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(Vibrio parahaemolyticus) LPS poly I:C Tpl, PCR , 52°C,
IFN 3 : I IFN
3'RACE :
IFN 3F;: 5"~ ACAGCCAGGCGTCCAAAG-3'
1 IFN 3F,: 5'-TCAGGTTCTGGAGGAGGC-3'
11 PCR AOLP (5'-GGCCA
CGCGTCGACTAGTAC(T),¢-3")  IFN 3F, ,
(80.7422.2)g, (16.6£1.5)cm ’ PCR AP (5'-GGCCACGCGTCGACTA
GTAC-3") IFN 3F, 0.5ul,
’ R RNA PCR
s a0 56°C, PCR 58°C,
11 , 4°C 800g
Smin, ’ RNA , 5 : cDNA DNA
4°C ’ 20°C (TaKaRa) R
Huang  (2011) , (TdT)(Fermentas), cDNA poly C
0.25ml (1x10° CFU/ml) ’ 3" RACE PCR ’ AAPG™
0.25ml, LPS (L2880, Sigma, Img/ml) 0.25ml poly GGCCACGCGTCGACTAGTAC(G)10-3)
I:C (27472901, GE, 1mg/ml) , 3 IEN C R, » AP IFN C R,
, 0.25ml pH 7.4 3"RACE PCR
55°C, 40s,
3h 6h 12h 24h 48h 72h | PCR -, 537,
’ 6 30s,
12 RNA cDNA PCR s GenClean
Trizol(Invitrogen) RNA , ( )
<DNA RevertAid™ , pMD 19-T (TaKaRa) , E.
First Strand cDNA Synthesis Kit (Fermentas) coli TOP 10 ’ PCR ’
1.3 | IFN
I IFN 1.4 | IFN DNA
I IFN : I IFN cDNA ,
IFN C F;: 5'-ATGCTCAACAGGATTTTCT-3' ORF

IFN C R: 5'-TCAGCTCCCAGGCTTCAGC-3’
IFN C F,: 5'-GGCTAATAACTCCACTAAC-3’
IFN C R,: 5'-TGTGTTCTCCTCCCATGA-3’

PCR I IFN
200pnl  PCR , : 10xTaq
buffer 2ul, dNTPs (TaKaRa, 2.5mmol/L) 1.6pl,
IFN C F; (10pmol/L) 1ul, IFN C R,
(10umol/L) 1pl, ( cDNA) 1ul, Taq
(TaKaRa, 5U/ul) 0.2ul, 20ul PCR

:94°C 3min, 94°C 45s, 50°C 30s, 72°C 30s,

30 : 72°C 8min PCR . 20ul
PCR ., PCR 1ul ,

IFN C F, (10umol/L) 1ul  IFN C R, (10pmol/L)

IFN O F: 5'-ACCTGGACACATCCGACTT-3'
IFN O R: 5'-ACAAACTGCTCCGTGATT-3'
200ul PCR , : 10xLA

Taqg buffer 2pul, dNTPs (TaKaRa, 2.5mmol/L) 1.6pl,

IFN O F (10pmol/L) 1ul, IFN O R
(10pumol/L) 1ul, ( DNA) 1ul, LA Taq
(TaKaRa, 5U/ul) 0.2ul, 20ul PCR

:94°C 3min, 94°C 45s,49°C 30s, 72°C 70s,

30 ;72°C 8min
15

NCBI BLAST(http://blast.ncbi.nlm.nih.gov/
Blast.cgi) ;
DNAStar ; Clustal W
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(http://www.ebi.ac.uk/clustalw/) 2
; EXPASY (http://www.expasy.org)
; SMART (http://smart. 2.1 I IFN CDNA
embl-heidelberg.de) ; cDNA ’ IFN-C
F1/IFN CR1  IFN C F2/IFN C R2 PCR
NetNGlyc 1.0(http://www.cbs.dtu.dk/
services/NetNGlyc) N- , ’ 308bp
NetOGlyc 3.1(http://www.cbs.dtu.dk/services/NetOGlyc) BLAST ’ I TEN
o- ; MEGA 4.1 I IFN »
(NI ) ’ RACE-PCR , cDNA ,
1 I IFN 3 5 , 3'RACE
16 PCR | IEN 584bp , 5RACE 353bp
, I IFN ,
cDNA , B-actin [ IFN
, Real-time PCR I 5RACE ~ 3'RACE
IEN PCR I IFN DNAstar
20ul, : 2xSYBR Green SeqMan I IFN
real-time PCR Master Mix 9pl, (10pumol/L) cDNA , NCBI BlastX
0.5ul, cDNA 1pl, 9ul PCR [ IFN
: 95°C 2min, 95°C 15s, 60°C 20s, 68°C 32s,  CDNA (Sparus aurata) IFN
40 (Interferon) 85% 83%,
, SDS I IFN (Type 1 IFN)
software version 2.0 (Perkin-Elmer Applied Biosystems) 75% 70% , I IFN
PCR , 878bp, 62bp 5 (5’-UTR),
SPSS 15.0 258bp 3’-UTR, 558bp (ORF),
(One-Way ANOVA, Duncan), P<0.05 185 3’ 5 RNA
(n=6) Origin 7 (ATTTA), (AATAAA) poly A 19bp
1
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Tab.1

The putative type I IFN protein sequences used for multiple alignments and phylogenetic analysis

Dicentrarchus labrax European see bass

Sparus aurata Gilthead sea bream
Paralichthys olivaceus Japanese flounder
Oreochromis niloticus Tilapia
Epinephelus septemfasciatus Sevenband grouper
Oryzias latipes Japanese medaka
Takifugu rubripes Fugu rubripes
Salmo salar Atlantic salmon
Rainbow trout

Zebrafish

Oncorhynchus mykiss
Danio rerio

Cyprinus carpio Common carp

Gallus gallus Chicken
Ovis aries Sheep
Homo sapiens Human

Cavia porcellus Domestic guinea pig

Interferon CBN81667.1
Interferon CAP72359.2
type I interferon AET71736.1
Interferon a-4-like XP_003453448.1
type I interferon BAJ79339.1
type I interferon CAM32419.1
type I interferon CAMS82750.1
Interferon o 2 ABD39321.1
type I interferon 1 CAM28541.1
Interferon CAD67754.1
type I interferon BAG68521.1
Interferon AAA50213.1
Interferon o CAA41790.1
Interferon CAA23802.1

Interferon a-4-like XP_003479029.1
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1 AGGGACAACACCTGGACACATCCGACTTTTGCCACTCAAAGACACTCTGTCTGTTTGTAA

61 AGATGCTCAGCAGGATCTTGTTTGTGTGCCTGTCTCTCAGTCTGTACAGTGCAGGCTCCT
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LNTMANNSTNSTEDAQV EDT
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TAANAATGAGACTTTCTCCAGCAAAAAAAAAAAAAAAA 878
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3 132 93 150 84 172
I 109 119 141 166
IFN cDNA , 140 99 147 81 99
258bp  3-UTR, 558bp  OREF,
13 111 158 91
185 I 98 81 150 87 126
RNA (ATTTA), 79 178 88 79
(Salmo salar) 4 135 75 150 78 125
(Robertsen et al, 2003), PGSR I I_l I I
12 (Ohtaetal, 2011) 3 271 126 311 329
5—6  RNA 132 72 156 93 109
SO B | R
(Clark et al, 2003; Huang et al, 550 80 321 243
2011), I 57 69 159 90 114
IFN RNA I
iR
’ 769 94 184 1338
I IFN mRNA 135 75 150 78 89
« -
SMART 206 167 2009 332
I IFN 123 69 165 93 98
, N 20 K& I I
, 519 110 695
Ifabd 132 96 234 99
(Interferon alpha, beta and delta) &g
) IFN 72 80 104
> 2 1 IFN
I IFN Fig.2 Genomic structure of type I IFN in fish
IFN GenBank (AM946399) (AJ583023) (AB376667)
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’ (BN001095)
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75% 70% >
s IFN 1 IFN I IFN R
(Casani et al, 2009; Ohta et al, 2011), I IFN 4 (Coulombel et al,
I IFN 2 (Cysy 1991; Sheppard et al, 2002; Casani et al, 2009)
Cy5125), N 1 IFN 1 IFN 5
I IFN R 5 4 R I IFN
IFNa, IFNb
IFNc (Zou et al, 2007; Sun et al, 2009) ,
, I IFN IFNa , poly I:C IFN,
) , ) IFN
, I IFN ( , 2004) PCR
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European see bass N
43 Gilthead sea bream (Kitao et al, 2009)
[Large yellow croaker | ’ RT-PCR
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IFN ,
3 IFN
Fig.3 Phylogenetic tree of IFN sequence ’
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. , I IFN
250
200 - ’
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% 48h , 16.6
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2
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10 al, 2003)
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Fig.4 Tissue expression of type I IFN in large yellow croaker
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b b b I
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MOLECULAR AND EXPRESSION CHARACTERIZATIONS OF TYPE | INTERFERON
FROM LARGE YELLOW CROAKER LARIMICHTHYS CROCEA

LI Chan, YAO Cui-Luan

(Key Laboratory of Healthy Mariculture for the East China Sea, Ministry of Agriculture; Fisheries College,
Jimei University, Xiamen, 361021)

Abstract The full length cDNA and genomic sequence of type I interferon (type I IFN) was cloned from large yellow
croaker Larimichthys crocea by RT-PCR and RACE-PCR. The tissue expression and temporal expression profiles of LCIFN
I gene after the stimulation with LPS, poly I:C and pathogenic bacteria Vibrio parahemolyticus were described. Our results
showed that the full-length cDNA of LCIFN I was 878bp, and open reading frame (ORF) was 558bp, which encoded 185
amino acids. A signal peptide including 20 amino acid residues was at N-terminal, and an [Fabd (Interferon alpha, beta and
delta) domain was next to signal peptide. LCIFN I genomic sequence consisted of five exons and four introns. Quantitative
real-time PCR analysis indicated a broad expression of LCIFN I in most detected tissues, with the most predominant ex-
pression in blood cells and the weakest expression in muscle. After injection with poly I:C, LCIFN I expression levels
showed up-regulation in head-kidney, liver and spleen; After injection with LPS, LCIFN I expression levels showed
up-regulation in liver and spleen; LCIFN I transcripts showed up-regulation in the liver and head-kidney after V. para-
hemolyticus injection. Our results suggested that type I IFN might play an important role in large yellow croaker anti-viral
and bacterial immune response.

Key words Larimichthys crocea; Type I interferon; characterization; immune response



