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WO TiEAEHE N 1685 bp 1Y ( Cyprinus carpio) CISH %X ( Cytokine inducible SH-2 containing protein ,
CISH) ) ¢DNA 2 [KFP51], TP B EAE (ORF) < 666 bp, 4ty 221 4> 28 Sk , Bl 3 3 573 145 424. 91 ku,
] CISH BB MR SOCS GERES L, A N IX g SH2 25838 C 3 SOCS box 5430, R Gtil
570, 8 CISH 5 ] J8 BB 4 6 ( Cronopharyngodon idella ) FBE 2 4 ( Danio rerio) ()34 6 R . 81
CISH JE K i) mRNA k7K1 LK fices , P JE b e Ao 98 7K B S 17 (Aeromonas hydrophila)) RS ,
CISH FERTE MM P 2R HEAE 12 ~ 24 h B3 BT 7ESS 48 /NIHR S IE# /K-, /s 8] CISH B R EHEHT AN

[l S R s (e

KA B AN T S5 S EI R T CISH; cDNA 2K Z18URIK

HESES: So17 XERAREES: A

JAK B R 5 -5 1% G SR T
[A-F(Janus kinase-signal transducers and activators
of transcription , JAK-STAT) 15 5@ I 2 sh ¥ & N
e A P A Sl — TR
AR AW FE I T AR, LA e R
T 4 R (Interferon, TFN) . [ 41 g /+ &K
(Interleukin, TL) 25 4 fif] Kl 9 3¢ 35 A & 2 4E
FA . 4 F A5 5 5 S 30 I T ( Suppressor
of cytokine signaling proteins , SOCS) J&—25H8 ) 15
PE ) 48 B PR 15 5 30 #% 09 B7 S 15t ( Negative
feedback ) 75 A 5, ¢ 51l J2& 1 )8 455 JAK-STAT {5
AR B 1k PR 20 PR Tk B i T AL
AT i AR ISR 887 760 48 L 00 R, %k - BLAAR B 82 ik
BREKAERAEEZE X, SOCS KK M 5
HEA AR K BEASERT N X ey SH2 4544
I Je C 35 SOCS box 454 48 S5 PR~F 1) 2y RE L5 44 151
[9-10]

i N ¥ 5 S 1 & SH2 2 [ ( Cytokine
inducible SH-2 containing protein, CISH) J& SOCS
FIR P RSO AR, W) i TL-1 112

s B EE: 2022-03-30 & E AHA: 2022-05-18

H1EPO 1755 1 37 20 7 10 5 PR 4 v B, O el e
#1 WFLZE CISH R STATS fi5 5 3 B Y 61 R
TSRS A1 A SH2 S5 R 5 40 i PR 152 4R
(ISR AL I R AR AN 25 5, N8 35 STATS 11
ZEA NS, CISH AT oy A ) 41 i R i 5
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GH'™™ A CISH 3£ 3% 112 S %35 KF 1
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( Gasterosteus i M ( Liza
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1.1 SEIesisy

MR AR5 (200 = 20) g iz [l 920 %
&, T 20 CEALKEFET d, ULz i,
1.2 #85 RNA 12EUS ¢cDNA &%

WIS, o K B 5 i 700 #6017 8 £ 4 )
NGNS STIN TS = N 71N 1 SN NS N
K24 200 mg, 37 BI#% A 1 mL Trizol ( Invitrogen )
H,LS mL B0 E Tk TR
(IKA) 53 3% , F4e B Trizol 32751 &5 {8 FH 150 BH 42 B 4%
FES B RNA, F)F RevertAid™ First Strand ¢DNA
Synthesis Kit( Thermo Scientific ) £ i ## 45 2H 21 1)
cDNA 55 —4i

Z: B SMARTer™ RACE ¢DNA Amplification
Kit ( Clontech ) #/E T/}, LSRG AT & RNA , 5 5
FHF 3’ RACE-5 5'-RACE PCR () ¢DNA £ 4 .
B KD BT . B RNA 50 ng, ffil % 5'-RACE
cDNA BRI A 5" CDS Fl SMART 11 £ 1 pl,
il %5 3'-RACE c¢DNA AR B 0] Hohn A 1 pL 3
CDS, it DEPC Ab37K % 12 wl,72 C A 3 min;
SEERTUK BV A 2 min, BEREREHMAS X
buffer 4 pL, 10 mmol/pL. dNTP 2 pL, RNase
Inhibitor 1 wL MMLV 3% 505 1 pL,20 pL /2
IREAE42 Clz i 1 h,72 °C 15 min, JiFF cDNA
FEREE T -20 CORKEE AR
1.3 &8 CISH EF cDNA &K1
1.3.1 5l¥it

T JEHR A GenBank 45 g Hh (4 B 15 1 (NM_
001076617.2) . B 4 ( GU384205. 1) 5 2= ( NM _
001046586. 1) CISH 3[R A AR ~F X 38 5 11 I 5|
Y CISH-F 5 CISH-R (3 1), EEJRITE cDNA 45
— S PSR N A, R I A5 3 Y e R B
Bt e CISH 3L ¢<DNA £ K () RACE PCR
519,

1.3.2  f#f CISH B ]l Be i3

FIFE| 4 CISH-F 5 CISH-R,PCR ¥"## CISH
SEAY B BT L ¢DNA SRR, inA 10
pwmol/ WL Y IE a5 9145 1 wL,5 U/pl Premix
rTaq 25 pL, /K% 50 pl, PCR S 5544:94 C
AR 3 min;94 °C 30 5.50 °C 30 .72 °C 1 min,
35 MG ;72 C 10 min;12 °C 5 min, R{EEIE
BEEEIE DNA [0 &2 (Omega ) {5 A HA , [

http://www. shhydxxb.com

PCR 7=y DNA H Y Fr B, 1% 4% pMDIS-T %
{4 (TaKaRa) , 4t DHS o J&AZ 25 400, Uk 5 2
(50 wg/mL) Ztlig~F-Hie , 55 3% i Pk e BH 1k e B, i
TR T

1.3.3 i CISH £ 3'-5 5'-Jid 1%

WA B 345 f 88 CISH ¢DNA i) H- Bt 51
%% SMARTer™ RACE ¢DNA Amplification Kit
(Clontech ) 187 & YA L, B35 L 3'RACE
1 5'-RACE 2t A 45 5 ¥ 5] 9 ( Gene specific
primer, GSP) 4% 3k 3@ Fj 5| %) UPM #1 NUP, 3'-
RACE Kk P55 5 1% A1 . 9 I 51 4 4 51l J& CISH-
GSP-3 #1 CISH-NGSP-3; i+ 5'-RACE F{3: K
FPES 51 ¥ 3 5 & CISH-GSP-5 F1 CISH-
NGSP-5, Z: B8 it & i (s T 6 I, AR Utk 47
Touchdown PCR #1 Nest PCR, 50 wL Touchdown
PCR A Zf145:2.5 pL ¢cDNA .5 pL 10 x UPM 1
pL 10 wmol/ L. CISH-GSP-3 1, CISH-GSP-5 41.5
wL Master Mix;50 L Nest-PCR /& Z4145:0.5 pL
Touchdown PCR 74 .1 uL 10 x NUP .1 plL CISH-
NGSP-3 g, CISH-NGSP-5 F147.5 pL Master Mix,

3'-RACE Touchdown PCR #£ ¥ :94 °C i 25 {4
3 min;94 °C 30 5,66 °C 30 5,72 °C 2 min, JZ i} 5
MEF ;94 °C 30 5,64 °C 30 5,72 °C 2 min, JZJif 5
MEF ;94 °C 30 5,62 C 30 5,72 °C 2 min,25 4>
¥ ;72 °C 10 min ;12 °C 5 min, Nest PCR &
JF%:94 C A4 3 min;94 °C 30 5,60 C 30 s,72
°C 2 min,35 PME#H;72 C 10 min,12 C 5 min,

5'-RACE Touchdown PCR 2 )% :94 °C 281k
3 min;94 C 30 5,60 °C 30 5,72 C 40 s,7 1§
;94 °C 30 5,58 °C 30 5,72 C 40 s,25 Mg
72 °C 10 min ;12 °C 5 min, Nest PCR #£/% .94 C
AR 3 min94 °C 30 5,53 °C 30 5,72 C 40 s,
35 4MEH ;72 C 10 min, 12 °C 5 min,

I ek TR S W IR Ak IE] |
Pk FHE Fe RS LA TINY .

1.4 EEFFIEFHESH

XoF I A e v ) Be b 57 3 i B A
fi ] DNAMAN R 479645 , 459421 cDNA
J7 %3 NCBI R 3% (http ://www. ncbi. nlm. nih.
gov/blast) JF 1T Blast [6] J5 /% 31 18 & 43t {4 FH
ORF finder ( http://www. ncbi. nlm. nih. gov/
orffinder) i 47 ORF 5 | F1 24 K& B2 J7 5] 41 Wt ;
SignalP 3. 0 (http; //www. cbs. dtu. dk/services/
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SignalP) 47 # 115 %5 IK I ; SMART FI Scan
Prosite ( http://prosite. expasy. org/scanprosite ) ]
T BT EE A BE . il ] SWISS-MODEL

(https ://swissmodel. expasy. org/interactive ) Fi il
HH 3D R,

®1 KBWHAASIMHNERSFI

Tab.1 Primers used in experiments

5194 Hh SIIFAI(5 -3") i
Primer Sequence(5' -3") Application
CISH-F GGGTGGCATCTCTGCCAGTGAGGCC CISH i [a] Bty 18
CISH-R TGCTGGTGTGTTTGTTGATGACC CISH Hr[a] J Be 1
CISH-GSP-3 CAGGAACAAAGGGGAGGAGGAAAAG 3" RACE-PCR
CISH-NGSP-3 AAGCCAATCCATCGTCCTCAAGCCT 3’ RACE-PCR
CISH-GSP-5 GCTGAGGCTTTTACTCGGACTTCCA 5" RACE-PCR
CISH-NGSP-5 GAGCGATGGCAAACAGTTCCGAGAT 5" RACE-PCR

CTAATACGACTCACTATAGGGCAAGC

LongUP AGTGGTATCAACGCAGAGT

ShortUP CTAATACGACTCACTATAGGGC

NUP AAGCAGTGGTATCAACGCAGAGT

RT-CISH-F1 ATGACGTGACTCAACTTCTG P = PCR
RT-CISH-R1 CCAAGCTACGTATGTGCCTC FGE it PCR
RT-Actin-F CGACATCCGTAAGGACCTGT 9I6E i PCR
RT-Actin-R GCTGGAAGGTGGACAGAGAG Pt PCR

L ARRBTEON F o8 Biifs1¥; R 2R TIE519.

Notes: F means forward primer; R means reverse primer.

1.5 ZEFIILENRAGHELHEE

1t GenBank W8 R firfy © A1 CISH JL[A 7
H1, &M ClustalX 2. 0 FHATEILIR P 5 2 H A
] MEGA 4.0 34, 5% HI 4R #57% ( Neighbor-
joining method , NJ ) #4 % CISH F:H 14y T R 4¢
R, 2 G0 A 45 43 30 AR X st A% B R O R
“Pairwise distance” , 7y % BAZE £ 1 000 ¥k A
JEHE G K
1.6 & CISH EFEHALRRIESHT

BEHLEE R 5 J224 200 ¢ 0 fHENE, KLEE 1.2
I A S LIV T G L DL
PO I B R AT JIE 2L 10 il 24 219 ¢DNA
qRT-PCR( 5| ¥ % 1 # CISH-F/R) ¥ CISH
SERTEBEA R AR P ERIE . 20 wL RT-qPCR
A Z2 A0 45 : cDNA #Hg 1 wL, SYBR Green I 10
L, 10 pmol/L IE s m 5| ¥4 1 |.LL,7J( 7 pL,
LA B-actin fE NS, fi ] SYBR Green JL i
1 CFX96 %2 5% 5 1 PCR 1Y ( Bio-Rad, USA ) yE4T
RN, PCR W AR :95 CHIAEE 3 min, 95
C 72 PE10 5,58 °C 205,72 °C 30 5,75 CEMR 5 s,
85 CREMR S 5,40 MNMEER, S 45 L fS HEAT V1
Mk b I X 8] 2 65 ~95 °C, 45 0.5 CHtk
55, BMHEARELE 3 K, RIE C, (Threshold

cycles) fH (15 < C, <35) , FIFHAZ 215 R —
FEA CISH BEP W AR XS 3K (6. i ] GraphPad
Prism 5 {EA& .
1.7 WERSEBEMEREEENRKR CISH RikK
FEE

W& 7K S B NI F (Aeromonas hydrophila) H A5
B RAT o IR A 1Y T PR SO0 5 4= BRAR B I
1: 50357 60 mL TSB(2% NaCl) #5373,
28 CHk (200 r/min ) 15 75 A ECE K, Wk
PR A, T PBS PRI C T A B S o F fidt R fif
3R S A RN B A, S e 2 B P T S A R
BIAFIEN 1.5 x10° cfu/100 g, % B8 4H 1 54 4
[FARFRY PBS, TS5/ 0.3.6.24 .36 F148 h
IX 6 AN ] R 7 T3] DA S 56 2 OGS R 4 R 6 4 i
W, FELH ARSI ] RIS . IR RNA 420
cDNA Gk 1.2 45, LA B-actin {2 NS5k
K, {8 F§ SYBR Green Zt i £ CFX96 7% Y6 & &=
PCR ¥ (Bio-Rad ,USA) #4715 5t /04, JriklA] 1.3
o

2 4k

2.1 &2 CISH &E cDNA €K BB 5454
i CISH JLH ¢DNA 4K 1 685 bp, 135 5
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32 %

i FE 2R B8 [X 48, ( Untranslated region, UTR)361 bp,
ORF i ity [X 45 666 bp 1 3 "%y [: s X 5 658 bp.,
3 oA — A AATAA” Ji A5 5 FIARSF Y Poly
(A)JFF)(E 1), ORF Fafith [X el hihh 221 A~ 2 Jk
MR, Pi B4 U T 20 B 2 110 23 1 Dy 24. 91
ku, BRI AFHL SN 869, Signal P B TR ik 22 Ak
FRIP ) TCA5 5 IR DX B, #E M H o AR 7r i B A

SMART T HEA{F & A 454 1 27, CISH & H
HA ALY SOCS KRS FAAE (1B 2) , 046 N
X(a.a. 1 ~57), %9 SH2 gL (a. a. 58 ~
147 ) #1 C ¥ SOCS box 5443k (a. a. 183 ~217),
{8 Ffl SWISS-MODEL #4 ¢ T £ CISH £ 3D 2544
W 3 Frs .

A

CGCGGGGGGATTCTCAGAAAACCAATTCTGGGAAGTCAGACGAAGTGAACAAGCCTAACCCTGCAGTGTTCCGCTTCTTGTTCAGTTTTAGGACACGAGCTGAACRGAAACRCCGCTCKT
TTTYGAGAACCATGTCCGTGTTATATATTCGCGTAGTTTGTTAAACAAACACGCAGACAGGTCGCGCACTTATATGACAGTGCAACCTTATGTTCGACAACCTTCCRATGCTTGAAAATA

TCTCGGAACTGTTTGCCATCGCTCAAGGAAGACCAGATTATTTTTGGAAGTCCGAGTAAAAGCCTCAGCAACAAAGAAACTTTAAGGAATCCGGCAGATATCAAACCAGACATCTTCACA

ATGATTCTGTGCGTCCAAGGGCCAGCTCATTTGCAAGATACCGCCAATCCAATGGTCAGGTTTCCGGTGGTGACTTTCTCCTCTCCTCGCTGCATCCATGCAACCGTTACCTTATGGGAC
MILCVQGPAHLQDTANPMVRFPVVTFSSPRCIHATVTLWD

CCTAGCAAGGATTTCAGATCTATCTCCAATAATTTTTCCTATCTGGATGCCTCAGGTTGGTACTGGGGTGCCATCTCTGCCAGTGAGGCCCACTCTGTCCTACAGGGGGCATCAGAGGGT

PSKDFRSTISNNFS SYLTDA
SH2 domain (S58- K147)
ACCTTCCTGATACGGGACAGCAGCCACCCTCTCTATATGTTGACACTGTCTGTTAAAACGGGTCGTGGGCCCACGAACGTCCGCATTGAGTACAGTCTCGGACGTTTCCGTCTGGACTCC

S0CS box domain (P183- Y217)

ACAGAAAGCCTGCCTCTACCGAGACCATTGCTTCAGTATCTTCAGGATTACCCTTTCCAGCTCTGACATTGCCATGGAAACGCACACCACGGCCAATCATGAGCTGGATGCTGATGTTTT

GAAAGCGGCAAATTAATGCACAGCCCCAATCAGAAGTTTGGGTCAAAAAGCAGTGTTAATCACTTGAAGAGTGACTGTTATTTCTGGAGCAAGTTTTTGATGGTCAACAAGTCTATCTTG
GTAGATAGATAATTTTTTTTTTTTTTTTATACCCAAGTGGGACTGAGTTAAGCCTTGTCCAGAAATGGACTTCTTAAGAAGAAGTATGACGTGACTCAACTTCTGAGTCATACTGTTAAA
AGAGCGAGAGGTTAAACCACAGGCGTAGGTTTTAAGATGAATTTAATGTTCATGAAACTTTTGTATGGGTCACGTGACCCTTTTAGGAACGATTCAAAATGAGAAACTGAGCTCACGAGA
GGCACATACGTAGCTTGGTCTTCAGCACTCTATAAAGGCGAGCTTAGTCACTGCGCTGCCTTGACTGGAATTGTTTCTTTCCTTGAAAGTGAAATGCAGTGATTTTTTTTTTGGACTATT
TTAATCAAGATTTACATATTTCTTTTCTATGCCTACAATGTGGAATTTGTATGTATTTATGGATGAGAAATCCTTCATTTTGTAATAAAAGTGACAATCACAAAAAAAAAAAAAAAAAAA
AAAA

Poly (A) MR fE"S (AATAA) 5 poly (A) 73T FRILk KA T ARt . CISH MESHIBUTIBIE#RmR . © = "R & LIS T

The polyadenylation signal sequences ( AATAA) and poly (A) were underlined and shown in bold, respectively. The CISH domains were

indicated by shadowing in gray. The stop codon was indicated by using the asterisk ( # ).

1 &8 CISH BERAZEREESHIERFT

Fig.1 Nucleotide and deduced amino acid sequences of Cyprinus carpio CISH

2.2 ETFCISH 2EBFIZELNTENS
FREHAH

PEPEELHG AN [F] E 2 PR 2 A LS sh W 1Y
CISH p4 (£ 2) , 7648 F§ DNAman FI ClustalX i
TR 7 5 HeoA i JE ity b, 4 g R g AR

http://www. shhydxxb.com

LEILFH ] CISH 2 LR 7 51 A £ ) — B0k
e (87.4% ) s Ho B f, [R]—4: ok 72.5%
55 R R T 50— B AR AR (33,
62% ~44.19% ), a2 CISH ) SH2 F1 SOCS box
SEF IR s ARSI, DU LR SOCS box (&
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4) o (EFTHEE R G HEALR b AR P A CISH
FRRE R S I TCAT S | B R LI A5 0y
BRI AE a2 v i CISH 5 w5 4 (1 142 R A —
i , 20 5[] J SR £ 20 ) B 1D £ 2R Oy BE R
—3Z(E5) .

#2 &8 CISH ME ¥ p S EBRF 5 —H %

Tab.2 Percentage identities of amino acid sequence
of Cyprinus carpio CISH with of other species

GenBank RAERIT

2|

X0q ' SO0S

3% SH2 F1 SOCS box %541
SH2 and SOCS box domains were shown.

2 CISH ZF 8 45 15 i &

200

YIFI & Bge e Fig.2 Structure chart of the predicted domains
Species Accession Amino acid of common carp CISH protein
No. identity/ %
it Ctenopharyngodon idella ADC54227. 1 87.40
BE Ly A Danio rerio NP_001070085. 1 72.50 SOCS box domain
K PG VESE: Salmo salar NP_001134685. 1 60. 62
W68 Oncorhynchus mykiss NP_001165324. 1 60. 18
FH i Oryzias latipes ABQ53607. 1 53.98
LTEEZR )yl Takifugu rubripes  NP_001116331. 1 53.78
L] fili Tetraodon nigroviridis ABM68026. 1 51.24
W% Sus scrofa A1749780. 1 46.06
AR JTNIE Xenopus tropicalis AAT71013.1 46.06 SH2 domain
4= Bos Taurus NP_001040051. 1 44,49
BiME Macaca mulatia NP_001245004. 1 44.19
¥ Rattus norvegicus AAI61930. 1 43.97 3 £# CISH (8 3D £ E
A Homo sapiens NP_037456.5 43.80 Fig.3 The predicted 3D structure of
/NG B Mus musculus NP_001304283.1 33.62

Cyprinus capio CISH
Ctenopharyngodon idella CISH
Danio rerio CISH
Oncorhynchus mykiss CISH
Salmo salar CISH

Oryzias latipes CISH
Takifugu rubripes CISH
consensus

Cyprinus capio CISH
Ctenopharyngodon idella CISH
Danio rerio CISH
Oncorhynchus mykiss CISH
Salmo salar CISH

Oryzias latipes CISH
Takifugu rubripes CISH
consensus

Cyprinus capio CISH
Ctenopharyngodon idella CISH
Danio rerio CISH
Oncorhynchus mykiss CISH
Salmo salar CISH

Oryzias latipes CISH
Takifugu rubripes CISH
consensus

Cyprinus capio CISH
Ctenopharyngodon idella CISH
Danio rerio CISH
Oncorhynchus mykiss CISH
Salmo salar CISH

Oryzias latipes CISH
Takifugu rubripes CISH
consensus

Cyprinus carpio CISH

E4 &8 CISH i SH2( k) .SOCS box( k&) 5 fn K & 3K CISH pRER 75 S E b3t
Fig.4 Multiple alignment of amino acid sequences of the SH2 domain and SOCS box
domain of Cyprinus carpio CISH with those of CISHs from other fishes

http://www. shhydxxb.com
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Takifugu rubripes NP_001116331. 1
Tetraodon nigroviridis ABM68026. 1
Gasterosteus aculeatus NP_001254606. 1
Poeciliopsis prolifica JA033919. 1

Oryzias latipes NP_001116394. 1
Osmerus mordax ACO08886. 1
Oncorhynchus mykiss NP_00165324. 1
4100[_5&&11;0 salar NP_001134685. 1
Danio rerio NP_001070085. 1

Cyprinus carpio A
El: Ctenopharyngodon idella ADC5427. 1

Fundulus heteroclitus JAR74969. 1
Callorhinchus milii NP_01278762. 1
Xenopus tropicalis AAIT1013.1
Ophiophagus hannah ETE70374. 1
Alligator misissipiensis KY02955. 1
Gallus gallus NP _98957. 1
g2 Sus scrofa ATZ49780.1
Bos taurus NP_00104051. 1
Macaca mulatta NP_01245004. 1
Homo sapiens AAH31590. 1
42 Callithrix jacchus JAB40206. 1
30 Rattus norvegicus AAT61930. 1
93 WMus musculus NP_034025. 1
Anoplophora glabripennis JAB65206. 1

95
93

54
99

99

Osteichthyes

97

100

99

98

100 Mammalia

—_
0.1

KM ClustalX 2.0 XA F CISH (R EEIR P SI AT Z LN . fH MEGA 4. 0 (i iy 48 H212: ( Neighbor-joining method,, NJ )
F CISH {43 F RGER , REM %4 SR EAR L5 1 000 1k H T ARG SR .

The amino acid sequences of CISHs from various species were aligned using the ClustalX 2.0 program. The phylogenetic tree was constructed
using N-J method by MEGA 4.0 program, and the bootstrap test for phylogeny was calculated with 1 000 replicates.

5 CISH S &8T5 Rt LRt

Fig.5 Phylogenetic tree of CISH proteins from various species

2.3 #8 CISH 7Z£ mRNA /K ERB AR IEESR
SERT 9 E it PCR RTINS R o, 78 T Al
[ 10 FhZHZ 4% 5 b, CISH 3£ mRNA g 3%
KB 6) I H 3k AV, O E B2 Bk Lk
BRI IR R A
2.4 FBEXSEMEEREEHGENR CISH &
mRNA ik R E B] i3 12
A it PCR A W mg 7K <BR ML | (A
hydrophila ) Jl3 J5 7 [] B5f ] 5 ) mRNA 3R 3K 7K
- R A5 SR R W, A E K MRS S 5 24
/N BRI CISH LR ) mRNA Rk & 3% b
T FEE G5 48 /NS BIE R K- (B 7).

http://www. shhydxxb.com
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ML SOCS FKG M 51 L5 M) BEC A IR
AMIBEFE, o> 2 RWTEAT 25 T 4550 RAE
MG BE S P B, 5 2 80 B B S ek
T R 4 A A R A 5K (ELEE A X T AR 2
SOCS ZEML A , it .28 CISH /Y h B Z £t
Do ABESEA R ve B 4R A i RE R B CISH 2
cDNA 2%, IR P51 2 5 HEXT 4R 2o, 42
FEELE N T B MR 826 CISH 1) 23 1. 7 51 A
IR =T 50% , H SH2 F1 SOCS box 25 #4315 /5
JEPRSF,SOCS box IIREIRAYFFFIFH LR L 80% .
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FEABIEGE F E 19 R G i AL % v, CISH 43 51 ¢
2 PGS RIS IR N 3 R 3 6 CISH FHE
(C. idella) FELHH(D. rerio) WRFEKERRE
‘EAT R E SR P b SR 2k 5 R AR A HoAh fa 2k
CISH JIHhFMEN Pt 5 Py 3 2% ¢ R 3 3 AH —
o WA YE B 2R R G S 4R R
a2 CISH 2 [ 7e Ak - B R Sr bk, t 4 %
SE TR CISH 35,

&
= 30
o
4y
o
B 5
S 20
%5
X3
w e
K E
®& 10
E=
ag
-
Co 0
> (=] =l = B = — + Q (=] [
o (9} [ — Q o — E =] o —
+ Q ] o] 5 > ot - o [3)
= a3 B & = 3 ° £ & “ 3
g wn B B =
3 s
Q
=]

AFRIHEL Tissue
RS B 9¢ 5 %€ - PCR A I 6 10 S 41 U8 B b CISH &
mRNA JKEIRIBAF B LA B-actin 1E ] NS B, AR 4E C,
(Threshold cycles) (15 <C, < 35) , A 2 4415 14
—HEAS CISH BEDH (AR X 3R K (8, 45 A LA CISH (AT 3R
IS{E S MUBE R LA, IFCE MU R CISH iRI57KF- 1. 0,
iR 3 AFATRE A IS ME = bRifE2E
The mRNA expression of Cyprinus carpio CISH in 10 selected
tissues and organs was detected by quantitative real-time PCR;
Relative gene expression was calculated using the 2 ~24¢ method
with initial normalization of CISH against B-actin within each
sample, then comparison of tissue expression levels with CISH
expression in spleen ( arbitrarily set at 1. 0). Data represent
Mean + SD values from three independent replications. Error bars
represent SD.
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Fig.6 Tissue transcriptional profiles
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Molecular identification of cytokine inducible SH-2 containing protein
(CISH) gene from common carp Cyprinus carpio and its expression pattern

YANG Hui'?, ZHOU Jie'”*, GAO Qian’”’, LIU Mingli’, ZHAI Wanying’, CHEN Liangbiao’’, XIE
Haixia'

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences,
Wuhan 430072, Hubei, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. College of Fisheries
and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Janus kinase-signal transducers and activators of transcription ( JAK-STAT) signaling pathway is
one of the most important ubiquitous cell signaling pathways in animals. In vertebrates, it is mainly involved
in regulating the expression and secretion of many cytokines. The members of the suppressor of cytokine
signaling ( SOCS) family are the important JAK-STAT pathway inhibitory factors. Cytokine-induced SH-2
containing protein ( CISH) is one known family members of SOCS, with its main function involved in
regulating the signaling of interleukin-2. In this study, the full-length cDNA sequence of Cyprinus carpio CISH
with the length of 1 685 bp was cloned. The open reading frame ( ORF) was 666 bp in length and encoded
221 amino acids. The molecular weight of the deduced protein was 24. 91 ku. C. carpio CISH possesses
typical SOCS family structure, with three functional domains including N region, central SH2 domain and C
terminal SOCS box domain, the latter two being conservatively present in CISH proteins of other bony fish.
The phylogenetic analysis showed that the common carp CISH was the closest to CISHs of grass carp and
zebrafish, which also belong to Cyprinidae. The results showed that the mRNA expression level of C. carpio
CISH in blood was the highest, and the lowest expression level in liver. After being stimulated by Aeromonas
hydrophila, the expression of C. carpio CISH in blood was up-regulated significantly at 24 h, and returned to
the normal level at 48 h, suggesting that it may play an important role in the process of the resistance to
bacterial infection.

Key words: Cyprinus carpio; SOCS; CISH; full-length ¢cDNA ; tissue expression

http://www. shhydxxb.com



