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Abstract: Suppression subtractive hybridization (SSH) libraries were constructed in blastula stage and tail bud stage
embryos in the orange-spotted grouper ( Epinephelus coioides) . The subtraction efficiency of the two subtractive cDNA li-
braries indicated by a-tubulin ¢cDNA was approximately 28 and 27 folds, respectively. One hundred and ninety two and 960
PCR positive clones were respectively selected to perform dot blot tests; 15 and 131 dot blot positive clones were obtained
from SSH plasmid libraries in the blastula and tail bud stage embryos. Sequence analysis and database searches showed
that there were 11 known genes and four unknown ¢cDNA fragments in the sequenced 15 dot blot positive clones for the
blastula embryos and 123 known genes and eight unknown ¢cDNA fragments in the sequenced 131 dot blot positive clones
for the tail bud embryos. RT-PCR analysis revealed the state of partially differential expression and tissue distribution of 12
cDNA fragments. Further functional studies on the differentially expressed genes screened in this study will provide more

information on the molecule regulation mechanisms of embryo development, early sex determination and gonad differentia-
tion in groupers.
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o 27 %

IR e — MR TR, Rk 2 5
FIKHIEER (Shi et al, 2002 ). 5245 G0 MG R
WOV —RIOE e, Bld e k4, DE
R AR XSO TE S E A Y AR A, TEREE AR Ay
2. difortl . BREOE R, AT AE T — R
VR FAFR R, kR B S Y I (1) 23 (8]
FARMGER, 2 B LR 22 5 A F 1k Y Rk 4
SRR 22 S ik NI C 20T R T, JUHAE
WICEA L, G FHRRIFRERE, B 5 MiaeE
MR Mg ERIENR . MR TR RN, &
G BT R Y R . A2 A LA K Sk B A X I
( Kimmel et al, 1995 ).

#H AP ( Epinephelus coioides ) )& T HE
H ( Perciformes ) fif Bt ( Serranidae ) 1 3 3 #}
( Epinephelinae ) f1 B )& ( Epinephelus ), 41 K
PR R4S, T2 o3 A T B R RS Y A
R, FRE W TR KRN A B
PIBREESE | AR, T Ak e, O3 w5 i
b DR 311 T 2 R S8 T e D) 4 77 B 1Y) T S 8 5
Rz —, HINTIREEN K JE 52 3 R IR i
FOARE . R RS RE . e FE AR F Z R 1
M2y, FdJLAE, BARTE N T H Jrm e & Wi5y)
AR, HBRRE L AR R Y E bR i AR 2
#Z1 (LiuFu et al, 2000; Zhao et al, 2003 ). iXB&
15 RAT I B G S BRI RE v R S A b
IR AL RN, WML ERAR . o R BUR
RN A G, BT ABEANAR T R AT
WSS RS LG, A OIS S itk e
AW TR — AR R e . AN LG 3 i i 1
FEANIR] K B B BORbl £ B £ KR Fe i SMART
cDNA SCJE, — S 2 £ 8 LE GE A i o3 b 1) B 2
JE, AN Sox3. GTHs. SL Il TSH 4 v K Al % &
( Yao et al,2003;Jia et al,2004a,b; Wang et al,2004;
Li et al,2005; Zhou et al,2005,2006 ). {HHHT* A
LA A — IR K B AR A, AU
— SRR R B A R A SCER (LiuFu et al, 2001;
Yeh et al, 2003 ), ABFFEiE S F AL 41 58 0 BT
S AGFNRE Z7 VR G A4 i P 2208 cDNA ST A SC
PEGfiE, ST — LA R E I I 25 S RIK Y eD-
NA B, Ritk— B s A B R iR & & 15> 5
FERLBE, RO LR IR 2B 5 B0 52 10 43 F B 25 Ik
fitli o

1 MRERFZE

1.1 SER#H

ATBEAR A B ) 2R AR RO K R R
O, &l (27 €) KE, @i BB S BITE
PRI 2925 B 200 AR HEA T IS 29556
1.2 A¥aRMREMEZFIMKE S RNA 1 mR-

NA KIS EHl&

WERGTEIBURE 22 J5 7 BRI 3 i B T /K B2 3 1K,
PABR R0 & B2 00, AR5 FIIE AR T IR Jif 2 i
7K 5. BEAR B RNA Il mRNA A9 52 553 51 18
RNA Extraction Kit ( Pharmacia ) 1 PolyATract® mR-
NA Isolation System [[ ( promega ) iR &, #HAFEH
UL B R 7 AT
1.3 MHIERRERZ

IR ECMRIEN I % (Xie et al, 20015 Shi
et al, 2002), M PCR-Select (TM ) ¢cDNA Subtrac-
tion £ ( BD Biosciences Clontech ) #E74T 2% ik 24
Ao HURE VR 9 VR 6 0 2 I IR IR 45 2 ng PolyA +
RNA 5 AU cDNA, 38 Rsa | VIFAL, Bi&Ds
425, FIAE Tester ¢cDNA Hl Driver ¢cDNA, H
Tester cDNA #% 73 L™ 17y, 43 50 b Adaptor 1 #1
Adaptor 2R #23k .

Adaptor 1:
5'-CTAATACGACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGGT-3’

3'-GGCCCGTCCA-5’
Adaptor 2R :

5'-CTAATACGACTCACTATAGGGCAGCGTGGTCGCGGCCGAGGT-3’
3’- GCCGGCTCCA-5'

FARINEZL A Driver cDNA A4 Tester cDNA
SrZRAE, SERE TR B ER AR, B
A5 Driver ¢DNA Z5 AW H 5 A & <DNA 454,
SRIGHEA T —IRZR S . TERA VIR, IRE
Hi— KA AZ W PRI AR i, BRI I 5 B9 Driver
cDNA . ABLEAESE — IR 3248 P AR FFFREE T Tester ¢D-
NA 7 FEBES, TR A PRI [F 2 3k 10 3Lk
o IR ARAE YR R HEAT I EE PCR P 22
FRIEWFA, B—IKH PCR Primerl 51%) (5'-
CTAATACGACTCACTATAGGGC-3'), % — & H
Nested Primer 1( 5’ - TCGAGCGGCCGCCCGGGCA -
GGT-3") Al 2R ( 5’-AGCGTGGTCGCGGCCGAGGT-
3') 5149,

1.4 ZH cDNA RAUXEHERBBANRBEXN
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%F

W 23S 48 PCR "W P& 2 pGEM-T
(Promega ) B, HEL WL E. coli Top-
10 ( Invitrogen ), TE7% X-gal/IPTG MY BHEF-AR I 37
CHiFFK, PRI GREBER TR, PSRRI 1
pL KR, F Nested PCR Primers 1 fil 2R #E47
PCR U3, BMAFUN 25 ulo RIAMFWIT: 94 «C
3 min,94 °C 30 5,55 °C 305,72 °C 90 s,32 ™MEH,
BUs ul PCR YD, BUIRPEEERE (1.0% ) HLIK BT
PRI RN
1.5 BIR#XIHIEZER cDNA X E

BE S A MKIEA T E L AT (Xie et al,
2001; Shi et al, 2002 ), ¥ 135 BRI IR G F
LEHAIRNG 22 D8 2% 52 O 45 %6 PCR 77 40 I B 1k 7Y
VI Rsa 1 T 16 CHRIR 2 h Y125 Nested 1 11 Nested
2R P4, BLESWS R mE D) M, SRS SR DIG
High Prime Labeling and Detection Starter Kit I
(Boehringer Mannheim ) i & #4741 Fric, #x
ICHEREN 0 315 1.4 R IW PCR P2k T 458, #
BEREARAN . %Y Nested PCR 779 5 i ff fic 1
f9°0.6 mol/L NaOH VR AJZEME, 16 KAy R 4T 4t R
JE A TR 07 B 45 5 1 pL IRABR, &S,
SPIFEA 0.5 mol/L Tris ( pH 7.5) il ddH,0 i
AIUEAR F A TCE 5 min, HARBT, 75 CHEE 2 h,
SRIG o3 ) PR R BA AR A T 2458, ad YR
W5, AL AN A7 B 25 5 B AT WS 2 BH P
TERER I
1.6 ¥TEE RT-PCR #EBEEREREKREEH

BMALRPHRIE

Rl A0 B 8] IR G A B B Be FH 2 8
RNA H SV Total RNA Isolation System ( Promega ) $2
B, F M-MLV 05 5% 55 ( Promega ) FEEHLT| )
(5'-NNNNNC-3', N=A, G, T, C) k%4 s
—4% cDNA, LAAEEAA o-tubulin JEKIAE R XTI

2 RS

2.1 ERFELZE5ERLEMNKN

DAk A BRE f 0 S 30 S i R 8 2 0 I i o
Bh, T4 EE . Sk WifE 44 s R MM PCR
J& . TEES AR PCR P2, RS 7 A B £ 2 JIR
TR ZE ) 2 TR B A 22 55 10 56 TR A 4 DL 28 K Sk ik
A MiERFIRAFRGE TESE, BRI a-tubu-
lin VERRNFEAR, A B AE 22044 2E TS 1Y cDNA
TR B 22 2 /DR AT 22 2 s IR . K 1
Fios, TEREMHE (A) KRG ZWILACH cDNA HT,
a-tubulin ZEF7E PCR 18 /MEFA G B Al WL 2§47,
MAE 20 22 438 1) cDNA H H 31| 28 MG A I
FPHHT, U0 22D S A B I 22 S R GR
) cDNA &4 T2 28200 256 7%, 78R IR
(B) W EHET T4y 2282000 128 £5, MM AIFER
A HIREAR T 29 99.6% 1 99.2% .
2.2 ERFERBEWIGEEFESISH

AT BRE 508 JUA S0 JUR i A1 2 U0 R I 22 U S 2 v
A HREL 192 F1 960 4™ e RS TBE S 4258 43 B . U
Nested PCR 438774, B> 5 BEHR 7 Tl o 76 79 7k JEs
ARXS AL, IS5 ) AR R G R 2 AR
G220 cDNA B9 55 K PCR 7= ¥ 5 ic 19 #8 £ 1
BE 252258 o B 2 T 7R B T 40 s A A I 45 3 HE

Fl 1 PCR Kl o-tubulin ¢<DNA )22 I850E

Fig. 1

Subtraction efficiency of a-tubulin ¢cDNA of subtracted and unsubtracted ¢cDNAs detected by PCR

A: EIWRNT; B: BBZEMI; 1, 2, 3, 4: RZEW DNA BI7H5 5, 6, 7. 8: ZEWK cDNA 977H)5 1, 5: 18 TMAEFF; 2, 6:
23 MEFF; 3, 7: 28 MEFF; 4, 8: 33 1MEFF; M: DL 2 000 DNA 7 T hbbRiE,

A: blastula stage ( BS ); B: tail bud stage (TBS ); 1, 2, 3, 4: products of unsubtracted ¢cDNAs; 5, 6, 7, 8: products of subtracted
c¢DNAs; 1, 5: 18 cycles; 2, 6: 23 cycles; 3, 7: 28 cycles; 4, 8: 33 cycles; M: DL 2 000 molecular weight marker.
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Fig. 2 Screening the subtractive ¢cDNA plasmid libraries of blastula stage ( BS ) and tail bud stage ( TBS ) by dot blotting

B TR AP AR AL R, A A BE AR (BS) FEZEN] (TBS) 2208 cDNA HI5E 1K PCR FPITEIRETN 4858, 2438

R 522 5 L B R APEsERE . FHVESERE IR i ih o

Two identical membranes were hybridized with probes from blastula stage ( BS ) subtractive ¢cDNA and tail bud stage ( TBS ) subtractive cDNA.

Those whose signals on the two membranes are different by more than five folds are positive clones. The positive clones are indicated with arrows.

SR AR AL B, A58 fm Som AR 2E 5 5L By
SAMEERE, LR T 15 MR A 131 MR
R PR ek

W2 PRPE SR UEA TI FP A0 A7, 25 SR (%
1D): FEI 15 ASBHMERBER A 11 AT MERE T
cDNA F BB A R 4 1~ cDNA FBL. 7E 11
ANCHIY oDNA F B b R R F a5 T 409% 9 F
BA 64, HACH RIPEPEARARAT cDNA B, R4
WM 131 NBEMETEREA 123 B HIZER Y cDNA H
BEABA [RUE R 8 1~ cDNA F B, 7 123 DB A
) cDNA F Berh [RIJEPE R F a5 T 40% 1) BoA 58
A, HAHFEPEARACH cDNA HBL. 8 MBI
B 2 YR 2 IR LA b, 1 3 W7 0 4801k 3 D it
FLEPLH A F 26 Ko FECHIMIEHE T, H 5O
FILA & B A A < i DLER ILES ( Winnard et al,
2003 ). SURSEREALA S ALEESRE A ( Yasumasu,
1992). SMEZEE Ca? BB IR E . E (Oster-

loh et al, 1998 ). 5 3% 42 W b 25 44 i 4 6 B 25 11 0
ME A2\ Kk ( Kalinin et al, 2004;
Karashima & Watt, 2002 ). 585 A XM &M
(Porta et al, 1996) M SN HMMARLET AL
1Y septin 2 M5,
2.3 ¥%F= RT-PCR BIEFERBARELZEHBEER

RiIEMER

BEALIZE T 12 A8 4F I BE 55 2% 28 BH 1 v e
RGP IR 55140, >R FHFE & RT-PCR J7
P T EAERR A R i REME . Mo
tubulin JEFE XTI, PR AN R BAROR EE, fil
HUWREA—2 (K 3). Z55EM, H o NFifEny
cDNA B fE A Bl b B2 22 F ks (&
1) EAIFETE 3 Fheikia. 85— A BRI
AN ZESFBIENA, Fln T15 - 22 (WIRRILEE ),
TR AROE RIS, BEEMIGN R F LR BER/E
B B 5 5 SR IR IR R B IR T B 3858, 9 —
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®1 WRRAEXMAMEENF cDNA F TR EIREZEAFERRARIE

Tab. 1 Homologue searching and differential expression conformation of the sequenced cDNA fragments from the dot

blotting positive clones

TS S cDNA K/ e AL [F] 4y o GenBank #3%  HAMEMNE  25F%
. [F 3 Homologue . . . . . > 8
Clone No. ¢DNA size  Clones Species Accession No. Identities ik DEC
Bl LR 2 Acyliransferase 2 351 1 JUE Xenopus laevis NP _006102 77/117 (65% )
B2 AEST RNA 4558 382 1 JME X laevis AAG09816 21/34 (61%)
XCIRP-1
B3 S100 H5 8 T4 A EN 258 1 INE Mus musculus AAH25607 24/80 (30% )
A14S100CBP Al4
B4 R M 9 MK 2 278 1 INEL M. musculus NM _ 080556 220/277
Tm9sf2 (79% )
B5 RAnsEH 433 1 TR BRI K CAF98987 118/144
Unnamed protein product Tetraodon nigroviridis (81% )
B6 C4L 425 1 W R A o NP _536457 23/67 (34% )
Monkeypox virus
B7 HEWT Y & A 559 1 JE Plasmodium ~ EAA22892 23/70 (32% )
Hypothetical protein yoelii yoelii
B8 MBS 494 1 BE S Danio rerio NP _ 694549 110/133
Retinol binding protein 2 (82% )
B9 FAMEEE B A—T Bi{E 448 1 £ 042175 17/26 (65% )
Apolipoprotein A — I precursor Sparus aurata
B10 1 B alpha 2 i 286 1 KRR BAB79229 81/95 (85% )
Type | collagen alpha 2 chain Oncorhynchus keta
B11 ENSANGP00000021721 256 1 ¥ XP_315475 23/71 (32% )
Anopheles gambiae
B12—15  JC[RIVEIEH No homology 4
Tl A4 % H Unnamed protein 579 NE M. musculus BAB32284 101/179
(56% )
™ WW S 2s 5 H 1 304 1 INEL M. musculus XP_ 128263 40/71 (56% )
WW domain binding protein 3
T3 RNA G sigma T 70 XU AT 1R NP _696589 27/74 (36% )
RNA polymerase sigma factor 70 583 1 Bifidobacterium
longum
T4 B 5 11 552 1 36 B W B YP_239367 35/50 (70% )
Hypothetical protein Microplitis demolitor
Bracovirus
T5 e Y B 258 1 2R Caenorhabditis ~ T16210 17/42 (40% )
Hypothetical protein elegans
T6 MdIB-like 248 1 KW Mycoplasma NP _852788 23/70 (32% )
gallisepticum R
S S e
T7 ?fﬁl&ﬁﬁ@fi%%ﬁ@ _ 415 1 yg%% Cicer CAD59768 35/35 (100% )
Putative reverse transcriptase artetinum
T8 HIEE T Novel protein 555 1 BELE D, rerio CAI11879 50/134 (37% )
T9 ARHIFE T Unknown protein 438 1 JNIE X, laevis AAH60399 32/72 (44% )
T10 22 B IRAF AR BRI 75 561 1 INECM . musculus AAC02264 55/82 (67% )
Serine palmitoyltransferase
T11 MR ¢ AERIE AL 1 552 1 HRPEH Coryphopterus — AAL16426 135/182
Cytochrome C oxidase subunit hyalinus (74% )
1
T12 KAw44 557 1 SR BRI K CAG08869 66/134 (49% )
Unnamed protein product T. nigroviridis
T13—14  PPEIERRE 18 Calpain 1 270 2 BELH D, rerio AAF82808 30/88 (34% )
T15—22  WIERALES Creatine kinase 449 8 B ML Chaeno-  AA024738 117/131
cephalus aceratus (89% )

(ZF#%)
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ST S cDNA K/ FERESIEL [F] 49y e GenBank %3R5 E H R FEPR
[] PR 3L A Homologue . . . . N )
Clone No. cDNA size  Clones Species Accession No. Identities ik DEC
T23 Mt C AALERT AL 3 553 1 AR Sargoce- NP _739925 70/182 (93% )
Cytochrome C oxidase subunit ntron rubrum
Il
T24 YL ZE b Cytochtome b 581 1 B Epinephelus ~ BAC99039 144/167
awoara (86% )
T25 CG11340-PA 364 1 RIS Drosophila NP _651861 19/51 (37% )
melanogaster
T26 HEWTEE 1 Putative protein 261 1 SARS FEIRIEEE FRA  AAP50486 13/55 (23% )
SARS coronavirus
FRA
27 ATP FEIEHLAT 4 401 1 KB R. norvegicus NP _476463 91/147 (61% )
ATPase subunit 4
T28 WEAL BRI 1 Highchoriolyti 312 1 HH 0. latipes P31580 77/102 (75% ) R
cenzyme 1 recursor
T29 BRI/ VE R /alpha #75 2% B IR 590 1 T/INFEER 255—15 7P _00538787 15/37 (40% )
A Glycogen/starch/alpha- Exiguobacterium sp .
glucan phosphorylase 255-15
T30 & TCP1 BRI 8 151 1 BEE D, rerio AAH50492 41/49 (83% )
Chaperonin containing TCP1,
subunit 8
T31 R L A 591 1 BELhH D, rerio AAK91661 112/178
Myeloid-specific Peroxidase (62% )
T32 — o Bz kR S 2R R R T 489 1 BE 5 X 2 fi Q91061 29/77 (37% ) R
Ictacalcin . punctatus
T33—34  #EIEH Transferring 362 2 HW 0. latipes BAA1090 196/121 N
(79%)
T35 Tax RN TS G EE 346 1 1535 6. gallus AAKS52090 87/96 (90% )
Tax-responsive element binding
protein
T36—37 AHLHETHET K9 197 2 K R. norvegicus AAL84229 16/43 (37% )
Organic anion transporter K9
T38 MR C AR AL [ 294 1 H NP _ 740078 75/97 (77% )
Cytochrome C oxidase Emmelichthys
subunit [[ struhsakeri
T39 R S 50 s I A2 2 P V1) 223 1 KB R. norvegicus ~ AAA21019 48/61 (78% )
Aapurinic/apyrimidinic
Endonuclease
T40 MILEER b 195 1 R A AAP06708 38/43 (88% )
Cytochrome b Macrodon ancylodon
T41 Similar to RIKEN ¢DNA 339 1 KE R. norvegicus XP 236306 49,97 (50% ) R
2610017G09
T42 i 3 T HESEEE 1 ) Septin 2 630 BELEE D, rerio AAH67625 70/74 (94% ) R
T43—44 AN S4 167 2 N H. sapiens CAA94808 53/53 (100% )
Ribosomal protein S4
T45 JEEIZE 1T Annexin max 2 324 1 HM 0. latipes CAAT72123 92/107 (85% ) R
T46 HEWT 2 1 Hypothetical 518 1 SR AL T NP _594183 18/53 (33% ) N
protein Schizosaccharomyces
pombe
T47 ATP & 1 FO 5L 6 455 1 AR HI 6 NP _073669 112/151
ATP synthase FO subunit 6 Polymixia japonica (74% )
T48 L LR A E B 477 1 R CAC27776 94/111 (84% )
Myosin heavy chain Notothenia coriiceps
T49 P82 | Calmodulin | 251 1 H1Z Stichopus P21251 83/83 (100% )
Japonicus
T50 {3 BEZE 1 Envoplakin 229 1 N H. sapiens NP _001979 40/71 (56% ) R

(ZF3&)
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ST S cDNA K/ FERESIEL [F] 49y e GenBank %3R5 E H R FEPR
[] PR 3L A Homologue . . . . N )
Clone No. cDNA size  Clones Species Accession No. Identities ik DEC
T51 KAw 2 H I Unnamed protein 625 1 B B K AG13146 40/56 (71% )
T. nigroviridis
T52—77  HEWTH AL R 358 26 N H. sapiens NP _ 689657 46/86 (53% ) R
Putative oxireductase
T78 PRI T 2 19 v W 325 1 FETH AAD04235 28/91 (30% )
Translation initiation factor Monocercomonas
2 gamm a subunit
T79—84  SocE 568 6 HEERTH Myxococcus AAF91388 59/117 (50% )
xanthus
T85 K3 NADH R R 1, N5 417 1 =25 i 5 A NP _282694 29/108 (26% )
NADH dehydrogenase | , Campylobacter jejuni
chain N
T86 I NADH A H S0 T 5 4 533 1 F 8 Paralichihys NP _037591 54,98 (55% )
NADH dehydrogenase subunit 4 olivaceus
T87 RNA 7E 5SS 1955 7 1% 449 1 K R. norvegicus ~ XP_214547 63/133 (47% )
I 1) F SR AL RS il
RNA ( guanine-7- ) Methylt-
ransferase
T88 PAX-9 293 1 N H. sapiens AAD09487 11/25 (44% )
T89 e 1 M04DS. 8 285 1 & C. elegans CAE17888 19/62 (30% )
Hypothetical protein MO4D8.8
T90—91 JHEREH B Fetuin B 553 2 N H. sapiens NP _055190 58/128 (45% )
T92 HEWT R 382 1 Rein NP_113311 23/84 (27% )
Hypothetical protein Guillardia theta
T93 5"HZIRE 5'-nucleotidase 559 1 JNIE X, laevis AAH46729 111/182
(60% )
T94 ABC Bz e 43 443 1 DA S NP_601941 17/50 (34% )
ABC-type transporter Corynebacterium
permease component glutamicum
T95 IR T 511 1 DGR CAC67419 15/38 (39% )
Amino acid transporter Uromyces viciae-fabae
T96 HA~FE 11 B23/No38 492 1 LY G, gallus AAA48990 19/34 (55% )
Nucleolar protein B23/No38
T97 HIV FE$EFER Vif protein 458 1 NEGIEGFARTRE  AAL09938 17/36 (47% )
HIV - 1
T98 AR 3 1L 2 376 1 BELH D, rerio AAH53236 80/114 (70% )
Solute carrier family 3 member 2
T99 A4 H Unnamed protein 508 1 INE M. musculus BA(C34054 15/39 (38% )
T100  DNA/RNA fEREBHBRIE 1 496 1 FAREY EEH 7P _00074733 20/64 (31% )
Superfamily [I DNA/RNA Trichodesmium
helicases erythraeum
IMS101
T101 HEH H2A, 2 557 1 N H. sapiens NP _002097 74/74 (100% )
H2AZ histone
T102 PIAE T 90a 446 1 VG AR AA052675 33/37 (89%)
Heat shock protein 90 alpha Astyanax mexicanus
T103 GTP BHEE TR H 2 453 1 N H. sapiens NP _006624 61/75 (81% )
GTPase activating protein 2
TI04  BHHARE L7 346 1 Bt 5 U AAK95131 127/156
Ribosomal protein 1.7 Ictalurus punctatus (81% )
T105 1 8 EE 401 1 BEL A D). rerio CAC87008 99/117
Type Il keratin E3 (84% )
T106 [ A Type | keratin 526 1 43K S. aurata AAB67167 104/148
(70% )

(8EF#%)
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ST S cDNA K/ FERESIEL [F] 49y e GenBank %3R5 E H R FEPR
[] PR 3L A Homologue . . . . N )
Clone No. cDNA size  Clones Species Accession No. Identities ik DEC
T107 — PP A 477 1 FUESR A A I EAA16907 20/71 (28% )
Rhoptry protein Plasmodium yoelii
yoelii
T108 HEWT e FE B SECY R H 542 1 P NP_180711 15/33 (45% )
Putative preprotein translocase Arabidopsis thaliana
SECY protein
T109 HEWTEE 17 Hypothetical protein 530 1 K R. norvegicus XP_232249 32/69 (46% )
T110 PADI-H protein 524 1 N H. sapiens AAF82265 11/24 (45% )
Ti11 Polo FEE I Polo-like kinase 435 1 N H. sapiens NP _005021 102/149
(68% )
T112 KIAAQ672 gene product 548 1 N H. sapiena NP _055674 105/156
(67%)
T113 o5 CIV) HERE T 413 1 INEM . musculus 148304 34/41 (82% )
Collagen alpha 5 ( IV ) chain
Ti14 HEWTEE 11 Putative protein 338 1 IRIT A. thaliana  CAB85554 17/50 (34% )
T115 FAZER G B Deoxyhy- 521 1 B D rerio NP _037539 75/135 (55% )
pusine synthase isoform ¢
TI16  ZEIEAT Ubiquitin- 544 1 BEE D, rerio AAH47863 90/98 (91% )
conjugating enzyme E2D 2
T117 SRR ST IR T Gastrula 492 1 VAl AAN02166 66/67 (98% )
specific embryonic protein 1 Epinephelus coioides
T8  SNLIRFTBERR G B 545 1 S Xiphias gladius ~ AAR98861 SSZ /15?
Mitochondrial citrate synthase
T119 T S A AL 544 1 5 AAC34256 13/33 (39% )
Prophenoloxidase Hyphantria cunea
T120 HEWTEE 11 Putative protein 546 1 ARGIT A. thaliana NP _198297 16/42 (38% )
Ti121 JH 7T Permeases 523 1 W [CRIMEAF R ZP 00093882 12/40 (30% )
Novosphingobiu
maromaticivorans
T122  HZBE (RNA 58 327 1 /N M. musculus Q9CZD3 162/179
Glycyl-tRNA synthetase (90% )
Ti123 i AHF o4 Tmportin alpha 4 559 1 JNIE X, laevis CAD89698 26/36 (72% )
T124—131 JTEEJEEEE No homology 8

B: FEMIH; T: BHM; N: dE2ZEREE; R: RT-PCR LB 227 HKA,

B: blastula stage; T: tail bud stage; N: no differential expression; R: differential expression confirmed by RT-PCR.

DEC: differential expression confirmation .
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Fig. 3 Confirmation of partially differentially expressed ¢cDNAs in tail bud stage during

embryogenesis of Epinephelus coioides by RT-PCR
Lo RGN 2. BENEHE; 3. EAEI: 4. MR 5. R 6 OMESMEM; 7. MIBEETHE 8.

W5 9. BAPEXTIE; M: DL 2 000 DNA 43 F HAsifE,

1: mature oocyte; 2: blastula; 3: gastrula; 4: neurula; 5: tail bud stage; 6: heart formation; 7: before hatching;

8: hatching; 9: negative control; M: DL 2 000 DNA molecular weight marker.
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IR RG B 30 ) 22 0800 A 4B (Shi et al, 2002;
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KOrHT, A R AR AT — S A R P A B R R
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Tissue distribution of partially differentially expressed ¢cDNAs in tail bud
stage by RT-PCR
1: s 20 55 3: W 4: 08 s:

Fig. 4a

sl 60 Ly 70 MG 8 BUEABRIE; 9. ARPEHAURIL; 10: FHPEXTHE
M: DL 2 000 DNA 2 F &R

1: liver; 2: kidney; 3: spleen; 4: fat; 5: heart; 6: muscle; 7: brain; 8: ovary; 9: gonads at three weeks dur-
ing feeding 17a-MT; 10: negative control; M: DL 2 000 DNA molecular weight marker.
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Fig. 4b Tissue distribution of differentially expressed gene (T41) by RT-PCR
1: W 20 By 30 W 40 0 50 WL 60 AR 70 T MK ; 8 uM; 9: BME; 10: /MK 11 ZERK;
12: BAPEXTHE; M: DL 2 000 DNA 43T EAnifE,
1: liver; 2: kidney; 3:

spleen; 4: heart; 5: muscle; 6: pituitary; 7: hypothalamus; 8: telencephalon; 9: mid-

brain; 10: cerebellum; 11: medulla oblongata; 12: negative control; M: DL 2 000 DNA molecular weight marker.



54 WA - R A DA U SV R 2 U AR i 2 S 5 PR ) B ik % e 471

AT ABETY, FRAT 0 F) — Lo B LA
B, LB IE (T28 ). AR A HE BT A Ak
WEEE (T52-77). S ALK E A RN
septin 2 FE [T (T42), — AR €2 Z5H 3 P
FE IR (Ec0C2) 5. WHALEESE R 1E 45 0
Ty B A EEAEA, [FA i T LR A
SEMRINSTRREE, PR TSI R R
. RAFAREMTEZHRES 18 h (27 °C) BPHBE,
T M s A B IR I e B R BEAIR, X Ah SR B R
J&, AR R R AL, FL, RIS TR
JrEE RS R Y FRIA AT BB XS 46 = A REA )
R A B, SHAMAIHL, A5
AL B 2R TE AT 22 5 . A1 BE A AL AR M5
WA TG e %, X — i 5 H ML (Inohaya et
al, 1995), ZJGaRikwFtaE, HEH B, M
T 08 o R SO0 PR RO AL R T 4 R AR
Ui Ak g 6 DTN R ZE B AT T UR 3% 5% (Liu et al,
2005 ). VENTEA LU #3235 1Y S Ak ik 5t g

SE 3k

Diatchenko L, Lau YFC, Campbell AP, Chenchik A, Mogadam F,
Huang B, Lukyanov S, Lukyanov K, Gurskaya N, Sverdlov ED,
Siebert PD. 1996. Suppression subtractive hybridization: A method
for generating differentially regulated or tissue-specific cDNA probes
and libraries [ J]. Proc Natl Acad Sci USA, 93: 6025 - 6030.

Du CS, Zhang QY, Dong CW, Miao DL, Gui JF. 2005. Construction
and analysis of the subtractive ¢cDNA library of flounder cells in-
duced with inactive fish rhabdovirus [ J J. High Technol Lett, 15
(1):79-82. [HBETF, SRAW, TR, #RM, @7
2005 . Kk agifs o 4 BHELRAE 20 cDNA SCIZE MR A o3
Br. WEORIEIR, 15 (1): 79-82. ]

Inohaya K, Yasumasu S, Ishimaru M, Ohyama A, Tuchi I, Yamagami
K. 1995. Temporal and spatial patterns of gene expression for the
hatching enzyme in the teleost embryo, Oryzias latipes [ ] ). Dev Bi-
ol, 171: 374 - 385.

Ji GD, Zhou L, Wang Y, Xia W, Gui JF. 2006. Identification of a nov-
el C2 domain factor in ovaries of orange-spotted grouper ( Epinephelus
coioides) [ 1 1. Comp Biochem Physiol B Biochem Mol Biol, 143

(3): 374 -483.

Jia HB, Zhou L, Wang Y, Li CJ, Gui JF. 2004a. ¢cDNA Cloning, ex-
pression and localization of somatolactin by immunofluorescence histo-
chemistry method in grouper Epinephelus coioides [ J 1. High Technol
Lew, 14: 76 -82. [ B, JA A0, T8 ¥, #0025, 7
2004a. RH AR AE RAEFLRIEA 2K cDNA WIERE, KB K
HA s AT . FH AR, 14: 76 -82. ]

Jia HB, Zhou L, Shi YH, Gui JF. 2004b. Molecular cloning and evolu-
tionary implications of growth hormone/prolactin family gene ¢DNAs
in grouper Epinephelus coioides [ J 1. Zool Res, 25: 242 —248. [ %
Wbz, SR R, O, BT . 2004b. RV BT AR IR/
HEFLR ZWHEIR cDNA #9435 b B Htb AL 38 L. S ~# o,
25: 242 -248. |

Kalinin AE, Idler WW, Marekov LN, McPhie P, Bowers B, Steinert

AR IR IEA IS, (B B RIG &
B A MR FRAR, R R A B0 B
XM B #RE, ZEREEFIK. HTNEG
WIELC N BT — B I SR R R SRR,
BRI T B B M B FRATT T i e B X —
FFEEREB, U — B BRI R, 5
W AR 2 R B S R A R B AE R . BAIA
BIEIRRY septin 2 1, BRI A T M EHE
PRic A . FRATIAO G E 2] — > HATMRE €2 453
FIHT I EcoCc2 (T8 ). EcOC2 MJF AT i 3%
ik, H—HAAE T AR ARG R TR SR
Bifi/= ) RT-PCR Fl Western-blot SZIR ¥R, © &
—N IR R IR S S e AT R
EcOC?2 B AT BB 4H 5058 7 AR 0 i 2 8]
ERHES 5 TR 40 AN 0P 1 2 (6] (% AF 38 R R
(Ji et al, 2006). X EcOC2 ZHINGEM KL EIT N
() E— 2L A TR AT Bl T AT 3L O - 240 B A ) el A
21 i P A AH B A R A AL

PM, Steven AC. 2004. Co-assembly of envoplakin and periplakin in-
to oligomers and Ca’*-dependent vesicle binding: Implications for
cornified cell envelope formation in stratified squamous epithelia
[J1. J Biol Chem, 279 (21): 22773 - 22780.

Karashima T, Watt FM. 2002. Interaction of periplakin and envoplakin
with intermediate filaments [ J 1. J Cell Sci, 115 (Pt 24 ): 5027 -
5037.

Kimmel CB, Ballard WW, Kimmel SR, Ullmann B, Schilling TF.
1995. Stages of embryonic development in the zebrafish [ J 1. De
Dyn, 203: 253 - 310.

Li CJ, Zhou L, Wang Y, Hong YH, Gui JF. 2005. Molecular and ex-
pression characterization of three gonadotropin subunits common «o,
FSHB and LHR in groupers [ J ]. Mol Cell Endocrinol , 233 (1-2):
33 -46.

Liu J, Shi YH, Yin J, Gui JF. 2005. Screen of differentially expressed
genes between gastrula embryos and tail bud embryos in gynogenetic

gibel carp ( Carassius auratus gibelio ) [ J 1. Acta Genet Sin, 32
(3):253-263. [XI 2, fijgte, 7+ 45, FEIF. 2005. #

TR T B s SO VR 0 2 SV M 2 S Rk SR A P S B 3t
fe2fdit, 32 (3): 253 -263. ]

LiuFu YZ, Wang YX, Huang GG, Liu XC, Lin HR. 2000. Enrichment
culture and natural spawning of broodstock Epinephelus coioides
[J]. Acta Sci Nat Univ Sunyatseni , 39 (6): 81 —85. [ XA,
EnH, HEDE, XIBEH, K. 2000, FPF A REMAEAERL
B R ASRTRIROEST . LR E iR ( BRI ), 39 (6):
81-85. ]

LiuFu YZ, Wang YX, Huang GG, Liu XC, Lin HR. 2001. Embryonic
and larval development of red-spotted grouper ( Epinephelus akaara )
[ 1]. Acta Sci Nat Univ Sunyatseni , 40 (1): 81-84. [ X7,
EnH, BEDE, XIBEE, K. 2001, BRI 5 A BE
IR BAF ISR BT . IR (AR, 40
(1): 81-84.]



472 I 7/ = 1 27 %

&

Osterloh D, Wittbrodt J, Gerke V. 1998. Characterization and develop-
mentally regulated expression of four annexins in the killifish medaka
[J]. DNA Cell Biol, 17 (10): 835 —847.

Porta AR, Bettini E, Buiakova OI, Baker H, Danho W, Margolis FL.
1996. Molecular cloning of ictacalcin: A novel calcium-binding pro-
tein from the channel catfish, Ictalurus punctatus [ J]. Brain Res
Mol Brain Res, 41 (1-2): 81-9.

Shi YH, LiuJ, Xia JH, Gui JF. 2002. Screen for stage-specific expres-
sion genes between tail bud stage and heartbeat beginning stage in
embryogenesis of gynogenetic silver crucian carp [ J]. Cell Res, 12
(2): 133.

Wang JH, Shan YJ, Cong YW, Wu LJ, Yuan XL, Zhao ZH, Wang SQ,
Chen JP. 2003. Identification of differentially expressed genes of a-
cute hypoxia-treated HepG2 cells and hypoxiaacclimatized HepG2
cells [J]. Acta Physiol Sin, 55 (3): 324 -330. [ F4&H, &
WA, MEIL, RREFE, saMEE, BRE, £IHE, BREM.
2003 . AT IR 20 D 2 AT AR B AR S >0 IR 22 5 AR B IR 434
AHAA, 55 (3): 324 -330. ]

Wang Y, Zhou L, Yao B, Li CJ, Gui JF. 2004. Differential expression
of thyroid-stimulating hormone subunit in gonads during sex reversal
of orange-spotted and red-spotted groupers [ J 1. Mol Cell En-
docrinol , 220: 77 - 88.

Wen JJ, Xie J, Liu SG, Gui JF. 2001. Differential expression and char-
acterization analysis of a new gene with WD domains in fish oogene-
sis [J]. Sci Chn, 44: 541 -553.

Wen JJ, Xie J, Gui JF. 2003. ¢DNA cloning and characterization of a
novel SNX gene differentially expressed in previtellogenic oocytes of
gibel carp [ J 1. Comp Biochem Physiol B Biochem Mol Biol , 136
(3): 451 - 461.

Winnard P, Cashon RE, Sidell BD, ayda ME. 2003. Isolation, charac-
terization and nucleotide sequence of the muscle isoforms of creatine
kinase from the Antarctic teleost Chaenocephalus aceratus (11
Comp Biochem Physiol B Biochem Mol Biol , 134: 651 — 667 .

Xie J, Wen JJ, Chen B, Gui JF. 2001. Differential gene expression in
fully-grown oocytes between gynogenetic and gonochoristic crucian
carps [ J]. Gene, 271: 109 - 116.

Xie J, Wen JJ, Yang ZA, Wang HY, Gui JF. 2003. Cyclin A2 is differ-
entially expressed during oocyte maturation between gynogenetic sil-
ver crucian carp and gonochoristic color crucian carp LJ ). J Exp Zo-
ol, 295 (1): 1-16.

Xu DQ, Zhang YB, Xiong YZ, Gui JF, Jiang SW, Su YH. 2003. Con-

struction of forward and reverse subtracted ¢cDNA libraries between
muscle tissue of Meishan and Landrace pigs [ J 1. Acta Genet Sin
30 (7): 668 —672. [ #RfE4r, 3%, AR, Hdy, 948
3C, JRRAL. 2003, A S PR LD 212 0R] T B 9 8
cDNA ST . i fe#4, 30: 668 - 672. ]

Yao B, Zhou L, Gui JF. 2003. Studies on ¢DNA cloning and temporal
and spatial expression of sox3 gene in grouper Epinephelus coioides
[J]. High Technol Lett, 13 (5): 74-81. [k U, A i, &
35, 2003. Rl A B sox3 ZEH cDNA 1Y FE ke B HLbf 25 ik
FREZMHT . EEORIEIN, 13 (5): 74-81. ]

Yasumasu S, Yamada K, Akasaka K, Mitsunaga K, luchi I, Shimada
H, Yamagami K. 1992. Isolation of cDNAs for LCE and HCE, two
constituent proteases of the hatching enzyme of Oryzias latipes , and
concurrent expression of their mRNAs during development [ J 1. Dev
Biol , 153 (2): 250 - 258.

Yeh SL, Dai QC, Chu YT, Kuo CM, Ting YY, Chang CF. 2003. In-
duced sex change, spawning and larviculture of potato grouper,
Epinephelus tukula [ J 1. Aquaculiure , 228: 371 - 381.

Zhang YB, Shi YH, GUI JF. 2003a. Construction of antiviral subtractive
¢DNA library of cultured fish cells [ J 1. Acta Hydrobiol Sin, 27
(1): 113-118. [3RXI%, filfe, Hedtdy. 2003a. 25
AT REZE I cDNA SCE AR KA 2R, 27 (1)
113-118. ]

Zhang YB, Zhang QY, Xu DQ, Hu CY, Gui JF. 2003b. Identification
of antiviral-relevant genes in the cultured fish cells induced by inac-
tivated virus [ J ]. Chn Sci Bull . 48 (6): 581 - 588.

Zhao HH, Liu XC, LiuFu YZ, Wang YX, Lin HR. 2003. Seasonal cy-
cles of ovarian development and sermn sex steroid levels of female

grouper Epinephelus coioides [ J]. Acta Sci Nau Univ Sunyatseni ,
42 (6): 56-59, 63. [ W, Xk, XHKE, £XH,

MRIEER . 2003 . RV A BE Ao M0 00 S B 5 I i PR R &
M A8 R AL . il E e ( BARRMAIR ), 42 (6): 56 -
59, 63. ]

Zhou L, Wang Y, Yao B, Li CJ, Ji GD, Gui JF. 2005. Molecular
cloning and expression pattern of 14 kDa apolipoprotein in orange-
spotted grouper, Epinephelus coioides [ J 1. Comp Biochem Physiol
B Biochem Mol Biol , 142: 432 —437.

Zhou L, Yao B, Xia W, Li CJ, Wang Y, Gui JF. 2006. EST-based i-
dentification of genes expressed in the hypothalamus of male orange-
spotted grouper ( Epinephelus coioides ) L] ]. Aquaculiure, 256:
129 - 139.



