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Abstract: The porcine IFN- B gene was amplified by polymerase chain reaction. The amplified
fragment was cloned into pGEM-T-easy vector and then sequenced. The result indicated that the cloned
gene was a complete porcine IFN- B gene with the codes for signal peptide ,which had the identities of
100% with the poIFN- B gene published in the GenBank. Another pair of primers was designed to
sub-clone the gene coding porcine IFN- B mature protein and one rare codon near 5° terminus was
modified to the biased codons of E.coli. After sequencing, the sub-cloned IFN- B gene was successfully
inserted to expression vector pRLC and expressed in E.coli, the expressed protein was about 17.3% of
the total cell protein. Recombinant porcine IFN- B expressed as inclusion body, which was dissolved in
6 mol/L guanidine chloride and subsequently re-natured by diluting with refolding buffer containing
GSH and GSSG. In order to obtain pure protein, the re-natured poIFN- B was purified by Sepha-
crylS-200 chromatography. As a result, the purified product was verified to be of high cytokine activity
by inhibiting the cyto-pathogenic effect, which is about 5.6x10°U/mg. In addition, the inhibition effect
of recombinant poIFN- B on PEDV was determined using CPEso method. The results indicated that high
concentration of recombinant poIFN- B could completely inhibit PEDV on PK-15 cell line.

Key words: Porcine interferon- B ; Prokaryotic expression; Porcine Epidemic Diarrhea Virus (PEDV)

RE: AHRET PCR AR TH B FRELER, Rit5I1WURER B FTREARBEARBEENA, 5
i 1 ANEA B THAT T KA E RS s  HIE T IFN- B A% 8 41% 15344 pRLC-poIFN B , L1 T polFN-
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Wiiit, %. 38 -THRENBESRERICMIERAT VS % 8 B SIE R 365

HE R bUR BN QRNRAY, BTINERAIEE
KRR AEY, BCHMOETFRES . B
fiy =f, Hoa, BETIE, RERAENDK
BINGE, v RT OE, WRAVUREERSN, &F
BEMAZATIhEE. BXa. y THREEFER
. RERHUHREEANHACKE T UEMRRE
U6 Ze¥ B FREMHE, Artursson FIEEZSH
HIETE 1992 FEF1 2000 FHEOWE T B THHRE
B8, AR B FIRELEE K 561bp, L 186
AMNEERE, HPEr 21 MEERAGESHK, B 165
ANEER A B BEE . Derbyshire N R (poly
LC) A3 PK-15 KRB RME B T EHITHHUREFSL
R RRFRKAHEOHE. BERBHIEMER
WREN L RERRY. BZE4AMAREREB Tt
FEFEREZRARTRIEAMATHRIE. AMAR
. diEiE B TIREEFHEKRKGITEFRIE, @
TR, MTHRBEEENELE B TIMEHAR
P ERTHERGRENTURERER.

1 MHEF %

L1 #Ry

B aiRiEB & pRLC, 2 pR . pLEER
B;F, BEEIFREL, BAZHMERE. EAFES
FEGEBMABTHE LEEVNESEYH R
AT RAEILZEBAVING. S8, RE8E. &8
HFEFENMA TaKaRa A7 . EHAFEMAR
HBRTAFE. AR (DTT). SRESKE
Bk (GSH). EHEAMHERK (GSSG) WA 4L
T, HERAAHASITE.

E.coli DH50. MDBK #ffifl PK-15 4f A A
LR, KEHORKEE (VSV) HEREHEY
MEREIAKLELERY. BRTEBERE
(PEDV) HE SN TIEFHRAENY. 5
FE T YL R4 R R 2 B B BT AL B iR 42t .
1.2 %FEiE DNA RE

2 Sambrook ['O%5 75 v M EBEH KIIE FF AR
$RELE A 4H DNA.
1.3 SI#¥igit

HE GenBank FRFWE B -TIREMNEHFFF
(541178), ¥ H premier premier 5.0 ¥4, it #RX
SV R TH % B -FIMESERE (P1 R P
MR EARSEHEME T EM%E (P3 A P4).
HFEHNTF:
P1: 5’ -TTATGAATTCTTCCCAATGGCCCCAACC

-3’ (BamH1)

P2: 5’ -CGCGAAGCTTAGAATGGGCTTGTTAGTC

-3’ (Hind III)
P3: 5’ -GCAGAATTCATGTATGATGTGCTTCGTTA

-3’ (EcoR 1)
P4: 5' -GGAGTCGACGGGAGATGTTCAGTTC -3’

(SalT)
14 PCR i1

¥ rTaq PCR RH&E (TaKaRa AH) #AT
PCR ¥ #. PCR RN HEIR AL 2ug BT 40 Mo Bt
(541 DNA., 514 P1.P2 & 20pmol, {414 50 L.
RPN AR : 94°C, Smin; 94°C . 1min, 54°C . 1min,
72°C. 90s, 30 AMEH; 72°C. 10min. 3% B -F1k
FRMEARBERKT 7 E PCR RN &M4F L,
51414 P3 # P4.
15 FHRERNF

¥ B -THE PCR W2 1% sk /5, A
REIWEFE (LREFRAMTEERAT~H)
BRI, EEIWF=4) 32.5ng 5 50ng ) PGEM-T-easy
BT 4CEmERE, 1L DHS o BRAMM, 7
& X-gal M1IPTG FF#R | 37°Cid BT, ik
HEE%EBYISE. MERAAmEAN pTIFNB &%
TaKaRa ¥ TEARMFF.
1.6 38 -FTHREFEFRAH G

AT RBIEMARENE B -THE BT M
¥ B -TH R E Q2 E IR IER & pRLC A Eco
RI M Sal 1 BATAREY), EIWEEYIR B, B-FIRE
R [AM pRLC #ikik 3:1 FEERE 4CiE R iERE.
HAENEEEEN DHS o BZSXBE. B
ﬁ, %%)ﬁ*—‘_\l:ﬁﬁ EcoR I*ﬂ Sal Ii&ﬁﬂﬁﬁ]%%, :l@
PR R A H {4 dr 4 5 pRLC-IFNB.
17 #EIRE

W B -T I FE LA RIEE 4 pRLC-IFNB FHE
HRUEAEM T EETEERRES SopgmL
LB 37, 30CHEFIR. RBH 290 ERER
F 2XYT ¥R, 30CHFZE ODsooun 290 04~
05, RFEFHRE] 42°C, LKL FEFIEFE 4h.
18 FAEMRRES B

KA EEEKEREEERNE, SRR
#& 1000 r/minx 10min B Lr 2 745 , BU_- & AF 10000
t/min B0 10min, WERTTE BIAIHITIRE QIR
5 477 %138 44 P ¥E R ¥8(0.5% Trriton X-100+ S0mmo VL
Tris-HC1 (pH 8.5)« 10 mmol/L EDTA. 0.15 mol/L
NaCl BB FIR, |IK 1h,B 2B 4L SR
&, IIAZEHEHE[6mol/L. Guanidine hydrochloride-
30mmol/L. DTT. 100mmol/L Tris-HCl (pH8.5)~ 2mmol/L.
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EDTAP W fditk, EHEAH 30°C,
1h, ELHLETEH.
1.9 KA EMSHWY

EIE T, BE S BRBRGE AN S
0.5mol/L £ AT K & HE# (3mmol/L Glutathione
reduced. 1mmol/L Glutathione oxidized. 50mmol/L
Tris-HCI (pH8.5) . 2mmol/L EDTA. 0.15mol/L NaCl}
FEAOMLKRELN AN 02mgmL, 4CHE LK,
0.45um 8B L8 5 W e 2 5 B A L HE

EATRANEE 2000 FR (P EADE
BEFE) i (Lowry) A9EER#AT.

W5 B At =it Hiprep 26/10 Desalting #: i &5,
WEREHH 20 mmol/L Tris-HCI (pH 8.0) 0.2 mmol/L
EDTA, ###4iI5H SephacrylS-200 JZ4r k4 B
AL TR, RIEACh PBS (pH7.4), Wtk ig,
W
1.10  E4H polFN- B BY5E MM E

ol 0 P A A ik s A B - T
o SR B 4 1 40 . MDBK-VSY B4l
FEANE] 50% VSV P40 HIfE 2 (CPEso)ff T4k
RN BB EN 1| MR EA().

1.11 &4 polFN- B 3 3& R 1T 5% = (PEDV)
B I A

£ 96 U BRI L SR S MR R
PK-15 2, ®ILINA 1x10'"U/mL £ 1U/mL
HEEE 10 f5HFE 1 E AL poIFN- B 100uL, FE i N &
10% /A Mk MEM B35, A 8 4L. 37
C1EM 24h f5, FLIIA 100TCIDsy/mL ] PEDV
TN 100uL AT HOE: . 48h J5 A0 5240 M 230151
B . WA RS EH polFN- B ALEEA .

2 #X

2] BP-THEEARERTE

LIS U E B I M i & DNA B8R, RiFH 5]
YIP1f1P2, RT-PCR =4k i a] W —2%% 650 bp
KA ST —8. LASCEER polFN- B 4
i, NH54 P3 ®1 P4, PCR P ikl I — %
29 520 bp KM, SEHHHITT.
2.2 %ﬁ-:Fitiﬂllr“ %mﬁ

WP a5 AR, SEEEF= Kk 648 bp, A —
¥ ORF, 5 GenBank ERFNIEB TIEE
A EIERE R 100%. 7E 27~587 {54 /> ORFE, 4t
Filth 186 MR . Hbdl 21 MEARBE ST
JG 165 &L A polFN- B i #6 A E, m%ﬂﬂi‘cﬁw
BIIMNEMEER, SH 3 NBEEAM A, UE

120t/min [z W%

BESLER R S 1 KB R ST A
(CGA-CGT)HHT T tiid .
23 FikEIRaME

J EcoR 1 #1 Sal 1 XUt pTIFNB, H Gel Extr-
action Mini Kit [P polFN- B m Bt 4fi A Fe ik #i4
pRLC ¥ Eco R 10 Sal 17 152 1], ¥ 1k E. coli DH5
o, HEIUH R R T BT 7R, RIUTRE, 4 %A PCR
JridH EcoR 1. Sal 1 BV E, R 5803
(1),

bp
2000
1000
750

SO0
250
100

E 1 PCR 4l B b M N7 i
Fig. I PCR product and restriction enzyme assay of expres-
sion vector
1. DL-2000; 2, gene of PolFN-Pm: 3, pRLC-pol FNB/Eco RI+ Sal I, 4, DL-
13000,

24 HHEBEAMRE

FAE Ik pRLC-IFNB [R5 74 PR, PL 5]
¥, L2 CHRHBEFIE. BUAET 1~4h fIEE, H
.Un#%&ﬂﬁiﬁ% 3min f5{F SDS-PAGE ik % &,
TEHL KBS E I — %27 18 kDa P88 2), %
-':%Jﬁm iR 18 kDa M4 L A B BB
M 17.3 %.

412 SDS-PAGE %14t polFN- B £ KB & b Feik
Fig. 2 Expression of polFN-8 in E.celi analyzed by SDS-
PAGE

1-4, Expression of pRLC-polFN £ at 1-dhour; M, MW marker,

25 SEEMER. T, M54k
WSR3 JE TG M B R ik 18 1R b
B 5p A B AR ) L R B0 e AT
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SDS-PAGE 41#f7. 18kDa &t (c TiliEd. &
1A A Triton X-100 fBER MR, BRFIL4L
L. SMAELES 6 mol/L HiMRATAY AT WX
o R S R R

Ak R AR AN E R (% 5 o0 i M R
i, £ 0.lmg/mL W §E2HIEERE. il &
£ 0.5mol/L ARERNL N & P s s o, EheE
FI#k Bl 0.2 mg/mL.

B R EHERAZM . W4, SephacrylS-200
R EEalidk, PElRWh PBS (pH7.4) WHE I,
SDS-PAGE ik R, SN EARD TR
B3 TRk (8 3).

1 M kDa

P43 alifh B4 polFN- B 14 E
Fig.3 Identification of purified polFN-
I, Purified polFN- £ ; M. MW marker.

2.7 EFE B -FHREFMHANE

A NE B - T H0E IS PR E R A E AT A A
T2 E ) MDBK 4HH-VSV RGO 0 89 8 )
RA R A AR, 2 UGS IS R,
SIS EA S A MDBK 41 E I B
U EETEPE AR AN VSV o SRR A LAY
BERERT. KM% 50 %AiEmAE (CPEYHTHE%
Wi e M E N | ST . et s 1)
TS B -THEMERZ N 3.67x10'UimL, #l5E
HEAWKREN 0.152 mg/mL, HEHFEHL R
5.6x10°Ufmg.
2.8 EER B -TFHENERITERSHEPEDVY)

BRI ES

F 96 fL#R L H] 1x10°U/mL & 1U/mL 4 10
BRI L] poIFN- B 100uL 1 1% B 4 i &
PK-15 24h J& . RE4L ] 10TCIDs ] PEDV # 82X 2% .
48h EMmME RN 1. AHTHELALLEH
10U/mL A1 1U/mL S B -0 28 &b 25 1) 40 i 4
RN T RS CLPE 4-A); AT 100U/mL ELASE B -
P FR 20 i 8 S FLH AT 6 FLIBIRAAE: 1M A
10000U/mL H1 1000U/mL 4134 B - T E AL 3 f)

MM E AR AT (LE 4-B). ML -THE
% PEDV (307 & L8 1.13x10°U/mg.

# 1 T4 polFN- B 4l PEDV fliwefi £
Table 1 Anti-PEDV activity of recombinant Porcine IFN- B

Group 1 2 B 4 5 6 7

Treated with 100007 1000 100 o 1 = -

rPolEN-B(I00pL)  WmL Uml UWmL mb  UWmL

Challenged by =
+ + + + +

PEDY{10 TCIDs;)

CPE 08 08 68 8 88 44 04

Bl 4 EAE B RS AT RS D A A
Fig. 4  Inhibition effect of recombinant porcine polFN- B on

porcine epidemic diarrhea virus on PK-15 cells
A, Cyvto-pathogenic effect of porcine epidemic diarrhea virus on PK-15 cells;
B, After inoculated with porcine epidemic diarrhea virus None Cell
pathogene was observed on PK-135 cells which have been previously treated

with high concentration of recombinant polFN- P .
3 e

AT PCR HEA ME -4 i 5L (5 20 o 7
BE s B TR AR P4 & O A 5
(3% B TR EAF S GenBank R FHIHE B T
AL Al R N 100%, 42K h 561bp, 4ifid 163
MEEMPARMEARN 21 MEEROGESE. E
BFItEMBERA Y EH 3 M EHEREM 3
N-BEREAGAT 5. fERERMAKT B, 358 THRESA
% B THEMRFEM R 63%, i1 55 o - EMR
R 32%.

FHIBEE B T EME S RO M A
HFHRAEO TS EREEA TR AT
il B A A R TR BT R, AR FIRE T polFN-
B WA (RIS IEH . WL polPN- B IR AP
i, JEFET RO 2RISR pRLC, 3 polFN-
B R R E g BE LR 5T BT 1 A E S TEIT R
P (g . TRESAESREE, kE
IEAE B HHEEAAME B EAM 17.3%.

T B T ERABRMGANE, EASE
7 0 B M b A B TR R U IE R AT A
Hagihara S 1A Ay (5 e 5 ) 3 MR IICRT {a RO B8 B 11 Ry
M ES R AERESR, EER B ORI, M
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MRS R BREKENTE TR BRK
gikER, wHEBEARINH". ARRERER
I AZIRE X 0.5mol/L KM IF RS E
HEAEIHRPREMEHRELENE.

EHE A PolFN- B £ SephacrylS-200 EHTH 4
th, BREITAERENEHAEB-THE. NH
MDBK 4if-VSV R4 &40 M M E E
H¥% B -THREMEN N 5.6x10°U/mg. 7F hulFN-
B HETE Cys'7 . Cys”' . Cys"! =/AMEpEm,
Cys” M Cys'""' BB T —HE, B Cys" REH
Ser, KA ERIL hulFN- B JEHEIRH 10 1%, WTHE
RS TANERITBREEHEERERA .,
M3 B -TIRERMEAPHAEAE Cys” . Cys” .
Cys'"™ =MNEEM, =% Cys' REABHLIM
e RERFR.

ATHRRBHEAE B THENAFR B
¥, FFRER MBI EREHERFE
—RRITHBEER TN LR, EHLSEER
AR PK-15 FMIREARE B THEMN KRR EE
. 100U/mL EH B -THFLFEK PK-15 4148
R ACE A M H IR B ERA H IR
A% 1000U/mL R EAM B - TR E T LU E &S
RATHE BRI B 7E PK-15 MR L4 5. REE
M B THMEXNERITHREREERBITR
HBIEA.
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