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Abstract

Polychlorinated biphenyl (PCB) is an endocrine-disrupting chemical. Sertoli cells (SCs) provide physical and nutritional support for
developing germ cells. Dysfunction in SCs has adverse effects on spermatogenesis. Previously, we found that the lactational
exposure of PCBs (I, 2, and 5 mg/kg birth weight/day, orally from postnatal days | to 20) decreased the follicle-stimulating
hormone receptor (FSHR) and androgen receptor (AR) expression in SCs of F| progeny. Transcription factors initiate and
regulate the transcription of genes. DNA methylation plays an important role in epigenetic gene regulation. Hence, this study was
aimed to identify the level of transcription factors regulating FSHR, AR gene expression, and DNA methylation in the promoter of
these genes in SCs of both F, prepuberal and puberal offspring. DNA methylation in the promoter of FSHR and AR genes was
examined by sodium bisulfite conversion technique. The protein levels of transcription factors (steroidogenic factor | [SFI],
upstream stimulatory factors | and 2, c-fos, c-jun, and CREB-binding protein) and enzymes DNA methyltransferases (Dnmtl,
Dnmt3ab, Dnmt3l, and histone deacetylase | [HDACI]) were analyzed by Western blotting. The transcription factors that
regulate the FSHR and AR gene in SCs were decreased in both the PCB-exposed F,| progeny. Methylation was observed in the
promoter of FSHR, AR, and SFI. The protein levels of Dnmtl, Dnmt3ab, Dnmt3l, and HDACI were increased in the PCBs-
treated groups. Subsequently, it leads to transcriptional repression of the genes in SCs. Our finding suggests that PCBs caused
epigenetic change in SCs, thereby it impaired SCs function in F; progeny.
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Introduction

Sertoli cells (SCs) are somatic cells present within the semini-
ferous tubules and play an important role in the development of
a functional testis. The SCs are required to support male germ
cell development (spermatogenesis) in the mammalian testis.
During development of the testis, the cessation of SCs prolif-
eration and the onset of differentiation determine the final
number of SCs, thereby it determines the level of male ferti-
lity."* Dysfunction in SCs may have adverse effects on sper-
matogenesis.> The exposure to endocrine disruptors (EDs)
plays a key role on the epigenome shaping, thereby altering
the endocrine function.* The EDs can affect the different levels
of epigenetic control and in some cases can act transgenera-
tionally, if the exposure to EDs occurs during the prenatal and
early life.” DNA methylation is the addition of methyl group at
fifth position of a cytosine residue within CpG dinucleotide
motifs on both strands of DNA.® Unmethylated CpG islands
are targets of transcription factors to start transcription. In

contrast, the CpG sequences in inactive genes are usually
methylated to suppress their expression.’

DNA methylation is catalyzed by DNA methyltransferases
enzyme such as Dnmt1, Dnmt3ab and DNA methyltransferase
3-like (Dnmt31), which transfer the methyl groups to the cyto-
sine ring. Dnmt1 is involved in maintenance of methylation
status during replication.® Dnmt3s (de novo DNA methyltrans-
ferases, including Dnmt3ab and the regulatory subunit
DNMT3]) are responsible for the establishment of genomic
DNA methylation patterns.” The Dnmt31 is genetically proven
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to be a necessary factor for DNA methylation of maternally
imprinted genes and spermatogenesis.'® Histones are core pro-
teins of nucleosomes and acetylation of nuclear histones is
regulated by histone acetyltransferase and histone deacetylase
(HDAC). Histone acetyltransferase leads to the acetylation of
core histone, enhances nucleosomal relaxation and subse-
quently induces transcription. The HDACT stabilizes nucleo-
somal structure and represses transcription.'’

Polychlorinated biphenyls (PCBs) are widely present in the
environment and cause potentially serious hazard to human and
animal health.'*'* The PCBs cross the placenta freely because
of their lipophilicity and affect the developing fetus.'>"'” Pre-
natal PCB exposure can reduce the ratio of male to female
births and also caused intelligence quotient deficits in the
baby.'® Prolonged time to pregnancy, reduced fecundity, devel-
opmental and cognitive deficits were observed in the children
of mothers who had eaten the PCB-contaminated fish.'>* In
rhesus monkeys, the exposure of PCBs is associated with
alterations in the menstrual cycle, decreases fertility, increases
spontaneous abortion and reduces conception rate.*' Tabb and
Blumberg22 have found that PCB may alter the transcriptomic
profile, particularly during development, and it also disrupts
epigenetic mechanisms.* The pregnant rats exposed to PCB
mixture throughout the period of gestation decreased the
expression and activity of DNMTs in liver of the offspring.*®
Hence, the present study was focused to determine the epige-
netic changes in SCs of both F; prepuberal and puberal rats.

Follicle-stimulating hormone receptor (FSHR) and testos-
terone play an important role in regulating the spermatogenesis
process through its receptor present in the SCs. Transferrin is
an iron carrier protein, which facilitates the availability of irons
into the seminiferous tubules where it is essential for the devel-
opment of germ cell. Previously, we have found that the lacta-
tional exposure of PCBs decreased the FSHR, androgen
receptor (AR) and transferrin gene expression in SCs of both
F, prepuberal and puberal offspring.>* Transcription factors
initiate and regulate the transcription of genes. DNA methyla-
tion plays an important role in epigenetic gene regulation. The
present study was aimed to identify the protein level of tran-
scription factors such as steroidogenic factor 1 (SF1), upstream
stimulatory factor 1 (USF1), upstream stimulatory factor 2
(USF2), c-fos, c-jun, and CREB-binding protein (CBP) which
regulate the FSHR, AR and transferrin gene expression and
DNA methylation in the promoter of FSHR and AR genes in
SCs of both prepuberal and puberal F; offspring. Then, the
protein levels of DNA methyltransferases such as Dnmtl,
Dnmt3ab, Dnmt31, and HDAC1 were also examined in the SCs
of F; progeny.

Materials and Methods

Chemicals

The PCBs sandy loam (Aroclor 1254, No CRM 913-50G, Lot
No DG913), methylated and unmethylated primers, were pur-
chased from Sigma-Aldrich Private Limited, Missouri, USA.

Real-time polymerase chain reaction (RT-PCR) ready mix was
purchased from KAPA, Washington, USA. Primary antibodies
for USF1, USF2, c-fos, c-jun, CBP, Dnmtl, Dnmt3ab, SF1,
Dnmt31 and HDAC1 were purchased from Santa Cruz Biotech-
nology, Texas, USA and Cell Signaling Technology, Danvers,
USA. The secondary antibodies, horseradish peroxidase-
conjugated rabbit—antimouse immunoglobulin G (IgG) and
goat—antirabbit IgG were obtained from Genei (Bangalore,
India). EZ DNA methylation kit was purchased from Zymo
Research (Irvine, California). All other chemicals were pur-
chased from Sisco Research Laboratories (Mumbai, India) of
molecular and analytical grade.

Animal Care and Maintenance

Animals were maintained as per the national guidelines and
protocols approved by the institutional animal ethical commit-
tee (no 01/04/2013). Nulliparous female albino rats (80 days
old, Wistar strain [Rattus norvegicus], and weighing 180-200
g) with regular cyclicity were caged with male rats at a pro-
portion of 2:1. The following day, rats were examined for the
presence of vaginal plug. If mating was confirmed, the day was
considered as embryonic day 1; each dam was placed in an
individual cage and provided with water and food allowed to
drink and eat ad libitum; dams were divided into 4 groups, each
group consists of 6 animals. Group 1: control (corn oil alone as
a vehicle), group 2: 1 mg PCBs (Aroclor 1254)/kg body weight
(bw)/day, group 3: 2 mg PCBs (Aroclor 1254)/kg bw/day, and
group 4: 5 mg PCBs (Aroclor 1254)/kg bw/day. The PCBs
were dissolved in corn oil and administered daily through oral
gavages to the lactating female rats from postnatal day (PND) 1
to PND 20. The male offspring from all the 4 groups were
killed on both PND 21 and PND 60.

Isolation and Purification of SCs

The testes from both prepuberal and puberal F; rats were col-
lected and SCs were isolated based on the procedure described
by Majumdar et al*> with some modification. The testicular
tissues were chopped and sequentially digested with collage-
nase [V, collagenase I, and pancreatin with intermittent agita-
tion. Then washed with DMEM medium by centrifuged at 800
rpm for 5 minutes, the final cell suspension was filtered through
nylon mesh cell strainers (80 pm pore size). Purity of SCs was
checked using oil red stain.?® The isolated SCs were used to
determine the protein level.

Immunoblotting

The protein levels were detected by Western blot analysis. The
SCs were homogenized with radioimmunoprecipitation assay
buffer and protease inhibitor cocktails. Protein concentration
was estimated using bovine serum albumin as a standard.?” Cell
lysate (50 pg) was subjected to 10% to 12% sodium dodecyl
sulfate—polyacrylamide gel electrophoresis (SDS-PAGE). Fol-
lowing electrophoresis, separated proteins on SDS-PAGE gels



820

Reproductive Sciences 25(6)

Table 1. List of Primers used in Methylation-Specific PCR (MS-PCR).

Gene

Sense, Antisense Primer

Amplicon Size (bp)

FSHR—methylated forward
Methylated reverse
Unmethylated forward
Unmethylated reverse

AR—methylated forward
Methylated reverse
Unmethylated forward
Unmethylated reverse

SFl—methylated forward
Methylated reverse
Unmethylated forward
Unmethylated reverse

5-AAAAAGGTATTTTTTGGTGGGTTAC-3’
5'-CAATAATAACATCCAAATCCCGTA-3’
5-AAAAAGGTATTTTTTGGTGGGTTAT-3’
5'-CAATAATAACATCCAAATCCCATA-3’
5-TTAAAGTTATTTTGCGTTAGTTTGC-3'
5'-CAACAATTTATAAATCGATCCCG-3’

5 -GTTTTTTAAAGTTATTTTGTGTTAGTTTGT-3'
5'-TACAACAATTTATAAATCAATCCCAC-3’
5-AATTAGTGTTTCGTTAATCGGAGGTC-3’
5'-GAAAAACCCGTCCTCTCACG-3'
5-TAGTGTTTTGTTAATTGGAGGTTGT-3'
5'-CAAAAAACCCATCCTCTCACAC-3'

208

208

146

144

166

165

Abbreviations: AR, androgen receptor; FSHR, follicle-stimulating hormone receptor; PCR, polymerase chain reaction; SF1, steroidogenic factor .

were transferred to polyvinylidene difluoride membrane (Milli-
pore, USA). To block the nonspecific binding, the membranes
were incubated with 5% skimmed milk for 2 hours. Membranes
were immunoblotted with primary antibodies USF1, USF2,
SF1, CBP, Dnmtl, Dnmt3ab, Dnmt31, and HDAC1 (1:500 to
1:1000). The membranes were washed with Tris-buffered sal-
ine and incubated with horseradish peroxidase-labeled anti-
mouse rabbit IgG or antirabbit mouse IgG antibody at a
dilution of 1:10000. Protein bands were detected using
enhanced chemiluminescence system kit and quantified in
Chemi Doc XRS Imaging System (Bio-Rad, Hercules, Califor-
nia). The membranes were striped and reprobed for B-actin
(1:1000) as an internal control.

Methylation-Specific PCR

The CpG islands in the promoter area of FSHR, AR, and SF1
were identified with a GC content of at least 50% using the
Methprimer program. The Methyl Primer Express Software
v1.0 (Applied Biosystems, USA) was used to design
methylation-specific PCR (MS-PCR) primers, and the pri-
mers were listed in Table 1. Briefly, genomic DNA was
extracted from SCs of both prepuberal and puberal F; pro-
geny. The extracted DNA (500 ng) from animals of the con-
trol and experimental groups was subjected to bisulfite
modification using the EZ DNA methylation kit (Zymo
Research, Irvine, California). The bisulfite-modified DNA
served as the template in MS-PCR. The PCR mix consisted
of Master Mix Fast Hot Start Ready mix (KAPA), 0.2 uM
primers, and 2 pL bisulfite-treated DNA in 20 pL total vol-
ume. The PCR conditions were as follows: preincubation at
95°C (3 minutes), 35 cycles of 15 seconds at 95°C denatura-
tion, 15 seconds annealing at 55°C, and 1 minute extension
at 72°C. The PCRs were performed with 2 primer pairs,
which detected methylated and unmethylated DNA. After
PCR, 10 pL of PCR mix was mixed with a loading dye and
run on 2% agarose gel containing ethidium bromide. Stained
gels were visualized and digitalized using the gel documen-
tation system (Bio-Rad).

Statistical Analysis

All data were presented as mean (standard error of the mean)
and analyzed by one-way analysis of variance followed by
Students-Newman-Keuls test. Statistical analysis was per-
formed by using the GraphPad Prism software (San Diego,
California). Differences were considered statistically signifi-
cant when the P level was less than .05.

Results

Impact of Lactational Exposure to PCBs on Transcription
Factors in SCs of F, Progeny

Steroidogenic factor (SF1) in SCs is an important modulator
of FSHR regulation by the gonadotropin hormones such as
FSH and luteinizing hormone. The protein level of SF1 was
decreased in a dose-dependent manner on SCs of F; pre-
puberal rats (Figure 1A), whereas in puberal rats, SF1 level
was decreased in 2 and 5 mg PCBs-treated group, but there
was no alteration observed between 1 mg PCBs treated and
control (Figure 1B). The USF1 and USF2 bind and activate
FSHR transcription through the proximal E box element,
which is essential for activation of the FSHR promoter by
SF1. The protein level of USF1 was gradually decreased in
all the PCBs-treated groups of F; prepuberal offspring (Fig-
ure 2A), but in puberal rats, USF1 levels were decreased in
1 and 5 mg PCBs-treated groups and increased level was
observed in the 2 mg PCBs-treated group than the control
(Figure 2B).

The USF2 expression level was decreased only in 5 mg
PCBs-treated group and it was increased in both 1 and 2 mg
PCBs-treated groups of prepuberal offspring (Figure 3A). In
case of puberal rats, there was no significant change observed
in both 1 and 2 mg PCBs-treated groups when compared to
control, but its level was decreased in the 5 mg PCBs-treated
group alone (Figure 3B). c-jun and c-fos act as an AR coacti-
vators. The protein level of c-jun was significantly decreased in
a dose-dependent manner in prepuberal offspring (Figure 4A),
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Figure |. Effect of lactational exposure to PCBs on SF| level in Sertoli c
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ells of F| progeny. Each bar represents the mean (SEM) of 3 observations
| mg PCBs versus 2 and 5 mg PCBs treated, and (C) 2 mg PCBs versus 5

mg PCBs treated at P < .05 level using Students-Newman-Keuls test. PCBs indicates polychlorinated biphenyl; SFI, steroidogenic factor I; SEM,

standard error of the mean.
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Figure 2. Effect of lactational exposure to PCBs on USFI level in
observations from pooled samples of 6 animals. (A) Control versus PC

Sertoli cells of F| progeny. Each bar represents the mean (SEM) of 3
Bs treated, (B) | mg PCBs versus 2 and 5 mg PCBs treated, and (C) 2 mg

PCBs versus 5 mg PCBs treated at P < .05 level using Students-Newman-Keuls test. PCBs indicates polychlorinated biphenyl; SEM, standard

error of the mean; USFI, upstream stimulatory factor |.

whereas in puberal rats, c-jun protein level was decreased in 2
and 5 mg PCBs-treated group (Figure 4B).

The c-fos expression levels was decreased in 2 and 5 mg
PCBs-treated group and there was no significant difference
observed between 1 mg PCBs and control in both prepuberal
and puberal F; offspring (Figure 5A and B). The CBP plays an
essential role in regulating the transferrin gene expression in
SCs. The CBP protein level was significantly decreased in all
treated groups when compared to control (Figure 6A and B).

Impact of Lactational Exposure to PCBs on Promoter
of FSHR, AR, and SF1 in SCs of F, Progeny

To screen the mechanism behind the decreased level of tran-
scription factors (SF1, c-jun, c-fos, CBP, USF1 and USF2) in
SCs of PCBs-treated groups, we explored the epigenetic mod-
ifications of FSHR, AR and SF1. The MS-PCR was used to
screen the methylation changes in FSHR, AR, and SF1 in the
SCs. Methylated bands were observed in the promoter of FSHR
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and AR (Figures 7A and B and 8A and B) in both the F;  Impact of Lactational Exposure to PCBs on DNA
progeny. L1kew1§e, methylated bands were observ.ed in the Methyltransferases (Dnmt!, Dnmt3ab, and Dnmt3))
promoter of SEI in the SCs of PCBs-treated groups in F, pre- and HDACI in SCs of F; Progeny

puberal rats (Figure 9A); in contrast, methylation was observed . . . .

only in the 2 mg PCBs-treated groups and unmethylated bands  Dnmtl is required for the maintenance of methylation after DNA
was observed in all the PCBs-treated groups in puberal off- replication, whereas Dnmt3ab will initiate the methylation along

spring (Figure 9B). with its regulator Dnmt31. The protein expression level of Dnmt1
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observations from pooled samples of 6 animals. (A) Control versus PCBs treated, (B) | mg PCBs versus 2 and 5 mg PCBs treated, and (C)
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was increased in a dose-dependent manner in all PCBs-treated PCBs-treated group of both F; progeny (Figure 11A and B).
groups of F; prepuberal rats (Figure 10A). Whereas in puberal Dnmt31 protein expression level was also increased in all the
rats, the Dnmtl expression level was increased in 1 and 2 mg PCBs-treated groups in prepuberal offspring (Figure 12A) and
PCBs-treated groups. Dnmtl level was decreased in 5 mg PCBs- its level was increased in all the PCBs-treated group than the
treated group than 1 and 2 mg PCBs-treated groups of F; puberal  control, but there was no difference observed between 2 and 5
rats (Figure 10B). Dnmt3ab expression level was increased in  mg PCBs-treated group (Figure 12A and B). The HDACs
the 2 and 5 mg PCBs-treated groups than the control, but there remove acetyl group and suppress the gene expression. In this
was no significant difference observed between control and 1 mg  study, HDAC1 expression level was increased in 2 and 5 mg
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PCBs-treated group than the control, but there was no significant (LHR) and steroidogenic regulating enzymes, thereby it dis-
difference observed between control and 1 mg PCBs-treated rupts the steroidogenic pathway in adult rats.'>'? Krishna-
group in F; puberal offspring (Figure 13A and B). moorthy et al*® have shown that PCB exposure decreased the
FSHR, AR and connexin 43 expression in SCs of adult rats.

. . Lactational exposure of PCBs affects the testicular histoarchi-
Discussion tecture, testosterone, ABP and estradiol levels in both serum
An earlier study from our laboratory demonstrated that PCBs  and testicular fluid, which is important for the germ cells devel-
exposure affects the expression of luteinizing hormone receptor opment.** Our earlier studies have demonstrated that lactational



826 Reproductive Sciences 25(6)

A) PND21 B) PND60

Control 1mg 2mg Smg

B - actin (42 kDa)

Control Img 2mg Smg

: ‘ % ﬂ Dnmt 31 (49 kDa)

E= Control
=2 = 2 EE 1mg PCB
£%2 2 E= 2mg PCB
Iz a2 % B3 5mg PCB
g2 Z e
£ES £E
al~ Re

Q
QQO
S

Figure 12. Effect of lactational exposure to PCBs on Dnmt3| level in Sertoli cells of F, progeny. Each bar represents the mean (SEM) of 3
observations from pooled samples of 6 animals. (A) Control versus PCBs treated, (B) | mg PCBs versus 2 and 5 mg PCBs treated, and (C) 2 mg
PCBs versus 5 mg PCBs treated at P < .05 level using Students-Newman-Keuls test. PCBs indicates polychlorinated biphenyl; SEM, standard

error of the mean.
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Figure 13. Effect of lactational exposure to PCBs on HDACI level in

Sertoli cells of F| progeny. Each bar represents the mean (SEM) of 3

observations from pooled samples of 6 animals. (A) Control versus PCBs treated, (B) | mg PCBs versus 2 and 5 mg PCBs, and (C) 2 mg PCBs
versus 5 mg PCBs treated at P < .05 level using Students-Newman-Keuls test. PCBs indicates polychlorinated biphenyl; HDACI, histone

deacetylase |; SEM, standard error of the mean.

exposure of PCB decreased the expression levels of FSHR, AR
and transferrin in SCs of both F; prepuberal and puberal oft-
spring.* To continue with, the present study was focused to
determine the molecular mechanism behind the decreased level
of FSHR, AR and transferrin level in SCs by determining the
level of transcription factors involved in it and DNA methyla-
tion pattern in the promoter region.

The FSH acts through FSHR present in SCs and thus it
regulates SCs proliferation and functions of SCs secreted pro-
tein.”” Methylation in the promoter regions leads to inhibition
of the binding of transcription factors directly or it inhibits the
recruitment of proteins which helps in binding of the transcrip-
tion factors to their cognate cis elements.*® In addition, methy-
lated promoter regions are often coupled with regional histone
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deacetylation, suggesting that these 2 mechanisms may act in
concert to accomplish transcriptional silencing.'' Transcrip-
tional regulation of SCs differentiation is in part controlled
through the binding of specific transcription factors to
response elements within these genes promoters. E box
sequence (CACGTG, -124/-119) within the FSHR promoter
has been identified as an essential positive regulatory element
that binds with the ubiquitous transcription factors such as
USF1 and USF2.”!

Steroidogenic factor 1 (SF1) activates FSHR expression by
directly binding to the E box response element in FSHR pro-
moter region. The USF1 and USF2 are DNA-binding proteins
which act as a coregulator of SF1 in FSHR transcription.*
Griswold and Kim®® have found that methylation of a CpG
sequence within a consensus E box element decreased the
binding affinity of USF1 and USF2 transcription factors for
this element. In the present study, lactational exposure of PCBs
resulted DNA methylation in the E box element of FSHR pro-
moter, so this may affect the binding affinity of USF1 and
USF2. In order to confirm this, the protein levels of SF1, USF1,
and USF2 in SCs of F, offspring were investigated. The protein
levels of SF1 were decreased in a dose-dependent manner;
whereas USF1 and USF2 were decreased significantly in 5
mg PCBs-treated groups of F offspring. DNA methylation was
observed in the promoter of SF1 in SCs of PCBs-treated groups
in both F, prepuberal and puberal rats. Wu et al** have studied
that di-(2-ethylhexyl) phthalate (DEHP) exposure significantly
increased DNA methylation levels on GD19 and PND3. Fur-
ther, they have also shown that DNA methyltransferases levels
were significantly increased in the testis and concluded that
the changes in DNA methylation are mediated by the DNA
methyltransferases. Sekaran and Jagadeesan®> have found that
gestational exposure of DEHP induced hypermethylation in
SF1 and SP1 promoter in Leydig cell, thereby it affects the
Leydig cell function in F; offspring. This suggests that methy-
lation in the promoter of FSHR, SF1 alters the expression
level of USF1/2 and SF1, thereby it represses the FSHR
expression in SCs of PCBs-exposed F; progeny.

Transferrin gene expression has been regulated by the bind-
ing and interactions of basic helix-loop-helix (bHLH) and
cAMP response element binding protein (CREB) to an E box
and cyclic AMP response element (CRE), respectively. Interac-
tion between the bHLH and CREB is facilitated through subse-
quent binding of CBP)/p300.*® In this study, CBP protein level
was decreased in all the PCBs-treated groups on SCs of both the
F, progeny. This depicts that the decreased expression level of
CBP in SCs may fail to interact with the bHLH and CREB in the
promoter of transferrin gene and this may be the one of the
reasons for the decreased level of transferrin observed in the SCs
of both F| prepuberal and puberal offspring.

The AR plays an important role in the germ cell develop-
ment and maintenance of spermatogenesis. Absence of AR in
SCs leads to hypoplasia of seminiferous tubules and absence of
germ cell differentiation.>” Previously, we have found that the
lactational exposure of PCBs decreased the AR protein level in
SCs of both prepuberal and puberal F, offspring.** To identify

the mechanism behind the decreased level of AR in SCs, we
have checked the DNA methylation pattern in the promoter of
AR and level of transcription factors (activated protein-1 [AP1]
complex) regulating AR gene expression in SCs. The AP1
transcription factor complex consists of a dimer between mem-
bers of the c-fos, c-jun and activating transcription factor (ATF)
families of proteins. c-fos proteins can only heterodimerize,
while the c-jun proteins form both homo- and heterodimerize
with fos; thus, it forms transcriptionally active complexes. The
heterodimer of c-jun and c-fos preferentially binds to the TRE
(12-O-Tetradecanoylphorbol-13-acetate response element) in
the promoter of AR and initiate the transcription.>®>° c-jun
acts as an AR coactivator binding to the N-terminal domain at
amino acids 503 to 555,* promoting AR dimerization and
gene transcription.*! In the present study, lactational exposure
of PCBs decreased the expression levels of c-jun, c-fos in 2
and 5 mg PCBs-treated groups on SCs of both F; progeny and
DNA methylation was observed in all the PCB-treated groups
of both prepuberal and puberal F; offspring. This suggests
that the decreased expression levels of c-fos, c-jun and methy-
lation in the promoter of AR may be the reason for the
decreased level of AR gene expression in SCs of F; progeny.

Then we would like to explore the level of DNA methyl-
transferases (Dnmtl, Dnmt3ab, Dnmt31) which catalyses the
DNA methylation, whereas HDACI catalyses the histone dea-
cetylation and we found that Dnmtl, Dnmt3ab and Dnmt31
levels were increased in all the PCBs-treated groups in SCs
of both F; offspring. The increased level of DNA methyltrans-
ferases is responsible for the methylation observed in the
promoter of FSHR, AR and SF1. Sekaran and Jagadeesan®”
have also found that increased protein levels of Dnmtl and
Dnmt3ab altered the methylation pattern in SF1 and SP1 gene
in Leydig cells of DEHP-exposed F; offspring. Histone acet-
ylation is important for initiating and maintaining transcrip-
tionally active genes and histone deacetylation requisite for
gene silencing. To support with, previous studies have shown
that AR level was downregulated by HDACI in a deacetylase-
dependent manner.*** In this study, HDACI protein level
was increased in a dose-dependent manner and this increased
expression of HDACI1 removes the acetyl group from the
histone complex, thereby it represses the gene expression in
the PCBs-treated groups.

Casati et al** reviewed that PCBs affect the histone post-
translational modifications in a dimorphic way possibly as the
result of an alteration in gene expression of the enzymes
involved in histone modification. Although MS-PCR is not a
quantitative method to measure the DNA methylation, further
studies are warranted to sequence the PCR end products of
bisulfite-treated DNA. In conclusion, the present study found
that the lactational exposure of PCBs affects the SCs functional
regulators in a dose-dependent manner through epigenetic-
mediated mechanism.
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