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Comparison of antiviral activities of porcine interferon type I
and type 11
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Abstract: Interferons (IFNs) are natural proteins produced by wide variety of cells in response to viral infection or other biological
inducers, and they execute diversified functions as antiviral defense, immune activation and cell growth regulation. Four genes
encoding porcine interferons (PoIFN), PoIFN-o, PolFN-y, PoIFN-ay or PolFN-w, were cloned and sequenced. The four types of
porcine interferon genes were subcloned into the pET-His vector, and expressed in Escherichia coli Rosetta (DE3). The recombinant
products were purified and renaturalized from inclusion bodies to obtain a native state of well biological activity. Antiviral activity
assays for porcine interferons were performed and evaluated by standard procedures in following cell/virus test systems:
Marc-145/PRRSV, Marc-145/VSV, PK-15/VSV, Vero/VSV or MDBK/VSV. The data showed that both PolFN-a and PolFN-ay
demonstrated significant antiviral activities, and the titer of them against PRRSV was up to 10® U/mg. PoIFN-y had approximately

half or one-thirds antiviral activity of PoIFN-a. PoIFN-m showed inconspicuous antiviral activity.
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Table 1  Primers for cloning of target genes
Genes Primers Primer sequences (5 <3 T
Forward cgcggatccatgtgtgacctgectcagacce
PoIFN-a
Reverse  cccaagcttactccttcttectgagtetgtet
Forward cgcggatccatgtcttactgecaggegeecttt
PoIFN-y
Reverse cccaagcttattttgatgetctetggeett
Forward cgcggatccatgtgtgacctgtctcagaa
PolFN-o
Reverse cccaagcttaggatgaccccaggtctac
Forward cgcggatccatgtgtgacctgectcagacce
Fusion  ccgccaccgetgecaceccegecectecttettee
-reverse  tgag
PolFN-ay Fusion  tggcagcggtggcgggggatcatcttactgccag
-forward gege
Reverse  cccaagcttattttgatgcetctctggectt
1.2.4 PET-His/PolFN-«  pET-His/

POIFN-y pET-His/PoIFN-ay  pET-His/PolFN-@

pMD18/PolFN-a. pMD18/
PoIFN-y pMDI18/PolFN-ay pMDI18/PolFN-»
BamH I Hind III ,
pET-His,
pET-His/PolFN- o pET-His/PolFN-y pET-His/

PolFN-ay pET-His/PolFN-o
Rosetta(DE3), 37°C ODgoo 0.5~0.6,
IPTG 4h SDS-PAGE
1.2.5 a y ay @
, SDS-PAGE ,
PBS
2 mol/L 1 mol/L NaCl 2 ,
6 mol/L 5h 4°C
, 12 000 r/min 15 min, s Buffer
B (8 mol/L , 0.1 mol/L NaH,PO,, 0.01 mol/L
Tris'Cl, pH 8.0), Buffer B Ni-NTA
Agarose, 30 min pH
, , SDS-PAGE
4°C), 1:30
, 4°C 48 h 0.5 mol/L
2.5 mmol/L EDTA 10%~20% , 0.1 mol/L
Tris 1 mmol/L
PolFN-a PoIFN-y PolFN-ay PolFN-o
0.22 pm , 4°C
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Table 2 Similarities (%) of nucleotides (top line) and amino acids (bottom line) full-length sequences among porcine, human,
feline and bovine interferon

0.148 mg/mL 0.139 mg/mL 0.106 mg/mL

1 2 3 4 5 6 7 8 9 10 11 12
1 * 79.2 75.9 82.2 1.2 1.0 1.5 1.0 68.8 68.8 65.3 71.2 PoIFN alpha
2 71.0 * 71.3 78.6 6.1 3.6 4.4 4.2 72.4 72.5 66.1 72.4 HulFN alpha
3 360 46.3 * 75.4 0.8 0.8 3.8 1.9 68.5 70.3 64.9 70.2 FelFN alpha
4 692 62.1 56.1 * 4.4 2.3 1.0 0.8 70.3 69.3 64.9 70.8 BoIFN alpha
5 220 19.4 15.7 24.1 * 75.4 81.4 87.3 1.3 0.8 1.7 1.9 PoIFN gamma
6 199 18.8 12.0 15.2 67.0 * 77.4 76.0 7.5 8.1 1.7 7.5 HulFN gamma
7 229 19.3 19.8 20.3 73.3 63.4 * 81.8 3.6 1.7 1.9 2.1 FeIFN gamma
8 230 246  25.1 21.5 82.7 70.2 72.8 * 3.8 3.5 2.7 6.7 BoIFN gamma
9 229 50.9 36.0 31.3 20.9 17.8 182 220 * 81.6 75.9 84.3 PoIFN omega
10 60.3 64.0 51.4 43.0 215 20.9 182 236 60.5 * 73.8 78.5 HulFN omega
11 519 17.3 41.6 40.7 19.9 18.8 19.3 19.9 442 53.6 * 76.3 FelFN omega
12 173 63.6 57.5 63.6 225 19.4 30.7 209 34.9 70.5 65.9 * BoIFN omega
" same sequences.

PoIFN alpha DLPQTHSLAHTRALRLLAQMRRISPFSJL DHRRDFGSPHEAFGGNQVQK 50

FelFN alpha DLPQTHGLLNRRALTLLGQMRRLPASSUQKDRSDFAFPQDVFGGDQSHK 50

HulFN alpha DLPE THSLDNRR TLMLLAQMSRISPSSJLMDRHDFGFPQEEFDGNQFQK 50

PolFN omega [|DLSQNHVHVSRKNLVLLHOMRRLSPPEHJLKDRKDEFGFPQEMVEGSQLQK 50

FelFN omega  |JALPGSHAQVSRDNLVLLGQMRRLSPFLULRARKDFRFPREMLEGGQLRE 50

FulFN omega DLPQNHGLLSENTLVLLHQMRRISFPF KDRRDFRFPQEMVEGSQLQK 50

PolFN alpha  AQAMA-LVHEMLQQTFQLFSTEG-SAARAWNESLLEQFT GLDQQLRDLEA 100

FelFN alpha  AQALS-VVHVTNQKIFHFFCTEASSSAAWN TTLLEEF(TGLDWQLTRLEA 100

HulFN alpha APAIS-VLHELIQQIFNLFTTKD-SSAAWDEDLLDKF{TELYQQLNDLEA 100

PolFN omega TQAIS-VLHEMLQQTFLLFHTER-SSAAWDSTLLDKL{SGLHQQLEDLDP 100

FelFN omega AQAAAAVLRELLQQTFNLLHTER-SSAAWS PAPLEGLRSGLHRQLEALDA 100

FulFN omega AHVMS-VLHEMLQQIFSLFHTER-SSAAWNMTLLDQLHTGLHQQLQHLET 100

PolFN alpha QEAGLEGTHL LEEDSIRAVRKYFHRLT LYLQEKSYS[HJAWEIVRAEV 150

FelFN alpha QEVGEGEAHLTNED--SI LRNYFQRLS LYLQEKKYS[HJAWEIVRAETI 150

HulFN alpha QEERVGETHLMNADSILAVKKYFRRITLYLTEKKYS|HJAWEVVRAET 150

PolFN omega VQVMGEQT-H- -—-SALEMAVKRYFEGIHLYLKEKKYS[QJAWETVRVEI 150

FelFN omega LOATGEGERPPGMHGPVLA IKRYFQDIRVYLEDEGYS|JQAWEIVRLEI 150

FulFN omega LQVVGEGESPGAISSPALT LRRYFQGIRVYLKEKKY S[HAAWEVVRMET 150

PoIFN alpha ~MRSFS-SSRNLQDRLRKKE| | 166

FelFN alpha ~ MRSLY YSSTALQKRLRSE | 166

HulFN alpha ~MRSLS-LSTNLQERLRRKE) 1 166

PolFN omega MRALS-STTKLQORLRIMDVDLGSH 167

FelFN omega MRALS-SSATLQDSLAI KD,':D LGS 173

FulFN omega MKSLF-LSTNMQERLRSKDRDLGSS 172

1
Fig. 1

FHERHR X BB F T LR
Alignment of mature amino acid sequences of interferons. Conserved positions of cysteine and proline residues present in
real lined box, and an extension of six amino acids at the C-terminal presents in dotted lined box.

Journals.im.ac.cn



810 ISSN1000-3061 Chin J Biotech June 25,2009 Vol.25 No.6

CN11-1998/Q
BolFN

A
PolFN

FelFN
HulFN

FelFN

HulFN

i BolFN
PolFN

[—{ FelFN

HulFN

PolFN
78.6 . ; . . : . . , BoIFN

70 60 50 40 30 20 10 0
Nucleotide substitutions (> 100)

XM _868252
M28623

AY 117395
AB464595
DQ420230
AB464596

XM 001250228
X57196
X86972
AB451453
EU249804
EU277737

alpha
algha
alpha
alpha
omega
omega
omega
omegal
gamma
gamma
gamma
gamma

BolFN
B FelFN

alpha‘ XP 873345
BolFN

alpha] AAM78030

omega| NP_776776
FelFN omega| NP 001095913
PolFN omega| CAA40482
HulFN omega| NP_002168

l HulFN alpha‘ NP 076918
PolFN alpha| CAA40477

BolFN gamma| NP 776511

PolFN gamma| NP 999113

| HulFN gamma| NP_000610

FelFN gamma|NP_001009873

244.7 . . T T .
200 150 100 50 0

Nucleotide substitutions (*100)
2 FHEZREFRMEEERFT#H LR

Fig. 2 Phylogenetic trees of interferons. (A) Phylogenetic trees based on nucleotide sequences. (B) Phylogenetic trees based on
amino acid sequences.
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Table 3 Antiviral activities of porcine interferons against
24 — . < different virus on various cell line
: Antiviral activities (x10° U/mg)
20— — pr— Marc-145 Marc-145 PK-15  Vero  MDBK
R / PRRSV / VSV / VSV / VSV /VSV
14.4 —S— pIFN-a 246 4.32 8.45 2.45 268
pIFN-y 87.8 2.28 4.14 0.95 53.2
3 SDS-PAGE 7@5‘)1‘] éq'”'t E"] PoIFN-o PolFN- Y~ POIFN-(}.’Y pIFN-OL’Y 159 2.38 7.80 2.09 174
1 PoIFN-0&E H
Fig. 3 SDS-PAGE analysis of purified PolFN-a, PolFN-y,
PolFN-ay and PolFN-® protein. M: protein marker; 1: purified 3 ﬁ‘ -i/ﬁ
PolFN-a protein; 2: purified PolFN-y protein; 3: purified
PoIFN-ay protein; 4: purified PolFN-o protein. I 4
24 FHEETFHZRa. 7. ayFloBIEHE LR - POIFN-o - PoIFN-y PolFN-ay  PolFN- o,

Marc-145
PK-15 Vero MDBK VSV
PRRS ,

, o oy

Reed-Muench

, Y a 1/2

1/3( 3, 4),
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Fig. 4 Antiviral activities of porcine interferons against different virus on various cell line.
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