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Analysis on the Expression of Dmrt Gene in Different Stages
of Embryonic Development of Epinephelus coioides
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Abstract: [ Objective ] The embryonic development process of the Epinephelus coioides and the expression of
Dmris gene in this process were studied to provide a basis for further study on the function of Dmris gene in E. coioides.
[ Method ] The fertilized eggs obtained by natural spawning method were incubated in a constant temperature (24 + 0.5°C)
and in still water, and cultured in seawater with a salinity of 31.0. The whole embryonic development process was

completed in about 29 h 50 min and entered the post—embryonic development stage. The embryonic development
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process of the E. coioides was observed by light microscopy. The embryos in the cleavage stage, blastocyst stage, gastrula
stage, neurula stage, organogenesis stage and newly hatched larvae stage were stored in RNAlater with 5 parallels in each
group. [ Result ] The relative expression of Dmrt in different embryonic development stages were analyzed by fluorescence
quantitative analysis. The results showed that the Dmrt gene of the E. coioides began to express from the cleavage stage
during embryonic development. The expression level of Ecdmrtl (E. cotoides Dmrt1) reached the peak at the blastocyst stage,
and the expression level of Ecdmrtl gene was relatively low at the cleavage stage and larvae stage. The expression level of
Ecdmrt] gene at the blastocyst stage was 5.4 times that of cleavage stage. The relative expression of Ecdmri2 (E. coioides
Dmrt2) gene was relatively stable at the early embryonic stage but increased significantly at the neurula stage (P<0.05),
which was 9.2 times that of cleavage stage. The Ecdmri2 gene had the highest expression level in the newly hatched larvae,
which was 17.6 times that of the cleavage stage. The expression level of Ecdmri2b gene increased gradually during embryonic
development and reached the peak at the organogenesis stage (P<0.05) while the expression level decreased at the newly
hatched larvae stage. The expression level of Ecdmri3 (E. coioides Dmri3) was relatively low in the early stage of embryonic
development, and significantly increased at the organogenesis stage (P<0.05), which was 7.1 times that of the cleavage stage,

and reached the peak at the newly hatched larvae stage. [ Conclusion ] Ecdmrt gene expressed from the cleavage stage

during embryonic development, and may be involved in the development of embryonic organs and larvae.
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PIFIZR 5L Mab-3 FEN [RIIRAYFEN S, Dmirt FE[A
KW H DNA 254 (DM) 2532, ffh—
HARL A BEEE, = IR R DM 250 1 A4 47
TETE T HASE MBS T INRE T, B FE T
B0 F FR 3 A1 e 2 R R 20 20 1R TCASE 1) B K A%
W 0361 Dmre B P G0 9 it HAT IR 5F DNA &5
GE RN, HAE M, I, S
WL 3 ) B PE R R BE R GR 17 Dmrt KRR £
FINEE, HABAEHIW e . IRIGER |
W ERE . HASEIRLENR RS2
ANTTI8 Dt FEPR G AEAS R BB HESh )
BHAR, HEENH R T Dmril ~ Dmri8,
HEXEFEIT Dmrtl ~ Dmrt3, TEEZRPEIT 4
MNRBEW G, TEORTEINT Dmrtl ~ Dmrt5 191
Dmrtl S EE S Sk, Hyikel 5
(Rl 98 A% 2 fifi 5 8 11 (Oryzias latipes) HETE 4G .
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a1l I e AN W A vt Beei R S L R IUR (VAR R
A& Dmre3 BT 15 oo Fbi 2k n] B S 20m ik &
BRMALERE 3 Dmrt3 TEWIK ( Takifugu
rubripes ) A% E &K B LA LBES a4 R h Rk,
WAEPERR IR (4] o Dmned TEAEY) b5 A7 7E i
PR BTG KO MEPE R B R EEAE R, HAETTE
BRI 2 AR £ ( Oreochromis aureus ) . i A5 fifl )
( Grobiocypris rarus ) 5 EW)H &L T HON[R] By 4%
A is-161 o DmreS A7 BT 9879 240 A SR S gE AR A 28
Joo R Z B B0, H DmrS 38 3 P85 Cxxed 32
5, T Wt/ B —catenin {5 5 52 i - 4] i
JESREY LT (7] 5 Dmnts TERE A e 2 55
DT 2 A iR L EZ2BTve 0l A
[ ARAHFRUIA L] 2T Dt FERTE R A
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1 #MRE7IE

1.1 RKEwA

A3 1Y R A A BE R IR T T AR A IR T
AR B L. 2RO FE N L SR = 09 )7 U
5, BIARAT & 1L B, EENER
(24+05°C) . #KPIEAL. F 230 £ AR
JRERIEE, 2. BRI JRin i,
A SRR . BT B IR R A T
RNAlater H1, RF2H 5 P47, FEN4EHL RNA #E 4,
4 Cidwe, -20°C ARIEARAE .
1.2 REFH*
1.2.1 31kt MR NCBI i) &7 £ 5 £
Dmrtl &R A Fpbm A B AR IE R} E (5
EFIEHEGVE ) hRR A B Dmr2/2b/3 3
751, FIH Primer Premier5.0 #4111 45 251
Y(F£1) .

R1 WRAES5HEIT
Table 1 Sequences of the primers for
fluorescence quantification

514 Primer J#31 Sequence (5' — 3")

Dmrtl1-F ACGCCACCAAATGAATAA
Dmrt1-R TCAACTAAGGCACAGAAAA
Dmrt2-F CGAACTGCCTGGATCTGTC
Dmri2-R CGAACTGCCTGGATCTGTC
Dmrt2b-F CAACCATCTCACGCTCTATT
Dmrt2b-R TCTGAGCACCAGCCCTTA
Dmrt3-F AACGACGTGACTCTGTGGAATA
Dmrt3-R AGTACAGGCCGGGTTTGG

B —actin-F ACCATCGGCAATGAGAGGTT

B —actin-R ACATCTGCTGGAAGGTGGAC

1.2.2 RNA #IRZ cDNA #6941 & & RNA
AOHEHFL B Trizol® reagent ( Invitrogen, USA ) 1A
P TIRAE, PR S cDNA #itl, FT906E
& PCR.

1.2.3 #2723 PCR A% S5H LU cDNA Ky %
JERE R PCR AR, L B —actin fENNSIHEH
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£ SYBR Green Real time PCR Master Mix plus kit
(TOYOBO, Japan )ilGfll &1 72t E it PCR 1A%
SONFRIF: 95 °C FVEPE 4 ming 95 °C ZEHE 15 s,
55 C IR 155, 72 C #EMH 20 s, 3t 40 PEIF;
84CTNEETO G, srbridfrithZe, e PEtE i
PCR Wi, MR Ct (EAI ] 2-2 s gk 20 b AL
W%, A Graphpad Prism5.0 #/F X5 2EA7 Ak
BRI, 4 P<0.05 BRAh 22 5

124 HsE A gatisr ] Clustal X 1 MEGA
5.0 #44 ( http://smart.embl—heidelberg.de/ ) B ASA]
TSNP Dimre H PR 5 I 1) 2 HE R PP 91 3204 T
SHT LT, HEASEE Neighbour—joining 22 G iFEALA

2 HERE59H

2.1 §HAWMERRKREEIRE

R A BE oz R (B 1-1) B &
780~880wm, 7E (24+0.5) °C . *hAF 31.0 (i
KPR, HIEE2Y 29 h 50 min S8R IRIE L
o, ARG R B,
2.1.1 SR Rl A BRI U8 T AR
YR, ZAEIS 2 30 min, ZKEURSHHIA T HATE i
JEak (E 1-2) o ZHEJ5 20 45 min, JREH BLER
1RG5, B R4k 0 4R WS K/ INAE S5 (R [
e (B 1-3) o ZHKE 2 55 min, REEFFERE
2 WArE, B b — A SR R A0 38 45 S
e (B 1-4) , JEA 4 40, 2K 1h20
min, FFUREE 3 RN, HEA 8 4 (& 1-5) .
ZHREJGZ) 1 h 40 min, BRIEEE 4 K2, HEA 16
A (B 1-6) o ZHEE2 2 h, IS 5
24, HEA 32 4RI, JHE 4 A R AN T AT
FEFNW CE1-7) o SZHKE529 2 h 30 min, IR
96 TS, dEA 64 AUAEI, BLETANAEHES AL
I H AR (] 1-8) o K529 3 h, 40
oA N H B S —, AR TE R,
R HEAZIE (K1 1-9) o ZHE/549 3 h 30 min,
AR/ . AR AME L, TE R /NER
ROV AHES R — A, EREIE, SR RREA
FEM (K 1-10) .
2.1.2 EIRE ZAEIEZ 4 h 30 min, 4G4RS
24, AMECH 2RI 2, SIS O
EINERESIA0% 310N G0 3N v U B
PRMR, BEEREA SRR (& 1-11) o )54
R R B o AWK, 245549 5 h 55 min,
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WERHERTRAS S AL, IR anfrm Bk R, 2
J EUER T U0 b, IR G BE AR IR (&
1-12) .

213 Rmied) RERIE, RIS
e in ELVJ2 40 M Sl A 1) AR 7 ) S S R
T, ZKSEZ 7 h30 min, BPEGEIRZME 1/4
(E 1-13) , CEFIRIREE AR P8, s ] UL
FIWZE—ITE — G, B2 R 1/2 (K
1-14) , AP RRE AT, 2R A2

Lo SZHEO0; 2. IR 3: 2 40b; 4. 4 400l; 50 8 4l

6: 16 4I]; 7: 32 A0faM); 8: 64 AUMuil; 9. ZAUMIMI; 10 ALK,
11: RRRE, 12 (REEARI; 13 R 14 S 150 IR
A 16: IRAIBRGY; 17. WATBERUYN; 18: WUWIERUN; 19: I
IR 20 OADERUN: 21: KN, 22. I, 23 WHMEA

1: Fertilized egg; 2: Blastodisc formation; 3: 2—cell stage; 4: 4—cell stage; 5:

8—cell stage; 6: 16—cell stage; 7: 32—cell stage; 8: 64—cell stage; 9: Multi —cell
stage; 10: Morula; 11: High blastula; 12: Low blastula; 13: Early gastrula: 14:
Middle gastrula; 15: Late gastrula; 16: Embryo formation stage; 17: Optic capsule
stage; 18: Muscle burl stage; 19: Brain vesicle stage; 20: Heart stage;
21: Pre—hatching stage; 22: Hatching stage; 23: Newly hatched larvae
E1 fEanafRisideE
Fig.1 Embryonic development process of
Epinephelus coioides

11 h 15 min, 2 FAREIFE0E (29 3/4) , ik
JEIZ AR (K 1-15) , A IRRG 3 AR 7
Mt
214 AZREH  ZHKEZY 12 h 40 min, IRJEIE
EEYIR, AT SR, MEfOE, HEF
Al ULE] 1 FFERIEARR (K 1-16) , MGk E
AZIRIA
215 HEBRM ZAEEZ 14 h 30 min, 1EH
AR L 1 XA (B 1-17) o ZHERY
16 h, MAAREIEA L ALY (& 1-18) . 25
#518 h 20 min, JU9IAE] 10 XFLL 1, H AR S
HRAA B RDE e (B 1-19) o SZHK5 5 44 23
h 40 min, 7ERHMEE T 0T & R OBE, B R
LR (B 1-20) o ZHE2) 28 h, TERME
TRIERREN IS (B 1-21) o ZHEE2
29 h 20 min, #IFIESGN RS/ NEITIREL, /M
AR, SRS AR I A WTRE Sl 25 IR (1]
1-22) o M2 29 h 50 min, KHSFIRAGE T
frfa, HAFOER T/KIKRZ, WHZ3hE
HIEEER (K 1-23) .
22 MBERa&EIER Dmrt BERIFRIE

JE T PCR 3 T4 REH, R 4 BE Dmrt
FH (Ecdmrtl ) TEWRNG & 5 i 72 v 35 DA P 2415
FFUR IR o Ecdmrtl FE PR 5% IR 30 36 18 /K1 18 21 g
5, DNBUHARIHT I RA Ak (I 2A)
Ecdmrt1 55 R 763 IR 32 38 J2 43 24301 1 5.4 £,
Ecdmrt2 3 R 7E R FGRTHH AR G 3k & P Aa,
PRI RA R B T, 22 9.2 1%
Ecdmrt2 5& R TE 9] AT b 32 38 7K SF- ey (&
2B) , 2N 17.6 5. Ecdmri2b FERTERIG
KB RIARBEE I, A E P U RS
HIRFIEE (P <0.05) (KE2C) , 7ERIMAT1
BRI R, Ecdmr3 FERTENRIG & B )
AZ IR AR, TEds B UM i Rk 7 i 3
LFb, RS 70 A, TERIRAT b Rk s
g (K 2D) .
2.3 Dmrt K& RSB

Xt GenBank U4 B - fE 18 R 2 1) A [a] 5 M
W) Dmre F5 5 E LR T 5 M Ecdmrt] |
Ecdmrt2. Ecdmri2b. Ecdmr3 #f ] H 3k B &
B ¥ 9 AT L X, R H MEGA6 34, FIH]
NeNeighbor Joining VA R GE AN, 2558 (&l
3) XM, Ecdmrl 5804 Dmri3 . Ecdmr2 5 85
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Fig.2 The expression level of Dmrt in different embryonic development stages of Epinephelus coioides

BE 544 Danio rerio Dmrt2a
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& Dmri2b . Ecdmri2b 53 5 Dmr2b. Ecdmrt3
S5/NE R Dmrtl fx BAET . Ecdmr2 5 Ecdmri2b
RN—J, F5 Ecdmn3 B R—j%. "TLIEH,

Ecdmrt2 5 Ecdmr2b 7E3:4L FARYERE, 5 Ecdmrtl

3 itig

31 REARENEREE

ARG AR ARG E B REHE, H
Z A B R B B o D), AR R A B
VNI = Bun 3 PSR <3 U 11 I 770
WL eSS E IR U . R A E A R
B R MG J AE )E FLEE, (HRIR A F kb # rh
B KB SR AR, AR S WA
B IRIG & B i AR — AR, Lo-207
3.2 Dmril EREMRRAE A E BRI FRIE

Dmrtl 3 A 78 W] Il ¥ 3% 8 ( Odontobutis
potamophila ) AN[FIEJGIHIA I, (HHEIX
e ) VD IR RN B A e R T BRI
B, LA RIS R, BT
HA R B OB 21 Dmrel FERTEETEE ( Cyprinus
carpio) WG & B S HERA 318, RIAFERIE
EIETRE, el R R (2] . Dmitl
L [ 7 7 £ ( Plecoglossus altivelis ) MG & & o
HEA RN, B AR SR R A R A B e KA 3
[GIFE Ecdmrtl BeNTENR NG & & i R sl A ik, H
Rk GWITOYERE | BRSSO —4F, Je B
5 TR, [HHRTERM R R, HUOEHE
e WRIELL EE5H, Ecdmrl 584G
KRB, HEMZELP R 4 R R IG & &
P4 B A A, Ecdmrt] TEHE M5
iR, MAEREE A, JRURAESEAN (PGCs )
R R T IR, B S G A a4
FLR = A G (3240 | R, Eedmrtl FEENRIBIA]
RE 9 IE AR FE AN AR T o UK Eedmrtl TEAS
HIERUN RSB =BG, HEW Ecdmrtl BEH AT g2
HEENIER

Dmrt2a £ 3& 55 411 ( Danio rerio ) VA J& ¥
( Oryzias latipes ) AR Y B R B R IE 7R
KB WK Rk Dmr2a 78 45 4 ( Carassius
auratus ) WG & B R IE B 2258 5 L H i
B3 5] Dmr2b TEAG 2GS 12 h Fib, HE
RSB AL, (HBE S 1 Dmr2b 15 32K

J& 6 h FHiRZIR, HINZARIR 16~48 h iR Kk
KA RRAE , FFil S Hedgehog {5550 2 5K
TR F AR 260 1 Dmre2b 784 0 S 7 R
ki E RN, Ecdmn2 3L PR 76 RFHE £ BE I8 iR
WIPIARXS 235 B LU BCOTAR, HLAERIBEAT farh 3Rk
KK 5 Dmre2b 74t IR AR (257
Ecdmri2b FERTEIRNG A& & i i rh Rk 5 B #g fin
TEas BIE MU R A Sk B[, TERIBEATFfrh R
AP SO B RIS LA B S5 RAEN, Ecdmri2b 3
KA e 58 BB, M Ecdmr2 WV E2 Y5
HFaAERKAE.

Dmrt3 B R E 6 41 ( Carassius auratus ) W B2
WA ORI, 7E 15 IR IERIA A
Jnt2rl o Dmr3 FEHRTEINYE ( Xenopus tropicali ) I
G B AR Rk, AR5
N IES e S BN e S VA S TS € S TN
M Ecdmrt3 & NAEA BE IR & B 01 3Rk &
FHXPEAR, fEav BRIk W BT, 759)
At A FE R B E(E . AREE LA 1 4 R4
Dmri3 WDIRE AT RE & A T B4k, TEAR PRt

ANFEIIRE, Ecdmn3 FEHAEA B M AT GES 5
HRER.
4 #hit

AP A B IIG 4B A6 il R IIG A
BRAE, RN B RN . SN RN,
I MES BRI o Ecdmre 35 R 5 5A4R J& I R
WP IR R, Ecdmr] {EEIRIY 3K B i,
M GGA TR (PGCs ) HIEImIRm A OC, 1
W58 AR T A0 LA OC; Eedmrt] 7E2% B B UM
FIREEF, W Ecdmrl 2N ATHES 58 E B
W Ecdmri2 FERTERIMEA T RIAIK- e,
1M Ecdmri2b 745 B IE MU RN RN B, HEN
Ecdmr2b LRI RES 5 BEIE N, 1M Ecdmr2 FE
ARES St E KRB o Ecdmn3 FETER]
frfa ek Bk B, W Ecdmn3 FEF T HES
Sastafra b K KT . Ecdmrt 3EF Z5AEDE
et fEr, el Tk, Ecdmr FEH K EAE
R ARG A F BT, TS S5REN
L RAF RS -
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