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ffi ¢cDNA t [H Y i (Zebrafish Genome Array,
Part#900487), FH b 0 18 5 AR ik i A BR 28 Wl 48
i A APt 15 617 I Y cDNA 5§,
EST F Bt kM Affymetrix-one cycle cDNA syn-
thesis Kit & 55— FI%H — H4% cDNA, H Genchip
IVT Labeling Kit 5¢ %, cDNA %% 54 i F1 Biotin
PENFRC, ARG AR S R E T T 2252
1.4 R RBFEIELE S

2R VR A R R Affymetrix
418 Array Scanner AT M, BTk v
Affymetrix GCOS #AFilF AT 8L FRA /347, F
T 5 R £ G e A v G DR 8 i IR/
F 5 9R EE (Ratio {B0)430 #E4 143047, Ratio (R T 1 /9
J ERZEEAE, /T 1 B T IEEER . SR Molecule
Annotation System(MAS3.0)# 4% #9255
Feik F K k4T Pathway F1 Go Gi i3 #r.

2 ZERESW

21 EREZHER

e i T M £ RO £ i FE (K cDNA 4351 5 B
) cDNA KL k7t i 4258, 45 R UK,
T HYIRE 5 BT D cDNA KRS PR A 4y
ZIRNR . BES i B 15 617 N EEH,
WEPEP IR AT 432 DR ASE S, A
SRET U 2.8%; HEPE S 83404 530 M2
BB 2422 (55, o SIRET BRI 3.4%. P2y
LA, A 1 051 M EEHA I B el sE
WIZAE(ES, HiA 14 566 4K DIRER W AT B 2
MRS5S . XETRAMFE SR ENE 1.
22 EBEEREIEHH

AT B A Y A PR ] i MAS 5k

F1 RBEOEEMEEMEEERSHDEERS

R B 22iBFE R 1Y) Ratio {BL(HE/ME) & PR, Hd |
T 4901, TR 5614, 1 Hix sk ik Ak
A Ratio fHEBLIEZ 70, Bl Ratio i 5 iz
B 1, RINEENMEHBZ, Ratio [EBLEE 1, %
TR AR H D . MRS B X ] 95% I 51t
R, Ratio TR T 1.5 FI/NT 0.6 (1 B RLHA B
(22 Sk, JE AL O e MR P T BRI e AT 4
R, HA 194 BIEZEN ) Ratio AT 1.5,20 4
T B Ratio fEH/MTF 0.6(F 1)
2.3 FinEURE/EEFRREERE

F| FH Pathway #K 4% 45 24 3855 1 1 051 /> 3&
HPEAT TR hEe 2R, Al4rA 73 Z5(Clusters),
H A (Ribosome) U AH DG BE I e £, 4046
39EE, HIK R Z A T8 1T A7 (ubiquitin
mediated proteolysis)(13) . 4 JIfd i ] (cell cycle)
(12). FAk#EfR 1k (oxidative phosphorylation)(12) .
MAPK {55 }(MAPK signaling pathway)(10) .
5 85 F {5 5 18 (Wnt signaling pathway)(9)55 4=
PRATFRAHOCEE N, S Ahide R 2 Fhie i 2= T
Z Qi (androgen and estrogen metabolism)FH &%
iR (hsd3b1 F1 cyp19alb).

#F—2 H Pathway #1 Go FEXT 19 A-F &
B T AR e 1k IR FE (ratio>1.5)F1 20 RIX T
PR BE ] (ratio<0.6)i# AT /0 #r, ABA 11 A bRk
FEA 11 AT REEE TR RERER, HAx 17 4
R IIREARM(ER 2). X 22 NEFPRe RS
3 P P o W AR 45 2R B VB B (snap25a, Sytd,
syntaxin 1b), 3 FhEMEIAE (K (rplll, rps20,
rps7). 2 FiZ Z ML (arih2, sumo2) . 2 FiILEh
HE K (actal, acta2) . 2 Fham A= K 5 HH AR O 3
[Kl(Noxa, slc25a3)Vh e Hax 10 FhIEH (k1f7, NKX2-8,

RTHER

Tab.1 The hybridization results of female and male Cynoglossus semilaevis by using Affymetrix zebrafish microarray

YeEr EYE female TEPE male 411 total
51% IS

type of probe HH 5% e H 5% B 5%

number percentage number percentage number percentage

742155 positive probes 432 2.8 530 3.4 L051 6
{52 RHiE doubtful probes 193 1.2 165 1.1 ’
JoZRA2 155 nagetive probes 14992 96.0 14922 95.5 14566 93.3
BHRER total probes 15617 15617 15617
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Fig.1 Distribution of ratio values(male/female) of Cynoglossus semilaevis for expressed genes

crygm2d, meis2.1, nktr, colla2, GPRI173, rgsl2,
sh3glib, Fam65c).

3 itig

3.1 BO& DNA EEBHREEEXERRESN
HREI Rz A

BT, MEaZEh it cDNA FER G
(Aflymatrix) 2 £ G E AL, H55 8 cDNA
O P e N 2 AR HA A 5T TP 243 . Renn
4 BYsg /1 HE W W 48 (Astatotilapia  burtoni) Kk
cDNA Jy By BEPRLE R i kI 1 8 FfAs [m] £,
KL 2215 . Wang 25O A Affymetrix 5 5
WG T RIS R D R, ke A 4R
HBE L cDNA & K 8% (Siniperca chuatsi)Fl
fit (Hypophthalmichthys molitrix)JJL R ¢ 21 3& K &
KT . AT TR S 5 S T R Gk
i EAATE—E 22 5, BRI BB H &2
) —E R, (FE W G dE{k cDNA 5
BE Lt cDNA K& RLES 19 S5 I 4% 2 AT R T M b i
75 E S A O o ) o e A R TR SRR 25 S, RS
SLAH DG I B Y B T LAl [R) B i B N
Aflymatrix B -5h 08 7 50 o S5 0 R 3Rk 2
ARFIAIATIY
32 E¥EEHERISEHEXHNRZELAERE

eI SR A KB 19 A4 B

t, BRI 11 AR EE TR 2GR 2),
WE— M & PR sh3gllb . meis2.1. slc25a5. Noxa
il actal X 5 Fp L IREE W R S5 AR A KA E
WEfr sh3gllb FERFN meis2.1 FE R 435 2 £ A
3.8(165.07/43.74)F1 3.7 £%(531.52/144.4), X PiFf
B DRIER ELA (e 20 L 15 58 5 o3 AR A E L, sh3gllb
JE DR IR R A 2 1k B 1 T 4 D ey 34 5 A 1T, M
2 5 M 5 5 AL TR RS meis JED 240
H5E W TEIRAE -, 16K B of 8 v Be 4 2F 4 A 1
B, A AN, fEB BMP (55U, Mt
slc25a5 1 Noxa FER Rk A MEY 1.7 15
(670.11/395.96, 12.87/7.54), Hi#& 1Y = E I HE 45
GIRIES S a T, TEZRIAE i F AR,
FE TE 10 FE 1k 20 P v sy B R GA, RIRZ B & 5
S A RIS R T o i,
FEE S AN T R RN 5 AN
Wit actal WIFEIEEAMERAL) 1.7 £, kst
KL FE A= )27 DR b oA, X S8k PR 3 38 s
iR 1 b 7 WA S S 87 S R 0 N2 E8 N = Y D1
fE7A8
33 SH¥BESHEKSUHHEXNRETAER
e SR IR RIE Y 20 A4 iR
e, BETRXE 11 ANIEEA T #EE 2), Hp
COLIA2. acta2. KLF7 % 3 #p R A AT g 514
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PRI ERAT S, Efh COLIA2 [k B UMt
FIkHY 0.359 fi%5, 1 COL JEZ R4 414U 3=
BNy, dERRE S E A e kg, JF 5 A
RE . e EIBR . MM & gt i
i R AR UL S IS i SR D RE B DI AH G . 3 F2E
YA Wk UE N, T RUIR I COL1AT It COL1A2 J
AFTEZY 200 FPoRAs, XRhRALZE 5 5 [ I I Ak
DA OC BB, TNE RN . BE A A BE R
B R Mt k7 (YRR R R Tt 15
1%, kif7 BT ZAAAE, SR U DIAROC,
TEANML & B b B iR AR, k7 K
TR IR ARG DT IE B, A BE 7 40 A o BRI R
st BRI B, AR
/N (B SRIEJE, HEF acta-a2 Fik e MY
1.802 %, X5 actal MFRIBIELFHIR, HF actal
XTI F A UL EE 1, T acta2 XTI A
S LRI SR 25 S R S T B T RE R O
AR Fift— s,
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TE BT Rl & R snap25a. Syt 1. syntaxin
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snap25a ., Syt 1 # syntaxinlb FNZHHE 53 W5 FJE 75 5%
PIAESER), NKTR JE R i 3k NK 411 55 #E 55 1
gh 5B SUMO b8 % B2 9 R A R o T
f e P B8 9 4 U 48 M 7 32, ARIADNE
FLEATIZ RS AT PEPOSE, (AR 186 65
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Differential gene expression profiles between the pituitaries of female
and male half-smooth tongue sole (Cynoglossus semilaevis)

LIU Shufang', MA Qian'?, MA Hui'?, SUN Zhongzhi', LIU Xuezhou', ZHUANG Zhimeng'

1. Key Laboratory for Fishery Resources and Ecological Environment of Shandong, Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;

2. College of Oceanography and Environmental Science, Xiamen University, Xiamen 361005, China;

3. College of Life Science and Technology, Dalian Ocean University, Dalian 116023, China

Abstract: The half-smooth tongue sole (Cynoglossus semilaevis) is an important marine flatfish with significant
potential for aquaculture in China. This species exhibits a typical sexual dimorphism in which males grow sig-
nificantly slower and smaller than females. Thus, there is little economic benefit to culturing males. To improve
our understanding of this sex-associated dimorphic growth phenomenon, we screened differentially expressed
genes from the pituitary tissues of female and male half-smooth tongue sole using the Affymetrix zebraf-
ish microarray. A total of 486 genes were up-regulated and 561 genes were down-regulated. Based on standards
for the relative strength of the difference (i.e., a ratio of the male to female hybridization signals of >1.5 or <0.6),
we identifed 39 differentially expressed genes, including meis2.1, colla2, sh3glib, actal, sic25a5, If7, and acta?.
Our results provide a foundation for investigating the molecular mechanisms controlling differential growth
among the sexes.

Key words: Cynoglossus semilaevis; sexual size dimorphism; pituitary, microarray; gene expression profiles
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