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Tab. 1

Fz1
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qRT-PCR primers of sex-differentiation related genes in the present study

qRT primer

(5'-3") sequence (5'-3")

/bp product length

Pcc-tubulin-F
Pcc-tubulin-R
Pcc-dmrtla-F
Pcc-dmrtla-R
Pcc-dmrt1b-F
Pcc-dmrt1b-R
Pcc-dmrtlc-F
Pcc-dmrtlc-R
Pcc-amh-F
Pcc-amh-R
Pcc-dax1-F
Pcc-dax1-R
Pcc-foxI2-F
Pcc-foxI2-R
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Pcc-nr5alb-R
Pcc-sox9a-F
Pcc-sox9a-R
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Pcc-esr2b-F
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Pcc-ar-F
Pcc-ar-R
Pcc-3bhsd -F
Pcc-3bhsd -R
Pcc-11bhsd2-F
Pcc-11bhsd2-R
Pcc-cypllal-F
Pcc-cypllal-R
Pcc-cypl7al-F
Pcc-cypl7al-R
Pcc-cypl9ala-F
Pcc-cypl9ala-R
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CCAGGGCTGTGTTTGTAGACC
CAATAGTGTAGTGTCCACGGGC
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CGATGGAGTTGATGGAGAAGGT
GGTCGCCATAACGTGTCC
GATGGAGTCGACAGAGAAGGTT
TATCACCTCAGAACCACCGTC
TCGGAGAAAACCTGGTATTGC
CTCACAGAGTGGAGGTGACA
AACAGCAAAACGGATCGGTA
ACTTCGGAGACACAAGAAACCA
TTCAGGTGTGACAGTGTACCAAGT
TTTATTTCAGTCAAAAGTCTCGTC
CAAAGCCATTGCGTCATC
GATAAAACCCAGAGGAAACGCT
GCTGGAAGGATGCGAGGA
CTGAGGACGGCAGTGAGCA
GCTCTTGCTCTCCAGGGCT
TACAGGACCCAAGGTTGTCTATG
TGTTTCTGGACAGGAGTAGGCT
TACGGCATCAGTAAATCGGGT
GTGCTCCATTCCTTTGTTGCTC
TAGGCAGCCCTCGCATCTT
TGCCTGCTGAGAAGATACCACA
TATCATTATGGTGTGTGGTCGTG
ATCCTGCCAGAGAATCGTGTC
CACACTCTACGCCGTCTCTGC
CCCTAACAGCTTTGCATGAGTAA
ATGGCAGGTTTGATGGAGGG
TCCACAAGTGAGGGCTCCATA
GAGGAATGGAATCCGCAATG
CAGAAGTGAGAAGGGCAGAACG
GTTTGGCATCATACGGGGC
TGGGGTTGAGGAGAGAGGAGT
AGGAGCCCCGAAGGAAAC
ACGACCCATAGCGTACAGACC
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AGACTGGCCTGGTGGTTGC
AGTGCTCAGCTCCCCGTG
CCACATCCGAAGAAGAAGC
CTGGTTACTGAGGATGCTGAT
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1.5 (P<0.01, 2), GSI (P<0.01),
SPSS(18.0 ) HSI (P>0.05)
(n=202) , 3
, = 8AC [T]) (n=67, 67, 68)
+ (x+£SD) 27 31 30 88 , 114
t , P<0.05 , ; 3
P<0.01 (n=100 / ) 4 4 6 14
, 286 ;
2 PccF, (43.6+3.0)%, PccF;
2.1 PccF, (4.7£1.2)% ,
PccF;
(P<0.01, 2), GSI : v o
(P<0.01), HSI (P<0.05) :
PccF, I~11
F2 RWEMMIEFRESFH F EYFERT
Tab. 2 The bioindicator for F; offspring of Carassius auratus var. pengze cultured in laboratory and pond conditions
culture environment sex /g body weight /cm total length /% GSI /% HSI
laboratory male 7.755+1.470 7.032+1.323 0.679+£0.236 6.492+1.068
female 7.978+1.124™ 7.392+1.406™ 2.167£1.195"  4.565+2.549°
pond male 379.165+11.627 32.01+2.10 1.421+0.364 6.790+£0.684
female 450.259+15.256" 38.45+4.05™ 2.087+0.591" 6.556=0. 951
PRk (P<0.01), * (P<0.05).

Note: ** stands for highly significant difference between the males and the females under identical culture environment (P<0.01), while *

stands for significant difference (P<0.05).
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Pcc-cypllal (P<0.01),

Pcc-11bhsd2 Pcc-cypl7al Pcc-cypl9ala
(P<0.01),
(P<0.05)
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relative gonadal gene expression to tubulin
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Fig.1 Relative gonadal differentiation related gene expressions to tubulin between male and female PccF; offspring under laboratory
culture condition
* stands for significant difference between the males and females (P<0.05), while ** stands for highly significant difference (P<0.01).
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Fig.2 Relative gonadal differentiation related gene expressions to tubulin between male and female PccF; offspring under pond

culture condition
* stands for significant difference (P<0.05) between the males and females, while ** stands for highly significant difference (P<0.01).
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Analysis of different gene expression profiles of sex differentiation-
related genes between male and female pengze crucian carp (Carassius
auratus var. pengze) under different culture modes
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Fishery Sciences, Wuxi 214081, China;
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Abstract: Pengze crucian carp (Carassius auratus var. pengze, Pcc) is naturally gynogenic, and gynogenic Pcc pro-
duced by artificial breeding can theoretically produce solely female offspring. In laboratory culture, a higher proportion
of male fish occurred in F; progenies compared with pond culture conditions. A higher proportion of males was found
in the F; progeny under laboratory culture (43.6%) compared with pond (4.7%) conditions. To determine the cause of
this variant sex ratio, ovarian gene expression profiles were detected and compared between the male and female F,
progenies for different culture conditions. Results showed that expressions of most testicular sex differentiation-related,
steroid receptor, and steroidogenic genes in PccF; offspring were significantly higher than those in ovaries under labo-
ratory culture conditions, except for Pcc-vasa, Pcc-esrl, and Pcc-esr2b. With respect to pond culture conditions, ex-
pressions of most testicular sex differentiation-related and steroid receptor genes in PccF; offspring were significantly
higher than those in ovaries, except for Pcc-amh, Pcc-dmrtib, Pcc-dmrtic, Pcc-foxl2, Pcc-vasa, and Pcc-esr2b.
Amounts of the steroidogenic genes had reversed expression patterns (male<female). The gene expression profiles for
steroidogenesis and transcriptional regulation of aromatase were different in the gonads of F; progenies between labo-
ratory and pond culture conditions. The variant sex ratio may be attributed to the differential gene expression of both
steroidogenic enzymes and transcription factors of aromatase under different culture densities, which may be associated
with the regulation and/or synthesis of endogenous steroid hormone levels and related to different sex ratios.

Key words: gynogenesis; Carassius auratus var. pengze; sex differentiation; steroid receptor; steroidogenic enzyme;
gene expression
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