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Cloning and expression profiling of gsdf and amh genes in
large yellow croaker (Larimichthys crocea )
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(Key Lab. of Healthy Mariculture for East China Sea, Ministry of Agriculture; Fisheries College,
Jimet University, Xiamen 361021, China )

Abstract: In this study, the gonadal soma derived factor (gsdf) and anti-Miillerian hormone (amh ) were cloned from Larimichthys
crocea, and their expression patterns were analysed by qRT-PCR. The results shows that the open reading frame (ORF ) of gsdf gene
spaned a region of 618 bp and coded 205 amino acids with a signal peptide and a conserved domain of the TGF-B superfamily. Se-
quence alignment analysis reveals that the gsdf of L. crocea and Dicentrarchus labrax shared the highest homology. Phylogenetic analysis
shows that the fish Gsdf proteins had a clade separated from the rest members of the TGF-B superfamily. The ORF of amh gene spaned
a region of 1 563 bp and coded 520 amino acids that contained a signal peptide, an AMH-N domain and a TGF-f conserved domain.
Phylogenetic analysis shows that Amh proteins of L. crocea and D. labrax had the nearest relationship. The qPCR analysis reveals that
gsdf and amh genes were expressed mainly in gonad, and the expression levels in testis were significantly higher than that in ovary
<0.05 ). Before the gonad differentiation, gsdf and amh genes had already expressed, and the expression levels of two genes showed
an increase-decrease trend in testis whereas the expression levels were very low in ovaries. Besides, compared with normal females,
the expressions of two genes had more significant expression in gonad of pseudo-males (genetic females ). It is indicated that gsdf and
amh genes play a very important role in the process of L. crocea gonad differentiation.
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Tab.1 Primers and sequences used in the study

5194 51¥Fs 61 -3") TEH

primer name primer sequence function
mark-F TGGCTCTGTGAGGCGTCT P59 % 8
mark-R ATACAATGATGACATCAATCCTGAT

gsdf-0-F ATGTCCTTTACGTTCATTGTCATG TF I 12 AE 3
gsdf-O-R TTACTCTTCGCTGGGCTGCT

amh-0-F ATGTTGTCGGTGGATGTCTTCTG

amh-O-R TTAGCGGCATCCGCACTC

gsdf-Q-F CTGATGGTGGAAACAGTACGAGCC 6 & PCR
gsdf-Q-R AGAGTGCACACTGAACGACAGTC

amh-Q-F AGCCAACATCAACAACTGCC

amh-Q-R TTCATCCAAGTCCACCACCT

B-actin-F TTATGAAGGCTATGCCCTGCC B-actin NS5

B-actin-R

TGAAGGAGTAGCCACGCTCTGT
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Fig. 1 Identification genetic sex of large yellow croaker
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Tab.2 Homology of L. crocea Gsdf amino

acid sequence with other species

Y FEA AEABLTE %o

species gene similarity
F U584 Dicentrarchus labrax gsdfl 69
I S AT BEAD Epinephelus akaara gsdf 67
T 585 Dicentrarchus labrax gsdf2 66
#% Monopterus albus gsdf 63
3540 Anoplopoma fimbria gsdf 62
W BEWRY Acanthopagrus latus gsdf 61
B2 Wi 6. Maylandia zebra gsdf 60
Je B B4l Oreochromis niloticus gsdf 60
BEZ T B ARl Oreochromis mossambicus gsdf 59
KEZZHF Scophthalmus maximus gsdf 59
=¥ 8. Halichoeres trimaculatus gsdf 58
LT HE 4T Takifugu rubripes gsdf 53
S5 Oryzias latipes gsdf 52
WL Oncorhynchus mykiss gsdf 43
BETL 441 Danio rerio gsdf 3

2o Gsdf FEPFRFFRA T RE MR, 1 HAE
K& mRks, 2020 EPR 6 f%, 7EHAbAHN

KIS A 23K amh FEARIFERER T RERE, 4
SEOPE A 8 A, A AL 2R A EARIE (B 6
—a M6 -b)o XRIEM gsdf Fl amh R LEMERRA
[F % 7 B 0T 23k e A R W, FEME RS S rh gsdf
F1 amh FEREAEMHAL G 41 K @1 dph )R 21
R, MEMLS 55 dph FIAE W B FH, 76
PBEALE 123 dph ik 3w, HEREE TR 5
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A B E akaara 1 P AAS ANSPVYH-
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Wil M.albus 1 PTTAPVSY- - - -

G A fimbria | 8P T AS ANSP VS N-
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Je ¥ W ARE O.niloticus 1 PEAAVLG- - - - -
L W AR O.mossambicus | PEAAVLG- - - - -

FEENT S.maximus 1 PAASATSP- - - -

= BEEE 0 Hotrimaculatus 1 TAAP ASDP ALH-

LTEEIR Il Torubripes 1 L QAP ANAP VS H-
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T 1
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BE S E AN AL M.zebra 75 DRT@SII SHTAKHTATPAVPGYSAS ADNORRASHE

Je B WHE M O.niloticus 75 NRTEST VSHTAKHTATP AVP GYS AS ADNGIS AS|i

S L s WAE A O.mossambicus 15 NRT
FZEGE S.maximus 76 QST[@SVI SQTDKDS AAVPVS- - - - -
= BEERE 0 Hotrimaculatus 79 RAS[§SNI AQKTRDAAVP Al S---

£1 i 7Ry fali T.rubripes 79 RRT]

i O.latipes 79 QRT

UT 85 O.mykiss 81 KT

BTl D.rerio 64 KNS

KE A Lerocea 158 Pregesss

45 85 D. labrax(Gsdf-1) 157 SSHTNVEEADS QAQNVP(@SQP T|

A AT BEA E.akaara 152 SSHANVQ- - EADSQVS(@8QP T|

515 5 D.labrax(Gsdf-2) 157 SAHTNVQDADS QAQLP{®@QP T

T M. albus 154 SSHTDAQDADSQTLVP[MEQST

LG A fimbria 157 SPHANVQ- - DAESQVP[S . EP1

PR A latus 154 SSDI NVQ- - DSQVP VP&l

BE S £ 8 M. zebra 153 P8--vvevnn- QDQ

JEE TR O.niloticus 153 SSQVNVQDANTQDQVP/@RP T

AT R AEM O.mossambieus]153 S SQVNVQDANTQDQVP @®@RP T

)Cg"é ¥ S.maximus 149 PSHTNVQDADS QLHVP([®8QP
B A A Hoarimaculatus 154 SSLSSVQDAGPQVQVP@E0OAA

o 88 42 7 15 T.rubripes 157 SSQSSTLDAN- - LQP N@6

T O.latipes 156 AAHDGVQI RGSQDQAS@EKPT|

0T %"? 0.mykiss 159 SHAPPAQ- - DTPSQNPMEQTT

BEh {0 D.rerio 3D Chiuaas dn 0

K2 g Gsdf IR THIMIHAL 25 Gsdf ZIERR A1) LLEL
ARG ST RA R, RO EmZ sy TCF-B Z5HI, 9 MRSy iR R 53R
Fig. 2 Alignment of amino acid of L. crocea gsdf with other vertebrate fishes

The arrow indicates the putative cleavage sites of the signal peptide. The TGF- domain is labeled with black overline.

The nine positions with conserved cysteines are marked by asterisks.
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Fig. 4  Alignment of amino acid of L. crocea Amh with other vertebrate fishes
The arrow indicates the putative cleavage sites of the signal peptide. The AMH-N domain and the TGF- domain that characterized this

family are labelled with gray and black overline, respectively. The ten positions with conserved cysteines are marked by asterisks.
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Fig. 5 Phylogenetic analysis based on Amh amino acid sequences in L. crocea and other species
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