and ex-

pression of the chicken interferon-y gene[J]. J Interf

Cytok Res ,1995,15(11) :939-945.

[ 3] CHAPLIN P J,ENTRICAN G,GELDER K I,et al.

Cloning and biologic activities of a bovine interferon-

alpha isolated from the epithelium of a rotavirus-in-

fected calf[ J]. J Interf Cytok Res,1996,16(1) :25-30.

LEHE WLE R ATHRRSERID B

B2 ,2005,41(6) :41-43.

SHI X J ,2WANG M, XIA C. et al. The research pro-

L4]

gress of bovine interferon [ J]. Chinese Journal of
Veterinary Medicine, 2005, 41(6):41-43. (in Chi-
nese)

QAL I - T I I Sy = R S
WEBREWHFRSRL] AW ES5ED YRR,
2000,27(2) :151-154.

OUYANG L M, ZHANG H Z, ZHANG S L, et al.

[5]

Advances in the studies of Pichia pastoris as a het-
erologous gene expression system[ J]. Progress in Bi-
ochemistry and Biophysics, 2000, 27(2). 151-154.
(in Chinese)

(67 Zeop(=. MAWIE avy T2 00T 5005 2 1 0

[7]

[8]

L9]

(10]

[11]

[12]

[13]

[14]

[D]. g 5« fg 58 AR K2, 2005,

LI X R. The development and antiviral activity of re-
combinant bovine interferon alpha and gammal[ D].
Nanjing: Nanjing Agricultural University, 2005. (in
Chinese)

CHARLESTON B,FRAY M D,BAIGENT S, et al.
Establishment of persistent infection with non-cyto-
pathic bovine viral diarrhoea virus in cattle is associat-
ed with a failure to induce type I interferon[]J]. J Gen
Virol ,2001,82(8) :1893-1897.

PERLER L,SCHWEIZER M,JUNGI T W,et al. Bo-
vine viral diarrhoea virus and bovine herpesvirus-1
prime uninfected macrophages for lipopolysaccharide-
triggered apoptosis by interferon-dependent and-inde-
pendent pathways. [J]. J Gen Virol ,2000,81(4) :881-
887.

CHINSANGARAM J, PICCONE M E, GRUBMAN
M J. Ability of foot-and-mouth disease virus to form
plaques in cell culture is associated with suppression
of alpha/beta interferon[J]. J Virol,1999,73(12):
9891-9898.

ESPARZA 1,GONZALEZ J C, VINUELA E. Effect
of interferon-alpha, interferon-gamma and tumour
necrosis factor on African swine fever virus replica-
tion in porcine monocytes and macrophages. [J]. J
Gen Virol ,1988,69(12) :2973-2980.

BETH. BYUmB L TIREER T o« THR A
WAD R KK AF (D] /R ARk K%,
2012.

CUI Z Y. Expression strategies research of antiviral
activities and aminoacid with no redundancy bovine
interferon alpha A[D]. Harbin: Northeast Agricul-
tural University, 2012, (in Chinese)

VAN PESCH V, LANAYA H, RENAULD J C, et
al. Characterization of the murine alpha interferon
gene family[J]. J Virol ,2004,78(15) :8219-8228.
TAN X, TANG Y,YANG Y,et al. Gene cloning, se-
quencing, expression and biological activity of giant
panda( Ailuropoda melanoleuca) interferon-«[J]. Mol
Immunol ,2007,44(11) :3061-3069.

AT WA A WL g o THRFER B
B ey 43 Wb e 3k B AR W s I e LT . e AR T
e .2005,25(9) :64-68.

LI X R, CAO R B, LIF, et al. Secreted expression
of bovine interferon-alpha in Pichia pastoris and its
antiviral activity determination[ ] ]. China Biotechnol-

ogy» 2005, 25(9): 64-68. (in Chinese)



1 W% o0 T2 7 He AR R b 10 40 00 26 3k K B0 B I M 129
(157 2R Sk BB 33k R4 R LR FAL DD 400 . i [ (18] £ . 3KEIR. BUfs i F s M B A T E o« 2b I8

[16]

[17]

BheE B AR K5, 2012.

GUO Y G. Applications in Pichia pastoris expres-
sion system [ D]. Hefei: University of Science and
Technology of China, 2012.
XL R E LS A o TIRR RS
P 2 0 2 o0 e LD ] o 1 8 BR 27 45 2010, 30 (11D
1495-1499.

LIU Y,LIU H L,YANG L G,et al. Cloning and ex-
pression of interferon-alpha from bovine and its anti-
viral activity analysis[ J]. Chinese Journal of Veteri-
nary Science ,2010,30(11):1495-1499. (in Chinese)
M. TR -« TEVEIT IR TECBIAT 5 PR B LT ]
AR YY ,2011(10) : 182,

XU D M. Application of interferon alpha in the treat-
ment of chronic hepatitis B[ J]. China Foreign Medi-
cal Treatment, 2011(10): 182. (in Chinese)

[19]

IR E BV R B 25 &5 F W LT ] h B B 2
2R ,2009,29(10) :853-854.

WANG J, ZHANG X L. Pharmacoeconomics evalua-
tion for the treatment of chronic hepatitis B of adefo-
vir ester and human recombinant interferon alpha 2b
[J]. Chinese Journal of Hospital Pharmacy, 2009,
29(10) : 853-854. (in Chinese)

EIERE TR B AR E o TR RS
FH RS R0y A 2R 3 B i v e e [T . b [ ST B
4% ,2013,35(10) : 845-8438.

WANG Y Q, ZHANG L, LTI Y M, et al. High-level
secretory expression of bovine alpha interferon in
Pichia pastoris [ J]. Chinese Journal of Preventive
Veterinary Medicine, 2013, 35(10). 845-848. (in
Chinese)

Hi% HAKP)





