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Tab. 1 Primers used for real-time PCR
F: K Gene 5% 7 5| Primer sequence (5'-3") F Bt K/IProduct size (bp) VEM5 Accession
amh CAGAAGGAGAGGACGAGGAA 207 KU168255
GCTCTGAAGCCGACACTGAC
ar CCTGCCTAATCTGCTCTG 130 KU168254
TCATCTGTCCAATCTTCCTC
cypl9a TCTCTTATGCTTCCTGTGAA 120 EU375455
ACTTACTGCGGTGTATTGT
cyp19b TGTCCTGAGTGGTCTGTGAACT 129 EU499382
CGGGTCTCCAGAAATCGGTAGA
dax1 GGTGGCCGGTCTCTTCTTCAAAC 105 KF703999
CCATTCACTGCAAACTGCC
dmrtl TTCGTGTCACCGCTGAAG 310 DQ241767
GCTCTGAGATGATGGTAACG
er TGGATAGGAGTGAAGGAGAA 109 AB334722
TGGACTGGAGCAGAATGA
foxI2 GCCTATGTCCTATACCTCCTGTC 211 KP764768
CTCATGCCGTTGTAAGTGTTCA
nobox TACGATGGTCCATGTCCTCT 113 KU168253
CTCTTGAACTCCTGTGACTCCT
sox9a GGAAGCTCGCGGATCAATAC 117 AY205252
TGATCTTTCTTGTGCTGAACC
sox9b CAGTATCCACACCTGCACAA 126 AY205251
CTCGGCCTCCTCCACAAAT
zp2 AGATGCAGAAGCCAGTTCAA 249 772493
CCAGCAGTTTCAGAAGCCA
408 CCGTGGGTGACATCGTTACA 101 AB012087

TCAGGACATTGAACCTCACTGTCT

K1 BRI AR R H

Hisox9bF B A5 AR, 35978 H 55d3RIL R Ja K ik
TP, 7E80dMEME T n Tt iy, HEME h R IAE =T
WEVE; dmre) 7E80dBHEYE HR 20K & i 3, FN8OdME 14 AH
FUIE BB 2 2 25 7, amh E 8OdMEYE Hh 2R 1A tH G T

o

o

TR HHIE
Fig. 1 The morphology of early gonad development in Yellow River carp
a. RAGIPERR: b SRR o KEHE UM PGC. R EMANML: PO. WIZLUPEEANMT; PSC. ¥ ZUkS BRI A
a. undifferentiated gonad; b. Stage II; c. Stage II; PGCs. primordial germ cells; PO. primary oocytes; PSC. primary spermatocytes

2.4 BEMEMRISCHEXERERRIE

cypl9a. cypl9b. foxI2. nobox. zp2HAHEH
FESOdMEMEPE iR h R IA BT+, Hoim THETE(E 3).
cypl9a FKILBAE6SATF UMW+ 51, 1E80dMENEH 3£
R EIA R S, HOB R & T80d M cypl19b. foxI2.
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Fig.2 The mRNA expression of amh, ar, dax1, dmrtl, er, sox9a and sox9b during different stages of embryogenesis of Yellow River Carp
RN GA0dIZIE N F R EM L EREE (P<0.05); “**ER540diZE R KL B ERREZP<0.01); FHE
“¥» P <0.05 compared with 40d; “**”, P <0.01 compared with 40d; the same applies below
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Fig. 3 The mRNA expression of cypi9a, cyp19b, foxi2, nobox and zp2 during different stages of embryogenesis of Yellow River Carp
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TIMING OF SEX DETERMINATION AND EXPRESSION ANALYSIS OF GENES
IN YELLOW RIVER CARP (CYPRINUS CARPIO VAR.)

JIA Yong-Fang, ZHANG Wan-Wan, ZHANG Rui-Hua, LIANG Ting-Ting, DU Qi-Yan and CHANG Zhong-Jie
(College of Life Science, Henan Normal University, Xinxiang 453007, China)

Abstract: The mechanisms of fish sex determination and differentiation are complex. The current study investigated
the morphology and the expression of genes related to sex determination differentiation during development of Yellow

River carp. Tissue sections of gonad of Yellow River carp indicated that the time of gonad derived from undifferen-

tiated to stage II of testis or ovary were from 40 to 80 dpf (days post-fertilization). The results showed that sex deter-

mination related genes (amh, ar, cyp19a, cyp19b, dax1, dmrtl, er, foxI2, nobox, sox9a, sox9b and zp2) highly ex-

pressed at 50d, especially at 45—50 dpf. The expression ofar, amh, dax1, dmrtl, sox9a, sox9b increased at 80 dpf in

males, which were significantly higher than those in females, suggesting that these genes might mediate male sexual

differentiation. The expression of cypl9a, cyp19b, foxi2, nobox, zp2 increased at 80d in females, which were higher
than those in males, suggesting that they might regulate female sex differentiation.

Key words: Sex determination; Sex differentiation; Yellow River carp



