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Effects of Perfluorooctane Sulfonate ( PFOS) Exposure on Vitellogenin mRNA

Level in Zebrafish ( Brachydanio rerio)

CHENG Yan', CUI Yuan', DANG Zhi-chao®, XIE Wen-ping', LI Hai-shan', YIN Huan-huan', CHEN Hui-
ming'

(1. Chinese Academy of Inspection and Quarantine, Beijing 100123, China; 2. National Institute for Public Health and the
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Abstract: To study the endocrine disrupting effects and action mechanism of environmental levels of perfluorooctane sulfonate ( PFOS)
on the aquatic species, the research for the effects of PFOS exposure on vitellogenin ( VTIG) mRNA level in livers of zebrafish
( Brachydanio rerio) was conducted. Zebrafish were exposed to PFOS at four environmental low concentrations (0.1, 1, 10, 100
pg-L™") for 21 days. Livers from male and female zebrafish were collected for RNA extraction, VTGl and VTG3 mRNA levels were
measured respectively using real-time polymerase chain reaction (RT-PCR). The results show that; (D The VTG1 and VTG3 mRNA
level in the livers of male zebrafish increased after PFOS exposure. The VTGl mRNA level increased with a positive dose response
pattern, with the maximum response at 100 pg-L~' PFOS exposure where a significant difference compared with the control was
observed. The VIG3 mRNA level increased as an inverted U-shaped dose response pattern, indicated as hormesis effects, where
significant differences compared with the control were observed at 10 and 100 pg-L~" PFOS exposure. 2 The VTGl mRNA level in
the livers of female zebrafish increased where a significant difference compared with the control was observed at 10 pg-L~' PFOS
exposure, but the standard errors for mRNA level at 10 and 100 pg-L ™" PFOS exposure were distinct. The VTG3 mRNA level in the
livers of female zebrafish increased at 10 pg-L~" PFOS exposure but had no significant difference compared with the control. Thus, it
deduced that PFOS exposure could be active on the endocrine system of zebrafish with the oestrogenic simulation action mechanism,
and the VTGl and VTG3 mRNA level in the livers of zebrafish might be sensitive biomarkers for the endocrine disrupting effects
evaluation after PFOS exposure, with different responding patterns related to the gene subtypes and sex.

Key words : perfluorooctane sulfonate (PFOS) ; zebrafish ( Brachydanio rerio) ; vitellogenin ( VIG) ; mRNA level; quantitative real-
time polymerase chain reaction (qRT-PCR)
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Table 1 ~ Primer and labeled probe sequences of the target genes and B-actin used for RT-PCR

I AIRET 2 FK FFI(5'-3") P
vigl F-2654 CAGCAAGAGCAGACATTCTCAAG

vigl R-2759 CTGACCACGGCATAAGTCTCAA 106
vigl Probe 2679-2703 FAM-CAACTACAAGGTGGAGGCTCTGCCTGT-TAMRA

vig3 F-2696 CCGAATTATTTTCAGTCAGTTCTAATGT 100
vig3 R-2795 TCCCCTGTCTCAGGCATCAT

vtg3 probe 2744-2759 FAM-ACCCAACCTCATCTAAAATAACACCCATG-TAMRA

actinF-192 CCTGACCCTCAAATACCCCATT

actinR-291 GGCAACACGGAGCTCATTG 100

actinProbe 222-249

JOE-TATTGTGACCAACTGGGATGACATGGAG-TAMRA
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> 10 min, B0 EF AT W H € RNA JijE. 775 1
THWL A1 mL 1 75% B, iR B Z. 767 400
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VA Je A T R S
1.6 St

BT L A9 RNA ¥R, SO0 o3 60 BE v
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pL,dNTP (44 2.5 mmol-L™") 2 uL, i & ik 5%
fif 1 pL, RNA & Bl (pL) = 1000/RNA ¥ J&F
(ng-pL™") ,JC RNA BEAY KRR (W) = 13-RNA {&
(L) . T RNA $8BUS 5 A7 RO A i
e SR WA ZE TR RNA Bl 1) 5.

W IR AR R TEIR 5T, T R B0 5 AT U i
FUE s 5 BN :37°C 1 h, 94°C 3 min.

1.7 Real Time PCR
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oo R 2 S0 AR P T i 32 14 ) T
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Fig. 1 Effects of PFOS on VTGl and VTG3

mRNA level in livers of male zebrafish
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g st
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PFOSHE % e i /pg L™

2 PFOS RFTEX MDD & AFAE VTG Fn
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Fig. 2 Effects of PFOS on VIG1 and VTG3
mRNA level in livers of female zebrafish
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