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*
1 1 1 1 1 10 1,20
(1. 350002; 2.
266237)
(signal transducers and activators of transcription, STAT)
STAT STAT6
(LcSTATG) , 2211 , 1 736
, LcSTAT6 5 ,
DNA SH2 , LcSTAT6

STAT6 , (Collichthys lucidus) STAT6 ,

STAT6 PCR , LeSTAT6

(Vibrio alginolyticus) ,

LcSTAT6  mRNA , 3.82 6.54

LcSTAT6 , LcSTAT6

, , LcSTAT6 MHC [la  Arginase-1
LcSTAT6 ,
STAT
; STATG; ; ;
Q789; S965 doi: 10.11693/hyhz20211200326

(signal transducers and

activators of transcription, STAT)

>

(Sung et al, 2010) STAT

7 : STAT1 STAT2 STAT3 STAT4
STAT5A STATSB STAT®,
* , 32073007
, CARS-47

1825639283@qq.com
163. com

12021-12-15, :2022-01-26

, E-mail: chenxinhua@tio.org.cn; R s

(N-terminal interaction
(coiled-coil domain) DNA
(DNA binding domain) SH2 (Src
(phosphorylation site)

domain)

homology 2)

(transcriptional activation domain)
( ,2012) STAT6 T 2 (T helper 2
cell, Th2) ,

, 2021J06016

, 324-1122YB063 , , E-mail:

, E-mail: muyinnan@



1152 53
4 (Interleukin-4, 1L-4) IL-13 s , 40
Th2 IL-4 IL-10 IL-13 100 pL (1.0x10° CFU) ,
(Wills-Karp et al, 2008) s STAT6

(Arginase-1) 11

(MHC II) GATA3
Satoh et al, 2010)

>

(Kelly-Welch et al, 2005;

STAT6

, (Tetraodon nigroviridis) (Sung et al,

2010)

(Lateolabrax japonicus) (
(Siniperca chuatsi) (Guo et al, 2009)

B

E

( , 2016);
,poly I: C
STAT6
STAT6

STAT6 B

(Danio rerio) (Mitra et al, 2010)

, 2016)
STAT6

(Vibrio harveyi)

STAT6 mRNA
48 h, (MFF-1)

(Guo et al, 2009);

et al, 2012; Bhattarai et al, 2016)

(Larimichthys crocea)

( , 2018)

2003; Mu et al, 2014;

>

STAT6

(Vibrio alginolyticus)

LcSTAT6

1

1.1

(15.0+1.3) cm;
25°C ,

(LcSTATS),

STAT6 IL-4
, IL-4 STAT6
, IL-4
IgM (Zhu
(Chen et al,

,2019; Li et al, 2020)

PCR

>

, LcSTAT6

: (60.0+15.2) g] 74d,
7.6 mg/L

(phosphate buffered saline, PBS; pH=7.4),
6 12 24 48h
, 9

-80 °C

1.2 RNA cDNA
Eastep® Super Total RNA Extraction Kit
(Promega, ) RNA,
Eastep® RT Master Mix Kit (Promega, )
RNA cDNA,

1.3 LcSTATG
LeSTAT6
: XM_010748295.3),

¢ D,

(GenBank

cDNA , PCR
frame, ORF) ,
DNAMANS 5
Modular Architecture Research Tool (SMART)
STAT6 ; MEGA7.0
, (Neighbor-joining) s
STATG6 GenBank (
2)
14 LcSTATG6
BepiPred 1.0 Server (http:/www.

(open reading

Simple

cbs.dtu.dk/services/BepiPred/) LcSTATG
QQPFSPSESLPPEGC
( 691~704 ), Fmoc
) (Keyhole Limpet
Hemocyanin, KLH) , 1 mg/mL
x1 5IMFIER
Tab.1 Primer information
EIEZE S FE51(5'~3") &
LcSTAT6-ORF-F ATGACTATCAACAACCTCTA ORF 31
LcSTAT6-ORF-R TCATACTGTTACCTGCAGGG

LcSTAT6-RT-F - ATCGCCCAATCAGATGCCCAATG
LcSTAT6-RT-R GCCTCCAGCACTTTCAGAACCAG
Lcp-actin-RT-F GACCTGACAGACTACCTCATG PR
Lcp-actin-RT-R AGTTGAAGGTGGTCTCGTGGA
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®2 KEE STAT6 SHMBYH STAT6 REELFFI 8 —H I
Tab.2 The identity between LcSTAT6 and other known STATG6 proteins
1%
Larimichthys crocea LcSTATG6 — XP_010746597.3
Collichthys lucidus CISTAT6 89.76 TKS77553.1
Plectropomus leopardus PISTAT6 85.21 XP_042347505.1
Channa argus CaSTAT6 78.09 KAF3696836.1
Oreochromis aureus OaSTAT6 70.88 XP_031602712.1
Oncorhynchus mykiss OmSTAT6 64.83 XP_036802711.1
Ctenopharyngodon idella CrSTAT6 60.13 AXF53967.1
Danio rerio DrSTAT6 52.67 NP _001124062.1
Bos taurus BtSTAT6 33.90 NP_001192430.1
Mus musculus MmSTAT6 33.52 AAAT79006.1
Homo sapiens HsSTAT6 33.32 NP_001171549.1
Rattus rattus RrSTAT6 32.87 XP_032769949.1
Anas platyrhynchos ApSTAT6 32.71 XP 038027452.1
Gallus gallus GgSTAT6 28.32 XP_040549968.1
1:1 R 2 57°C 20s,72°C 20 s, 40
, 500 png/ 2 , o LcSTATG (Livak et al,
1:1 R 2001), SPSS 18.0
3, , 1.6 (Western Blot)
250 pg/ 7, , 1 mL
Protein A ( , ) 100 mg , ,
) 4 °C, 15000 g 10 min,
(Enzyme linked immunosorbent assay, ELISA) 12% SDS-PAGE ,
ELISA ( (PVDF) (Millipore, ) 5% (W/V)
20 pg/mL), 96 100 pL, 4 °C TBST 1 h,
s 2% > LcSTATG6 (1 71000) 1 h,
> > TBST , (HRP)
100 pL, 37 °C lh, PBST , IgG(H+L) (Abmart,  ; 1:5000)
(HRP) IgG (H+L) 1 h, ( , )
(1:3000) 1 h; ( B- (B-tubulin) ,
> ), ODusonm B-tubulin (Abmart, ;1
, 2 3 000)
( ) 1.7 (Indirect immunofluorescence
1.5 LcSTAT6 assay, IFA)
LcSTAT6 , 70 um
LcSTAT6-RT-F LcSTAT6-RT-R (1), (BD, ) R 1% PBS
p-actin , PCR , , 34%/51%
LcSTAT6 Percoll (Thermo, ) , 4 °C, 650 ¢
PCR 30 min S ) L-15
: 2xSYBR Green I ( , ) 10 pL, (HyClone, ) 3, 5mL L-15
(10 umol/L) 0.1 pL, cDNA 0.2 uL, , 2.0x10° 6 ,
9.6 uL :95°C 2 min, 95 °C 15s, (Mu et al, 2018)
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500 uL 4% )
( ) ), 30 min,
2 g B-tubulin LeSTATG 2.1 STAT6
’ Alexa Fluor 488 LcSTAT6 ORF 2211 s 1
IgG (H+L) (Abmart, )  Alexa Fluor 647 736 (amino acid, aa) ¢ D,
IgG (H+L) (1:200), ( 83.5 kDa, 7.33
DMIS, ) : LcSTAT6 STAT6 R
1 ATGACTATCAACAACCTCTATCCCCCCAATGCCTTCCCCATCGAAGTCAGACATTTTTTGGCTGATTGGATCGAGAGCCAAAGATGGGAT
1 M T I N N L Y P P N A F P I E V R H F L A D W I E S Q R W D
91 GACTTTGAGATGGAAAACATGGAGCAGAAGGGCCAGTCACAGGCTCTGTTGGATCAAACCATCAGCATGCTGCAAACAATTGCTCAGCAG
31 D F EMENME Q K G Q S Q A L L D Q T I S ML Q T I A Q Q
181 AACGCCAACGTGGTGGACAGGATGAAGCTGATGCAGATCAGCAGGAACATGACCATGTTCCAGCGCAACCCTCTCCAGTTTGGAGTGATG
61 N A NV V D RM KL M QI S R NMTMU FQIRNUPILQTF G V M
271 GTCAGGGATATCCTCAGGAAGGAAAGGACTCTGCTTAGATCGCCCAATCAGATGCCCAATGCTCCACGCTATCCTGACTATCCGAGTAGC
91 V R D I L R K E R T L L R S P N QM P N A P R Y P D Y P S S
361 GAGTCTTCCTTCCCCAACATGCAGGATGTAGATCACCTGGTTCTGAAAGTGCTGGAGGCCCAAGAAAACCGACAAAAGAGGCACCAGCTG
121 E S S F P NM Q DV D H L V L K V L E A Q E N R Q K R H Q L
451 CAAGAAGAACTCAATTGGGAGAGGGATAAGTACGAGGGTTTACAAGGGCCCGTCCAACAGAACGGACTAAATCCCACAAACACAGAAATC
151 Q E E L N W E R D K Y E 6 L Q G P V Q @ N G L N P T N T E I
541 CAGAAACTCCAGACCAAAATCCAGCAGCTGGAGTACAGTGTAAAAGCAATGTCCACGAAGTGTTCCCAGCTGCTGCAGGACTGTGTGGAC
181 Q K L Q T K I 9 Q L E Y 8 V K A M S T K C 8 Q L L Q D C V D
631 TGTCTGGAGCAGTGTCAGACCCGACTTATCAGCAGGCTGAAGGCGTGGAGGTGGGAGCAGCACAAGGCCACCATCGGACATCTCTTTGAT
211 C L E Q ¢C Q@ T R L I 8 R L K A WUR W E Q H KA T I G H L F D
721 GACAACCTAAACCCCCTGCAGACCTGGTGTGAGCAGCTACTTGGTGTAAACGGAAAGCTTAGACAGGAACTGATGCTGACGGGAGAACTA
241 D N L N P L Q T W C E Q L L 6 V N G K L R Q E L M L T G E L
811 ATTCCAGATCTCCAGGAAAGGCTTGGGAAACTCCTGCAGGTCCTGATCCAAAGCTCTCTTATAGTGGACAAACAGCCCCCACAGGTCATT
271 I P DL Q E R LG K L L Q@ VL I 9 8 8 L 1|vpop K o p P o v 1|
901 AAGACCCAGTCAAAGTTCTCCACTACTGTGCGATATCTGCTGGGGGAGAAAGTAGCTCCCGGGAAGCCTGTTGTGCTGAAGGCGCAAATC
301 [k T 9 S K F S T T V R Y L L G E K V A P G K P V V L K a o I |
991 ATTAATGAACTGCAGGCCAGGAGCCTTGGCAGTGTACCAGGTGATAATGTTGGAGAACTGATCAACAACACCGCCATCCTAGAGCACAAC
331 |[T N E L 9 A R S L G S V P G DNV G E L I NN T A I L E H N |
1081 ACATCCAGCAAGAGCACATGTGCTACCTTCAGGAATATGTCCATCAAGAAGATCAAGAGAGCAGACAGAAAGGGATCAGAGTCTGTGACA
31 |T S 8 K 8 T C A T F R N M S I K K I K R A D R K G S E s V T |
1171 GAGGAGAAATTTGCTCTTCTGTTTTCGACAGAGATCACCATCACAGGCTGTGACAAACCCTACAGGATACAGATGATCTCACTGCCAGTG
391 |[E E K F A L L F S T E I T I T G C D K P Y R I Q M I S L P V
1261 GTTGTCATTGTCCACGGTAGTCAAGACAACAACGCTCTGGCGACCATCATATGGGATTGTGCCTTTTCCGAACCAGACAGAGTGCCATTC
421 |[v.v I Vv H G S OQ D N N A L A T I I W D C A F S E P D R V P F |
1351 GTGGTGCCTGAGCGTGTGCCGTGGAGGATGATGTACAGCACTCTCAACAGTAAATTCACCTCTGAGGTCCAGACACAACACAATCTGGAC
451 |[v. v P E R V P W R M M Y S T L N S K F T S E V Q T Q H N L D |
1441 CACTACAACCAGCATTTCTTGGCCCAGAAGATATTCGACAAGCCTGACTTTGCAGATGACTTTAGCAACATGATGGTCTCCTGGGCCCAG
481 |[H Y N 9 H F L A Q K I F D K P D F A D D F S N M M V S W a Q |
1531 TTTAATAAGGAAGTGCTCCCAGGGCGACCGTTCACTTTCTGGCAGTGGTTTGAGGGGGTGATGGAGCTGACCAAAAAGCACTTGAAGACC
511 |[F N K E V L P G R P F T F W Q W F E G V M E L T K|K H L K T
1621 TACTGGAGTGAAGGGCTCATATTTGGTTTCATTGGGAAGCAGCATCTACACCTGATCCTCAAAGAGAGGTCCAATGGGACGTTCTTGCTT
541 'y w s B g L I _F G F I G XK Q H L H L I L K E R S N G T F L_L_
1711 CGCTTTAGTGACTCTGAAATCGGAGGCATTACCATTGCATATGTGTCTGCTTCTGAAAATGGGGGACAAAAAATCCAGAACATCCAGCCC
57 R F_S D _S_ E I _G6 G I T I_A Y V S A S E_ N G G Q K I Q N I O P _
1801 TTCACCAAGAGAGACCTTGAGATACGAAGCCTTGGTGACCGCATTCGGGACATTGGTCACATTACACACCTGTACCCTGACTTTCCTAAG
601 F T X R D L _E_ I R_ S L G D R I R D I G H I T H L Y P D F P _K__
1891 CATGAAGTTTTCAAAAAATTCTACACAGAGCCTCAACCCTCGTCTGTTGGGGGTTATATCCCTGTGTCTCTCCATACTAAAGTCGGCATG
631 H E V F K K F Y T E P O P S S V G G ¥ I P V S L H T K V G M
1981 GAAGCTGGCTCAGCCGCACAACCACCACCCATTATGGCACCTCTCGCTGAAAGCCCTCACAATCCCAGTGGCTTAGCTGTGCATACTTTC
661 E A G S A A P P P I M A P L A E S P H N P S G L A V H T F
2071 CAGCAACCATTTAGTCCATCAGAGTCCCTCCCTCCAGAAGGAATGGATACTGCAACAAATGCTCCTGTGGACTTCAGTCAAAACCCTTCT
691 Q 9 P F S P S E S L P P E G M D T A T N A P V D F S Q N P s
2161 GTCTTCGCTGGACACCTCCCTGCAGGTAACAGTAGATTACAAGGACGATGA
721 V F A G H L P A G N S R L Q G R *
— —— — —

1 STAT6

Fig.1 The nucleotide and amino acid sequences of LcSTAT6
) , DNA , SH2 ,
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5 : (1~106 aa) ( 3)
(126~288 aa) DNA 2.2 LcSTAT6
(290~535 aa) SH2 (544~631 aa) PCR
(632~736 aa) ( 2) , LeSTAT6
(Collichthys lucidus) STAT6 LcSTATO6
s 89.76%, (Plectropomus LcSTAT6 mRNA
leopardus) (Channa argus) , ,
(Oreochromis aureus) (Oncorhynchus mykiss), , ( 4a)
85.21% 78.09% 70.88% 64.83% LcSTATG6 ,
( 2 , LcSTAT6 LcSTATG , 2.7 mg,
STAT6 , STAT6 1.6 mg/mL, 1x107 ( 4b)
; LcSTAT6 STAT6 R : LcSTATG6
ARSI
KEEEB STATE  cceevevacannnnn MTINNBEE TF Fl CCEFMENMECKGCSCAIT CCTT SMECT TACCNANVVCRVKEVG R 96
B STAT6 VMAIWACMTECICYT FTCTINFIRME . CTJET T FSECVONVECE FOARMEE CCMYHT MCFVACCNPNVVFRVKICH R 111
MO STAT6 MACWACMTCHICFLTTEVINFIME . VTJET T CSECVENRECE SCACTMSECMVMT HCVAKCNPNVVFK VG R 111
STAT6 - - - -MSTWGT VSKMFEERVCRIMGY CH S@ FEFT VGSEAFCONT ASAML SETVCHECASYGECG . . EGSTTHCH: 0 104
IN§&  STAT6 --..MSLWGLISKVSEEKLCHRMV ZCR 358 HIEFL VGSCAFCYNVA SATVCRMCATAGECG . . KGNS TMEH 0 104
K&EE STAT6 201
56  STAT6 ~CNITCPHHCDCVTRONRTKCT EYNYATCARKR 220
M2& STAT6 _TSEMCTG. . . .. AKCKRIOCTEYNATTCACER 207
A STAT6 179
IN&  STAT6 179
K& STAT6 CCCVDQMEICCETRI TSRIK HKAT GELIE B 5 307
=122 STAT6 OF AMCAIMICCCSCT TIRTKS HRATTEV TMI VKRCHGGGECEC SUACTHC NS C q841s 332
MS& STAT6 CCAVGARICCESST VI RIFS HRST TMIMKVCHGCAERT R INE C 8gs 319
A STAT6 CFTTCFIMIARKAT VI KRIC \ [VGAAGG . FLEEKTRASHTG 3 { 290
/\&  STAT6 CGTVCOMATTGELVIIRIC ATGAASG . ELEEKTRA K 290
A& STAT6 TTGEvMMErkvA. EQNEVVIKACTINGTONiG. . . . . IHNT SSKST ITGCCKEYR 412
58 STAT6 HNT SSKST TTGCFSEYG 439
PS& STAT6 3C..CS HNTTSRNT TTCGFREYS 427
STAT6 SVECCEGAGRES STEGNCC LCEGKIETO 402
/\&  STAT6 ST SCGEGIGVES aNSTPSNCC LGENKIIIQ 402
K& STAT6 CHYNCHREIAGMBIT . KECFADDESNMRITAS 523
=1c STAT6 CRYNT FTE”T\T [ .CECTSEDESNY FiSlI~e 550
FO& STAT6 JAUCOINNIT . CECHEG TRCEN 538
A STAT6 514
J\E  STAT6 514
SH2451355,
X&E& STAT6 K 635
2@ STAT6 K 662
Mo& STAT6 K 650
A STAT6 R 626
J\E&  STAT6 STRSRESSMEN 7 CT K1 R 626
_ _ PRSI0
A& STAT6 KFYTFECPSSVG.@NTEVST HTKRQVFAGSAACPPETMAFT ARSPHN. PSG. -+« v . . - LAVHTECCP. . ... ... FSESESI FPFGMCTATNAPVCFSCNESVFAGHT, 726
S  STAT6 KFETVESPENEL.@MTEFKITTVNEGEHSSTESTFFCTLT BFLFYDCFTG. .. . . . FGANMNCNRESEHE. . . . . .NSCTETY,,MPCHVSVCGETFCSSVPFAESCRETEM 760
FIDE& STAT6 KYETVESAPNAL.@MT EFKITTVNFGENSTSTNNTTSENTSVNETSESTSC. . . . ARGCNMNCETYNCH. - . . .. . .. CTESYSMECCTMPECEMYPTOVCVNEFCEESEM 748
A STAT6 SHYKPFCMGKDGREMVEATIKMT)FRCCET FTERT CMPTVVESYLT GVAPLSSMSVCT GEDMVECVY FEHSHSTPEYCGT SEFESYNVT SAFCFEHT CMEESTGCVSTEFEO 738
JVE  STAT6 SHYKPEQMGKLGREMVSTTIRMINERCCPLETEEECMEANVEEYCIGVAELA. .SMCISSIMG. . . YEEQ. . STHSEC. . SLEESMSVI PSFCEEHLQMPENVSCITMEELQ 729
K&ESB STAT6 B 1 T (0 736
&% STAT6 RS T . 770
M5 STAT6 B I R R R R R R R R R RN, 758
A STAT6 GIMECCECFHAVSSELFT T CSLVIMVELSCT SCEVTAFECGTWIGEL TFFFT T PPTECET TKT 1T FGCGFSGRGST GACET TCPSHYGCSGTSMSHVET RANES 846
JN\&  STAT6 EHEQGLMCCCSCEHAVSSEEEMLWSLVIMVELSCLTCEVGGEECGTWYSELYYPELLPPTECCLTKLLLENCGE . GGGSLGSCPLLKESEYGESGISLSHLLLRINES 836
2 STAT6

Fig.2 Sequence alignment of LcSTAT6 and homologues of other vertebrates

DNA SH2



1156

100 @ <=E% STAT6E
lﬁi@:%@ STAT6

38
1000 sysveemmes STAT6
1000 L coope STATS
2 RIS S STATE
100 ————— U188 STAT6
—
0.2 100 & STAT6
Ko STATE
go—3K18 STAT6
100 (ISR STATE
L33 STAT6
100
og9—/\&8 STAT6
100 K& STAT6
A STAT6
98 L 4 STATe
A STAT1
3 STAT6
Fig.3 Neighbor-joining phylogenetic tree constructed based on amino acid sequences of STAT6
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> , 1.39 1.63 ( 6a)
( 4c,4d) MHC [, Arginase-1
2.3 LcSTAT6 R 12 h R
LcSTAT6 , 24 h 48 h , 6.07 2.38
: ( 6b)
LcSTATG6 3
, LcSTATG6
6 h R 24 h R JAK-STAT
3.82 6.54 48 h R
1.49 2.01 (  5Sa) ( ,2014) STAT
b 48 h’ b s
LcSTAT6 R
, 1.43 ( 5b, 5c¢), (Rawlings et al, 2004) , 7
R STAT R STAT6
LcSTATG >
( 5d) ( ,2012) 5
2.4 LcSTAT6 STAT6 R (Guo et
6 , , al, 2009; Sung et al, 2010; , 2014; s
STAT6 MHC [[a 12h 2016), STAT6
,24h R 24h 48h
a b
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Ho 6r
55 4 o
& p-LcSTAT6 | Phos-tag
= “ . LcSTAT6 SDS-PAGE
[} 2t . R
| * *
o B BN Byl B
0 1 1 1 1
6 12 24 48
fSiErh
c d
201 B-Tubulin LcSTAT6 DAPI Merge
1 o XRA
B - A =
g sz I
<
® 1.0r
2
E 05F
a A
o LI 7]
24 48
fyE/m
5 LcSTATG6
Fig.5 Expression analysis of LcSTAT6 in large yellow croaker after V. alginolyticus infection
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Fig.6 Expression changes of the downstream genes of LcSTATG6 after V. alginolyticus infection
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LcSTAT6 >
ORF R 2211 R 1 ( , 2016) STAT6
736 > >
LcSTAT6 STAT6 R 5 R
> DNA R
SH2 ( , 2020), STAT6
DNA DNA R LcSTAT6 s
LcSTATG6
( , 2014); DNA
DNA s s LcSTAT6
( , 2012); SH2 STAT R LcSTAT6
R , LcSTAT6
( , 2000); s STAT6
( ,2009) , LcSTAT6 , STAT6
STAT6 | . ( , 2016); R
STAT6 s STAT6 STAT6 poly I:C (Guo et
STAT6 s STAT6 al, 2009); STAT6
STAT6 R R R
, STAT6 (MHC I[la.  Arginase-1)
, LeSTAToO s LcSTAT6
R DNA R
STAT6 LcSTAT6 , 4
s R STAT6
R LcSTAT6 (Sung et al, 2010) , PCR
(Pelteobagrus fulvidraco) STAT6 mRNA STAT6

) (Guo et al,

2009; Wu et al, 2016) STAT6 mRNA
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LARGE YELLOW CROAKER (LARIMICHTHYS CROCEA) AFTER VIBRIO
ALGINOLYTICUS INFECTION

YUAN Xiao-Qin', CHEN You', RONG Yi', MENG Yu-Fan', REN Chao-Qun',
MU Yin-Nan', CHEN Xin-Hua'?

(1. Key Laboratory of Marine Biotechnology of Fujian Province, College of Marine Sciences, College of Life Sciences, Fujian
Agriculture and Forestry University, Fuzhou 350002, China; 2. Laboratory for Marine Biology and Biotechnology, Pilot National
Laboratory for Marine Science and Technology (Qingdao), Qingdao 266237, China)

Abstract Signal transducers and activators of transcription (STAT) is a type of protein with both signal transduction
and transcription activation function, and plays an important role in cell proliferation, differentiation, migration and
apoptosis. In recent years, STAT6 has been identified in several fish species. However, very few information is available
about its expression pattern during pathogen infection. We cloned the full length of open reading frame (ORF) of STAT6
gene (LcSTATG) in large yellow croaker (Larimichthys crocea), which contained 2 211 nucleotides encoding a peptide of
736 amino acids. The deduced LcSTAT6 protein contained five typical functional domains: N-terminal interaction domain,
coiled-coil domain, DNA binding domain, SH2 domain, and transcriptional activation domain. Phylogenetic analysis
showed that LcSTAT6 formed a separate clade with sequences from other fish species and was far from the clades of avian,
amphibian, and mammalian STAT6 proteins. The LcSTAT6 was most closely related to Collichthys lucidus STAT6.
LcSTAT6 mRNA was constitutively expressed in all examined tissues of large yellow croaker, especially higher in blood,
gill, and spleen. The Western blot showed that LcSTAT6 was highly expressed in gills and spleen. After being infected with
Vibrio alginolyticus, the mRNA expression level of LcSTAT6 was elevated in head kidney and spleen, and its
phosphorylated protein level in head kidney of large yellow croaker were significantly up-regulated. Indirect
immunofluorescence assay showed that LcSTAT6 was activated and transferred into the nucleus of leukocytes from head
kidney after V. alginolyticus infection. Moreover, the transcriptional levels of the downstream genes (MHCIla and
Arginase-1) of LcSTAT6 were also up-regulated in head kidney and spleen tissues after V. alginolyticus infection. These
results indicate that LcSTAT6 may play important roles in the immune response to pathogen infection of large yellow
croaker, and provide valuable information for understanding the regulation mechanism of STAT6 in fish immune defense.
Key words large yellow croaker (Larimichthys crocea); STAT6; polyclonal antibody; expression pattern;
immune response



