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WME: A RFEREAFALAYFRAE AT RERfrlath 3 FTREANH, KLB U
Hk g hH R &, AR EEEAKEE RIS ftiladl B 77|, 20 EEEE B 2
FRERXHET %M A KCpGE 34T HOM , | ILPCRYy i 7 & 1% Bl ffutfrlatk W 37 3 & 5
FRAREKE B, &8 % pGL3-Basic/pEGFP-14 f&, # if # % \Hela%t ff, K A R
KtzmEEXERNAZHTAMN. FRZIA, AXHEREE ST K ECpGH fr
R, Titfilazk BB 20 T K A2NCpGH L j o Ry MBI 10 tfirlat B K Z B 2 F
BHEARE, EXRAFBRELEFRZAZRLAMAA, B 5 THOKHE 268~
+56 bp, H-1308~-1102bpr B Wik F A EREZERARAWHETETE 60 5
tfrlajg o F 0 X 38 ) —224~+48 bp,  H +48~+92 bp [ fit Fr 7 1 ] 1% 25 B 4% %y 1L 45 T
P, Ti—1229~1219 bp[X & ¥ # 17 72 1R #t tfi 1ok B 3k 14 By IE V45 4 R B F 46 &L o

KRR E kg EW; ek W BT HRAE

FEIDES: Q78559174
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s W E, W ERE B (THAEE B B 2K
(Tfrla)¥, T —Fh 7T 2980 kufy A I 21 2 £k
Has W, ATE T NIEME(Blattidae)E) N (Homo
sapiens)H AR Z AL A b, B B 1 Fe’ i 1% 3
TEAZRG . MR P FE e R LR 2R G
Mgt R EJEEZEM, Trla —FhI e
R[] IR — RARSZ K, SRk A R 25040 ML iy 3
BIANET, YRR A RS A0 SR T Y
TfrlaZ & 0f, Eat Mk X AR, &f
e RN, T IREA A S & iz fiFe’,
w2 HTfrla%i &, B RERN R, #Fm
Z 5P R,
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R R SRS RES

1.1 SCIe#t R

Sz £ A1 Sk 50k B AL A A KT R A R
) Heladll il 3R A LI AR AF o
1.2 EERH

Taqlifi . dNTPL 5 e A= YR A BRA HD),
DNA Marker, Trans5op# k(A6 50 R 8L A= U1 £y
ARABRAF), FREIM: A VI8 (Thermo Scientific),
T4 DNAFE#2 [ (b 5 L FES A= MR A BR A D),
Jifs A= LT (BT VL R A W B e AT FR A Al ),
Lipofectamine 2000(Invitrogen), {$T(Penicillin-
Streptomycin). 0.25%EDTABiE . opli-MEM 1 Ik
1ML 38 K5 77 3 DL X MEM 3 3% (Gibeo),  4lifk [mlili
A& Bk BOA A & (Axygen), BUOOG R B
i 4% 35 DA A X 57 45 (Promega), pBlue-T Easy#k
R G A 3 ES A R A IR |, pGL3-
Basic. pRL-TK. pEGFP-1. pEGFP-N1#E {4 4
LB EARAE ;AT Ky 3 R AL R R
e A= AR A RS F 58 1o
13 753k

* W1E B F M M GenBank % #5 A

315 413k 7t/ (GenBank: KF471069.1)Hltfrla
(GenBank: KM225267.1)mRNA 51, M A 3k fif 4>

I PR B0 U T o 3R A o R efir L a B P 41 DNA 4
FE8 o Xk ATk B35 of A ofie 1 a6 DRAGE 26 SR 3l AT 7
TE W SR 745600 25 . TATA box (JASPAR,
http://jaspar.binf.ku.dk/. AliBaba2.1, http://gene-
regulation.com/pub/programs/alibaba2/index.htm1Ffl
TFBIND, http://www.mybiosoftware.com/tfbind-
searching-transcription-factor-binding-sites.html), il
CpG i3 7 28 Uil (MethPrime,  http://www.urogene.org/
cgi-bin/methprimer/methprimer.cgi).

7l Hix it | FH Primer premier 5.0%K 415
AL W50 3 31 GR DRl a)ia 37 (FR2) A RS
R B S, BRI 5 RS A AN [ Y
Tt 7 i (B DD L 0 7 90 R RN bR i), Bz s
BUAS PR B L o BT 5 1 0 28 el A6 S0 2 Bl
AW BARA PR F A

B 3% &5 (e ifrladh B 2 3h F TR KB B B
R/ Fet WA 3k 5 5 2% 41 2L DN A K #5
e, MRS F AR i BEy o 4519, #E17
EIEPCRY M . PCRECIMR AR 10 uL: DNAKEAR
0.5 uL, ddH,0 7.7 uL, 10xTaq PCR Buffer 1.0 pL,
EFH51#450.3 uL, Tag DNARF0.2 L, J i fi
J¥: 94 °CHIAE#ES min, 94 °CAEH#E30s, 58 °Cit
k30s, 72 °CIEffi(1 kb/min), 35MEIF(FL, £
%2); 72 °CHEfHi5 min,

Bk & iffaifrlak B RB KA R B BT

®1 Bk EERHNFARKERR RN LS4

Tab.1 Primers used for fragments amplification of M. amblycephala tf promoter

519 FA1(5°—3") R X 3, Jr Be B2 /bp PCRAEfif b (1]
primers sequences amplification region length extension time
TF-Y-F CGCGGATCCTCCGCTCTCAAACTTAGCATTAT -1 813~+69 1882 I min53s
TF-Y-R CGCGGATCCATTACCAAGGCAGCCCAGC
TF-1-F GCAACGCGTTCCGCTCTCAAACTTAGCATTAT -1 813~+69 1882 I min53s
TF-2-F GCAACGCGTCACAATACATATCGTTTCAAAGC -1 308~+69 1377 I min23s
TF-3-F GCAACGCGTAAATACAGGATTCCAATCCCAA -1 102~+69 1171 I min10s
TF-4-F GCAACGCGTAACTGGACGTCATCACACTTCTG —816~+69 885 53s
TF-5-F GCAACGCGTGTGAATCCAGACTGCGGCTT —576~+69 645 39s
TF-6-F GCAACGCGTTAATTTTCGAGGTGCATGTAACA —294~+69 363 22s
TF-R CCGCTCGAGATTACCAAGGCAGCCCAGC
TF-X-F GCAACGCGTGTGAATCCAGACTGCGGCTT
TF-X1-R CCCAAGCTTCCCAGCAATGAGATGAGCAGG —576~+56 632 38s
TF-X2-R CCCAAGCTTGCTTGTGCAGGCAGTGAGC -576~-114 462 28's
TF-X3-R CCCAAGCTTTACTGTTACATGCACCTCGAAA —576~—268 308 19s

E: TR FoRM I R TR

Notes: The underline part indicates the restriction site; the same below
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530 Ko kAR 4%
F2 FXEHumaREE B FAEKE RN 54
Tab.2 Primers used for fragments amplification of the M. amblycephala tfrl a promoter
514 FEF1(5°—3) X, J BUKE /bp PCRAE I [A]
primers sequences amplification region length extension time
TFR-Y-F CGCGGATCCCTGGTTTCCACAAGAGAAGATA —1911~+48 1959 1 min 58 s
TFR-Y-R CGCGGATCCCAGCAGATTCACATGCCAA
TFR-1-F GCAACGCGTTGGTGACTGTCCCTGTCGTAA -1911~+48 1959 I min 58 s
TFR-2-F GCAACGCGTAATAGGCGAATACCACTGATG —1534~+48 1582 I min35s
TFR-3-F GCAACGCGTCAGACTGAGCCTGGTTTCC —1219~+48 1267 Imin16s
TFR-4-F GCAACGCGTAAAGAGACTTGGCTTATTGCTA —885~+48 933 56s
TFR-5-F GCAACGCGTTGGCATGTGAATCTGCTGAG —535~+48 583 35s
TFR-6-F GCAACGCGTAATGAGGACGACAATTGGAGAT —229~+48 277 17s
TFR-R CCCAAGCTTTAAATCTTACCAATGCTCTCG
TFR-X-F GCAACGCGTCTGGTTTCCACAAGAGAAGATA
TFR-X1-R CCCAAGCTTGAAATTGCCGGTAGGTAACA —1229~+92 1321 I min20s
TFR-X2-R CCCAAGCTTCTAATCTCCAATTGTCGTCC —1229~—-224 1005 1 min
TFR-X3-R CCCAAGCTTCAGCAGATTCACATGCCAA —1229~—537 692 42s
TFR-X4-R CCCAAGCTTTAAATCTTACCAATGCTCTCG —1229~+48 1277 Imin17s
RIABARGME YRR Sk 055 3 RRAF BRE L RSN A Ll fF

FPCRA Bt 5 R IR AR BRSO E) , 34544
AR RIR L TR . FMIu 1 FXho 1 XUEFITE-1~
6 MpGL3-Basic, %444 #pGL3-TF1~6 4 Jit
s FHMiu 1 A Hind T XU Y] TFR-1~6 F1pGL3-
Basic, #4E4H#pGL3-TFRI~6T 2 Fiki; FHMlu
I FiHind M ALEEYITE-X1~3 . TFR-X1~4F1pGL3-
Basic, JE%H#H#pGL3-TFX1~3, pGL3-TFRX1~4
WA TR ; FHind A BamH TXUEE VI TF-Y |
TFR-YFIpEGFP-1, %44 & pEGFP-TF M pEGFP-
TFREE 4 JiT#

om L 3E I B R B A 4 Fi Heladll fifd 55 57
TE 5 1% 3BT FI10% 1L TH B MEM9E 4 35 2 W
37°C., 5%CO %M TFH:F . A RKRER
U B AT BRI A e . HARERVER IR . Huk
KR R AF i Helad Ml 422 A 244 L8R, 37 °CHE 5%
. HpEGFP-TFY pEGFP-TFR¥% 4t 41 g i ,
VApEGFP-14E & B4 XT B Bk, pEGFP-N1/E 4 [H
PEXT RN, BRI EEIANIL, Y24 h
JE RO SR AR BB N WSS EGFPHOL R IATH
o AT, DA AL X BT R pGL3-
Basicl 5 41 Jit ki 5 P2 B pRL-TK LA20 © 1Y L
B Je g i, AR E R 3L 37 °CHE R
24 hfE, WA AR T8O 5 IS PRI

http://www.scxuebao.cn

NMIFE Y24 Wi, WRRANAERE R, FBEREh 2%
TR (PBS) IR 40 il 1~2¥k , Wis+PBS, HFLINA
100 uLZ0 il 24/ W PLB, = IR RIS 7R Y
15 min; Bl 5 FH 66780 200 b ) 056 40 i 5 4= M
0 I L W e RS TR0 1.5 mL EPAS b B E 10
min, B LR 10 pLA0 AR 135 WO A 2 96FL A
AT, SRJE IS0 pL2é )6 2 B A6 I 57 LAR
I, LA, o i a3 R k e R
&, JFic g5 %; M A S50 uL Stop & Glo®ix
F, 5 R R R RO PO R Y
B, FHidsRaiE,

ot oA RS RARRE T Ak
PECR MG HE T VO R B E RN . LI
% FISPSS 16,054 th i LSDZ 5 48 vk W 44>
By A s F IS MAE W L 4 M, FIF GraphPad
Prism 71T G124 0 BT R B . GeitF
i MK P8 i P<0.05,

2 R

21 HFk&HuuraEBABRHFREMEESF
o

A Sk 5 efF tfr 1 a2 B mRNAJE 31 5
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DNAF 4 7 B 4T BLASTE XF, #RELfHltfrla
SN O T EFZ92 000 bp ¥ AIE A H 3T
ek X, BB R 3 B3 LA o fl ofr 1 a ik
R — 51 5 77 91 o 38 5 7E 2 ¥/ AliBaba 2.1 .
JASPARFITFBIND ) 5l %} tfFll ¢ 1 a ik R 3 B 116
TE DX HEAT 5 s - 45 G AL B0, 45 25R WK,
BVFZ AR N T 45505, fUiEGATA-
1. Spl. Oct-1. AP-1, NF-kappaB#IC/EBP%
(F 1), HAEL B A MehPrimer T 3 31 CpG &
(BUMFRAE ;. Island size > 100, GC Percent > 50.0,
Obs/Exp > 0.6), iR Eor, FHEHEhF 1T
CpGE i, TMitfrladt /a3 7 H 21 CpGly
LA, 43I T—1 796~—1 691 bpFl—79~+33 bp
(#12),

22 Ak faraBBBN FRARKER
EZ RO 12

LA Sk 677 35 PR ZH DNACH A, FH 514 TF-Y -
F5TF-Y-RY" 34 Fr BYTF-Y, 5% TF-1-F~TF-6-F/3
S5 TF-RY™ 14 64 A W BE 19 )i )+ v B TF-
1~6, 5|¥TF-X1-F~TF-X3-F4} ] 5 TE-X-RY" 14 1}
3K BETF-X1~X3; 5I¥ TFRY-F5
TFR-Y-RY" 14 )5 B{TFR-Y, 5I#TFR-1-F~TFR-6-
F43 515 TFR-RY™ 3 1 6 A [RI K BE 119 ) o 7 | B
TFR-1~6, 51# TFR-X1-F~TFR-X4-F/} 5| 5 TFR-
X-RY" 34 4 A A B Be TFR-X1~X4(38 1,
22), Wk firlat K E sh F X OR K B R
B HEPCR™ R/ NV il ST B — 2 (513),
YT RIIREUG 3+ H i B

2.3 HAkEHtR 1 aR E B s FRIEE AR E

W44 ) 1 pGL3-TF1~6 . pGL3-TFX1~3 .
pGL3-TFR1~6. pGL3-TFRX1~4LJ & pEGFP-TFAil
pEGFP-TFREE 41 it fr L vk Rl & 30, H 4 5
PCR=H) 467 — 2k (K14), KW R4 TR TJ5

24 RABEBRERZGWIER L of F0tfr1ak
E B & FIRIE X E M

Fi 44 7 5 2 i) pEGFP-TF Ml pEGFP-TFR & 41
JkL . pEGFP-1FEXT B B4 . pEGFP-N1BH 4 %f
R kL3 ) ) i 5 e HelalI i . 4558 W%, pEGFP-
TFFpEGFP-TFRYJ & 8K 5)) 4 (4 ¢ . 25 [ EGFPY
FIR(E ), IEM e fefrla)s 3 T % X BE Y
A B SR T

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

2.5 NIOSL RGN EEE R G4 F Sk & effn
tirlaZk E B o F A [E R B piE

Vb A P R O 2R e e 4 5 PR o L IR
pGL3-BasicX I JUkL 5351 5 P 2 iR pRL-TK A 4%
YeHelaZl L, $:Ye24 hig WAL, Kol 4 H A
JETRL I X BRSO 1 2 G o A5 R R, AR
FipGL3-TF1~6, pGL3-TFX1~2%¢ 61 5 % IR
K pGL3-BasicH A b # P 22 = (P<0.05), Hr
pGL3-TF2 M AH X} 2 i M e v, R R R
pGL3-TFX1. pGL3-TF4. pGL3-TF3. pGL3-
TF1. pGL3-TF5. pGL3-TF6HIpGL3-TFX2([%l5).,
A R pGL3-TFR1~6 . pGL3-TFRX4%¢ i 7%
5%t 8 50k pGL3-Basic}) 47 i 25 M 22 57 (P<0.05),
HpGL3-TFR3 1 AH X 2 Y M die i, Ho R KR
JpGL3-TFR4. pGL3-TFR1. pGL3-TFR2., pGL3-
TFR5. pGL3-TFR6F1pGL3-TFRX4([%16).

3 iR

B PR B sy a4 IX ) T XA FH e 7 4 975 1 5
T U T R s I O R 3 TR
T AR IO, B AR B AL T SRR S g
Ui, SR AR DR s Gk U R Y E 20 AR oo
F, RE SRNARAMIRS45G, e R
Frgt, R RIR K. TRITRaS 585
s MR R, B TR R AR AR h R
EwEAEH PO, w 5T © Uk B A Sk @5 TR
TfrlaZ 5 W /KX M (Aderomonas hydrophila)l&
e g i e A RO HAT, A K
tfirla e UG SRR I BIF ST LU =, AR S 222
XF AT Sk 6555 ¢ F a1 a2 RO 3 0 30 3% MR SR AT O
By, 2517 R BB £ 2 e R o1 a ik D] 2 53 8 428 ML
W R AL FIR AR

B SRS R 6 U R AL TR A B R AR A
OB, BERAEYROR ST RAALT R R
TR A S5 A7 5 —40~+40 bpZ 8] 220 X 1A 3k fifj ¢/ F1
tfirladE R IR B T B A W5 B i s, TATA
box il T4 —Fh i TR 45 A7 s 760 bpy, N
AREE R B R Bk B IE . CpGEy 7EHE R 3=
KAPE R E BEEN, ANFEHN460%)5 30+
5 CpGEy, EATIEH BB SR IR 7 5 (TSSs),
CPG & DX 48 A ) DN A Y5 Ak AT LIS i) ik (R
TR ARG SR 1 AT Sk 5 o D R Bl e 3k
X AAFAECPGEy 5 tfrlakk A 2l 8 X A7 7E

http://www.scxuebao.cn
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Fig. 1

1
T4

CCAATCCCTA’ AAGATTCCGCTCTCAAACTTAGCATTATCAAGCTACGCCTTTGTTTTGAATAGGCCTCTAGCGACCTCTAGCGGCCAAAATGATT

C/EBPdel Spl NF-1 GAGA-1

ACATACTGCACCTTTAACGATAATAACCCTGGTGTCAAGGTCAGTAAGTCTGTTAAAATATCATATAATTTGATCATTTAACGTTAAGAAAAAGGATAGT

TCAGGATGTAAAATGTCATGTGGTCATTAATGAATTGAAAACATGATATTTATGAATTAATAATCCATGATATTTGTAAAAACATTTTGCCTTGAAATTA
C/EBPalp Oct-1 C/EBPalp GAGA-1 Oct-2.1

AGATGTGTGCACTACACATGACATTTTTAGTCACTACATATAAACTGAAAATGGTTTAAATATACAAAAACCATGTGAAACCAGCAAAAAGTACATTTAT
NF-1 TBP Oct-1

AATAACTTGGCACATGTAGATTTTAAAAGTTTTTTCCTTTTCTTTATTGTGCACAATTTTTTATATTTCATIGACCAAATACAATTCAATTCAGTTCAAT
C/EBPalp  NF-1 GAGA-1 C/EBPalp
TCACATTTATTTGTATAGCGCTTTICACAATACATATCGITTCAAAGCAGCTTTACAGGGAGTTCATGTCAAAATTACAATTTATGTAATTTCAGAAATG
HNF-3  Oct-1 C/EBPalp Oct-1 C/EBPalp
TACTTAACTTATATAATCACGCAATTAGCTAACAATGTAATAATTTGGGCAATTTAATTTACAGTCACTGTTAGCAAATTAATGGTAGAAACATTGAGCT
C/EBPdel C/EBPalp Oct-2.1 C/EBPalpha GAGA-1
AATGGAAGTAATGAATACATGTTAACTGTTAAAATACAGGATTCCAATCCCAAATTCAGAGATGTGGGATTAGTTTCTGTAGTTTCTGTGGGATTAGTTT
Oct-1 C/EBPalp Spl spl
CTGTCAAGTCAATGCATTACCAGGATTGAAAGCCACTGCTCTTCACAGTACTGCCTTTTATGAACAATTGTATTTTTATTGT ATTTTGCAATAACTCTTT
C/EBPalpha  HINF-1

AGGTGCAGTITTTTCAATCTCTTTATCTCTCTGGAAAGCCCAGAGTTGTGCAATGCCAGTCACACACTGGTGTGATCTTITGTGATTITAGTAGCAGATACT
C/EBPalp GAGA-3 NF-kappaB C/EBPbeta NF-kappaB  GAGA-1
GATACCTGCAATGTTTAAACTGGACGTCATCACACTTCTGATATACTCCAAAAAGGCTTTTTTGGTTTTGCTGAAAGTCCATCAATTTGTACTTITACACT
HNF-1C AP-1 NF-kavpaB
CITGCATTGAGTAATATTTACAATGTGCAAAATATTTCCAAACACACACATACAACAGTCTCTGAACAGAGACAATGTTTACTCTGGGCAAACGTCTITA
GAGA-1 C/EBPbeta C/EBPalp ~ Sox-2 C/EBPalp HNF-1C
CAAATGATGGTATCCACCACAAAATGAGTTAATCATGTCAAGGAACACGTAAGGAATGTGAATCCAGACTGCGGCTTGCAATGAATCAACACACACTTTT
Oct-1 AP-1 Spl HNF-1

ATGCTGATGCATACAGCAGTAGGGGAGACCGGGGCTAGTTGTCACAAGGACTTTATCTTGACTGTAAGATTTTGAGTTAAAATTCAAATTGCATAAATGT
Spl C/EBPalp Oct-1
GATTTTGCACTCTAAACTACAATTCTAAATATTTCTGTTGTGCCAAAAAAAAAACACACACAATAAAATCACAATTTAGGTAAATGTTGACTATAATAAA
C/EBPalpha NF-1 Sox-2 C/EBPalp
GGTAGATTTTACTGAAAGGTAAGTTIGTCTCATTTTAATGTAATTTTCGAGGTGCATGTAACAGTATAATTATACTGTTCTACGATTAATTTATATAAAAG
Oct-1
AGGAAGCTAATGITIGGTTTITTTTTTTTTAATTGTTAATAAATGTTTGACATTAACATTAGCTGCACCAGGGAATTTTCCACTTTGCAAATGTGAACTG
Spl HNE-1 C/EBPalp NF-kappaB
GCTCACTGCCTGCACAAGCAGATATTGAGAAACCATGAGCAAATGATGATGATCATGTCTTGTGTTTGCCTGACCCAACCCACTAGTGCTTCCAGACCTC
\TA-1 CCAATbox spl
CTATAAAAAGCATCGTCTCTCTTGTCTCCCCCTGCCAGAAATCCCTGGTGAAAGCCTAAAATGAACATCCTGCTCATCTCATTGCTGGGCTGCCTTGGTA
TATAbox 4

ATTCTCATCTTTGATACTGTTGACATTTTCTTCTTCAGTTCTTAATCATTGTGTTTAACACTGATTGTTTTCTTTGCAGTT

@

CATAAGCCACACTAAACAGTAATCAAG TAATATAATTATTGCTATCCACACACACAC, 5AGCTGCAGCTCTCATTATCACTGTGCTCTTGAACAA
Oet-11 Sox-2 Oct-1 GATA-1

GACCTAATAACATCATGGTGACTGTCCCTGTCGTAAGCTGTTTCAGCT, GCGAATTGTTTTCATGAGCAGTATGAATTTG! GTGTGAGCAGT
NF-kB CAP Oct-1 C/EB]

GAATATATTAATATAATCCTAATAGAT GETTATCTACTGTAATATTAGTCGGTCTGTCTCGTTCTTATCCTGAGGTTACTG TAGTCAGCCAGCTCTGGTC
C/EBPalp GATA-1

CATATCCAGATCAGATGGTGGA

TAGAGACAACTACAACAGCCCTAAATGTAAGCGGAGACCATGACAACTAGACAAGCC
Spl CREB

GCCTGTGAAGACCTTGTCGAATAGACAGCCATCGGCACAGATCCACAGTGAAGACCGTGCACAAGAACCAGAGTCCTCCACATTGACCCG CATGTCCTGA
C/EBPalp

TITTGCAGAGTTAGATGCGTTCCTAGGTCAACATATTTTGTTGATCCTGGAACAACATTCCTGTTCAAAAATTCAGTCCTAATCACATAACCCCTAAACC
\TA-1 5 cAP

SAL

AAACCCTATAAGTTATGCCTGAAATCAGAGGGAAAATAATAGGCGAATACCACTGATGCAGAAGCACTTAACCCTGGTTGTAAGCCTAAACATGACATAA
Oct-1 P-1

ATA-1 AP-
ACTGTAAACTTGTCCCTCAAATCGGATTGGTTGATTGGAATGTTGATCCAG! CATGTTGTACTTGGTGAAATCAGGTTTTGCGCACTAACCTTATGGC
NF-kappaB NF-1
CAGCTTTAACTCTCCTCACTCCAAATTCTGGTGTAATGTATCCCAATCTTCAAACAGAAGG TGTATG TATTCTGAATGATATCACTCCACAGTA
C/EBPalp Oct-1 CREB

TGACTTGTGATGCAGCCTGGAACTATAATCACATCATGTTCGTTCGTTTGGCCAGACTGAGCCTGGTTTCCACAAGAGAAGATATTTTGAAGAATGTCGG

AP-1 Spl
TAACCAAACAGTTGATGGAGCCCCATTGACTTCCATAAGCATGGAACTGTTTTCTCCAGAGC TGCTTTATATATGAATTGAACGCATTCCATAATTGATT
C/EBPalp Spl cpP1 Oct-1  C/EBPalp

AACTTTATACACAGTITATTGAAGTAAACTGAACCAACACTGAACTGATTTCAGCTGAATAACACTATTTTCTTTTTAGAGCTGCTITACAGCAGAATTCT
o

GTTTGTATCATTTATCTGAACTITCCTGTTTATTCCTATAAAGCTGCTTTG “AATCTGTATTGTAL. 3CACTATATAAAT SAGACTTGGCT
GATA-1 NF-kappaB Oct-1 HNF-3 NF-1

TATTGCTAATTGACATTTTATAATTTCATATTTTGATAAACAGTGTATTGATAAACATGACAACACACTACATGTAATGGCAACTGTGACAGGTAAGAAA
C/EBPaloha  AP-1 C/EBPalp NE-1

CAGTTGCTTAAATGTGCTTCAGCGTTCAGAGAATGAGGTGTCTCCAACATTTGCACACATGCACACTTAAAACTAATTCCGAGTTACCGTATTATTAACA

C/EBPgam Oct-1 HNF-1
GTATTTTCACAGGTGCTGCTGAATTTTGACGAAAACCCACATTGGTTATGTTCTTTACTTTCCTGAGCTECTCCTGGAAAATGTCTTAGAT TACTTTGGC
Oct-1 C/EBPaloha  Spl

CCAAATGTTCTTGTTCTGCCTGCTCTGTACAGATGTTGGCATGTGAATCTGCTGAGCTGACACTTTAAAAAATAAAGCAATCTTTICATTACTTAAAAAA
Oct-1 C/EBPalp CEBPA

ATTAGAATAAACATTCAAGACCTTCCTTATTGTGGGAGAAGTTAAATAAAATGGTTACATGTTATTATAAT TTATTATAAATACGTTATTTATTGTTAAT
HNF-1 Spl Oct-1 C/EBPalp

AAATTATTATTTATAATTAAAAAT GATACATTTATATAATAAGCGTCTCAAAAGAATTAATATCAATTATATGCTAGTTAGTATTAATCAGTTCTATGTA
C/EBPalpha  Oct-1A HNF-1 AP-1

GCTATTCAGTATATGACCATATTITATACAAAATACTCTCAGAATGAGGACGACAATTGGAGATTAGGCTCAATTTTAAAATATTTTTAATACAACATAA
GATA-1 C/EBPalpha C/EBPalp

ACCTTCATCTGCTCTTGAACCCAGCTACATAGCCTACTGAATAGATAATTCTCTAAAATTGAAACCC GGAAGTGACACC, CACCCGCCTCCCCAATA
C/EBPalp spl

TGAACGCTTCATAGTTCTGCAGGGTCTCCAAGGTTATTTTGTGTTCGTGAGGTGCTCGCGGTGGTCGTGACAAGGGTGCTGCGGTCGTGACGGGAGCTCG
TATAbox C/EBPalp 1

AGAGCATTGGTAAGATTTATCACAGATTTATGGTCTTTTAATATAAATGTGTTGTCTGCAGAATGTTACCTACCGGCAATTTCTACTGTAGTATTGCAGA

(b)

ERBEHFHEREFESMATN

L& tf (a)F tfrla (b)E

Prediction of transcription factor binding sites of proximal promoter in
M. amblycephala tf (a) and tfrla (b) genes

GALR, M T RIZRTRTATA box i B, FAR+1FORFE BRI — AR T B3 — s Ak

The underlined and shaded parts represent transcription factor binding sites, the dotted line represents the TATA box position, and the subscript +1

represents the first base of the first exon of the gene
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Fig.2 Prediction of CpG islands of the tf(a) and tfrla (b) gene promoters in M. amblycephala
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Fig. 3 Electrophoresis of ¢f(a) and tfrla (b) genes promoter different length fragments of the M. amblycephala

(a) Y represents fragment TF-Y, 1-6 represents fragment TF-1 to TF-6, X1, X2 and X3 represent TF-X1, TF-X2 and TF-X3 respectively; (b) Y
represents fragment TFR-Y, 1-6 represents fragment TFR-1 to TFR-6, X1, X2, X3 and X4 represent TFR-X1, TFR-X2, TFR-X3 and TFR-X4,
respectively; M. DL2000 DNA Marker

24 CpG By WU A7 i, HH AP -79~+33 bphb iy sHIEAL AT BERZ WAL SRk . SR, ofirladk [N R
CpGEy i WERZ LR B F X8, HEM[ZCpGE i CpGiy M Ak 15 H 38 Z [A] (1 56 2 i R B 5%
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(a) YR /RpEGFP-TF, 1~63%/~RpGL3-TFI~TF6, XI.
1~6& 7~ pGL3-TFRI1~TFR6, X1+
Marker

[ % 5 ¢f () F0 tfrl a(b) B & /B o F E 2H R fi PCRAE 7k [E
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X2. X3. X474 5% RpGL3-TFRX1. pGL3-TFRX2. pGL3-TFRX3. pGL3-TFRX4; M. DL2000 DNA

Fig. 4 Electrophoresis of ¢f(a) and tfrla (b) genes promoter recombinant plasmids of the M. amblycephala

(a) Y represent pEGFP-TF, 1-6 represents pGL3-TF1 to TF6, and X1, X2 and X3 represent pGL3-TFX1, pGL3-TFX2 and pGL3-TFX3, respectively; (b)
Y represent pEGFP-TFR, 1-6 represents pGL3-TFR1 to TFR6, and X1, X2, X3, and X4 represent pGL3-TFRX1, pGL3-TFRX2, pGL3-TFRX3 and
pGL3-TFRX4, respectively; M. DL2000 DNA Marker
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Fig. 5 Diagrammatic drawing (a) and activity analysis (b) of different length fragments of
the M. amblycephala tf promoter
1. pGL3-Basic, 2. pGL3-TF1, 3. pGL3-TF2, 4. pGL3-TF3, 5. pGL3-TF4, 6. pGL3-TFS5, 7. pGL3-TF6, 8. pGL3-TFX1, 9. pGL3-TFX2, 10. pGL3-TFX3;

data are described as mean+SE (n=3); different small letters above the bars indicate significant differences at P < 0.05
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Fig. 6 Activity analysis of different length fragments of the M. amblycephala tfrl a promoter

1. pGL3-Basic, 2. pGL3-TFR1, 3. pGL3-TFR2, 4. pGL3-TFR3, 5. pGL3-TFR4, 6. pGL3-TFR5, 7. pGL3-TFR6, 8. pGL3-TFRX1, 9. pGL3-TFRX2, 10.
pGL3-TFRX3, 11. pGL3-TFRX4; data are described as mean+SE (n=3); different small letters above the bars indicate significant differences at P < 0.05
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and exhibits synergistic cytotoxicity with platinum drugs and methionine sulfoxide reductase B genes in Apis
in oxaliplatin-resistant human cervical cancer cells in cerana cerana[D]. Taian: Shandong Agricultural
vitro and in vivo[J]. Oncotarget, 2016, 7(31): 49310- University, 2015(in Chinese).
49321. [31]  Theisen M, Behringer R R, Cadd G G, et al. A C/EBP-
[30] X W ARE IR OB B 2 B 2 T ARIE binding site in the transferrin promoter is essential for
SR BB A I AE W) S D RE 43 AT [D]. 282 Il R AR LK expression in the liver but not the brain of transgenic
2%, 2015. mice[J]. Molecular and Cellular Biology, 1993, 13(12):
Liu F. Biological analysis of iron-metabolism protein 7666-7676.

Cloning and transcriptional regulation of ¢fand ¢fr1a promoters in
Megalobrama amblycephala

WANG Jixiu, ZHANG Feng, WANG Weimin, LIU Hong"

(Key Lab of Freshwater Animal Breeding, College of Fisheries, Ministry of Agriculture and Rural Affairs,
Huazhong Agricultural University, Wuhan 430070, China)

Abstract: In order to explore the transcriptional regulation mechanism of the #f'and tfrla genes in Megalobrama
amblycephala, the genomic sequences of ¢/ and ¢frla were obtained from whole genome sequence database.
Transcription factor binding sites and CpG islands in the promoter regions of #/'and #frr1a genes were predicted by
bioinformatics methods. Fragments of different length of the predicted promoter region of ¢/ and #firla were cloned
by PCR amplification. The amplified different fragments were ligated to the pGL3-Basic/pEGFP-1 vector.
Subsequently, the recombinant plasmids were transiently transfected into Hela cells for fluorescence detection by
the Dual-Luciferase Reporter System. Bioinformatics analysis showed that there was no CpG island site in the ¢/
promoter, and there were two CpG island sites in the #frla promoter. A total of 9 #fand 10 ¢fr1a recombinant
plasmids containing promoter fragments of different lengths were successfully constructed. The detection of Dual-
Luciferase Reporter System showed that the core region of the #/ promoter was —268—+56 bp, and the —1 308—
—1 102 bp fragment may have a transcription factor binding site that positively regulates the gene expression. The
core region of the #frla promoter was —224—+48 bp, and the +48—+92 bp region may contain negative
regulatory elements that inhibit the transcription of this gene, while the —1 229——1 219 bp region
might contain positive regulatory transcription factor binding sites that promote the ¢frla gene
expression.
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(b)

B FERNEAEGFPRNa), tfrla(b)fE HelaZl f h B RIAIE R
(a) 1. 525 4HpEGFP-TF, 2. BH kX pEGFP-N1, 3. [ ¥ %t I pEGFP-1; (b) 1. SZ4 2HpEGFP-TFR, 2. BH P4 %t fEpEGFP-N1, 3. [ 4 %t &
pEGFP-1
Plate Expression of tf{a), tfr1a(b) with green fluorescent protein EGFP in Hela cells
(a) 1. target pEGFP-TF vector, 2. pEGFP-N1 vector served as a positive control, 3. pPEGFP-1 vector used as a negative control; (b) 1. target pPEGFP-TFR

vector, 2. pEGFP-N1 vector served as a positive control, 3. pEGFP-1 vector used as a negative control
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