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Comparison of Antiviral Activitt Between FelFN-o and FelFN-a.

Hongbin Wang'?, Xiaojuan Jia*, Limin Yang®, Lei Sun’, Hongning Wang®, and Wenjun Liu?

1 College of Animal Science and Technology, Sichuan Agricultural University, Ya *an 625014, China

2 Center for Molecular Virology, Institute of Microbiology, Chinese Academy of Science, Beijing 100101, China

3 College of Life Science, Laboratory of Bio-engineering Research Center for Animal Disease Prevention and Control, Sichuan University, Chengdu
610064, China

Abstract: Both IFN-o and IFN-a belong to type I interferon and have antiviral, antiproliferative, immunomodulatory activities, but
their bioactivities are usually different. FelFN-w gene was amplified by PCR. FelFN-a gene was synthesized based on the
published sequences of GenBank. Then the two types of feline interferon genes were subcloned into the pET-His vector, and
expressed in Escherichia coli Rosetta (DE3). Recombinant interferons were purified by affinity chromatography with immobilized
nickel chelating NTA (Ni-NTA) and their antiviral activity was estimated according to the ability of IFNs to inhibit the cytopathic
effects (CPE) of virus on cells. Results showed that the antiviral activities against various viruses of FeIFN- were higher than those
of FelFN-a. Against HON2 subtype avian influenza virus (AIV) and canine distemper virus (CDV), the antiviral activities of
FelFN-o» were 160 folds and 4 folds higher than those of FeIFN-a.
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FIRRE KGR . DU
PR R 43 I BORR A 1, SR LR B R S
RSy o AR AR T Z K, REENE, BT
LIS RN A 07 N T KR & o7 s B i
AL, T A4 3 3 2R B0 & A b R 78
4% TFN-a., IFN-B, IFN-o . IFN-g ., IFN-k, IFN-t*|
IFN-8, UK FHFEFEANMLA F limitin®! 1L28 . 1L29
%, AL N FRfoye TR, F 2R R EM, B
£345 IFN-y. H i & R A TE IFN-of W FA N
o2 B R R 1992 4, HAKm RS
#11 Nakamura 55 A5 R &3 T TR ILH,
FF 1993 W HIAR Fol THE . 1994 4, DIH
JREREEA T EZLY Intercat™E HA F1i7, Jf
Bl FH 36 7 0 P bR 5 SR e 0 0 A /N IR
2007 A4 R AE N BB T —F 4 B i A o 3
%19 518 Roberts RM %5 A % IFN-o.fll IFN-0 X 5]
e X, HAZR IR 241 1) Nakamura 25 A fiF 4>
BFN A TR HH5E T IFN-o B S DA H A R bk
g AR/ Ol i B O e e BN e B
B, TR U (FLV) o 28 S e Bl B 7
(FIV) BR A/ N 8 HA 3 06 7 R,

ARSI ARAF B IR TR feINF-ofll T
YK FelFN-ailb 1790 S G Mo, IS DL H A
b Intercat™fE N XTI, PEANHLAS T SRR TR
Xt 22 IS [0S 25 PR B2 AR W2 E . R o T
MR G oM TP RM L, DU 5 7 1 5 A
A
1 sk
1.1 ##

111 ARG

KIGFFE DHSa, Rosetta(DE3)H [ER}2# B i 4
Yy WF 55 BT B W e E Ay T A W o S = R A
pMDI18-T # /&) [ TaKaRa /A wl; pET-His 2 ik # {4
W L sh 1A
1.1.2 5. Rtk

A B 40 L (CRFK), BT #5098 41 ffl (HeLa), 3E 9
SR 5 A0 L (Vero); /K ML FT SR BE(VS V), FRIR
ETE(FCV), RILHIHEE(CDV), HON2 7 B & i
R (ATV), H A RR 27 B S0 W ik 5 5l 0 s o
I FHEYF SR R

113 =AY, 71

A Fp T ELG H TaKaRa 23H]; PVDF &G A
Millipore 2% Al; Ni-NTA 4lifb A3 H QIAGEN /A H];
DMEM #1553 560 B Gibeo 23wl ik HEBCRIRE
ERGR T BN 55 E Omega W1 H RS 7 F= i, BUE
Pt His-tag PLAHINLEHT/N PR IE A Sigma 24 A .
FEH K51k A TA R ARG P i A T
N HETE R
12 A&
121 JEHEF#AFE#, pET-His/FelFN-a A/ pET-His/
FelFN-w/g 4 @K ik

M4l GenBank A (4 o TP 28 FL A 7 4]
(GenBank J¥%15 AB094996), & FelFN-aktH,
I LA HON A, PCR 3738 FelFN-o il 24 X 541 (51 9
FelFN-o. for: 5'-CCAGGATCCATGTGTGCCCTGCC

TGGGAGCC-3', FelFN-a rev: 5-GTAAGCTTTTAAG
ATGACGCCAGGTCTCC-3"), #id5#5| A BamH |

Al Hind MBI o PAALE FelFN-oJ K (19 Bk
SRR (TP R A B A B 5 T S 9 B 4 R
Wy2E 5206 ZEARAE)™S, PCR §73% Fel FN- o 4 X J¥ 31
(514): FelFN-a for 5'-CCAGGATCCatgtgtgatTTGectCA

Aactc-3', FelFN-arev: 5'-GTAAGCTTTTATTTCTCA
GATCTTAATCTTTT-3'), i#id5[¥ 51 A BamH I H

Hind MEFIN A . ¥ FelFN-ofil FelFN-off) PCR 4l
A7 843 S FE R A pMD18-T 244, #%4k DH5a J&
TN, 2 BamH | #1 Hind XY %2 B )5,
A T EIN Y, N IE A ) R 5 44 A pMD-18/
FelFN-ofll pMD-18/FelFN-w . Jiifii pMD18/FelFN-a.
Hl pMD18/FelFN-wi#t4T BamH I 1 Hind I X i)
Ji WV 5 8 K [R] g U0 1) A% 2 ik 804K pET-His, 43
W44 pET-His/FelFN-a, pET-His/FelFN-o, 4 i
KAk KB T Rosetta(DE3), 37°C IPTG 55 4 h,
FIR=W)it4 T SDS-PAGE & Western blotting A5, —
Btk BRIEHT His-tag $UAk, PR IL=Edi/N Pk
1.2.2  FHHFFINIZMFILE1F

WA RIR R, BB S SDS-PAGE #ill,
FHAE A DML R E . AT PHS.0 1
PR Eh 2% Ph IS IR A Wik, %5 F Buffer B (8mol/L urea,
0.1 mol/L NaH,PQ,,0.01 mol/L Tris-Cl, pH8.0), &
Pk 20, 10 000 g 5.0 15 min YdE FISE AR %
EAWSWEA 10 AT Buffer B FAi1Y
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Ni-NTA Agarose 7L5MRE2), EI4EA 30 min 2E4E
FAEER PH BEEEVENG B E A, TR,
Ve 2 SDS-PAGE #:l, #&A H B8 H BB
W pHB.0 MR AL 22 v iR WA T B T 1k . 1
T R B A 25 T 7 5% 0 Y €5 3% (Bradford) ' 52
1.2.3  HHYFHEGATHITIERI

TR FelFN-a. FelFN-wll & H A= i
Intercat™ FiAS [ Fl & 5 2 A0 76 P o T F 6 75 B X 1o
MO A KPR T 489 8 (VSV)/CRFK. 4 A, 48
FROMR R # (FCV)/CRFK. 4 g, K IR #4405 8 (CDV)/
Vero 4l fifl, HON2 V. 7 &5 i J8s 7 (ATV)/HeLa 4 fifd .
I 7 Sy 440 L9 5 (CPE )0 11 g 5 il 4y 00 1) £l o
sz 2 R 10% FBS (9 DMEM 4 i 1 55
TR AR T 96 FLtkP, F 5% CO,, 37°C H53%
ZHE BT EFEN FelFN-o, FelFN-ofl H 47
ih Intercat™ iR B 1000 175, T 4 1506 B BE,
MEEEER WAL, HASL 100 pL#EA L 180 J5,
AJAE FBS ) DMEM 5 35 5L/ B2 100TCIDs,
SR, ] B A N o 3R A 9 B KRR AL RS
T M 28 B 7 00 40 M X BE 41, Ry 0 B X B A B
90% LA I AL AR I, HEAT 4G Al S e, FHBEE PR Y
(Tekan, Grodig, Austria)ff 570 nm P 5E{E . 45
FR#E Reed-Muench 3203141

2 R

2.1 FelFN-ofl FelFN-oE F%E

FelFN-afll FelFN-wE[H PCR ¥4 1%5i 5
WEEEIG LK, 76 500 bp DL AL HE S B i 4500
(B 1), W45 R B e B SE RN 4 ok 513
bp F1 519 bp.

22 BHEBAMKRIE, 4L K Western blotting
)

41 JFki 1k Rosetta(DE3) K #F i, 1E 37°C,
IPTG 2 FEE N 0.4 mmol/L Y44 RS 4 h, HIK
EHRERAERIE . RIK7YL SDS-PAGE Il il
Western blotting %% (K 2. ¥ 3),FE 41 % 1 FelFN-a
Fl FeIFN-off K/ 3129k 22 kD Fil 19 kD, ik
P AL IR AR BRI, Ni-NTA 6 FUZ T L 4ifb 2 )5,
FE AL RERE] 90% LA | alifb )5 4w R E 1,
HAWE S 0.5 mg/mL. 1 mg/mL.
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1 JFHEPCREYHEKER
Fig. 1 Purified PCR products of feline interferons by
agarose gel electrophoresis
M: DL5000 marker; 1: FeIFN-a; 2. FeIFN-m

B L e
(Left) (Right)

2 BERRK(ERALKE)ER
Fig. 2 12% SDS PAGE analysis of recombinant proteins
M: molecular weight markers; 1: rosetta/pET-His as a negative
control; 2: expressed protein pET-His/FeIlFN-a; 3: expressed
protein pET-His/FelFN-w; 4: purified protein FelFN-a; 5: purified
protein FelFN-o

kD M 1 2
375 =

3 Western blotting ¥ RiAEFE B
Fig. 3 Western blotting analysis of expressed proteins
M: molecular weight markers; 1: pET-His/FelFN-a;
2: pET-His/FelFN-o

23 EEFMEMFSEHEILE

I LR TP R AEDUA [7] R e 5 1905
J5 1 B AR K 25 5% . FelFN-a, FelFN-o DL &
Intercat® Xif 7K ¥ P 1T 2 5 5 (VSV) R4t A1 0K 0% B
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(FCV) ¥ A 1R & 09 06 v, X K i 11 R 9 8
(VSV), FelFN-o [ ¥ ik 5 14.5 x 10° u/mg, J&
FelFN-aff] 2 % X} F R #U 8E (CDV)F HON2 i
&R T (ALV), FelFN-o 5 HAM iR T4 & 1
TEPEZE RN % o JUHJEXT ALV, FelFN-o ) 15 7
J& FelFN-alfy 160 fi. X} CDV, FelFN-of) i &
FelFN-aft) 4.6 1% . 1 H A7 & Intercat®%f CDV Al
ALV WA M R 1 R —85 14t 3 L Bk
5, SREREEL. (1. B4,

F1 THEMARFESHORFEEELR

Table 1 Antiviral Activities of IFNs against different virus

Antiviral activity ( x 10°u/mg)

VSV/CRFK FCV/CRFK CDV/Vero AIV/Hela
FelFN-a 7.64 0.21 0.021 0.0032
FelFN-o 145 1.03 0.097 0.52
" Intercat® 10.0 2.6 <0.00006  <0.00006

" Intercat PTG 7 15 4 675 S B9 BO00L.

*Antiviral activity of Intercat IFN is shown as units per vial.
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Fig. 4 Antiviral activities of IFNs against different virus
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ZRB . AR TR Z B FEER S, HE
TP . PUIEE LR S e A T M AETEAR K
#Z 5B IFN-off 1 BT 2, 1996 4F, Kunzi 45 %
B IFN-05 IFN-o[ml#AEEA ]2 5052 Gk FE e
BFHIV)EHEA, BH HIV &G R FEE
KF IFN-al'"), AGRIEH, 5% IFN-0 57 IFN-off H,
RIS ORI, 5 RIS AR .
ABEFEUEN] T4 B T4 3 AU 4 Ik 1 B A TR
TR EETE 1, 1 E LA s EE e B T
L BT G P

A YA BT R R TR R FelFN-o 40 5
WVEEAT 7RSS, FFA FelFN-ald & H A7
i Intercat®uEf T . FelFN-05 FelFN-aly 2 %k
TR 7 B[R N 42.14%, 6 FF T30 R A2 RIG A
HyZeik Faifh T B 22 5 B AV E 4] T4 FelFN-o
X Z2FPAS [l B R I AL = PO BTG PR . R AR
LR IR T ARSI R S5, (AR B 9120
SR FLHUE B0 MR 0 S AR, R — 20
I PRI GG A T 0. 45 F HAT TR IR 2
FEP oM TIMRE N E, A5 I o TR 5
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