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Tab. 1 Summary on some genes and their functions in the sex differentiation
No. Nagr;l;:eof Gene function Organism and related references
Sex differentiation related genes
i Oryzias latipes i O. curvinotus O. dancena
Oreochromis aurea fit]  Gobiocypris rarus Carassius auratus var. Pengze
O. niloticus Oncorhynchus mykiss Danio rerio
Paramisgurnus dabryanus Clarias fuscus Acanthopagrus schlegeli
s Bleeker Monopterus albus Odontesthes bonariensis
Epinephelus coioides Halichoeres tenuispinis Xiphophorus
! dmrtl , maculatus fifl Takifugu rubripes C. auratus gibelio,
Astyanax altiparanae Astatotilapia burtoni Plecoglossus altivelis
fith Sebastes schlegeli Etheostoma caeruleum Paralichthys olivaceus
fift] Gnathopogon caerulescens Halobatrachus didactylus Anoplopoma
fimbria H. poecilopterus Acipenser baerii Gadus
morhua A. schlegeli H. tenuispinis
D. rerio dmrt2b G. morhua dmrt2a  dmrt2b fili T rubripes
2 dmrt2 dmr2a  dmri2b il O. latipes dmrt2 i O. luzonensis
3 dmrt3 Carassius auratus G. morhua % O. latipes fili 7 rubripes
P. olivaceus O. aurea O. aureus # O. latipes
4 dmrtd .
fili T. rubripes
5 dmrt5 G. morhua fili T rubripes
Anguilla japonica P. olivaceus O. mykiss D. rerio
6 amh i O. latipes Dicentrarchus labrax Squalius alburnoides 0.
niloticus C. auratus var. Pengze Lateolabrax japonicas
O. mykiss i O. latipes D. rerio Scaphirhynchus
platorynchus H. trimaculatus Clarias gariepinus it G
rarus A. schlegeli®! fili S. schlegeli A. fimbria Salmo salar
7 Joxi2 G. caerulescens M. albus # O. luzonensis Scatophagus argus
E. merra Scyliorhinus canicula P. olivaceus C. auratus
var. pengze
8 sox3 A. schlegeli E. coioides
D. rerio Pelteobagrus fulvidraco Cyprinus carpio M. albus
9 s0x9 O. mykiss C. auratus red variety C. auratus var. pengze C. carpio
A. baerii A. altiparanae # O. luzonensis
C. auratus gibelio W O. latipes Ctenopharynodon idellu fif
10 vasa G. rarus D. labrax G. morhua O. aureus
C. semilaevis P. olivaceus O. Niloticus
11 wtla C. semilaevis M. albus D. rerio
Steroid receptors
D. rerio il Ictalurus punctatus D. labrax # O. latipes
P. olivaceus G. morhua C. auratus iy G. rarus Alburnus
12 ero tarichi B Zoarces viviparus Chelon labrosus O. bonariensis P. dabryanus
Misgurnus anguillicaudatus Sparus aurata Andrias japonicus C. auratus
var. Pengze
D. labrax D. rerio S. schlegelii i O. latipes G morhua
13 erfl O. bonariensis fifi] T, punctatus ﬁ'ﬂ] G. rarus C. auratus
’ var. Pengze
D. labrax il 1. punctatus D. rerio S. schlegelii
14 erfi2

s % O. latipes G morhua it} G rarus C. auratus var. Pengze
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Name of

Gene function

gene

Organism and related references

20

21

22

23

Steroid receptors

ar

dax1

sf1

Steroidogenesis

cypl9al

cypllal

cyplial

3phsd

11phsd

178hsd

(11-KT)

D. rerio i O. latipes Lepisosteus oculatus S. salar
i Kryptolebias marmoratus O. niloticus Gambusia affinis
Gasterosteus aculeatus 1. furcatus il 1. punctatus Pantodon
buchholzi Maylandia zebra Haplochromis burtoni
Neolamprologus brichardi Melanotaenia fluviatilis Pimephales promelas
C. auratus  A. japonica A. fimbria Micropogonias undulatus M.
albus O. mykiss G. morhua E. coioides D. labrax Larimichthys
crocea Cynoscion nebulosus Pagrus major A. schlegelii S.
aurata Pseudolabrus sieboldi X. hellerii  X. maculatus O.
dancena Pundamilia nyererei C. semilaevis Esox lucius
Osmerus mordax A. ruthenus A. schrenckii  A. ruthenus x Huso huso
A. mexicanus fify G. rarus it Spinibarbus denticulatus A.
anguilla Chiloscyllium punctatum Mpyxine glutinosa C. auratus var.
Pengze
C. semilaevis D. rerio W O. latipes S. salar M.
albus Latimeria menadoensis C. auratus ssp.‘Pengze’ D. labrax
O. niloticus
D. rerio il O. latipes D. labrax O. niloticus P. nyererei
il 1. punctatus C. gariepinus O. mykiss C. auratus var.

pengze ity G rarus L. japonicas

G. morhua D. rerio (Ophthalmotilapia ventralis O. nasuta
Callochromis macrops Aulonocranus dewindti
Xenotilapia melanogenys Limnotilapia dardennii Petrochromis
polyodon Simochromis babaulti Lobochilotes labiatus
Tropheus moorii Pseudosimochromis curvifrons
Boulengerochromis microlepis Julidochromis ornatus N.
pulcher W O. latipes il O. melastigma W Fundulus heteroclitus
O. bonariensis Cyphotilapia gibberosa Gnathochromis
permaxillaris G. pfefferi Benthochromis tricoti Bathybates
graueri Trematocara marginatum O. niloticus
Cyprichromis leptosoma Lamprologus lemairii L. callipterus
Ctenochromis horei Eretmodus cyanostictus
Perissodus microlepis Perca flavescens Cromileptes altivelis M.
undulatus Gobiodon histrio Boleophthalmus pectinirostris Lates calcarifer — C. carpio
A. anguilla C. auratus var. pengze ] G rarus D. labrax
D. rerio il O. latipes S. salar  F. heteroclitus L
punctatus 1. Potamotrygon motoro O. bonariensis fit] G rarus
C. batrachus Tautogolabrus adspersus  A. japonica  Amphiprion clarkia
D. rerio Sebastes schlegeli P. olivaceus Verasper moseri

C.semilaevis O. latipes O. niloticus T. rubripes G. aculeatus L.

Japonicus fiff G rarus

il Potamotrygon motoro O. niloticus D. rerio Ictidomys
tridecemlineatus  Lipotes vexillifer — Orcinus orca O. mykiss Balaenoptera
acutorostrata scammoni i O. latipes fify G. rarus

D. rerio O. niloticus O. bonariensis L. oculatus
N. brichardi H. burtoni P. nyererei M. zebra A. japonica S. salar
O. mykiss C. gariepinus L furcatus P. promelas P. notatus

ity G rarus

D. rerio C. batrachus S. trutta fario O. mykiss A. japonica

Perca fluviatilis fiti G rarus
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Name of
gene

Gene function

Organism and related references

24

25

26

27

Steroidogenesis
O. mykiss

208hsd i
D. rerio

Structure genes

D. rerio

N. brichardi

hira
oculatus

C. auratus var. pengze

D. rerio

thynnus

D. labrax P. reticulata

eiseni

fify Pomatoschistus minutus

clarkii

hippoglossus

M. zebra
vtg

Japonica

P. latipinna
salmoides
Catla catla

A. mexicanus

S. salar

Conger myriaster

auratus var. pengze

D. rerio
H. burtoni
X. maculatus

pallasii

Melanochromis auratus

S. salar
zp ,
brevipinnis
macronasus
1996)
gibelio
H. sp. 44

auratus

C. carpio

C. carpio

Salvelinus leucomaenis

M. zebra

O. masou

O. niloticus

Poecilia reticulata

O. niloticus
C. auratus gibelio M. zebra H. burtoni

M. anguillicaudatus

L. oculatus

Mugil cephalus O. aureus

Verasper moseri

2 Sillago japonica i

Scophthalmus maximus
fifi K. marmoratus
P. promelas

% Acheilognathus yamatsutae

O. mykiss

O. niloticus
W O. latipes
ity G rarus
i F. heteroclitus
8% Engraulis japonicus
il O. dancena  O. javanicus
Liparis atlanticus
Galaxias eldoni
G. anomalus
G. gollumoides
D. labrax #% Liza haematocheila

Pseudopleuronectes americanus

Melanogrammus aeglefinus

G. argenteus

S. aurata  A. latus
P. altivelis

C. gariepinus
Solea senegalensis

Tachysurus fulvidraco

A. mexicanus
fili 7. rubripes L.

S. salar E. lucius

C. auratus

P. nyererei

Thunnus
X. hellerii
i Xenotoca
N. brichardi
i G chalcogrammus 0.

O. niloticus
Morone americana
G. affinis X. maculatus

P. nyererei

Hippoglossus
W F. heteroclitus % O. latipes
Acanthogobius flavimanus
i) G. rarus Tanichthys albonubes A.
Amphiprion melanopus
i O. melastigma

figz )y Rhodeus uyekii

Micropterus
Cirrhinus molitorella
figh, Phoxinus oxycephalus
C. macrocephalus Clupea harengus
Colisa fasciata L. crocea A. hasta
Chrysiptera parasema, C. auratus, C.
N. brichardi

A. mexicanus

L. oculatus
P. nyererei
A. japonica O. mykiss Clupea
i O. melastigma
C. carpio Chanos chanos
K. marmoratus S. aurata
C. semilaevis A. anguilla G.
G. depressiceps G
G. vulgaris Galaxias sp. D (Allibone et al.,
fifl Culter alburnus C. auratus
Pseudopleuronectes sp. Bicolor

Muraenesox cinereus C.

C. auratus var. pengze
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PROGRESSES ON THE STUDY OF SEX DIFFERENTIATION GENES IN FISH

ZHENG Yao', WANG Zai-Zhao” and CHEN Jia-Zhang'

(1. Scientific Observing and Experimental Station of Fishery Resources and Environment in the Lower Reaches of the Changjiang
River, Ministry of Agriculture; Key Open Laboratory of Ecological Environment and Resources of Inland Fisheries, Freshwater
Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China; 2. Shaanxi Key Laboratory of Molecular
Biology for Agriculture, College of Animal Science and Technology, Northwest A&F University, Yangling 712100, China)

Abstract: Due to the high diversity in fish species, their sex-determination mechanisms can be identified in almost all
animals. Thanks to the advanced molecular biology techniques, there have been ground-breaking findings on the
mechanisms of sex determination in fish, especially on the sex-differentiation genes in terms of the cloning, expression
and the verification of their functions. In this article we reviewed the recent progress on the research of the
sex-differentiation genes, the family of nuclear receptors, the steroidogenic enzyme-encoding genes, and the oocyte
structure-related genes.
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