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Abstract: Thx3, a member of the TBX2 subfamily of T-box gene family, encodes a transcription factor with a highly
conserved DNA-binding domain, which called T-domain. 7b6x3 is involved in morphogenesis and organogenesis in
vertebrates, such as limb development, heart remodeling, and neural placode differentiation. In the present study, a
full-length 2 908 bp Thx3 cDNA from Acipenser baerii (AbThx3) was obtained using RT-PCR and RACE technique,
which includes a 2 166 bp complete open reading frame encoding a putative peptide of 721 amino acids. AbTbx3 shares
73.5% identity with its human homolog. Particularly, the DNA-binding domain of AbTbx3 shared 95.2% identity with
human Tbx3. Phylogenetic analysis revealed that AbTbx3 was grouped with Tbx3s in other vertebrates, which were
clustered with Tbx2s and separated from Tbx4/5s. The predicted secondary and three-dimensional structures of the
T-domain of AbTbx3 were remarkably similar to human Tbx3. Through semi-quantity RT-PCR, the expression of 4bThx3
was first detected at blastula stage during Siberian sturgeon embryonic development, increased gradually, reached its peak
at early tail-bud stage and then decreased slightly. In adult sturgeon, AbThx3 was strongly expressed in eye, brain, gill,
intestines, pectoral fin and pelvic fin, but not in liver, blood, heart, kidney and muscle. The whole mount in situ
hybridization showed that AbTbx3 was mainly expressed in the otic vesicle, hindbrain, dorsal notochord, pineal organ and
dorsal fin bud in the larvae of stage 37 and 43.
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2 gk R PHIHRIEAT Thx3 3N 1) vg B AR K 20 159

H T-box (Thx)FEH o JakAHGRAE R, AN e,
it £ R TS o R I 22 A RIS LR, e AT 36 ) 20
T T-box P K (Papaioannou & Silver, 1998),
T-box & FH & —REE Wk KT, B 12180
R SF R IR IR FE ) T-box 45 #41(T-domain) .
T-domain —J7 1fl 7] &5 & K¢ 1) DNA J7 41 J B R —
Z4A&(Minguillon & Logan, 2003), [&]iRik B A —A4
Bl SR A AR R, T LU0 st o YRR R s
(Conlon et al, 2001), T-box F: A F= LEAE TEARRL A |
WL LRI B R B & #E4E H (Wilson & Conlon,
2002). A2 T-box H:PH I 2 T8 RIIK F IR
i, WS O—T4E51E (Merscher et al, 2001), 0y—
44 (Bruneau et al, 2001)F1 B —FL AR &A1
(Jerome-Majewska et al, 2005).

Tbx3 F:PHJE T T-box KIKEH TBX2 WK%
(Agulnik et al, 1996) . HHAEHERH Thx2/3/4/5 i K
DR 386 R AR 5595 567 A Thx2/Thbx3 A1 Thx4/Thx 5, Tfii
Jadb— B TE R Thx2 Thx3. Thx4 Fl Thx5 P44
FLA (Wilson & Conlon, 2002). #EHEN], 1% PUAS3E A
3 SR N T 3 A A7 65 50 ) U5 2 i (Horton et al,
2008). Thx3 EEZHRWERFEIREP B O
JIE AN 7L IR 4545 T (R JE i (Mesbah et al, 2008; Suziki
et al, 2004), [A]IRf ALK AT K L Fe
R 15 4 T A T (Takabatake et al, 2002), 75T Al
DS, Thx3 (R HE ARARTS RN B g X 45
JEE 4% B DA R Sk 5 ph 261 R 0K (O Neeill et al.,
2007; Schlosser & Ahrens, 2004), Thx3 7EARZ] 21
o IR A I S AR R A2, TS 1l A 17 i i o
Thx3 45 1. 55 {1 %1% (Takabatake et al, 2002), /)N
T R AESE AT R T Thx3 )4 IA(Eriksson &
Mignot, 2009).

637 H A 2K g Yo i, 7 “Khimten”
R, RIT G HE S ) 1) S Y AN BE AL BT R
Mo HUGKTUHEH Thx3 KPR PIRFFE M A WARIHE,
AT LAVEAA R T (Acipenser baerii)  SEHAF KL,
S bE T PEAARINE T Thx3 FE IR 1) cDNA 4K, Jfn 3L
TENENG A R A A ZA T AT TIN5 3 IE 73 AT,
AR Thx3 FERIAE VAR AT &5 5 T8 B S A
FPE R B55E T e

1 #MR57F%

1.1 BERARE
PEAAF) W AT (Acipenser baerii)S X5 U1K H KIE

KB A0 T R A R A |, 7RSI YR KR T
15.5~18 C, #fi#% 7.0~8.0 mg/L, pH 6.5~7.5 it
ATHEAL 7% (Song et al, 2010). 23 W 4E 37 WIFN 43
WG (43 177152 4 Gibbs & Northeutt, 2004),
AR BT R AFE M RNA FES G- T
RNA #2807 H 4%% B B (PFA) T 4 “C [
R, FRAETARE . DL EBRE A
{47180 C.
1.2 FAFNTE Thx3 EE cDNA K ERRITE[E

TETCRZIGEAAT N, HRIRA R RNA $2E6A
TG 53 B PR R 6 R i (1) 5 RNA . R O sk &
Zi(Promega), LLE RNA NHEAR, oligo (dT) A 514,
T-42 CWFE 1 h, RK¥xEH cDNA. H DNAStar
1) MegAlign X ZANFHIT YR ¥ Tox3 & )7 41k
AT R PR LEE, $RH PRSP &5 3k, JFH Primer 5.0
FE AR ST S5 R B0t Y () DNA 80 3R 95514
AbThx3-F Fl AbTbx3-R(F 1). 1] Promega 22w [
GO-Taq DNA &l LU IT#3 cDNA AR,
IONEI¥) AbTbx3-F F1 AbTbx3-R 4T PCR KV
FEh: 7 95 CHIARME 2 min, FRLT 35 MEH
Y95 C, 30 s; 53.6 'C, 30 s; 72 °'C, 1 min), /5
T 72 ‘CHEMH 7 min. FrfS PCR =¥ 1% B b
R H KA, I e BN 7 5 (OMEGA) 4l Ak,
H 0 B, SR 5% pGEM-T Z /& (Promega) - #14,
TOP10 J&SZA(CRMR) . TS B v 480 i 1 B i ik
PCR %585, %4 LilgAd TAEYEARE R A BT
JEHIIE -

£1 ALWFERMSIMET

Tab.1 Primer sequences used in the experiment

SH e ELRE (9
Sl sl RKXiE(C)
. . R Annealing
Primer name Primer sequence (5'-3")
temperature
AbTbx3-F TBATCACMAAATCNGGRAGG
53.6
AbTbx3-R ACDACTTTDGACATCCAYTGYTC
Abf-actin-F TTCTTGGGTATGGAATCCTGCG
60
Abf-actin-R TACAGGTCCTTACGGATGTCAACG
RT-AbThx3-F TCAGCGGGTGTTAGCACGATGG
60
RT-AbTbx3-R GCGTTCAGAAAAGGGTGGCGATG
AbThx3-GSP1 TGGTATGCAGTCACGGCGATGAAGTC 68
AbTbx3-GSP2  GGCTGATCCTGAAATGCCCAAGCG 68

1.3 FEAFNTE Thx3 EE cDNA &K E

H R Boll P %552 Thx3 RN A, fEi%74)
#8439 %1 5'-RACE F1 3'-RACE JE AR S5 14
AbTbx3-GSP1 ! AbThx3-GSP2(# 1). | RACE



160 3 W ¥

[ 33 %

iR 7 £ (Clontech) LA H7 5 #2 HU () &1 RNA & &
5-RACE Al 3'-RACE 1] cDNA 1E 4 #54R, 43l F%F
SIS RACE 3R5 & il A 514 (UPM),
FIH Advantage 2 PCR &£ (Clontech) T4 4,
TR PRI AT Thx3 cDNA ) SR 3T 3K 3 . &
MNAEF N 5ELL 94 °C, 30's; 72 °C, 3 min #4754
MEFR; FELL94 °C, 305s; 70 °C, 30s, 72 °C, 3 min HE4T
5 MR, B LL 94 °C, 30's; 68 °C, 30s; 72 C, 3
min BT 20 MEFR. PCR 74194 5 R 35 1%
[ AT, ¥E Thx3 cDNA (1) 5'Aui Al 3' A bty 5 /iy [
PR BOdEAT PR, £93814K cDNA J741.
14 HMEEFESH

¥ HT14 cDNA 7741 H NCBI M) BLAST I
H 5 GenBank i 72 117 I BEAT RIS LT, SRS
FI ] DNASTAR f#] EditSeq #iH /341 cDNA 41
LABHE, HEM SRR Sk ot e )[R Lt
K MEGA4.0 #4E Clustal W BLHHEAT, FFLAAD
$:7%(Neighbor-Jorning, NI)#JH T-box HEHH R4
HEARR, DABEEfa Tbx15 fEAANEHE, Wit A5 S
K56 (bootstrap) 3R 19 R 40 7y LI EAS (R 1 000
K)o KH NCBI M) BLASTP T H A5 Thx3 I
T-Domain, ¥ ] SWISS-MODEL (SIB) %} fif ff1
Thx3 F:IX ¥ T-domain #E47 = 445 F F500 .
1.5 RT-PCR ¥ E=Z7H

FEHC 8 ML 10 M. 18 HH. 20 . 22 HH. 24 .
26 #1. 29 #A. 30 HAAI 32 HAREG ARG, DL SR
TIZE 2 d et R . s B8 BT . g, 6.
M. O EERULA 11 FRZHZL0 R RNA, 435
F s R84l cDNA B (J57% 1) L), KA
ARINEET B-actin 15 NS EEK AT RT-PCR, ik
R SR A SR AR 1. RVAR R A 20
uL: 1 5xGO Taq reaction buffer 4 uL, MgCl, (25
mmol/L) 1.5 uL, dNTP Mix 0.4 uL, | R34 51
241 uL, cDNA 4R 1 uL; GO-Taq DNA polymerase
0.1 uL; H & FRHNE . INFRFH: 95 °C, 2 min
FRASE; 28 AMEHR: 95 °C, 30's; 60 °C, 30s; 72 °C, 30
so PCR J=WI%8 1.5 % ISR 58 Fe Pl kA W 23 7 o
1.6 EBKFREAMIAR

McAE Roche 23 ] 113t W 45K AR S s ik 1
AbThx3 FERI s SCHREE o I RIE AL RS 3%, BT
B AR IR /K B8 0d 0.1% FE IR R — ZIi8(DEPC)
LOBE, BEIEZRASZE 180 CraiiMils 8 h LA L. Mot
o OR A7 T &l H i o 6 7 £ 28 B L

PBS-Tween #iR(PBST)ACH] 100% 75%- 50%F!
25%H FHEEWE 52 /K 2 PBST; R F & M1 K (20
pg/mL) T 37 CWk 30 min; H% 2 mg/mL H4 8
W VB ATAA 10 min; FRZE 4% PFA T =304 2 20
min, F = ZFH(100 mmol/L, pH 8.0)F e f il i
0.25% LIREFHI T i LB AL A BE 60 min; H)5
F PBST P3¢ 3 ¥K, BEIR 5 mino P75 2 2835
[50% % & 7 W ki, 5xSSC (pH 7.0); 0.1%
Tween20; 500 mg/mL %L} tRNA; 100 pg/mL T3]
155 CHlAAE 3 hy S5 AbThx3 | L RNA #RE
HHAT 2500 F5F6 R 5 I BIBC I 1 288, T 55
CTHAL 12~16 he NPEZARRr RS G IIREE, 2%
IR A fa G2 — 28 2 X SSC B R BRI 2448
WA 100%- 75%- 50%- 25% I 23S AT 100%
(1) 2X SSC) T 55 CHEATVER:, 43 YL 10 min; AR5
T55 "C) 0.2XSSC ks 2 ¢k, &K 30 min;
Z— R PBST HEMBEM 0.2 X SSC(H &
75%. 50%-. 25%[F] 0.2 X SSC F1 100%f] PBST)H
HIE VR, #0610 min. FE 2R (PBST i
T 1%/ N I3 1 ) = iR B ARG 3 by
XG4 anti-DIG alkaline phosphatase conjugated 4t
PRV P24 1 0 8 000 JEATFR) T4 C
AR, FE R AZMH[100 mmol/L NaCl;
100 mmol/L Tris-HCI1 (pH 9.5); 50 mmol/L MgCly;
0.1% Tween-20; 1 mmol/L 75 JEWK M) =3 e 3 1K
B fE# 4.5 ng/mL NBT #13.5 ug/mL BCIP [ 42
MR AT RO RN .. WAsEE N PBS
(pH5.0) P& 11 [ ¥, {E 4% PFA [ % 10 min Ji %
AN H- M T

2 &4 R

2.1 T{ARTES Thx3 BIFFIFARFEH L ST
ATV 3 (R v B A B PE AT R 6 Thx3 FEIH
236 bp 1] cDNA B, ARG R3S HI P21 3y
FPE5 1Y), FIH RACE BTG 2—441K 2 908 bp
f¥) cDNA(/E 1). #JH NCBI M) BLAST T H. Lt
X RIS S BE Ty A Thx3b RIS TS s, M,
WAV LT 6y 4 N AbThx3, I K% 7 5348
GenBank(&id 5 : ADW77637). IF45 K 2166
bp MIFFUEEAE, Al gnfd 721 N IERR R R,
PRI A 2 T RELI N 7.35X10%, 251
H7.88, H S-AERHIEX(UTR)K 584 bp, HhH
UGS T (ATG); 3-UTR K 158 bp, BAH A2
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Fig. 1

GCGGGGACACAAGCGCAGGGAAAATCTTAGTGTTGAGGTTTCGCCTTCTCTCTCTCCTTTCACTGGAGACTGACTCTCTCTTCTTTATTC
GTGTGCAGGGAAAGATACGAATTGTTCTACATAAGCGACGCATCTCAAAAGATCTACTGCTACAAACATTTTGTGCAAGGAGATAAAAAA
AGGCATACCCTTTTTTAAGGAAAAAATACCGAACTACATTCCTCTGGCTTCCCTGTACGCACATTCTTGACATATATATTGGCCATGCGA
CAAGAAGAAAAGTAACCGTATTTGACTTAAAGAAAAACGGGCGCTTTCAATGCACAACGCGGAGAGAGAACGGGATCACATTTCTCATTT
TGATTTTCTGATTTTTTTTGAGGGATAAACAAATATAAATAAATAAAAAAAAAGGTTCCTTACCTTGCCAGCTGATAGTCTTACTGGGAT
AAGTCTTGGGTTTGACACTTGCAAGCCTTAAAACTTTTTTCCTTGGTGAAAGAAAATGTGCTACTAAAGGAGGCATTGATCGAATAAAAC
CACACACAAAH[EEFCAACATCTGGAGCTTCGTTGGTGGAGTGGATGAATTTACCGATGATAGATCCAGTTTTTCCAGGAACGAGTATGG
M N L P M I D P V F P G T S M A
CATATCATCCATTTTTATCTCACCGGGCGCCGGACTTTGCAATGAGTGCTATGTTGGGGCACCAGCATTCCTTTTTCCCGGCCCTTGCGT
Y H P F L S H RAPDVFAMSAMTULG HUOQU HSV FVF P ATLATL
TGCCCCCGAACGGTGCTGCGGCGCTCTCCCTCCCGGGAGCCCTGGGCAAGCCCATTATGGATCAGCTGGTTGGCGCTGCGGAGACCGGCC
P P NG A A AL S L P GA L G K P I MD OQULV G A AUZETG L
TGCACTTCTCTTCTCTGGGTCACCAGGCTGCTGCCGCCCATCTCAGGCCTCTCAAAACCCTGGAGCCAGAAGAAGAGGTTGAAGATGACC
H F 8 S L G H Q A A A A HLURUPULIKTULEUPEEEVEUDTUDP
CCAAAGTCCACCTGGAATCTAAGGAGCTTTGGGAGCAGTTTCACAAGCGCGGTACTGAAATGGTTATCACAAAATCAGGAAGACGAATGT
K vV H L E 8 K E L W E Q F H K R G T E MV I T K S G R R M F
TCCCTCCGTTTAAAGTGAGGTGCACTGGTTTGGATAAAAAAGCCAAGTATATTTTGTTGATGGATATCGTTGCGGCCGACGACTGCAGGT
P P F K VvV R € T 6 L D K KA K Y I L LMD I V A A DD CR Y
ACAAATTCCACAACTCTCGCTGGATGGTAGCCGGCAAGGCTGATCCTGAAATGCCCAAGCGAATGTACATTCACCCGGACAGCCCGGCCA
K F H N S R W M V A G K A D P E M P KR M Y I HP D S P A T
CTGGAGAGCAATGGATGTCCAAGGTTGTCAATTTTCACAAACTTAAACTGACAAACAACATCTCCGATAAGCATGGATTTACGATTCTTA
G E Q W M 8 K V V N F H K L KL T N N I 8 D K H G F T I L N
ACTCCATGCACAAATACCAGCCCAGGTTTCACGTTGTGAGGGCCAACGATATTTTAAAGCTTCCGTACAGTACTTTTCGGACTTATGTAT
S M H K Y Q P R F HV V RANUDIULKULUP Y S TF R T Y V F
TCCCAGAAACCGACTTCATCGCCGTGACTGCATACCAGAACGATAAGATAACTCAATTAAAAATTGACCACAATCCCTTTGCCAAGGGTT
P E T D F I AV T A Y Q ND XK I T QL K I DHNPFAIKG F
TTCGTGACACGGGCAACGGCAGAAGGGAGAAGAGGAAACAGTTGGCCTTGCAGTCCATGAGATCCTATGAAGAGCACCAGAAAAAAGACA
R DT GN GRREI KR RIKAOQTLATLGQSMMRBRSYEEUHIOQI KK KDN
ACGTGACATCGGACGAGTCCTCCAGCGAGCAAGCGACCTTCAAATGCTTTGGTCAGGCCTTGTCCCCGGCTGTGTCGACTCTGAAAGACC
v T §s D E S s§s S EQ ATV FKCV FGOAUL S P AV S T L KD L

TCTGTCCCAGTGATTTAGACAGCGACAACGAAAGCAAAGATGGGCACCAACCGGAGCGAAATGACTCCAGTAAGATCTCTACTACAACTA

C P s DL D S DNWE S KD G H O P E RND S S K I S T T T N

ATGAGGACTCGAGGGATGAGAAAGAGAGCCCGTCCAAAAAACACGTATTTACCGCTAATGACCCTGTGAGCAGGGGTCGAGAGGAGCCCC
E D S R DE K E S P S K K H V F T ANUDPV S RGREEZPL
TGAGGACTGAACGGAGCCCCGCAGACTCCAGACAGAGCCCCGCCACCATCACCTCGAGCACGACAGGGATGCCGGGCAGGCAGGACATTA
R T E R S P A DS RO S PATTI TS ST T GMU®PGROD I K
ARAGCCCTATCCTTGACCCTCCTAAAGTGGACGAGTGCAGGCCACCGAACAAGGAAACGTATGTGCCCTTGACGGTTCAAACAGACAGCA
S P I L DPPKVDETSCECRTPPNIKTETTYVZPLTVOQTTDS §
GCGCTCACTTGAGCCAGGGACACATGCATCATTTTGGATTTCCACCTGGTTTGGCTGGACAACAGTTTTTTAACCCTCTGAGTGCTACGC
A HL S Q G HMHHETFGTFUPUPGILA AG QO QTFT FNUPTILSA AT H
ACCCATTTCTCTTGCACCCAAGTCAGTTTAACATGGGCGGCGCATTTTCTAACATGGCTGCTGCAGGCATAGGCCCCTTGTTGGCAGCTG
P F L L EP S QF NMGGATFSNMAAATGTITGT PTZLTLA ATA AUV
TTTCGTCAGCGGGTGTTAGCACGATGGAGACCGCTAGCATCGCCTCCTCAGCCCAAGGACTGACTGCCACCTCTTCACTCCCCTTCCACT
S S A GV S TMETA AT STIASSA A QG GTLTA AT S S L P F H L
TACAGCAGCATGTACTGGCTTCACAGGGTCTGGCAATGTCACCATTCGGGAGCCTTTTCCCTTATCCGTACACCTACATGGCAGCAGCTG
Q Q HVLASOQOGTILA AMS ST PTFGSTLFUPYUPYTTYMA AR MAAA
CAGCTGCCTCGGCCTTTTCAGCAGCGTCGTCCTCTGTGCATCGCCACCCTTTTCTGAACGCAGTGCGCCCCCGTTTCCGCTACAGCCCTT
A A S A F 8§ A A 8§ § § V H R H P F L N AV R P RVFUR Y S P Y
ACTCCATCCCCATGGGTCTACCGGACAGCAGCACCCTCCTTACCACGGCACTACACACTATGGGCAACAGCGCAGGAGAGCCCAAGCCGA
s I PMGLUPOD S S TJLTULTTA ATLT EHTMGNSA ATGTET?PTZ KTP S
GCAACATGGCAACCAGTCCGGTCTCTGCAGCTATGGACTCGGCCTCTGAGGTCAACAGCAGGTCCTCCGCTATATCTTTAGGATCGGTCT
N M A T S P V s A A MD S A S E V N S R S S A I S L G s V s
CCCTTTCTCCAAAATGGGCTCAGAAAAGGAGTCGACCAACGAACTGCAAAACATCCAACGCTTGGTCAGCGGACTTGACTCTAAACAGGA
L S P KWAQKRSRPTNTGCI KT SN AWSADTLTTILNTRT
CAGATCAAGAAGCGGGTCTCCAT. TCACTGAAAGATAACTAACTAATTAAAAGGAGTTCCGTCTCCAGCTA
D Q E A G L H R E G G E K N H *
AGGCGGGTTTCGTTTTTTGCAGATCTATCAAACCAATCTTTTCAATGCACTTTGTTTACAATAAATAAGTACATAAATAAATAAATACTA

B 1 PHEAEE] Thx3 FE] cDNA 4K K HE ) 2 B8R 7 41)

920
180
270
360
450
540
630
720
810
900
990

1080
1170
1260
1350
1440
1530
1620
1710
1800
1890
1980
2070
2160
2250
2340
2430
2520
2610
2700
2790

2880
2908

The nucleotide and deduced amino acid sequence of sturgeon Acipenser baerii Thx3 cDNA

GenBank %ii*5 4 ADW77637. SLLLHIEHEAK 5-UTR MBS T, 25 RL IS T, BRI R cDNA MR 5. Bk, BLMN
SR C K IERR 5123 30 A T-box 45 H3K(T-domain). A% 58 A7 {5 5 AL ST X
Accession number in GenBank: ADW77637. The stop codon in 5'-UTR region is depicted on rectangle box. The asterisk represents the stop codon of ORF. The

polyadenylation signal is depicted on dashed rectangular box. T-box domain (T-domain), nuclear localization signal and transcriptional activation domain of

ADbTbx3 are showed by full line, dotted line and doubled solid lines, respectively.

F9 ATTAAA, HHJGH —BZ RS 7.
it aE AbTbx3 7E T-box F G H (LAY, Tk
MREERN S /LS J8 TS XS, JTUE, BEEy 1A
TR PR AT () T-box 25 A BRIP4, LLBE
o s R Tox15 A NAMERE, FIH MEGA4
AF LA A T-box KK R G (B 2).
SRR AbTbx3 HH e JLA Tbx3 Fh—3Z, 1M
5 Tobx2 #1408, H Tbx2 Al Tbx3 X/ —4
KI5y % 5 Tox4 A1 TbxS A4 I 5r SCHI 4 25, AL
AbTbx3 SBE i Tox3 EIMELL MR R R, b

TR

IAFALEE 15 2] 95%(F] 3).

2.2 AbTbx3 B R F1 =R LE# M

AbTbx3 5N Tbx3 HATHmMEYENE, X3
73.5%. AbTbx3 J+4111] 105~292 14 T-domain, 5
A Tbx3 ) T-domain [A]J51EIES] 95.2%. T-doman
X 781k KLTNN; 334~357 A e hifs s,
358~442 ML aE X (18 1) A SWISS-MODEL
(SIB)% AbTbx3 ] T-domain HEAT 2% 45 K A1l — 4 &5
FyFim, 45058 AbTbx3 #5¢ A F K T-domain
B 6 a BB ERN 16 4> BHrE, HIW{aR T Tox3
] T-domain 5 A\ Tbx3 [t] T-domain P& 7E = 4E 45 #4
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Fig. 3 The prediction of secondary and three-dimensional structure for T-domain of AbTbx3
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A: Alignment of T-box domain(T-domain) of AbTbx3 and human Tbx3 and prediction of secondary structure. The conserved residues are depicted on a light
yellow background. Secondary structure elements for AbTbx3 and human Tbx3 are given above and below the sequences, respectively. Red and black bands
represent the helices and strands, respectively. B: The modeling of three-dimensional structure for T-domain of AbTbx3. Helices and strands are depicted in
pink and yellow, respectively.
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Fig. 4 Detection of AbThx3 expression in Acipencer baerii by

reverse transcription PCR
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A: Expression of AbThx3 in different stages of embryonic development. B:
Expression of AbThx3 in various adult tissues (or organs). S-actin is used as
a reference gene.
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Fig.5 AbTbhx3 expression in embryos of sturgeon,

Acipenser baerii
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(A, B): At stage 37(5 days post-fertilization),(A) is dorsal view,(B) is
lateral view.(C, D): At stage 43(11—12 days post-fertilization),(C) is dorsal
view,(D) is lateral view. Panel( A’ —D’) are higher-power views of boxed
area in panel(A—D), respectively. Abbreviations: hb, hindbrain; dn; dorsal
notochord; ot, otic vesicle; dfb, dorsal fin bud; pin, pineal gland; an, anterior
nares; pn, posterior nares; mo, mouth. Scale bars in A—D represent 1000 pm,
and in A’ —D’ represent 500 pum.
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