TR AR Chin J Biotech 2011, February 25; 27(2): 269-276
journals.im.ac.cn Chinese Journal of Biotechnology ISSN 1000-3061
cjb@im.ac.cn ©2011 CJB, All rights reserved.

EMEKRETE

F oy FHERRERE TR = ENE

ER, B, AW, ZH, MM BeKk BIW, KLE, EF%
B2 A S SEERTETLA SR, JM 225009

# E: iBif RT-PCR A% ConA # %S0 F MEIEAR € 400 % RNA T4 38 44 v T ZE (BolFN-y) cDNA, £[%
B AMBEAR pVAX]I ¥, MALRE T pVAXI F##EANF 7 BolFN-y AR S5 CMEF 7 —%. ATUL
pVAX1-BoIFN-y # % COS-7 %m .5+ ¥t 4T 18] 3 )& % KX %5 €, 4 R E 7 BolFN-y /£ COS-7 @i ¥ 133 o 2L, #
BoIFN-y & B % % 2] B 4% & ik i 42 pET-30a(+). pGEX-6p-1 /&, & #44b &M KA H BL2I(DE3). BL21 /&, @itstk
S AL, SDS-PAGE o471 £ B At £40& & 3T I T Ak, XAl % 23 kDa f= 43 kDa, #4155k
BoIFN-y & B % 14 ) 4% /& 84k pFastBac™1 % 3444t DH10Bac, & iffs % 4% 4% /2445 BolFN-y A B #4543 § 4 848
Bacmid Y @i 8 R ARGE 4 SO Rk mie, &4 FLAAFIK A rBac-BolFN-y, FTLLRHFAERY 3R L SO mie)E, @
i JE) 3 %R R AR IE E BolFN-y EAF KRB A A% T kF AL, 1A MDBK/VSV % % 4 & rHis-BolFN-y.
rGST-BoIFN-y vA % rBac-BolFN-y ) 3L & & t, H 2o 314 %5] 8.389x10" U/mg. 6.554x10° U/mg. 4.096x10* U/mL,
3HEHR SRR ETHEEF y TREGEF AL T AL NRET T2 DM, FIALAE LBERIA 5G4 Fo
3E6, #357 BolFN-y #)3dtk 5 ELISA A4l 5 i 44| TARE W &, TE Z o047 BolFN-y #9dimaF e, AHHkR
FRBADXRFFRRET TH0 7 k.
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Expression and antiviral assay of bovine interferon-y
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Abstract: Bovine interferon-y (BoIFN-y) gene was amplified by reverse transcription polymerase chain reaction (RT-PCR) from
total RNA of bovine spleen lymphocytes stimulated with ConA. The products of RT-PCR were cloned into pVAXI1 vector, positive
recombinant clone was identified by restriction enzyme digestion and sequencing. The recombinant plasmid pVAX1-BoIFN-y was
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transfected into COS-7 cells mediated by lipofectine, indirect immunofluorescent assay analysis confirmed that rBolFN-y was
expressed in COS-7 cells. BoIFN-y gene (without signal peptide) was cloned into pET-30a(+) and pGEX-6p-1 vector, and
transformed into the Escherichia coli cells. After optimizing the induction condition, SDS-PAGE analysis showed that the expression
products were all found in soluble form and had a molecular weight of 23 kDa and 43 kDa respectively. BoIFN-y precursor gene
(with signal peptide) was cloned into transfer vector pFastBac™1, and transformated into DH10Bac E. coli cells. By site-specific
transposition, BolFN-y gene was integrated into shuttle vector Bacmid, and transfected into the Sf9 insect cells mediated by
lipofectine to produce recombinant baculovirus. Indirect immunofluorescent assay analysis confirmed that rBac-BolFN-y was
expressed successfully in Baculovirus vector system. The antiviral activities of rHis-BoIFN-y, rGST-BoIFN-y and rBac-BoIFN-y
were up to 8.389x107 U/mg, 6.554x10° U/mg and 4.096x10* U/mL respectively, which were analyzed in MDBK/VSV system. A
sandwich ELISA was established using monoclonal antibodies 3E6 and 5G4, which can detect BoIFN-y in quantity and provide a
useful method for the clinical practice and research of BoIFN-y.
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IFN-y, JfXFILGe 2= FAE P2 id e EA T T 5. (A
%Eﬁﬁﬁﬁﬁﬂ@ﬁ%ﬁ%%éﬁ%ﬁ% BolFN-y £
DML IARTE A7, AN RBHET BRS80S 2
PR b L 235 () 45 e % 2 0 0 'ﬁ?iﬁkhﬁﬁiﬁcﬁﬁ

Journals.im.ac.cn

W TR = A I DR sk — B [Tt . B
T T (Antiviral assay, AVA) &85 — a7
SR H ARSI TEN A b A XI5 1 B8 RE A A= 28 ik

BUAT TP LR W2 00 1k 2 5 2 ik
FAAESRI . BB AR . el 225 — RSk

W, A el

ARAFFRLIFE I EE T (ConA) HIFIAE S M4
IR A0 S RNA SR, @ik RT-PCR 3K1%
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1.1 R BEMRE. ABEERFS

JFoki A pGEX-6p-1 ) H Amersham Biosciences
Nl pET-30a(+) Mg [ Novagen /A1) ; pFastBac™1
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9 (SO 4ifd). A4l R (MDBK), B4 BIFFIR
JHE (WEACNPV) . ZKIPE T R HEE (VSV) AR
RAF -
1.2 EZERF

RPMI 1640 #5558 | B AU Hu 3% 55 2% S1900 111
H GIBCO AH]; FITC #rid PR IgG. I8
fHH A (ConA) Mg H Sigma 2~H]; JR4FIMLIEE A
Hyclone 2 A 5 b EL 2 i 43 25 7 W B e B0 A= 1
FEA W] 5 R BUARE Gl B Invitrogen 23] 5 &k
H DNA RG5H. FREIMEZRNVING . T4 DNA %%
fitf . DNA [a1Wialf) &% ) B TaKaRa A w); 40
BoIFN-y @iffuIfiliif . $i BolFN-y BATTFEHIIA (5G4
1 3E6) A % il 28 PR AT 5 At w5 B0 Ay [ 7 43 A
4l 7]
1.3 BoIFN-y cDNA FEEMI RS LT

221 BoIFN-y ¢cDNA J¥41] (GenBank Accession
No. M29867) #1143 PreBoIFN-y cDNA 5|4 :
Psl: 5'-GCCGGATCCCCTAACTCTCTCCTAAA-3' (F
RNLER I3 BamH 1 YIHL A7), Pal : 5-GTACTCGA
GATTACGTTGATGCTCTC-3" (FRIZEFH /M Xho |
FUIN 8, T34 5 Bel o 539 bp, i bifgA:
TAEY) TREEAR MRS A PR A al A e 455 By ik i
A7 2 TG b O 240 B P 23 5 L RIS 9% M2 A RNA 14
B, Wiz RT-PCR 44 BoIFN-y cDNA A .
1.4 E4HFRH pVAX1-PreBolFN-y UHIE R L F

44k T ) RT-PCR 7= #1248 BamH 1 Fil Xho 1
XEGYIE | SekE A EAZRIB TR pVAXT AR N 037 5
ZIB], ZBOSCHR[8I 4R I e dl . TR s, #
Y TR Y B 4L TORE Ay 4% A pVAX1-PreBolFN-y, Jf
A PR T Rk BB I T RHE A IR W] EF T DNA P
G E o
1.5 EB R pVAX1-PreBolFN-y 5  COS-7 4H
MR EERRRNEE

4 STk pVAX1-PreBolFN-y % COS-7 4fl
i, 6% CO,. 37 CWiF 6 h G EFHYREY), 6%
CO,. 37 CHURZHEFR, ¥ YJ5 48 h, FEANML BYE,

{fi FH PBS Wit Y aiMa vk % 3 ¥k, F-20 CItKa
B2 (2 0 3) IRBWEREE 5 min, L1500
i BT BoIFN-y = S Il —Pt, LA 1 1 500 F ey
FITC AR AP 1gG S —Ht, PBST YEikJE %6
{5 B A RS
1.6 [FEiZELHFRAL pET-30a-BolFN-y. pGEX-6p-
1-BoIFN-y B R EE

LA pVAX1-PreBoIFN-y WAL, LI5[4) Ps2:
5" TTAGGATCCCAGGGCCAATTTTTTAG-3' (| %I
AR5 R BamH 1 MY ), Pa2: 5'-TTTGAATTC
TTACGTTGATGCTCTCCG-3' (FRIZH 53K EcoR |
FEEIAL ) § AT 55 K 450 bp AL BoIFN-y
L B aiAk g Y BolFN-y #3474 BamH |
M EcoR T WGV IS, 43 51 5 B A D5 A% 3% 358 4K
pET-30a(+) F1 pGEX-6P-1 1, Z: HESCHR 81/ 4 5
il o TR RIS, R S IE A Y 2H JTORL 3 )
fir 44 N pET-30a-BoIFN-y, pGEX-6p-1-BoIFN-y,
1.7 E4HH BL21(DE3)(pET-30a-BolFN-y). BL21
(pGEX-6p-1-BolFN-y) HiESRIARERML

43y 5 #k B BL21(DE3)(pET-30a-BolFN-y) .
BL21(pGEX-6p-1-BoIFN-y) H.A4~BHPEH 41 i 7% T
3mL AN PR R0 LB AR 3R 3L, 37 CHREE
Bt i . WHLEL 12100 3580 2 & A0 BB AE 1
LB ARG Tk, 7 37 CHRIEREFR 2 OD1EN
0.4~0.6 (4> 13535 3~4 h Fl 2.5~3.5 h) W, WA IPTG
U 43514 0.01 mmol/L 1 0.05 mmol/L, FF4¢
BET 37 CHI25 CiFEFHFR 4~5 h, BOWER
T, LUKTE PBS UEis . B VR FEUKIA R FH R 75 D%
BERRC AR R R (800 WS 10 s, [HIPE 20 ). fiK
X 6 000 r/min 10 min, 8 000 r/min 20 min, 8 000 r/min
20 min, 9 000 r/min 20 min &5.0 %% FiE . BE.O
Ji AR 19 24 B35 43 54# Fl His-Bind Purification
Kit I Sepharose 4B A1 #F172lifk , WA 4lifb & 8 1A
rHis-BoIFN-y I rGST-BoIFN-y, 4366 & &
B, JFE1T SDS-PAGE HLJK % 7% -
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PIJ5 , FERESIEG EH K pFastBac™ 1 Hh, 2 B SCHR[8]
NGB A TS, H % E IR i E 4l
JFORLfi 44 A pFast-BoIFN-y; 2 B8 SCHR[9-1019 441
J5 B E 4 Tk pFast-BoIFN-y %44k DH10Bac, il
T A R S JE K BoIFN-y BLPH 4 4 B SRR 4R 1A
Bacmid ", ¥ % E IF B 09 H 4ROk v 4 N
Bacmid-BoIFN-y,
1.9 FHFHFEH Bacmid-BolFN-y &% 3 Sf9 4 i
RiEERERALLEE

4 H5 4H 28 42 iUk Bacmid-BolFN-y $% Bac-to-Bac
RGBT AL BRI e Bl oy 2410 ST 4L, Shs
W B YSRA Y, 27 CYREERE3E 72 h LIE, HE
STO 21 it s B BH e AR B Oy ko Wi R B, REE
RET 4 C, HIZH Pl AAUHEE. P1AUREETE SO 41
il 28 2 ARG )5, B P3 AR EE . R R
FEWAE 12100 AR EL YL SO B Ui, & 40 s
K 90% B, FEANME 13, T PBS YEi%, TS
FATRA BB 5 15 min,  [) A2 5 2 B R0 575 14 %
YU A0 A B PERTRE s L1 2 100 #6 FEA94T BoIFN-y FA
L 5G4 F—Pi, L1500 Fike FITC FRic B E4i
M IgG b —%t; PBST Ve JE 2L A& B T U
Yk
1.10 E%H BoIFN-y Hiw & & N E

K P Al B2 4 o A8 00 9, 2 BRSOk [11-12]
M 2 JE A% rHis-BoIFN-y . rGST-BolFN-y #l B #%
rBac-BoIFN-y (BT #ETE 1, LIAE mL (mg) TR
il ) B e A R FE AT B AR AP 5 AL (50% ) Sz
BV (A BB BB 2 SR 1A TR AL (V)
1.11 =% BolFN-y X E XK ([» ELISA 7%
=0F= v
1.11.1  ELISA 2R 1FFFHIBIE

O (RFRERZE W, pH 9.6) T Bk
HHT 5G4, 100 pL/AL, BT 4 Cilrifdwl; #H M
JVEVES (BRI : % 0.05% Tween-20 f) PBS,
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pH 7.4) FIEfHA] (B : & 1% BSA MMERMR);
MR (FB: % 1% BSA. 0.05% Tween-20
) PBS, pH 7.4) FikPils, 100 uL/fL, 37 CFHE
1.5 hy PRI 3 WK, AR R RORR B ARG I BT 44
Biotin-3E6, 100 uL/fL, 37 ‘CH¥&E 1h; P 3K,
JIAHE B 123 000 % B Y Streptavidin-HRP,
100 pL/AL, 37 CHEE 1 h; VR 3K, MMABECH
OPD 100 pL/fL, #EHR N 15 min J&5, IIAZ IR
(2 mol/L H,S0,) 50 pL/FL, EZBUEYEE (OD4s)o
1.11.2  ELISA BR1ER A1 HI05 &

il AR B PR BESR 5. 10, 20 F1
40 pg/mL, FF BERCEREIPTAYE 12500, 1 21000,
1:2000F11: 4000 Fiks, %HZH BolFN-y #1714
T, RS 2 A 5 0 A RIRG 0 47 4% 1 o A 0 P ok
HAth AL B35 08 1.11.1 o ELISA #AERR .
1.11.3  #Z BolFN-y H9& M7

fit AR AU IR TR BE 2 10 pg/mL, 5
41 BoIFN-y FIM B AEAT LUAR RS IS, 31 T B
2 AN AFLEATINA ELISA A2, LA 11 2 000 Fi Ay
A FR bR AE PR Sy R BT, A TR 7 vk iE AT
ELISA 73, WSE ODasoy {8, VAT BE 1 1 BN
BEARAR, ODyop HNYNALKR, 2l bRifER 2k .
1.12  E# rBac-BolFN-y ik & a9 1

A 2 AR B DR A AR AT 1100,
1250011 : 1 000 (4B HLFR B I B Gy ST9 B L4 iy,
RN TG 0, 24, 48, 72, 96, 120, 144,
168, 192 h W HC i, 3 d 7 i BUR T I8 .0
ELISA J7ikilE TR MBUm SR, e AR
B R A R e s () 5 2 (1 Rk A5, A
VPR SRR T B R KRR

2 %

2.1 pVAXI-PreBolFN-y 3 COS-7 #ijfnsE

i 2o ] $2 O A BRI AT PreBovIFN-y & [K]
M1k, 450 B IR, pVAXI1-PreBovIFN-y #% 4 ()
COS-7 4 nl Wam I sk tane e (B 1A), Mz
PR JTURL pVAX T 5 YL FAb 35 R W5 (Bl 1B).
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1 COS-7 M RRIHER
Fig. 1
(A) COS-7 cells transfected with recombinant plasmid pVAX1-
PreBovIFN-y. (B) COS-7 cells transfected with plasmid pVAX1.

Immunoflurescence analysis of transfected COS-7 cells.

22 E4E BL21(DE3)(pET-30a-BovIFN-y) .
BL21(pGEX-6p-1-BolFN-y) Rikx=¥ Kk H 4k =
189 SDS-PAGE 4> i
B # 41 B BL21(DE3)(pET-30a-BolFN-y) .
BL21(pGEX-6p-1-BolFN-y) A% 3 %S5 42 H
S bW . difbEE 1 #1T SDS-PAGE Hiik (& 2.
3), HLUKZEH B BolFN-y K&K 78 8 20 1 b 315 i
Rk, 4l a1k 23, 43 kDa A —B B 1Y
WEEAW, SERMESEON S TR Y
KN, AT 08 FEA N 43 7 Ab oK WL A4 o
2.3 [EIFRE RN rBac-BolFN-y Fik
PAHT BoIFN-y F4T 5G4 b —Hi 70 il Kl g A= 74
FEARAT BRI SO A . HEALFRIRAE Sk SP9 40
L, 25 RN, B E ARG EE Y sf9 4 S BL
BEEIN (F 4A), TERYL T A RUFRR G 1Y SO
AR WA (B 4B), AW rBac-BolFN-y ZEFPIR
W RS PR R )RR
kDa M 1 2 3
89==

45.0 —e-—- o
350 —s==

25,() —m-—

- — 23 kDa

18.4 —wa
14,4 —w

2 rHis-BoIFN-y #J SDS-PAGE %7

Fig. 2 SDS-PAGE analysis of rHis-BoIFN-y. M: protein
marker; 1: supernatants of lysate of BL21(DE3)(pET-BolFN-y)
without induced by IPTG; 2: supernatants of lysate of
BL21(DE3)(pET-BolFN-y) induced by IPTG; 3: purified
rHis-BoIFN-y protein.

kDa M 1 2 3

116.0 — =
66.1 — ==
45,0 — -
35.0—-

~ e — 43 kDa

25,0 — -

18.4 —-=
144 — -

3 rGST-BoIFN-y /Y SDS-PAGE 7 #f

Fig. 3 SDS-PAGE analysis of rtGST-BoIFN-y. M: protein marker;
1: supernatants of lysate of BL21(pGEX-6P-1-BoIFN-y) without
induced by IPTG; 2:

supernatants  of lysate of

BL21(pGEX-6P-1-BoIFN-y) induced by IPTG; 3: purified
rGST-BolFN-y protein.

4 [EERFZRAKMEN rBac-BolFN-y 7£ & R By
Fi&

Fig. 4 IFA detecting expression of rBac-BolFN-y in Sf9 cells.
(A) Sf9 cells transfected with recombinant plasmid
Bacmid-BolFN-y. (B) Sf9 cells transfected with plasmid
Bacmid.

2.4 E%H BolFN-y IR S E M E

FIFH VSV-MDBK #ii il & 4t & rBolFN-y Hifik
BN, KRB E RAERKILW His-BolFN-y Fl
rGST-BolFN-y % (iG55 % 8.389x107 U/mg Al
6.554x10° U/mg, FFIRIGHE RGFBAIANAE i h
rBac-BoIFN-y {14l 4.096x10* U/mL. 2534 &R,
JEUR% B B B B8 3R 1Y rBolFN-y X FLAT 45 = B Hi o
BEIETE (181 5).
2.5 E2H BolFN-y B9 W B 132/ ELISA #&: 757%
% 3L & [
2.5.1 ELISA BR1ER W FFHIHE

W 7 S 25 R, i ik 5G4 FefEff
FH R A 10 pg/mL, KiU4TIA Biotin-3E6 HefEH B
BN 122 000,

Journals.im.ac.cn



274 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

February 25, 2011 Vol.27 No.2

5 E BolFN-y imHEHEMELE R
Fig. 5
recombinant BoIFN-y. (C) MDBK cells.

2.5.2  ##] BoIFN-y #9187

K FIALIE > ELISA 17712573 51|l 3 rHis-BolFN-y
1 rBac-BolFN-y, il AR ik, BbUm B
TEPEE X EON OD fH g priErh £, 38 b % 45 1m]
AR 2 B (B 6). M4 ELISA 1 OD fH
(Y ) R &S 195 BRI F AL BolFN-y #£ i HT
I A PEAE

A 40 ¢
15 [ ¥70-5306LnG)+0.691
: R*=0.9912
3.0 |
o 25
Q 20}
© 1.5
1.0
05 r
0 : : )
1 10 100 1 000
Antiviral activity (U/100 pg)
B 40
35 | y=0.9183Ln(x)-1.0223
i .
20 | R=0.99
& 25 1
Y 2.0
8 7
L5 .
1.0
05 PS
0 . A f
1 10 100 1 000

Antiviral activity (U/100 pL)

B 6 MEHFE L ELISA # BolFN-y 55 f £k B9 421
Fig. 6 Standard cruve of rBolFN-y detection by ELISA. (A)
rHis-BoIFN-y. (B) rBac-BoIFN-y.
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Antiviral activities analysis of recombinant BolFN-y. (A) MDBK cells with VSV. (B) MDBK cells with VSV and

2.6 E#Z rBac-BolFN-y Ri&KFERIMf 1L
A2 SR AT DL, A [ml 2 4 fl i 0 B2 AR AR
SR, (HJE XS T8 5k e 1 ) B[]
SO, Bl e RE A AP ARG, SRR 04
B EHERS (B 7). B TANM B W 2,
Bij 1E B A AR A A A A X e Is g, DL
FUZ 40 ke A= B A, I B Al AN KA, B Ak
IR (AN 3 120 he

= 1200 1 ——1:100
= .
= 1000 F —o—1:500
R ——1:1 000
94 800
] =
4]
<& 600 ¢
£2 400 |
°
.§ 200 1
£ 0 : ; . 5
0 24 48 72 96 120 144 168 192
¢ (h)
E7 AREMEMNENEFREMZMN
Fig. 7 Influence of vaccination quantity and time point on the

production of rBac-BoIFN-y.
3 R

TIMRE—-KZIRAMEHE T, BA MUK
ST A R 200 A S S AL S Th RE A
Mo THHESH 1 BMIOAPE, T ATHRCHE
IFN-o Fll IFN-B, [TV T4 IFN-y, XFRGE T

o HAMER MM IR R, B LR
R VEEEE . FASAEZ RN, TR R
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PRI, 4 E B LT B R 2
Ko THRMARIENER ARFESYRF Y,
FEIG IR b HAT R4 I P 5

IFN-y B&RIFE IE #1800 T Ab T3 LIRS, a2 7E
A5 PR S A R S S R B R A R
ik, P ARAT R AL B Y TFN-y, i i o B TR
BRI Gl a8 FAE 7, A S b B 0 R RT
RE. RIGHF B RIE RS HABAER B 2R AL
A o T AR A LA, R R TE R
K 1 2 UL AR SR 20 PTV IIE AP e, AN
PEAT RIS M AR AR, LR ZE TR MG . Alifk
SEVEA IR, N RMELL LRSI 2B, it
T R Hp A7 31— a2 R A R o PR 7 0k
R GLREM BT o X A A A WAL R BT U0 &, [
JFRB R G E, RSB IHEEE R, S
AU T2k, i AR B E A RN S
ek, DUSSRE JU, XPEHESI Y To G PE, R
IR A AT A, 2 aed TR R A BRI AT DL 4 0 T
BB PN IR IRIBIT

AW o X R IB SRR LA, LB T H A
BoIFN-y 1E KM R G h i Al iRk, RAEHT
W RGP R IER L, SHUREE TS A
N, 3 FhEHEN rHis-BolFN-y. rGST-BoIFN-y Hil
rBac-BolFN-y ¥ H AR A YA, o T%
BEFIIRT PR BRI R AL T RORL, A R AR R
PEIR B A TR EE R . ARSI S GE ) T
() BoIFN-y HL I 45 ELISA 3246 I 45 2 Ife 1A iy 3%
wi, FELART S AL G AR AP AT X R, G5 R OR 2
RO A A7 2Rk 2 83.99% ", [N, ARFSEE
A7 T BolFN-y fyXUAHEJe 0 ELISA Al vk, It
Zxil TARMERN LR, TN E R A AR B R Ak
(1) BolFN-y, & HtrHr b siiatk, w ks
MDBK/VSV R4t firill e 25 1T 6, HHE#H B R%
4, fEBE. M\, b BolFN-y MA9-ohae. 1EH
PLIR AR 5T B e R I TRt T — G 20 T B2 .
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