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Abstract: To evaluate the potential ecological risk caused by endocrine disrupting chemicals in Hun River a par-
tial vitellogenin ( Vig) and ribosomal protein L7 ( RPL) genes in crucian carp ( Carassius auratus auratus) were
isolated amplified and sequenced ( 825 bp and 450 bp) . According to the two gene sequences a real-time quanti—
tative reverse-transcription polymerase chain reaction ( qRT-PCR) assay was developed for quantifying the Vig mR-
NA expression in crucian carp using RPLZ as a reference gene. The established qRT-PCR method was applied to
quantify Vig mRNA expression in livers of wild crucian carp from Hun River. Results showed that the Vig mRNA ex—
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pressions in males from 84 to S8 ( down-stream sites) increased to be significantly higher than those from SI (up-
stream reference site) in July ( P <0.05) . Similar results were also found in female crucian carp of S4 and S6 in July
(P <0.05). In November no significant Vtg mRNA expression was detected in males. Increased Vig mRNA expres—
sion was only observed in females of S2 and S3 ( down-stream sites) ( P <0.05) . The study suggested that the wild
crucian carp in Hun River were affected by the environmental estrogens especially in July. The present qRT-PCR
method can be applied to detect the spatial and temporal differences of Vig mRNA expressions in crucian carp.

Keywords: endocrine disrupting chemicals; vitellogenin; qRT-PCR; Hun River; crucian carp; Carassius auratus auratus
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1
Table 1  Basic parameters of wild crucian carp from Hun River
/em /g CF (GSI) 1% (F: M)
s 7 11.58 £2.20  41.95 £32.90 2.37 £0.39 13.54 £5.46 3.76 £1.39 1.23(38/31)
11 14.76 £3.26  56.28 £41.73 1.45 +£0.20 8.20+1.96 4.39+1.77 5.92(71/12)
9 7 13.35+1.75 66.96 £25.26 2.70 £0.24 15.19 £9.90 1.93 £1.09 1.13(17/15)
11 16.66 £+4.49  85.93 +66.48 1.49 +0.15 8.11 £4.00 3.30+£1.43 2.47(47/19)
$3 7 14.68 £2.50 97.25 +56.30  2.84 £0.30 14.44 £10.55 3.46 £2.40 2.12(34/16)
: 11 18.36 £1.09  82.65 +15.38 1.33 £0.19 8.28 +3.67 4.56 £2.12 1.00( 19/19)
w 7 12.64 £1.32  58.58 £18.09 2.84 £0.32 11.45 £8.22 3.92+1.71 1.53(29/19)
11 18.91 £1.57  105.7 £25.95 1.54 £0.12 9.08 +4.36 3.31 £0.94 1.46(118/81)
S5 7 10.70 £0.77 33.30 £6.90 2.70 £0.21 13.24 £5.93 1.08 £0.62 1.53(49/32)
11 15.49 £1.21  51.14 £16.49 1.34 £0.15 7.17+£1.92 3.38+£1.91 1.25(129/103)
s6 7 12.07 £1.23  49.61 £18.05 2.70 £0.28 21.38 £17.29 3.06 £1.54 1.77(23/13)
11 16.39£1.42  60.21 £17.74 1.34 £0.08 7.39 £3.57 2.84 £1.70 1.02( 108/106)
7 7 11.70 £0.83  44.80 +10.82 2.80 +£0.12 7.35+£3.84 1.44 £0.64 1.52(64/42)
11 15.00 £0.83  47.16 £6.31 1.41 £0.22 7.04 £1.35 3.01 £0.87 1.27(38/30)
S8 7 11.11 £0.94 33.93 £8.39 2.43 £0.17 12.21 £8.45 2.59 £1.59 3.27(49/15)
11 17.59 +2.48  91.85 +49.31 1.57 +0.17 11.52 +3.61 2.66 +1.49 1.36(19/14)
2 cDNA 1 o Bioedit 7.0
Table 2 Basic parameters of water guality of Hun River NCBI Vig 4
TDS/ P Primer Premier 5.0
/°C (mg-L™) (mS+m™) (mgLY) 5’ _GATTCCCATCAAGTTTGA( A/C/G) TA3’
. 7 17.5  0.15 7.11 0.19 0.11 4.47 , s
s1 0 94 024 775 096 018 913 5"« A/G) AACTTCTCCTTGATGAAT (T/C) T3,
© 7 265 0.33 7.47 0.51 0.24 5.58 cDNA MyCycler™PCR  ( Bio—
11 11.2 0.66 7.66 0.75 0.51 7.26 Rad USA) Vtg *05°C 2 min 1 ;950
3 7 26.9 0.34 7.77 0.53 0.25 8.85 . . .
11 122 0.55 7.31 0.65 0.42 3.2 C30s 55°C 45 72°C 60's 40 ; 72°C
% 4 104 om s 0% 0% 70 o min- Ol
S5 7 27.0 0.37 7.49 0.59 0.27 2.92 1.2% EB
11 12.5  0.57 7.75 0.67 0.44 8.02 N
. 7 26.7 0.41 7.12 0.64 0.30 2.78 R BLAST 5
11 10.8 0.57 7.65 0.65 0.44 7.56
. 7 267 0.38 7.62 0.6l 0.28 2.35 RPL-
11 110 0.49 8.01 0.5 0.37 8.56 RPLS
<8 7 28.2 0.40 7.70 0.65 0.29 3.02 ,
§ 1 123 05 833 0.6] 040 980 57 -CACAAGGA( A/G) TA(T/C) A(A/G)
GCAG( A/C) T3’ 5’ -GGTC( T/C) TC-
1.2 Vig L7 ( Ribosomal protein CCTGTT( T/G) CC(A/T/G) GC3’
L4 RPLY) Vig o
20 ~30 mg Trizol 1.3 Vig
RNA DNase I( ) Vig  RPLY
DNA o RNA (1.8 Primer Express 3. 0 Vig
< Ay < 2.0) RNA 1 pgeplts RPLY PCR o
¢cDNA: 1 pL RNA(=1 pg) 2 pL cDNA - PCR
dNTPs( 10 mmol * L ) 0.5 pL Oligo SYBR Green PCR Master Mix 10 pL
(dT) 5(500 pgemL® Promega Co. USA) 0.5 plL 0.2 pL (10 pmol L) cDNA 5 pL
M-MLV (200 Uspl! Invitrogen Ltd USA) 20 plLo :50°C
10 plL. RNA 2 min 95°C 10 min 95°C 15 s 60°C 1
o M-MLV min 40 ( ABI Prism ® 7500 USA) . 1
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Fig. 2 Nucleobase and corresponding amino acid sequences of Vig genes of crucian carp
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Fig. 3 Comparison of partial amino acid sequence alignments of Vitg genes of crucian carp with those of mud carp

DB77954)

Vig
( ADB77954) .
( ABP97429) .

Vtg
common carp ( BAF73406)

95% 949 92% 92% ~91% 0%

ABG22139)

(

( AF130354) .

Vig



126 8

( BAF98652) RPLY 97% 98% 96% 96% 95%  95% ( 5)
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Fig. 4 Partial nucleobase and corresponding amino acid sequences of RPL-7 genes of crucian carp
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2.2 Vig PCR
Vig  RPLY
Primer Express 3.0

Vig RPLT PCR  (
3) Vg RPL-
7 o
2
C 7 o
8

. 90% ~
110% .

3 Vtg RPLT qRT-PCR

Table 3 qRT-PCR primers and amplification efficiencies
for Vig and RPL-7 of wild crucian carp from Hun River

1%

- GATGATGCTCCTCTTAAGTTTGTTCAG 9.3
Vi .
# - ATGGCCTCAGTATTCTCCAAGGT

- GTCTCCGCCAGATCTTCAAC
RPL -7 98.6
: GGCAGTTGTCTGTCAGTGGA

2.3 Vig
PCR
Vig
(n=6)( 6) - ST ( ) 7
4 S6 Vig
S1 3.42 2.51 (P<0.05)( 6-A);
S4 ~ S8 Vig
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6-B) . 11
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2 S3 S1

2.21 2.71 (P<0.05)( 6<C),
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Fig. 6 Vig mRNA expressions in wild crucian carp from
Hun River (n=6) (* P< 0.05). A: females from July;
B: males from July; C: females from November.
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