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Analysis of Vitellogenin Gene Expression by RT-PCR in Hemibarbus labeo (Cyprinidae) for
the Analysis of Estrogenic Activity in Aquatic Environment. Gye, Myung Chan (Department
of Life Science, College of Natural Sciences, Hanyang University, Seoul 133-791, Korea)

In an effort to develop the biomarker for monitoring the contamination of xenoe-
strogen in the freshwater environment of Korea, reverse transcription-polymerase
chain reaction (RT-PCR) analysis of vitellogenin (VTG) gene expression was
optimized in Hemibarbus labeo. Based on the homology of the VTG cDNA sequences
between the common carp and zebra fish, a set of PCR primers for VTG mRNA
amplification for H. labeo was designed. VTG mRNA level in livers from female and
male fishes was analyzed by RT-PCR following single injection of 17 beta estradiol
(E2 10 mg kg™ B.W.). As an internal control, beta actin mRNA was amplified. One ug
of total liver RNA was subjected to RT-PCR. In female the amount of PCR product
of VTG gradually increased in the range from 16 to 34 cycles of amplification. On the
contrary, in control male, PCR product first detected at 32 cycles of amplification
and linearly increased up to 40 cycles of amplification. In E; injected male liver, the
VTG mRNA level was similar to that in the female. Taken together, this result sug-
gests that liver of male H. labeo expresses minute amount of VTG mRNA which are
27 equivalent of female and that induction of VTG mRNA occurs in male liver after
estrogen treatment. In conclusion, the optimized protocol for RT-PCR analysis of
VTG mRNA expression in liver of male H. labeo will provide the environmental
monitoring method for the xenoestrogen contamination in the rivers in Korea.
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Fig. 1. Hemibarbus labeo.
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Fig. 2. Distibution of H. labeo.
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Japan) PCR kitE %% PCR %7 (20 mM Tris, pH 8.4,
50mM KCI, 1.25 u i-Tag, 0.2 mM dNTP, 1.5 mM MgCly,
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Fig. 3. Primer design for RT-PCR of vitellogenin of H. labeo. (A) Primer positions. F, forward primer; R, reverse primer.
(B) Primers for RT-PCR of VTG mRNA of H. labeo was designated by multiple sequence alignment of the carp
(Cyprinus carpio) and zebrafish (Danio rerio) partial vitellogenin sequences.
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beta acting Z=Z3}o] B] w3}t beta actin primer:=
5'-ATGGATGATGAAATTGCCGCACTTG-3' (forward),
5'-CTGGGTCATCTTCTCCCTGTTGGC-3' (reverse)=
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Hl-2-ALE-°] <FS Gel documentation system (Vilber
Lourmat, France)—°— o] 43led vi=e] Tt s
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S7b7F FEE F7E AA 3o (Gye and Ohsako,
2003). &<l¥l F* VTG cDNA2S] HEA J7|Md&
Clustal W program (GenomeNet, Kyoto, Japan) & o] £
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W] Z7A 403] PCRE 433 A3} VTG beta
actin 25 55°Ceol|A] A 3}= 9o} (Fig. 4A).
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Fig. 4. Optimization of RT-PCR of vitellogenin and beta actin mRNA in H. labeo. (A) Optimization of annealing
temperature for RT-PCR products of VTG mRNA and beta actin. (B) Increase in RT-PCR products of VTG mRNA
and beta actin according to amplification cycle in both sexes. (C) Amplification curve of RT-PCR-products of VTG

and beta actin mRNA in both sexes.
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Fig. 5. Genomic PCR using primer set for RT-PCR of
vitellogenin mMRNA in H. labeo. Genomic DNA
from liver of H. labeo was subjected to 40 cycles of
PCR for verification of primer. Arrow indicates
PCR product of VTG gene. SM, size marker (100
bp ladder); M, male; F, female.

Sm M F Mg F-grr

Fig. 6. Induction of vitellogenin mRNA by estrogen in
male fish in H. labeo. RT-PCR of VTG mRNA in
female, control male, and 17 beta estradiol-inject-
ed (1 mg kg™ B.W.) male livers (30 cycle). Arrow
indicates RT-PCR product of VTG mRNA. SM,
size marker (100 bp ladder); M, male; F, female.
Me2, 17 beta estradiol-injected (1 mg kg™* B.W.)
male; F-rt, Female liver RNA without RT reac-
tion.

beta actin mRNA2] 7 galA =
Jbelsich Fig. 48, O).

oF4~ 7+x2]2] genomic DNAZ £a]dle] Z+S primer

© 20~34cycled|A] o

2 %83 403]2] PCR UM 23} of 500bpe] ZEAE
<+ gt (Fig. 5).

303] PCR ¥l2-& 433 A3} 91713} 17 beta estra-
diol (10mg kg™ BW.)& d3] FAksE § 29 3 7|
A] VTG mRNA®] RT-PCR AFE-¢] &<l = ]} (Fig. 6).
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VTIGE o| 438t AAPH oekgt biomarker & 71-¢-H
OECD mFo 2 =gt} (OECD, 1992). F+x]¢} 72
oJel#t o] 75 |43 <AF= carp (Cyprinus carpio),
major carp (Cirrhinus mrigala), goldfish, fathead min-
nows (Pimephales promelas) S-¢|| 4] estrogen, androgen
" xenoestrogen} VTG &l o] qla}stA o it 7
7} &iks}x] 4 (Hori et al., 1979; Nath et al., 1992; Nath
and Maitra, 2001; Villeneuve et al., 2002; Jobling et al.,
2003; Giesy et al., 2003; Pickford et al., 2003; Sole et al.,
2002, 2003) | 2 VTG A =S o] 83l = VTG =

2 2AE oz 2 Q7oA mlEe] mRNA %
d 7= AEsA AET 5 9l 7 male carp
(Cyprinus carpio), sheepshead minnows (Cyprinodon
variegatus) 5 X A3 o] fFo] E-3}3l} (Denslow et
al., 2001; Lattier et al., 2001). o] |3 Hol|A X Z2A}
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2 welql
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Jert Azl —;—oaw slxE2Al Ae] weE VG

W 2= ofFo ulel 23 WHAAIAS geks
W= 7 o 2 ol# Ao} (Atlantic salmon, Korsgaard et al.,

1986; carp, Hernandez et al., 1992; trout, Mackay and
Lazier, 1993). VTG 34 9= 7122 A] estro-
gen 5-§72) wHalo] Agsofof s A o] Fel

M= 7kx=] 9] estrogen $8-4]2] Wao] mje o}
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