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Evaluation of Estrogenic Activity for Nonylphenol Using Quantitative Real-Time

RT-PCR Method
SAl Linlin'?, ZHAN G Zhao-bin* , HU Jianying' , HOU Yanfeng', SAI Dao-jian’
(1. College of Environmental Science, Peking Universty, Bejing 100871, China; 2. College of Life Science, Shandong Normal

Univerdty , Ji’ nan 250014 , China)

Abgtract :It has been demonstrated that nonylphenol (NP) exerts estrogenic activity. Quantitative rea-time reverse transcription
polymerase chain reaction (RT-PCR) was used to udy theVTG ,VTG , CHGHand CHGL genesexpresion in the liver of
juvenile medaka exposed to NP at 1,10 ,50,1000 g/ L for 60 days. The results show that theVTG ,VTG ,CHGHand CHG
L genes expresson in the liver of juvenile medaka are induced even at 1M g/L ggnificantly. It should be noted that the lowest
observeddfect concentration (LOECs) based on the hepatic vitdlogenin (V TG) induction is about 1 g/L , suggesting that
quantitative rea-time RT-PCR can detect the estrogenic activity of NP at reatively low concentration, and there is a potentia
goplication in evaluating the estrogenic activity of NP in aquatic environment.

Key wor ds :quantitative rea-time RT-PCR; nonylphenol ; vitdlogenin; gene expresson
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PCR (® Tag PCR ) 850bp ,
; PCR PCR 1.
(SYBR® Green | master mix) (8.9]
: , 1(A). PCR
8 (Oryzias latipes; Orange red ) :SYBR® Green | master mix 10U L ,
20 ( 9.6 mm+1.7 mm; (20p mol/L)  0.4pL, (cDNA) 1
:94.2 mg£9.4 mg). ML, 200 L, PCR
, 4 . : 50 UNG 2 min,
: 25 28 8.0 95 UNG Taq
mgL pH 7.5 7.8, 8.0 9.0mg/L. 10 min, 95 155 60 ,60s,
=16 8. 40 .
1.2 , PCR ,
[6] ,NP 10 1B) VTG
ugL . NP 25 =
: lugL : (2 20k
1 0.2 0.02 mg/ mL) DM SO ,
15 |
0. 005 %(DM SO ) =
6]
10 |
(1 10 50 100 NP” g/L) y=-3.7289x+37.851
(DMSO ) . 60 d , sk R2=0.9983
RNA 0 | | | | | |
, 0.5 mL 3 4 5 6 7 8 9 10
. . . . # BT S
trizol (Invitrogen ,Life Technologies) , 0.50
RNA. RNA DNaz (50 ) 045 ®
0.40
DNA. Aol Aogo ® 035
RNA , 1.8, 1% By 030
® 0.25
RNA ; Axo B 0.20
RNA . Superscrip , & g':z i
, cDNA. 0.05
] R
1k PCR $3.1 671 709 746 783 819 855 89.1
Tablel Primer parsof SYBR® Green Red-time PCR assay for medaka t'C
PCR
/ bp 1 B VIG PCRSYBR Green

VTG Forward 5-CTCCAGCTTTGAGGCCATTTAC3 81

Reverse 5-ACAGCACGGACA GTGACAACA-3

VTG Forward 5-CCAAGACCAAAGACCTGAACC3 167

Reverse 5-TAAGATTAGGGAACCAGTAGT-3

Forward 5-TACTTTCCCGTCACTTATTGC3
CHGH 189

Reverse 5-TTCCACGACCAGAGTTTCAAC3

CHGL Forward 5-CAACATCTGCTGCTTATCCCC3 257

Reverse 5-GACATCGCCTTCCCATTCCAG3

trizol , RNA
DNA. ( 5-
CCTGAAGTGGTGGTGAAGAATGS 5-
CTGGACGATGAAGCAGAGTAGG3)
PCR . ,0.1% ,

(A) (B
Fig.1 Sandard curves (A)and heat disociation curves (B)

for medaka VTG  gene, by SYBRR Green detection

1.3

p<0.05 ,

2 NP #
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VTG
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0.005% 1 10 50 100 0.005% 1 10 S0 100
DMSO DMSO
NP /ug L1 NF % /g L1
2 RT-PCR(SYBR Qe ) 8t VTG VTG
CHGH CHGL (n=¢€, + )
Fg.2 Quantificationsof VTG ,VTG , CHGH and CHGL gene expressonsin liversof medakain control and
4-NP exposed gicups by red-time PCR, SYBR Green detection. (n=6, mean = S.D.)
mRNA (1.29 x 10° + 5.34 x 10%) (11, , RT-PCR
copiesh g; (9.93 x 10* + 4.82 x 10*) copiesM g; NP
(1. 74 x 10° + 4. 84 x 10°) copies g (1. 13 x 10% , 1ug/L NP VTG
+4. 44 x 10°) copies g ,NP (1 10 50 100  mMRNA 10U g/L NP
Mg/L) VTG VTG CHGH CHGL (p<0.05) , 3
MRNA (p<0.05) ,NP 100 g/L NP ,
10ug/L 100 g/L, VTG MRNA CHG mRNA (p>0.05). U
. 1 ( A)
Hg/L NP mRNA 2 NP . Gaylor
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325.7 VTG mRNA (131 Sheehan
49.0 ,CHGH mRNA 3.2 , , Crews
CHGL mRNA 6 . , (14151 1 100dg/L
Masanori ELISA . B 3.3 NP ,
4. 7ug/lL NP , NP , NP CGaylor ,
(LOECs) 11.6p g/L ; Ward NP
( Pimephales promel as) 3
14p g/ L (LOECS) ,
LOECs NP (6101, RT-PCR ,
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PCR NP , , NP lug/L
NP 0.11 3.08ug/L , NP g VTG
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