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WE: VR ITRERME Y Foxpl § R mummE RN EEFRAKFHAEXE, KFRET K
DETLET REFZ A& Foxpl oy JF ik Bl 3 4E /7 7|, Jf i T Real-time PCR 3f 2 mRNA % it &
F#ATRMN, EREFTRFFPECEA2 HARERREGW Foxpl 2 F, 00 & & A
OnFoxpla 5§ OnFoxplb; OnFoxpla % 1710 bp, @1 15 44 % F % # 569 A~ & £ 8 , OnFoxplb
#2040 bp, & 16 4T F 4 679 /-4 2 B ; OnFoxpla/b 3 & & Foxp I ik iy 45 1E £ 24
My, B S48 2w B RR LA R A5 A e UK B e £ 45 5§ OnFoxpla 48t , OnFoxplb 5 & % 4
24 4 Foxpl ELA E Iy % % Kk X, Real-time PCR &l £ R B 7~ , OnFoxpla £ E + A5
KKK, OnFoxplb EXNJEF Am KPRk, FHAER KM AR W BIE B K. FFH
o EKFRE; MRE AL 7 KR B PHA PMA LPS H % B ¥ ¥ 4 & 4 J& fn 3 /M4 48
1 (PBMC) , % £ § 7,50 we/mL PHA 4 50 ng/mL PMA 4 5| % 6 .12.24 h ¥ B % 3¢ %
OnFoxplb # %3 (P <0.05),20 pg/mL LPS #|# J& ,OnFoxplb th & ¥ 34 K15 5 7 5 i
#% (P<0.05); il OnFoxpla t % i Ik 50 pg/mL PHA #|# 24 h GAH it 5, HAHLE
FRM(P>0.05); MEHRATEG6 ARELR P P & 48 h,OnFoxpla/b &£ i\ B JIE+ 0 %
#rRFEE (P<0.05) MEHEFLEFLRN (P>0.05), K LR, KEREDIYEF &
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idella) "h 7y B HE5E T 2 T BLAT AN () Zhi A1 D] 152 HE 1Y
Foxpl 3, 43 5l fir 4y Foxpla/b 7" g %
B4k 1 ( Oreochromis niloticus ) 3 J& 5 £ H
( Perciformes) [l 1 B} ( Cichlidae ) , & V2%, A& K
PR, R FREE PR i A2 68 7 5, R BK A R AR ZH A
TS HEE O R TR A8 5 M 3 R0l 7 T A
HET B K IR £ A 2 — o SR, H R X2
A f8 G 2 J7 1 AH SE DT TR L BE =, B Foxp3 4b,
¥ 2 W, Foxp W 8 15 A b3 p AR G 'L e AR
SEAHE S ) 0 128, Foxpl 2125 T HLIAR
AL, MM R FN W T RES S
HRB I, BTt — B se . 5o
B VEE R P B AR Foxpl 1) cDNA B3I, I 1E
I 2R A ARl b, R 5 A 92 A i T
b B ATLAA B Y85 3R A 1 A Sk

1 MRSk

1.1 #FFnit 5

Je B H LT 2007 4 H A [H 57 HE il A= )
SEWEFERTIHE T VY R R (EE AL ) A SE 5 =
BEE#R, FIET 26 T fFHHAK

RNA 2 Bk 7] RNAiso Plus. %5 — 4% cDNA
4 pE iR ) & . Real-time PCR it %] & ( SYBR®
Premix Ex Taq'" II , Perfect Real Time) . Taq Ji§ .
DNase | ( RNase free ). pMD-19T # ik g H
TaKaRa /) &), Smart™ Race cDNA Amplification
kit {77 & F Clontech 2y ] ([ ) , & A1 i35
&4 A Qiagen A7) (), KA # DHS o A
F 5 ARAT , ABEFE T ] PCR 514 10 1 95 2 AE
Y AR w () 5 5, PHA (LPS [ PMA HES R
(17B-estradiol ,E, ) WJ H Sigma A ] (£ H ), it
IMLYE 1640 15 37 504 B Gibco 23w (K ) , itk
EL 20 3 B R A R TBD A ] (R E) .
1.2 A&

cDNA il JpHrARSEE E= b dm ey B4k
PRI S B , AR AT Foxpl 1) 4t X 7 41, 25
4 NCBI(http://www. ncbi. nlm. nih. gov/ ) /i J¢
S k4T Blast 20 br , Bt ok o1 9 (3R 1) R )5
PLJe® % A 0 Jf JIE cDNA S BT, i i Real-time
(RT-PCR) 3 1% Foxpla/b JTJi 4 % #E J¥ 5], PCR
PRI RIS T, MR S pMD-19T
i g KIm AT # DHS«, 21 7% PCR, Pk ik fH
PE v B % b T A8 R 3 R F 5 o0 T 3 i L E
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WaPE .

%% 43 #r F PredictProtein Program ( http://
www. expasy. org/tools) # 47 H [ 45 # T,
ClustalW K Genedoc #1728 58 751 2 )7 5] 1L
Xf, Al MegAlign #F 47 24 4k MR — B 70 #r, H
MEGA 5. 0 #1 Y Neighbour-Joining i#47 £ 4t 1k
R A

R AR AR MR R AR B e A, it
Foxpla/b JEH ¥ e 5| W 1 T 4H A R kA1
R (€ 1) o WOV i 28 ) L 2 S £8 AN [ 7Y 41
SURABRR T, BeJa T - 80 CTHEME . 444k
oM CEE O T DGUNE JHEIE B0 ER ORE L
LE LA, # B RNAiso PLUS #2{F 6 W] i 17
RNA $2 10, 7642 B bk 2H 21 5 RNA i # v H
DNase T 2b 3 D) ik 60 56 K 2H DNA (1975 44, I 1pg
RNA JfHIBE DR 52 51 0 4 58, 1 D BT 1 R, 2
W EANBEY B AT AT A5, JF DL AR Oy SR R 4H
DNA 4b3 it 5 19 2 I], 75 B RNA (24 500 ng)
i 3 4 L cDNA, 4K J5 il i RT-PCR &y il
Foxpla/b FE5 A ) FRIBIH M -

W A S ST R SR S A
A& (peripheral blood mononucleated cells, PBMCs)

FUES A R Ut F (29 300 TU/mL) (1) 33 55
N B B ARt (B 75% T RS 15k ) B Bk
AN I, T A A5 AR RO R B TR R
W RFR RN 3 mL, 3 45 120 BE G 1 S I T SR AR
FRA fh36K UL 200 73 5 W (%% 2 1..080) |, —F B
B 5 ; 2 000 r/min KB .0 20 ~ 30 min,
W SRR ) 8 55 0K B BRI A A U2 3R Y B O
BLOMAS L BRI PBS YR, AR 2
1 mL 1640 15 5% 5 (5 10% B9 )i 248 17 ) 3= &L
VE, WRFTIRA) i , B/ 1 20 B 1125, o] 8 4 it vk
Z 1 x10° cells/mL; L 1 mL/fL3ER T 24 fL#i,
T 28 C 5% CO, K5 % 48 th & 5%, 40 3l m A
50 wg/mLPHA | 20 pg/mL LPS 50 ng/mL PMA
AN, 230 T 6,12 24 h J5 W AR 4 i, B A
a3 A~ E A, [A] A L cDNA, Al T RT-PCR £
0 ] Esf LA SR 4 Ay B P T R

KA E, 5Kt Foxpla/b mRNA 4k ik # %% [
100 ng E, (i T A, W B2 2 ng/mL ) 5 7 5
6 HUSHEYEJE X B A a0, % Bl 20 1 T 3 4 o 2R
1,48 h JEIBOEE 7 2 B R, SRIBUS RNA S %
Ji cDNA, ] T RT-PCR #:I (H54
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RT-PCR  fr Ml 51 ¥ # 4 4K fF Primer
Premier 5. 0 #4711, 51 BN & F, b5 (k3£ A
MGG (£ 1), & X510 5 57k & RT-
PCR 5 iF ,RT-PCR £ ABI /% @ ff) Step one Plus
(EE) B, RMAKZ :20pL PCR S
£145 1uL cDNA ##,10uL SYBR Green Mix,
% 0.3l M5 WA 8. 4pl H,0. I 4 IF 2+
95 CAsE 3 min J5,94 C 5 5,60 C 30 s, Ik 40

ANEIR; 72 THEAf 3 min, B f# &K 65 T &
95 C,4 5 s 7+0.5 €, mRNA 94X = B i
AR =275 B DU S = b 2
(mean = SD) /R~ .
1.3 HELE

FH SPSS 13. 0 %4 o 5[5 & J5 22 43 #7 ( One-
Way ANOVA) Jy ik fT B &R b, P <
0.05 K" EREFH,P>0.05 KR ERABE,

®1 XARFAASIWERMEFT

Tab.1 The names and sequences of primers used in the present study

2| ¥y 4 Fi primer names

¥4 sequences

H ) purpose

Tila-Foxpla-ORF-F1
Tila-Foxpla-ORF-R1
Tila-Foxpl b-ORF-F1
Tila-Foxpl b-ORF-R1
Tila-Foxpla-RT-FI
Tila-Foxpla-RT-R1
Tila-Foxplb-RT-FI1
Tila-Foxplb-RT-R1

ATGCATGAGTCTCGGTCAGATC
TCAGAGGGAAGGCACACGGTC
ATGATGCAAGAATCTGGGACGGAG
TTACAGCATGTCGTCGTGGCC
TCCAGTCAACAATCTACCACCAA
CAGCGGACCACTGTCTTTCC
ATGATGACGCACCTTCATGT

ORF amplification

Real-time PCR

TACTAGGTTGAGCGGCTGTG

Tila-B-actin -F GGCATCACACCTTCTACAACGA
Tila-B-actin -R ACGCTCTGTCAGGATCTTCA

S R GL 3 53 7 i, OnFoxpla/b 15 B o #}
“H

2.1 OnFoxpla/b FH RESH

KA W15 B % 40t 5 RT-PCR, 5 [ 7% 2
OnFoxpla JFHLBZAE 1 710 bp, Fihith 569 2 ELPR
(P 1-a) ; OnFoxplb FF i B B2 AE 2 040 bp., 54 %
679 Na FLR (1 1-b) o K4 454 73 #r B,
OnFoxpla/b {5 T3 A A R &, OnFoxpla {ii
TR 20 chrLG20, /v 2k 8. 055 kb, iy 15 oM R
T (B 1-a); OnFoxplb {ii T3 H 40 chrLG5,
K/INK 75.938 kb, Hy 16 A F4H A, [ N S
PEFRZS M T LG OnFoxpla Z— A4+ 2Z 50, KA
FER AR FE ALK 1-b)

TS5 R O N 22 E R A b 2 R BOR
OnFoxpla/b 1547 Foxp 52 ik H) FFAE PE 45 4,
BV B RS 00 B 95 25 0 58 IR 1 B A 45 4 1 XL
ARIRTE S5 , 5 1 [/ B, OnFoxplb Y N 3 4 4 45
B2 B % FR 45 #) S PLNLV fpy#8 — 9 45 #) (K
1,2), & HRIF 5 — 300 i 45 R B oR,
OnFoxpla/b Z 6] ) — 3 B X K 54.5% ,
OnFoxpla 5 HAh 3 ¥y Foxpl —8)JE L 55. 0% &
43,1 OnFoxplb & H At 5 55 4 #E 5 4 Foxpl —
M EIR 77 4% DL E (K 2)

Foxpla/b 73 | 5 Ny 2 AR (4 43 2 WAL, 9K )5 F
— 5 H AW Tl Y Foxpl By —K¢, B J5 5 Foxp
. ZR % 14 oAt JLA> 1 51 (Foxpl/2/4 ) #5 5y A [l
Mo KRR (K 3) o IR GEH AL A 45 R B,
OnFoxpla 5 OnFoxplb ] i 255 #E sh ¥ Foxpl
(4 W) 973 1, H #1.2 Foxp 7 H 5 U 22K 80171 &5
ZHiE & A T S, Herh OnFoxplb 5 & 45 5 HE
3¥) Foxpl HABERMELKAR (K 3),
2.2 OnFoxpla/b WAL 5%

RT-PCR #1045 5 5 7% , OnFoxpla/b JLTV-1E
i HE b A Rk, Horh OnFoxpla 1K b
(1 2R IR AP S, Sk B o i R OKF B AIR, H A R
K 7K SV 1 s M R B SR JHC Y 2 VB R AT 8] 4-
a) ; OnFoxplb 1E.0 EH Y 2635 K F B, LA AN
Sk P Y R B K B AIG, AR R IR K 2 W UE
JHERE | R 0B L YR R BRI OUE RO B
(& 4-b),
2.3 #HEBENESEER MR H PBMCs 5
OnFoxpla/b fFRi%x

IR 40 D 22 e B R PHA (LPS \PMA |
e % P4k PBMCs, A [A] B i) J5 RT-PCR £ il
OnFoxp la/ b ) mRNA £ ik 7K, 45 R £ W, B
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1 ATGCATGAGTCTCGGTCAGATCCAACAAGCCACACCATTCAAACAAATCAGACAGAGAACGGGAATCATACTGAGAATGAATGTCGACTGAGGAGTAGCCAAACTCCTCCTCCAGAGGCA
1 MHESRSDPTSHTI QTNQTENGNHTENETCRLRSSQTPPPEA
121 CCCAGGGTTCCAGTGTCATTGTCCATGATGACCCCACCAGCAGAGGCTCCACAGCAGCTGCAGCAGACATCACAACAACAAGTCCTCAGTCCCCAACAGCTTCAAGCCTTGCTCCAGCAA
M PRVPVSLSMMTPPAEAPQQLQQRTSQQ@QEQ@VLSPQQLQALTLAQAQ
241 CAGAAAGCACTCATGTTACACCAGCAACAAATTCAAGAGGTCTTCAAGAATCAGCAGGAGCAGCTTAATATACAGCTGCTGCAGCAAAAGAATGCTGGGATTGTTAGTCAAGAGCTGACA
Q K AL ML HQQQ 1 QFVFKNQQAQEZQLNIQLILQQKNAGIVSQETLT

361 GCCCAGCAGATTGCCATCCAGCAGCAGCTCCTTCAGGTGCAGCAGCAGCACCTCCTCAACCTGCAGAGGCAAGGCCTGCTGTCTGTGCTTCCTACCAGCCCAGCTACAGCCCCAGGCTGT
121 A Q Q1 A1l Q@ QQ L L QVQQQ@HL LNILQRQQGLILSVLPTSPATAPG GEC
481  GAGAATGGTAGCATCCTGTCAGCTGGTGGAGACACCAGAGAGTCTTCCAGTCAACAATCTACCACCAATGGTCATCAAACTCTTCTGAAGAGGAAAGACAGTGGTCCGCTGGATGAAAAT
161 ENGS I LSAGGDTRESSSQQ@STTNGHOQTLLKRKDSGPLDEN
601 ACACAGAACAGCCATCCTCTGTATGGAAATGGGATGTGTAAATGGCCTGGCTGTGAGACGGTCTTTGGGGACT TTCAGGCATTTCTCAAACATCTAAACAGTGAACACACACTGGATGAC

TQNSHPLYGN TLDD

661  AAGAGTACAGCACAATGTCGTGTACAGATGCAAGTGGTTCAGCAGCTAGAACTGCAGCTGAAGAAGGACAAAGAACGACTGCAGGCTATGGTGGCTCATCTGAAATCCTCTGAACCCAAA

241 K S TAQCRVQMOQV Y QN0 ENENENQEENKEK DEKWENRNENQUANMOVIUATHNL K s S E P K

841 CCTGCAGCACAGCCTGCAACAT TGCCCAAAGGCCCTCCTCCTATGAGCAT TTCTCAGAGTGCCACGGCACCATCCACACCCT TGACACCACTCTCCGAATCCCCCTCAGTTCTCACTCCC

21 PAAQPATLPKGPPPMSISQSATAPSTPLTPLSESPSVLTP

961  AATAGCATGTTCACTGGAACCCCTGTAAGGAGGCGATACAGCCGCTCTGTAAGCCAAGATATAATTGATAATAAGGAGT TCTACTTGAGCACAGAAGTTAGGCCTCCATTTACTTACGCC
R Y

NSMFTGTPVRR SRSVvVSQDI I DNKEFYLSTEV
1081  TCTCTCATAAGACAGGCTATATTTGAATCACCTCGCAATCAGCTGACGTTAAATGAAATCTACAACTGGT TCACAAGAAACT TTGCATAT TTCAGGCGTAATGCAGCTACTTGGAAGAAT

1201 GCAGTCAGACATAATCTCAGTCTCCATAAATGCTTTGTACGTTTGGAGAACGTGAAGGGAGCCGTGTGGACAGTAGATGAGATTGAGTTTCACAGGAGGCEGCCCCAGAAAGCTGCTGGT
91 AVRHNLSLHKCFVRLENVYKGAVWTVDEIEFHRRRPOQEKAASG
1321  AACGGATCTCTGCTGAAGAACGCCCAGAACCGTACAAGCCTAGCTGGATCTGCCCTTCAGGGTGGTGGTCTAGAATGCAACAACTCTCTATACAACCCAGCTTCTATGGGCAGCATCCCA
NGSLLKNAQNRTS SLAGSALQGGSGTLET CNNSLYNPASMGS S|P
1441  TTGCACTCCTTGCCTCATGTTCTCCAGGAGCAGATGAATGGAGCTCTCGCTAATGGATCTGGATACCAAAGTGACAGCAGTGCAACACAGTCCCCACCACAGGCTTTCATTAAAGAAGAG
481 LHSLPHVLQEQQMNGALANSGSGYQSDSSATQSPPQAFI KTEFTE
1561 CAGGAGGATGAGGAGATAAGCGAAAATTATCCCTATGAATCTCCAGAGAGCACAGATGAGCACAGCCACAGCCCAGAGATGAACAGAGACGATGACAACGGTAGCCCGGAGAGGCCCAGC
521 Q EDEEI SENYPYESPESTDEHSHSPEMNRDDTDNGSPETRTPS
1681 CTTCATCTTGACCGTGTGCCTTCCCTCTGA
__561 L HLDRVZPS L *
G chrLG20: 8.055 kb TGA
OCEF 3 m 10 0 mur
163 77 102 128

126 138 90 121 106 108 8 78
(a)

1 ATGATGCAAGAATCTGGGACGGAGGCAACGAGCAACGGCCCAGCCAATGAGAATGGAGGAGTGACTGCAGCAGATCTCCTGCATCTTCAGCAGCACCAGGCTCTTCAAATGGCTCGGCAA
MMQESGTEATSNGPANENGGASVEGVYPREGRPKSATPSAETE

55 167 163

121  GTGACTGCAGCAGATCTCCTGCATCTTCAGCAGCACCAGGCTCTTCAAATGGCTCGGCAAATACTTCTTCAGCAACAGCAGCAATCCCAGTCGCAGCAACTGCAGTCTCAGCAAAATACT

4 VTAADLLHLQQ@HQALQ@QMAR QI LLQQ@G@GQ@SAESQ@QELAQSAQ@Q@NT

241 GGTCGCAAATCCCCCAAAGCCAACGACAAGCAGCAAAGCCTGCAGGTTCCAGTGTCAGTGGCTATGATGACACCTCAAGTGATAACTCCACAGCAAATGCAGCAGATTCTTCAGCAACAA

81 GRKSPKANDIKQ@QSLQVPVYVSVAMMTIPQV I TPQQMQQ. Q Q Q

361 GTCCTGAGCCCTCAGCAGCTCCAGGTTCTTCTCCAGCAGCAACAGGCCCTCATGTTACAACAGCAGCAACTCCAAGAATTCTACAAGAAGCAGCAGGAACAACTCCA(X‘,TCCAGCTCCTC
\

481 CAGCAGCAGCAGCAACAGCAGCAACATGCAGGCAGCAAGCAGAGTAAAGAGCAGGTGTCAGCGCAGCAGTTGGCCTTCCAGCAGCAGCTCCTGCAGGTCCGGCAGGTCCAGCAGCAGCAC

161 Q Q@ 0 Q Q @ Q Q HAGS K QS KEQVSAQAQ AF QQQL L QVRQVQAQAQH

601 CTGCTCAACCTTCAGAGGCAAGGACTGCTCAGCATCCAGCCTGGACAGCCTGGCCTGCCACTGCACTCCCTCACTCAGGGCATGATTCCGACAGAGCTGCAACAACTGTGGAMGAGGTG

200 L L N L QRQGLLS 1 QPGQPGLPLHSILTQGMIPTELAQQLWKEYV

721 ACAAACGCTCACGTGAAGGAGGAGCACAACAACAGCAGCAGTAACAACGGCCACCGGGGCCTCGACCTGTCCTCCCCGGCACCGCCAAAGAACCCACTCCTCAACCAGCATGCCTCCACC
N N P K

T NAHVKETEH SSSNNGHRGLDLSSPATP N
841 AACGGCCAGTACATGAGTCACAAGAGAGAAGGATCCACGCTAGAAGAGCCT TCCCCTCACAGTCACCCTCTGTACGGACATGGCG TTTGCAAGTGGCCCGGT TGCGAGGCAGTGTTTGAT
281 N GQYMSHEKREGSTLEEPSPHSHPLYGH
961 GATTTCCAGTCATTCCTCAAACATCTTAACAATGAGCACGCCCTGGATGACAGGAGCACAGCCCAGTGTCGGGTGCAAATGCAGG TCGTACAACAGCTGGAGCTGCAGCTAGCAARAGAC
321 DEFNQUSHENENKHNEINGN EWH A L DD RS TAQCRVQMAQV
1081 AAAGAGCGTCTGCAGGCTATGATGACGCACCTTCATGTCAAGTCCACGGAGCCCAAAGCCACOCCACAGCCGCTCAACCTAGTATCCAACGTCA(‘GWGTCCAAGTCGGCCCCAGAGGCC

P E

S TEP S N T S K 8§
1201 TCTCCTCCTCTGAGCCTTCCCCAGACCCCCACCACACCAACAGCACCGCTTACACCCCTGTCCCAGAGCCATTCTGTCATCACAGCCACAAACCTCCACAGCGTGGGCCCTATGCGACGG

Q
1321 CGATATTCAGAAAAGTACAACATGCCCATCTCTCCAGATATCAGTCAGAACAAAGAGTTTTACATGAATACAGACGTAAGACCACCATTCACATATGCCTCACTAATAAGACAGGCAATC
4 RY SEKYNMPI SPDI SQNKEFYMNTDV
1441 CTTGAATCTCCAGAAAAGCAGCTAACACTAAACGAAATCTACAACTGGTTCACACGAATGTTTGCATATTTTAGGCGCAACGCAGCAACGTGGAAGAATGCAGTCCGGCATAATCTTAGT

1561 CTTCACAAGTGTTTTGTGCGGGTAGAAAACGTAAAAGGGGCTGTGTGGACAGTGGACGAAATAGAGT TCCAAAAGAGACGGCCTCAAAAGATCAGTGGAAGTCCAGCCTTAGTGAAGAAC
K1 §GSPALVKN

1681 ATTCAGACCAGCTTGGGCTATGGTCCGACCCTCTCTGCTGCCTTCCAGGCT TCAATGGCAGAAAACAACATACCTCTATACACTACTGCTTCCATTGGAAGTCCCACCCTCAATTCCCTG
561 | @ T SLGYGPTLSAAFQASMAENNIPLYTTASIGSPTLNSIL
1801 GCCAACGCCATCCGTGAGGAGATGAATGGAGCGATGGACCATGGAAACAGCAACGGCAGTGACAGCAGCCCGGGACGCTCGCCCCTGCCAGCTATGCATCACATCAGCGTTAAGGAGGAA
601 ANA I REEMNGAMDUHGNSNGSDSSPGRSPLPAMHHISVKEFTE
1921 CCACTGGAOCCCGAAGACCACGACGGGOCCCTCTCCCTGGTAACGACTGCCAATCACAGTCCGGATTTCGATCAOCACAGAGATTACGATGACGAGCAGGGCCACGACGACATGCTGTM
641 P L DPEDHTDG L S L AN S PD D H DYDDERQ QG D DML

ATG chrLGS: 75.938 kb

N W " W W O F 3 W0 mmrri

159 126 138 108 148 193 108 88 84 205 77 102 122 170 167 145
(b)

1 OnFoxpla(a)y5 OnFoxplb (b) FHIRERFRMALEN

5 1 45 #9185 ] PredictProtein Program ( http://www. PredictProtein. org) il . J7 51 HE o (19 38 45 # ok, | 25 4 1R B A 4% ) Ja SR I
ﬁ;’i ST R R SR (a,b) ,C ASmES G H 1 MY AT RERE (b) 5 5 FUHE T 7 o i% B PR Y 5 PR 2 45 4 R R (a,

R ZRTUAE , i b5 15 51, 0 S F /IR ST HE R 05 7, B A 3 TR 2 6 8 % HL R/NTE ZR T HE B 07 7R, R A A L, s R L
éé.‘f’ﬁ]iﬁ,X%ﬂ%ﬁﬁé%%ﬂ@éﬁﬁ%f?ﬂﬁ}%‘]ﬁﬁ%iﬁﬁ S BURTERERR

Fig.1 The sequences and genomic structures of OnFoxpla (a) and OnFoxplb (b)

The protein domains are predicted by the Predict Protein Program ( https://www. predictprotein. org/). The ZnF_C2H2 domain, the
Leucine zipper-liked domain and FHK domain are shaded (a,b) ,and the conserved motif (PLNLV) that could bind CtBP1 is boxed (b) ;
the genomic structure diagram of OnFoxpla/b is below the sequence box. Rectangles indicate coding sequences. Exon size in base pair is
designated below each exon,and the genomic location and size in kilobase is indicated above the rectangles. The coding sequences of ZnF
_C2H2 domain, Leucine-zipper liked domain and FKH domain are illustrated as no-filing, grey-filling, vertical-grey-filling rectangles,

respectively
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Homo sapiens MMQESGTETKSNGSAT LECGGL TEAVDIGAADL QVARQLLLGQRRRQS vSG 80
Mus musculus MMQESGSETKSNGSAT! LECGALRDTRSNGE GAADLAEVQQQGQGALGVARGLLLOGGAGAaaaaaa0000aaaaaaaeaeaaeaaaaaaaavse 110
gallus ga]llus_ MMQESGTETKSNGSAIQNGASGGNHLLECS-LREVRSNGETPSVEIGAADLTHLQQG--GALQVARQLLLOQQAQAGRRRRRARRAG == ——====mmmmmmmm vSG 87

enopus laevis -
Damg rerio b MMQESGTEAA-NGTAHQNGAP----PSVEGH-REVRSKSTTPSSDITASDIINFQQH--QALQVARQILL s sV 70
Oreochromis niloticus b MMQESGTEAT PSAEVTAADLLHLQQH--QALGMARQILL SQQN 16 81
Danio rerio a -MQESKTDQTT - NEKRLNSETTSLPSVITQTQHTE ASG 65
Oreochromis niloticus a -MHESR SHTIQTNQTE--NGNHTENECRLRSSQT! 36

Homo sapiens
Mus musculus
Gallus gallus

LKSPKRNDKQPALQVPVSV.
LKSPKRNDKQPALQVEVSV.
Xenopus laevis =~ ceemmemeeeeee
Danio rerio b HKSPKNNDKQPATQVEVSV.
Oreochromis niloticus b RESPRANDRQQSLQVEVSV.
Danio rerio a EKSPKSTEKEADTQVSVSAGLS:
Oreochromis niloticus a --------] PPEAPRVEVSLSUEY

C ]

Homo sapiens

QHAGK-QPK---EQ
QHAGK-QPR---EQQ
QHAGK-QPKEP-QQQ

QMO GPGQPALPLGPLAG ESLS 292
Mus musculus QMG BGQPALPLGELAQ ESLS 320
Gallus gallus QMg PGQPTLELQPLAQ ESLS 301
Xenopus laevis Quag? PGQPTLPLQSLAQ ESSS 194
Danio reriob Qe QENQ-TLPLHTLTG EGST 274
Oreo_chromxs niloticus b gug QPGQPGLPLHSLTQ EGST 293
Danio rerio a 5- ~PSALASALPQ DS-S 253
Oreochromis niloticus a g-- LPTSPATAPGCENG DSGP 196
Homo sapiens A SVTLSKS-ASEAS 400
Mus musculus ] SVTLSKS-ASEAS; 428
Gallus gallus AT SVILSKT-ASEAS 409
Xenopus laevis ASEe: SATLSKT-ASEAS: 302
Danio rerio b PTRE: SKT-APARS; 383
Oreochromis niloticus b ATEY: SNVILSKS-APEAS: 402
Danio rerio a g q 363
Oreochromis niloticus a LDENTQNS SR GN e E Th F G QA R s TH R et e R Lot A g VAT ) Nahd - it iy PANSS AT B - = = = == === == 293

Homo sapiens

Mus musculus

Gallus gallus

Xenopus laevis
Danio rerio b

Oreochromis niloticus b &

Danio rerio a
Oreochromis niloticus a

Homo sapiens
Mus musculus
Gallus gallus
Xenopus laevis
Danio rerio b b
Oreochromis niloticus b §
Danio rerio a ke
Oreochromis niloticus a 8

Homo sapiens
Mus musculus
Gallus gallus

Forkhead domain

& IQTSHTYCT

S IQT:

& IHTTLGYGPAL
& IQTSLGYGPTL!

% IGSNLAGSPALS

S AQN---RTSL

MQEQINGALANGSGYQE: 505

677
705

Xenopus laevis

Danio rerio b
Oreochromis niloticus b
Danio rerio a

686
578
659

'YDDEQGHDDML. 679

YTST

637

Oreochromis niloticus a

RPSLHLDRVPSL 569

B 2 OnFoxpla/b 5Hfth 47 Foxpl S EEF 58 % = bk 3t
H ClustalW #4752 1 J¢ 51 lE %), H] Genedoce (V3. 21) 47 BARCAR . ¥4 58 ZU R A BE A0 SO BRHE 45 1 Ik R Rl R A i1, C AR i &5
BIEE 1B A T T HERE o b 25 SRR i 2 A I R 9 S FE R 7 51 5 OnFoxpla/b i — S0P 43 4% . @I 2m g )y
G, AR Ay FR A P o AW T 2 B B AR B B9 GenBank 5% 5 53| O : Homo sapiens: N (AAGAT632. 1) ; Mus musculus: /)5
fL(NP_444432. 1) ; Gallus gallus ;3% (NP_001019998. 1) ; Xenopus laevis; JE ¥ Ui (NP_001089002. 1) ; Danio rerio b B 5t b( NP
_001034726. 1) ; Oreochromis niloticus b: J¢. % % 4k i ( KT716018 ) ; Danio rerio a: ¥t & 1 a ( NP_001071032.2); Oreochromis

niloticus a. J¢ % % 40 a (KT716017)

Fig.2 Sequence alignment of OnFoxpla/b and Foxpl from other vertebrates

ClustalW and GenedocV3. 21 are used to make this figure. ZnF _ C2H2 domain, Leucine zipper-likedomain and FHK domain are

underlined. The conserved motif (PLNLV) that could bind CtBP1 is boxed. At the end of the alignment are percentage identity values for

the corresponding sequences with OnFoxpla/b. Deletions are indicated by dashes and shaded areas indicate residues shared sequences.

Species and GenBank Accession numbers listed on the left are: Homo sapiens( AAG47632. 1) ; Mus musculus (NP_444432.1); Gallus
gallus (NP _001019998. 1) ; Xenopus laevis ( NP _001089002. 1) ; Danio rerio b ( NP _001034726.1); Oreochromis niloticus b
(KT716018) ; Danio rerio a (NP_001071032. 2) ; Oreochromis niloticus a ( KT716017)

50 wg/mL PHA Ji|i# 12 .24 h J§ OnFoxpla W52
BFhE (P <0.05) , HAW I W% L (K 5-a);
M 50 wg/mL PHA FI1 50 ng/mL PMA 7& fi| ¥ )5
6.12 .24 h ¥y i FE B IR OnFoxplb )ik (P <
0.05), 12 h Kk, AR R A &L 7

f%5 20 wg/mL LPS Jll 5 , OnFoxplb W) ik H

PAEREAR (12 h) J5 Tk (24 h) i % (P <0.05,

Kl 5-b),

2.4 E, WARRHLR OnFoxpla/b RiEHI N
XA P A B, A H A
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100 L_ Mus musculus Foxp3 (NP_001186276.1)
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1001 Salmo salar Foxp3 (NP_001185776.1)
Danio rerio Foxp2 (ACQ44666.1)
% 100 L Salmo gairdneri Foxp3 (NP_001233262.1)
Tetraodon nigroviridis Foxp3 (ADD91631.1)

100
66_|j0reochromis niloticus Foxp3 (AGT50479)

Drosophila melanogaster Foxp (NP_001247011.1) —
0.05

Foxp3
99

B3 #HiE30Y Foxp ILHRIKR R H R FHE LA
Ji MEGA 5. 0 #( {1 ) Neighbor-Joining #4 &, £k i 1< B2 5% ¥ B £ 43 2 53 09 E AL BE 85 R AE He o N, Homo sapiens; /NEL, Mus
musculus; ¥, Gallus gallus; JE W JK 8, Xenopus laevis; B I fa, Danio rerio; J¢& % % Jf i, Oreochromis niloticus; %L i,
Ctenopharyngodon idella; B i %5 4¢ , Taeniopygia guttata; 5 %, Oryzias latipes; K V4 ¥ i, Salmo salar; B K, Tetraodon
nigroviridis; W44 ,salmo gairdeneri; S5 FL 0 , Drosophila melanogaster
Fig.3 Phylogenetic tree of Foxp subfamily members from vertebrates

The tree was constructed using the neighbor-joining method within the MEGAS. 0 program. Node values represent percent bootstrap
confidence derived from 20 000 replicates. The GenBank accession number follows the gene name of the organism. Human, Homo
sapiens; mouse, Mus musculus; chicken, Gallus gallus; frog, Xenopus laevis; zebrafish, Danio rerio; Nile tilapia, Oreochromis
niloticus; grass carp, Ctenopharyngodon idella; zebra finch, Taeniopygia guttata; medaka, Oryzias latipes; Atlantic salmon, Salmo

salar; pufferfish, Tetraodon nigroviridis; rainbow trout, salmo gairdeneri; fruitfly, Drosophila melanogaster
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-
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Fig.4 The mRNA expression levels of OnFoxpla (a) and OnFoxplb (b) in different tissues

The mRNA expression levels ofOnFoxpla/b were quantified by Real-time PCR using AACt calculations. The values were given as the

average + SEM (n =3) and indicated at individual groups. M, muscle; G, gill; H, heart; HK, head kidney; I, intestine; K, kidney; L,

liver; B,brain; O,ovary; S,spleen; T,testis
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Fig.5 The mRNA expression levels of OnFoxpla (a) and OnFoxplb (b) in
PBMCs with or without lymphocyte polyclonal activators
Freshly prepared PBMCs were stimulated with PHA (50 wg/mL),LPS (20 pg/mL) or PMA (50 ng/mL) for 6,12 and 24 h. The

expression levels of Foxplb were quantified by Real-time PCR. The results represented the average + SEM (n =3). Stars indicated

significant differences from the control at P <0. 05
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Fig.6 E, on the mRNA expression levels of OnFoxpla (a) and OnFoxplb (b) in vivo

After 6-month-old males were administrated with 100 ng E, or the same volume sesame as the control, the mRNA expression levels

ofOnFoxpla (a) and OnFoxplb (b) in kidney, intestine and spleen were examined by Real-time PCR. The values were given as the

average + SEM (n =3). Data presented were representative results from three individual experiments. Groups denoted by stars represent

significant difference at P <0. 05
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Molecular cloning and expression analysis of Foxpla/b from
Nile tilapia ( Oreochromis niloticus )

WEI Jing, YU Lintian, ZHOU Linyan, ZHANG Xiaoping, WANG Deshou "
(Key Laboratory of Freshwater Fish Reproduction and Development ,Ministry of Education ,
School of Life Science, Southwest University ,Chongging 400715, China)

Abstract: To investigate whether the mRNA expression of Nile tilapia ( Oreochromis niloticus) Foxpla and
Foxplb are involved in the lymphocyte activation and regulated by 17@-estradiol (E2) level in vivo, the
coding sequences and mRNA expression patterns of OnFoxpla and OnFoxplb were characterized and
analyzed by Real-time PCR. OnFoxpla has an open reading frame 1 710 bp encoding 569 aa, while
OnFoxplb with 2 040 bp encoding 679 aa. Both of the putative OnFoxpla/b contain a C2H2 zinc finger
domain,a leucine zipper-like domain (V-x(6)-L-x(6)-L-x(6)-L) and a winged-helix/fork head domain,
which are typical motifs of Foxp subfamily. Compared with OnFoxpla, OnFoxplb shows a higher amino
acid identity (77.4% versus 55.0% ) to mammalian Foxpl. Phylogenetic analysis reveals that OnFoxpla/b
together with the other known vertebrate Foxpl form a different clade from Foxp2, Foxp3 and Foxp4.
Meanwhile ,OnFoxpla/b separately form a fish-specific clade and OnFoxplb is further clustered with Foxpl
from the higher vertebrates, which supports that OnFoxplb has a closer relationship with mammalian Foxpl.
The expressions of OnFoxpla/b were detectable in all examined tissues. The highest mRNA expression of
OnFoxpla was observed in the testis, while OnFoxplb in the heart. Moreover, the moderate expression of
OnFoxplb was also observed in the immune-related tissues, such as spleen, kidney, gills and intestine.
Stimulation of peripheral blood mononuclear cells with PHA (50 wg/mL) and PMA (50 ng/mL) led to a
significant increase of OnFoxplb mRNA expression at 6,12 and 24 h, respectively, while no significant
changes of OnFoxpla mRNA expression were observed except stimulation of PHA at 24 h. These results
imply that the homologous Foxpl in lower vertebrate is involved in lymphocyte activation. After 24 h
treatment of 6-month male ( XY ) tilapias with estrogen ( 17-beta-estradiol, E2 ), the expressions of
OnFoxpla/b were significantly up-regulated in the intestine and kidney but not in the spleen. Taken
together, our results suggest that both of OnFoxpla/b coded by two different genes are the orthologues of
mammals and have potential disproportionate functions. Moreover, the mRNA expression patterns of
OnFoxpla/b are related with the lymphocyte activation and regulated by E2 level in vivo. This study not
only provides scientific data for the research on the molecular evolution of Foxp subfamily members in lower
vertebrates, but also will promote further study of the fish molecular immune response.
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