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The expression of Sox9 during ovarian development and heat
stress in yellow catfish Pelteobagrus fulvidraco
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ABSTRACT Since the Sox9 plays a pivotal role during ovary development, the importance of
two forms of Sox9 in the process of ovarian recrudescence in yellow catfish Pelteobagrus ful-

vidraco was analyzed. Tissue distribution pattern showed preferential expression of Sox9a2 in
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brain and ovary (brain>>ovary), and trace amounts was detected in stomach, while the exten-
sive expression of Sox9al was observed in several tissues. A semi-quantitative RT-PCR was de-
veloped to measure the mRNA levels. The high transcript levels of both isoforms in ovary were
found in the reproductive phase of ovarian cycle, with the highest level in stage [ll for Sox9al and
V for Sox9a2. While the level of Sox9 in brain dropped significantly from stage [[. The phase-depend-
ent rising of Sox9a2 and Estradiol-178 (E,) in fish exposed to higher temperature revealed the stimula-
tory role of heat stress. Gene expression of Sox9al in ovary was not consistent with E, level in serum
of fish exposed to higher temperature. Sox9 expression in brain was contrary to the level of E, in stage
[I. The expression level of Sox9al and Sox9a2 were closely related to level of serum E, in stage [[| ~
VI. Results demonstrated Sox9a2 in ovary played a crucial role in the reproductive cycle of female
yellow catfish, and Sox9al in ovary was not involved in controlling the reproductive cycle. In addi-
tion, we infered that temperature can affect the negative regulation between Sox9 in brain and E,,
while the mechanism needs further research.
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Fig. 1 Histological photomicrographs of the ovary
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A RT-PCR ¥ CEEE I Sox9al Fl Sox9a2 mRNA FEMEVE 2 il fa A [ 2 iy R IB1E L, cDNA FR B (1 = 4)
JEBCL pl AE B EAT PCR P71, DLBESif 18s rRNA (5K 155 2009) (& DIENR NN SRY) . +¢
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Table 1 Primers used for yellow catfish Sox9 mRNA expression analysis

FIR/EZ S 15 B R B TR EL T
Primer Primer sequence(5'-3") Tm(C) Cycle Note
18SF CCTGAGAAACGGCTACCACATCC
57 20 A 1 R B R A
18SR AGCAACTTTAATATACGCTATTGGAG
Sox9alF1 AGACCTGAAGCGAGAAGG
) 58 35 i JE 300 ik R A 4 A s T
Sox9alR1 GAAGGAACCGTAAGCCAC
ik
Sox9alF2 CCAGACTACAAATACCAGC
o 59 35 P it JE 30 R R 4
Sox9alR2 ACGTCACGGAAGTCAAT
Sox9a2F GACTCTGGGCAAGTTATGG
60 30 Sox9a2 Fe RN Fik
Sox9a2R CTTGAAGATGGCGTTGGT
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Fr PRI E  H v 2 5 ) 09000 s AR 07 85 R 4 1) S 6 f AR L 3R U R R IR T R A (2006) I 3E Y 7 1k iE
75
L7 HESH

FIT AR08 35 6 7R R - 39 8+ AR vfEIR ( Mean =+ S, E. ). Rl SPSS i i 404k 9 17 50 R & 07 22 40 i 9 ik 47
Duncan ZH WHEM T kI CY4 P < 0. 05 BN HZER B %, P<<0.01 BFfIl hZ S E ).
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WP ¥ L B, i d R 0 BAE IV 3 (P<<0.05), SR H Sox9al g BLAE T 3 5 Soa9a2 76V 3k 21| 16 {H

(P<20.05)., ittt Sox9al Fl Sox9a2 Y75 1 1 H BLIE(E (P<<0. 05) JBEE IR A T . 12 TR (P<<0. 05) (&
3),
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B® Oy "L s ST K O G B OK I
B 44 2 Vari i i D K ey S
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Values are expressed as Mean + Standard error of mean.

A, M:. DNA G F i brdfl s HaO s Lo FFE s SP I ST 15 5K ¥ 5
O: 005G BBl s HK S5 L s 0: B IR CRUK R #EH0D
B. S029/18S mRNA 1414 #i i ik fit
A. M: DNA molecular weight marker; H:Heart; L:Liver;
SP:Spleen; ST ; Stomach; K ; Kidney; O:Ovary;

G:Gill; B:Brain; HK ; Head Kidney;

Different letters indicate significant difference (P<C0. 05, One-Way
ANOVA, followed by Duncan’s)
3 P B B R IR R P Soxd TEVERFN
i ) 2 0 A % LT O e e A Al

I, Intestine; 0; Control (using water as template) Fig. 3 mRNA expression levels of Sox9 in ovary and

B 2 Sox9 7 MEE 0 4 4140 b i 35 1k K kT 35 ik B brain and serum estradiol-17f level of female

Fig. 2 The expression of Sox9 in female yellow catfish yellow catfish during reproductive cycle
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B, Soa9al 70 MEVE B R B FIIE WIE B E L OF S i i vh XA Sk HLE R RO b Y Sk T AR Al
21, WA R 5 a5 (2005) AL, o 5 s IR i F ST 45 SR AR IA) (B4 758 2004) . W] Sox9al JEH T
CHETHZH80h, HZL3Y Soxd B hd A U455 R (Wegner  1999), Sox9a2 HEH 43 51| 76 51 5
PR, HAEM PR Rk & m TOE . ) 8 (2006) X Sox9a2 W) F GEHEAL 43 B & BL, B F 1 Y
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K 67% , HABE Dt Sox9b Ay UPHLEE T LK T #E A0 Sox9b e ik AN BN EL o A7 AR ek Rk B Oh ik > 00 &, [
IRFAE JFFE O IR iE P B 77 72 %05 (Chiang eral. 20015 AR H4E 2005) . AIREYRIBESRER 54 TR
— A 3 SCAE A R IR BN 56 5 Bk — 2B ). B Sox9a2 HR IR 1 1 1 A0 A7 B A7E i 5 00 51 b iy
P e PE 5 UL A AT BES: 5 BR P00 0 AL S0 A I 42 T RE
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Fig. 4 The expression level of Sox9 and serum estradiol-173 level in female yellow catfish after the heat stress

in every stage during reproductive cycle
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TE M 8 90 #0001 53 TR A b L TE IV 03K B A L X 5 R AR D8 Bostrichthys sinensis {72 f6 A — 2
GIETTREEE - 2009) o UEB] E, 75 5 E -G BN 8528 1 Dt o A 0 O BE 40 A 09 2 A9 B3R OIS 28 1999) X M i &
P0G 20 P A T A AR T . SR AR E & RT-PCR 4341 Sox9 7250 8 A ik v 19 28 4k . & B Sox9al 7r B
SRk o e B OP SRR B R R AR R B VIR TR A . Sox9a2 MFRIKIKEAE V I8 BI04 (H
S5 #2006 MBFFE A RARDL . BE 00 b Sox9al 7EHEA N LR W] % B 5 B0 2 PR K OR AR A O
ARGk 1 BTt R Soxdal 2 5GP HLHY 43 A AN 8L LB FT A9 & B (Chiang ez al. 2001), T
Sox9 &5 FALHEE ) R SR T, 597 B A6 BEAE A 0 s B3 AF A (di Clemente ez al.  1992; Rouiller-Fabre er
al. 1998, P450 F5 L (PA50arom) , J& M ik 2 A= 1 4 8 v 116 ik — 1% G Gk 1 A0 B 5 1 ( Guiguen et all.
1999) , W BRI R Sox9 5 E, & MAF A 5P (Uhlenhaut ez al.  2009) , {HJ& A [) T Ho A ¥ #E sh#y . 76 5 i f0
FRAFTEPI A Sox9 K 25 B . iR Sox9al Fl Sox9a2 1EUPE K F I HAA ] (A2 Al e AR E HEM D S h Sox9al 2
550 A FIOP S K F 5 Sox9a2 W AT BES: 5 OB JH4E K B IR . Mk Sox9al Hl Sox9a2 1R IBTEIH K
SR B 5 Ve N KA IE BT I o 05 A A B R 45 v A b 22 B 5 B, 2 5 - T - i Al
e FHEIE G 3 (Cavaco et al. 2001; Kazeto etal.  2003), HIFFEFS Sox9 fE4E N MV ERT . YEZHEM ,
Sox9 Xof ki P4 3 19 53 A R 4 i A7 AE S M) o (HL 2 75 3 A7 7 oAt R 45 B A i i — 2P i

Xof S 3y #4745 R B AE S TR B B B R /B B Sox9 BRI AFAE RS [A) 19 R XK. Owen 55
(2001) AW, HSP70 5 Sox9 K& HAF7E B % WA AR @ik ATP G Sox9 PR A % 5i 3 2, 3 R B0 1
AAUAFAE T Y o3 A i 39 o 17 HAFTE T8 5 SRS F o IR T AN RE 8 IR 45 Sox9 RPN 1 3k . H
R ARV ATERE ., WEP Soxdal WFREKFEY E, B2 1 Sox9al R IEK
V-5 E AL C R SR BE S b Soxd B B AP U, 53R A2 BUR OC H PR Sox9 BERIAEBEH
Feh Ty A 22 5 VLWL X PR Bk PRI AE 20 20K & o B v a2 36 A [m) ) 4 o AL HCARR SG iy 28 BRBIL ) o5 22 0 — 2D F 5T
(Masatoshi et al. 2005; Chiang ez al. 2001). M Sox9al £ 5P H i) FE3k K I, B AR 1Z FE R 52 2] 467 18
TR IR A 25 B & i 4 VR B I 0P S rh Sox9al WY ] RAAAE TN AE APE IR & &
1) F I B B L iX F Sox9 TEM LIS S A M IROE B LA Ik B v B A AR A8 R A — 2 (Moreno-Mendoza
etal. 1999, HAEMI LI, G0 E T Sox9al WFIEIKF-5 E AL, 3X T GEIH B £ F B A i ki .
B Sox9a2 5 E AL R BE— BB UE T b A HER L B Eh Sox9a2 25 90§ W R F I LK E 1S
BCEA WEEVE T BALT B T Sox9a2 K& P 7E B2 Y I1 S A7 70 4 5 1 3R 35 13X — 5 i . 7 2 30040 g v & B
T ARG Sox BEAE ON LI K T 03 M T RE ABTE RN BOR 4T L BROPE AL F 1. Sox9 1Rk
HEAMPL., CEHE E, 5 Soxd ZEIAFAE G 598 15 /E H (Uhlenhaut ez al. 2009)  fHIX Bl 87 H BT 14 51
S AR B L R B B B LAHEI M B i 1L WA ZE AR LA IR S E . A EE R A E—Fh 5 Sox9
AT K AR A MEBCR (59 1 T DU F LB X Soxd f74E b1 A (Britt ez al. 20045 Couse et al.
19995 Dupont ez al.  2003) . TEFE A BN ELRF B B o A & 4 DI PR 0L 8000 3 b 670 S 45 8] 5 77 A= 2748 o 1l 05 7 Ak
fiti 5 Sox9 Z I8 1) 5 F % A% L IE KA 19 4 F B b 4 D 5 248 K CF B AT SRR AT .

A5 38 2k B 25 PR R 45 3R TR O 2 A il E R K AL R SY Soxd FER A PIRE. HEN Sox9a2 5
P AT BN HE 0 ME BRI 45 L ZEIK R Soxc9 AT BE 32 B PN 5 A0 52 0 L T2 00 SME T RE AR S
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