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Abstract
Arsenic is a well-documented human carcinogen associated with skin carcinogenesis. Our
previous work reveals that arsenite exposure is able to induce cell transformation in mouse
epidermal cell JB6 Cl41 through the activation of ERK, rather than JNK pathway. Our current
studies further evaluate downstream pathway in low dose arsenite-induced cell transformation in
JB6 Cl41 cells. Our results showed that treatment of cells with low dose arsenite induced
activation of c-Jun/AP-1 pathway, and ectopic expression of dominant negative mutant of c-Jun
(TAM67) blocked arsenite-induced transformation. Furthermore, our data indicated that cyclin D1
was an important downstream molecule involved in c-Jun/AP-1-mediated cell transformation
upon low dose arsenite exposure, because inhibition of cyclin D1 expression by its specific siRNA
in the JB6 Cl41 cells resulted in impairment of anchorage-independent growth of cells induced by
low dose arsenite. Collectively, our results demonstrate that c-Jun/AP-1-mediated cyclin D1
expression is at least one of the key events implicated in cell transformation upon low dose
arsenite exposure.
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Introduction
Arsenic is a widespread pollutant and its toxic properties at high doses have been recognized
for years (Bernstam and Nriagu, 2000; Evans, 1977). Acute exposure to arsenite at relatively
high doses has been shown to result in cell apoptosis, which contributes to the pathogenic
effects such as inflammation, hyperplasia and fibrosis (Lage et al., 2006; Pedlar et al., 2002).
Epidemiologic investigations also indicate that long-term low dose arsenic exposure
associates with carcinogenic effects in different tissues, especially in lung and skin via
inhalation and ingestion (IARC, 1980). Arsenite induces cell transformation of various types
of cells to a more malignant phenotype in several cultured cell models at relatively low
doses that represent the exposure concentrations in natural environment (Huang et al., 1996;
Ouyang et al., 2008; Pi et al., 2008). It is known that cell transformation is a complex
process which involves many transcription factors and their downstream genes (Huang et
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al., 1996; Landolph, 1994; Pi et al., 2008). Nuclear factor kappa B (NFκB) (Ouyang et al.,
2008) and nuclear factor E2-related factor 2 (Nrf2) (Pi et al., 2008) are reported to be
involved in arsenite-induced cell transformation. AP-1 is another well-characterized
transcription factor composed of homodimers and/or heterodimers of the Jun and Fos gene
families. Overexpression of c-Jun greatly enhances the tumorigenic properties of the MCF7
human mammary carcinoma cell line, inducing elevated motility, and increased tumor
formation in nude mice (Doucas et al., 1991; Smith et al., 1999; Vogt, 2001). In current
studies, by applying dominant negative mutant of c-Jun (TAM67) to block AP-1’s function,
we exploited the role of c-Jun/AP-1 pathway in the transformation potential of low dose
arsenite in mouse epidermal JB6 Cl41 cells.

The mechanism of c-Jun/AP-1-induced oncogenic transformation is due to its abnormal
regulation of its specific target genes. Cyclin D proteins are regulators of G1 to S phase
transitions, and they bind to cyclin-dependent kinase 4 (CDK4) and increase its kinase
activity, thereby causing the phosphorylation and inactivation of the retino-blastoma tumor
suppressor protein (Shaulian and Karin, 2001; Sherr, 1996). Aberrant cyclin D1 expression
has been observed in carcinogenesis (Barnes and Gillett, 1998; Fusenig and Boukamp, 1998;
Weinstein, 2000), and overexpression of cyclin D1 was reported in several human cancers,
including skin cancer (Rodriguez-Puebla et al., 1999). Previous studies have shown that the
human cyclin D1 gene regulatory sequences contain two AP-1 binding sites (Albanese et al.,
1995; Herber et al., 1994; Shaulian and Karin, 2001). c-Jun is shown to bind these sites and
suggested to regulate cyclin D1 transcription (Bakiri et al., 2000; Beier et al., 1999; Shaulian
and Karin, 2001). Our current study further reveals that this AP-1/c-Jun-dependent cyclin
D1 induction played an important role in transformation potential of low dose arsenite in
JB6 Cl41 cells.

Materials and methods
Cell culture and reagents

Mouse epidermal cell, JB6 Cl41, and its stable transfectants, were cultured as monolayer at
37 °C, 5% CO2 using MEM containing 5% fetal bovine serum (FBS), 2 mM L-glutamine,
and 25 μg of gentamicin/ml. JB6 Cl41 cells were neither able to cause spontaneous
transformation in soft agar, nor to form tumors in nude mice. The cultures were detached
with trypsin and transferred to new 75-cm2 culture flasks (Fisher, Pittsburgh, PA) twice a
week. FBS was purchased from Life Technologies, Inc.; MEM was from Calbiochem (San
Diego, CA); and sodium arsenite was purchased from Aldrich (Milwaukee, WI).

Plasmids and cyclin D1 small interference RNA construction
The AP-1-luciferase reporter plasmid (pAP-1-Luc, Cat#219074) was purchased from
Stratagene (La Jolla, CA), and used to determine AP-1-dependent transcriptional activity. In
this plasmid, the expression of the Photinus pyralis (firefly) luciferase gene is controlled by
a synthetic promoter that contains direct repeats of the transcription recognition sequences
for AP-1. The cyclin D1 promoter-driven luciferase reporter was constructed by inserting a
1.23 kb EcoR I-Pvu II fragment of the cyclin D1 gene promoter, which contains the cyclin
D1 promoter sequence from −1095 to +135 relative to the translation initiation site, into the
pA3LUC vector as described previously (Ouyang et al., 2005; Yan et al., 1997). pcDNA3.1
plasmid containing c-Jun dominant negative mutant (pcDNA3.1/His-TAM67) was kindly
provided by Dr. Tim G. Bowden (College of Pharmacy, University of Arizona, Tucson, AZ)
and Dr. Matthew Young (Center for Cancer Research, National Cancer Institute, Frederick,
MD). The cyclin D1 siRNA expression plasmid was made by using GeneSuppressor ™
System (Imgenex Co. San Diego, CA). The siRNA target sequences for cyclin D1 were: 5′-
GUU GUG CAU CUA CAC UGA CTT-3′, and 5′-GUC AGU GUA GAU GCA CAA
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CTT-3′(NM_007631). Constructs containing the reversed target sequences were used as
negative siRNA control.

Stable and transient transfection
JB6 Cl41 cells were transfected with 1 μg AP-1 luciferase reporter plasmid or cyclin D1
promoter-driven luciferase reporter plasmid with or without 4 μg TAM67 by
LipofectAMINE transfection kit (Gibco BRL, Rockville, MD) according to the
manufacturer’s instructions. 5 μg of siRNA cyclin D1 construct was stably transfected into
JB6 Cl41 cells using the same kit. The stable transfectants were established by G418
selection (400 μg/ml). Stable transfectants were cultured in G418-free MEM for at least two
passages before experimentation. After chronic exposure to low dose arsenite, the JB6 Cl41
parental cells and TAM67 transfectants were transiently transfected with AP-1-luciferase
reporter and cyclin D1 promoter-driven luciferase reporter. 48 h post transfection, the above
cells were subjected to reporter assay.

Gene reporter assay
Confluent monolayer of AP-1-, or cyclin D1-luciferase reporter stable transfectants were
trypsinized, and 8×103 viable cells suspended in 100 μl of medium were seeded to each well
of 96-well plates. After the cell density reached 80–90% confluence, the cells were treated
with arsenite for time periods as indicated in the figure legends. The cells were then lysed
with 50 μl lysis buffer, and the luciferase activity was measured using Promega Luciferase
assay reagent with a luminometer (Wallac 1420 Victor2 multipliable counter system). The
results were expressed as AP-1 activity relative to the medium control or cyclin D1
induction relative to the medium control.

Western blot
JB6 Cl41 cells and their transfectants (2×105) were cultured in each well of 6-well plates to
70–80% confluence with normal culture medium, and then treated with arsenite for different
time frames. The cells were washed once with ice-cold PBS and extracted with SDS-sample
buffer. The cell extracts were separated on polyacrylamide-SDS gels, transferred, and
probed with the antibodies against phosphor-specific c-Jun (Ser73), c-Jun, cyclin D1 (Cell
Signaling, Danvers, MA) and β-Actin (Sigma, St. Louis, MO). The protein bands
specifically bound to the primary antibodies were detected using an alkaline phosphatase-
linked secondary antibody and an ECF Western blot system (Amersham, Piscataway, NJ).

Reverse transcription polymerase chain reaction (RT-PCR)
After exposure to arsenite for indicated time periods, total RNA was extracted from the cells
using Trizol reagent (Invitrogen, Carlsbad, California). Total cDNAs were synthesized by
ThermoScript™ RT-PCR system (Invitrogen). Cyclin D1 mRNA amount presented in the
cells was measured by semiquantitative RT-PCR according to the previous reports (Klein et
al., 2003; Li et al., 2004). The PCR products were separated on 2% agarose gels, stained
with EB, and scanned the images from a UV light.

Anchorage-independent growth
JB6 Cl41 cells and their transfectants (1×105) were cultured in each well of 6-well plates to
50–60% confluence with normal culture medium. The cells were treated with 2.5–10 μM
arsenite for 3 days and then recovered in normal medium for another 3 days. After the
repeated treatment with arsenite for 6 months, the cells were used for anchorage-
independent growth assay which was performed as described previously (Huang et al.,
1999a; Yan et al., 2006). Briefly, 2.5 ml of 0.5% agar in BMEM supplemented with 10%
fetal bovine serum was laid onto each well of 6-well tissue culture plates. 2×104 of JB6 Cl41
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cells were mixed with 2 ml of 0.5% agar BMEM and layered on top of the 0.5% agar layer.
The plates were incubated at 37 °C in 5% CO2 for 3 weeks. The colonies with more than 16
cells were then scored.

Statistical analysis
The significance of the differences between the treated and untreated groups, or parental
cells and stable transfectants was determined with the Student’s t test. The results are
expressed as mean±S.D of three independent experiments.

Results
c-Jun/AP-1 activation participated in the transformation potential of low dose arsenite in
mouse epidermal cells JB6 Cl41

Skin is a major target of environmental carcinogen arsenite. The role of AP-1 in the
epidermis of the skin has been suggested for differentiation, carcinogenesis, UV-response,
photo-aging and wound repair (Angel et al., 2001; Zenz and Wagner, 2006). To determine
the potential involvement of the AP-1 pathway in the transformation potential of low dose
arsenite in skin cells, we tested the AP-1 activity in response to low dose arsenite in mouse
epidermal cell JB6 Cl41. We found that exposure to low dose arsenite at 2.5–10 μM for 2
days, which was not toxic to JB6 Cl41 cells, did increase AP-1 activity in JB6 Cl41 cells
(Fig. 1A). c-Jun phosphorylation, which is essential for AP-1 activity, was also observed
upon low dose arsenite treatment (Fig. 1B). Consistently, when JB6 Cl41 cells were
repeatedly treated with low dose arsenite ranging from 10 to 2.5 μM for 4, 5 and 6 months,
AP-1 activity was also readily increased detected by luciferase reporter assay (Fig. 1C) and
c-Jun phsophorylation (Fig. 1D). More importantly, compared with the medium control,
repeated arsenite exposure at low doses resulted in the increased anchorage-independent
growth capacity of JB6 Cl41 cells in soft agar assay (Figs. 1E and F), indicating that
repeated exposure of JB6 Cl41 cells to low dose arsenite could cause malignant
transformation. However, the transformation colonies were smaller than those induced by
TPA as we previously reported (Huang et al., 1999b).

To elucidate the role of AP-1 pathway in the transformation potential of low dose arsenite,
we overexpressed the dominant negative mutant form of c-Jun (TAM67) in JB6 Cl41 cells
to abolish c-Jun/AP-1 activity induced by low dose arsenite in short term exposure (Figs. 2A
and B) as well as in long term exposure (Figs. 2C and D). Consistent with the inhibition of
AP-1 activity, ectopic expression of TAM67 consequently blocked cell transformation upon
chronic low dose arsenite exposure in JB6 Cl41 cells (Figs. 2E and F). These results
demonstrate that the c-Jun/AP-1 pathway is involved in low dose arsenite-induced
transformation in JB6 Cl41 cells.

Cyclin D1 was a key downstream target of c-Jun/AP-1 pathway in response to low dose
arsenite in JB6 Cl41 cells

It has been thought that the contribution of the AP-1 pathway to tumorigenesis could be
associated with its regulation of cell apoptosis or cell growth. Our previous studies have
shown that arsenite exposure was able to up-regulate cyclin D1 protein expression in HaCat
cells, which further mediates cell cycle alternation (Ouyang et al., 2005). Therefore, we
further tested whether there was a link between low dose arsenite-induced c-Jun/AP-1
activation and cyclin D1 protein expression. As we expected, low dose arsenite treatment
resulted in a marked increase in cyclin D1 protein expression in acute and chronic exposure
responses in JB6 Cl41 cells (Figs. 3A and D). Cyclin D1 mRNA and transcription were
elevated by low dose arsenite treatment as well (Figs. 3B and C). More interestingly, this
cyclin D1 induction was dramatically impaired in TAM67 stable transfectants (Figs. 4A and
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D), probably due to the reductions of cyclin D1 transcription and mRNA (Figs. 4B and C).
These results demonstrate that c-Jun/AP-1 activation is critical for cyclin D1 protein
induction by low dose arsenite exposure.

Cyclin D1 was involved in low dose arsenite-induced transformation of JB6 Cl41 cells
To evaluate the contribution of cyclin D1 to low dose arsenite-induced cell transformation,
we employed JB6 Cl41 cells that were stably transfected with siRNA cyclin D1 (Ouyang et
al., 2005). As shown in Fig. 5A, introduction of siRNA cyclin D1 dramatically reduced the
basal as well as induced levels of cyclin D1 protein expression, verifying the efficiency of
cyclin D1 siRNA. Knockdown of cyclin D1 expression by its siRNA abrogated the JB6
Cl41 cell transformation induced by low dose arsenite (Figs. 5B and C). Collectively, these
results indicate that cyclin D1 is not only induced by low dose arsenite exposure through the
c-Jun/AP-1 pathway, but also is at least one of the key events responsible for low dose
arsenite-induced transformation.

Discussion
To better represent the oncogenic effect of low concentration of arsenite in environmental
contamination, we repeatedly treated the mouse epidermal cell JB6 Cl41, with low dose
arsenite in normal medium ranging from 2.5 to 10 μM for up to 6 months, and detected the
cell anchorage-independent growth in soft agar. We found that treatment of cells with low
dose arsenite caused cell transformation through induction of cyclin D1 expression mediated
by c-Jun/AP-1 pathway.

Arsenite is a well documented human carcinogen (IARC, 1980; Lansdown, 1995). Arsenic
contamination at low dose from both natural and manmade sources poses a risk to humans.
It causes cancers of the skin and bladder; and also of the kidney and liver (Tseng, 1977;
Tseng et al., 1968; Chen et al., 1992; Smith et al., 1992; Hopenhayn-Rich et al., 1998;
Hwang et al., 2006). However, attempts to induce tumors in experimental animals with
arsenic compound as a single agent have mostly failed in the past (Wang et al., 2002;
Waalkes et al., 2004; 2007; Benbrahim-Tallaa and Waalkes, 2008). Therefore, in vitro
studies using cultured cell lines such as keratinocytes and prostate epithelial cells, which
may represent in vivo targets of arsenic, provide a relevant and reasonable approach to study
the molecular events in arsenic carcinogenesis (Benbrahim-Tallaa and Waalkes, 2008). The
findings from our lab and others have revealed that arsenic oncogenic properties were
associated with epigenetic mechanisms including modulation of the activities of signaling
pathways and gene expression that is responsible for cell growth and cellular transformation
(Simeonova et al., 2000; Ouyang et al., 2005; 2006; 2007b; 2008; Hwang et al., 2006). In
these works, we found that JB6 mouse epidermal cell is one of the optimal models for the
study of genetic susceptibility to transformation promotion and progression at the molecular
level. The transformed variants that grow under anchorage-independent conditions are
tumorigenic in nude or BALB/c mice in the absence of tumor promoting conditions
(Bernstein and Colburn, 1989; Dong et al., 1997b; Ouyang et al., 2007a). JB6 Cl41 cells also
showed quite similar cellular responses with human keratinoyte HaCat cells like the
activation of signaling pathways of PI-3K/Akt/IKK/NFκB/cyclin D1 leading to arsenite-
induced malignant transformation, which was further confirmed to be tumorigenic in nude
mice (Ouyang et al., 2006; 2008). Therefore, we took advantage of the normal mouse
epidermal JB6 Cl41 cell model to further exploit the mechanisms of arsenite transformation
potentials (Barrandon et al., 1989). In the present studies, we demonstrate that c-Jun/AP-1
pathway is involved in the cyclin D1-mediated arsenite transformation. Combined with our
previous works (Ouyang et al., 2008), it indicates that for the regulation of important cellular
molecules, such as cyclin D1, which is responsible for cell growth and consequently
oncogenic transformation, there may be several parallel key signaling pathways, like c-Jun/
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AP-1 and PI-3K/Akt/IKK/NFκB pathways, involved. Thus it is possible that each pathway
is partially, but not entirely, responsible for cyclin D1 regulation in response to arsenite, and
that they might even crosstalk to each other and form the complicated signaling transduction
network. The final outcome of these pathways will determine the fate of the cells in
response to arsenite eventually.

The transcription factor AP-1 regulates many cellular processes, including proliferation,
inflammation, differentiation and apoptosis. Elevated AP-1 activity has been detected in
multiple human cancers and tumor cell lines (Young et al., 2003), suggesting a role for AP-1
in tumor promotion and progression (Matthews et al., 2007). The involvement of AP-1 in
EGF and TPA-induced cell transformation in JB6 Cl41 cells was demonstrated by Nancy
Colburn et al. using expression of a transactivation minus mutant of c-Jun (TAM67) (Brown
et al., 1993; Dong et al., 1994; 1997a). Our current studies demonstrate that low dose
arsenite exposure is able to activate c-Jun/AP-1 pathway and induce cell transformation in
JB6 Cl41 cells, while inhibition of c-Jun/AP-1 pathway by TAM67 impaired low dose
arsenite-induced cell transformation, suggesting that the c-Jun/AP-1 pathway might
contribute to arsenite skin carcinogenic effects. Similar with our findings, Chiu et al. found
that the activation of AP-1 transcription factors may play a regulatory role in lung
transformation. Significant elevations in c-fos and c-Jun mRNA levels were observed within
30 min after exposure to arsenic and by enhancement of AP-1 DNA binding activity and
transactivation activity (Li et al., 2002).

It is likely that the phenotype of the transformed cell results from the combined action of
several positively and negatively misregulated targets (Vogt, 2001). The cyclin D1 gene is
rearranged and over-expressed in a major fraction of human tumors (Hwang et al., 2006).
Thus, increased expression of cyclin D1 can play a critical role in tumor development and in
maintenance of the malignant phenotype. Current studies also show that low dose arsenite
exposure results in a marked cyclin D1 induction, and knockdown of cyclin D1 by its
siRNA effectively abolished arsenite-induced cell transformation. This clearly reveals the
involvement of cyclin D1 expression in low dose arsenite-induced cell transformation. It is
interesting to note that over time, cells transfected with TAM67 or siRNA for cyclin D1 lose
the ability to form colonies in soft agar without exposure to arsenite, which might be due to
the decreased cyclin D1 basal expression in these transfectants. It further indicates the
importance of cyclin D1 for cellular transformation dependent or independent of promotion
factors. RT-PCR and luciferase assay results indicated that low dose arsenite induced cyclin
D1 expression through regulating its transcription. The cyclin D1 gene promoter region
contains binding sites for a number of transcription factors including AP-1 (Hwang et al.,
2006). When blocking c-Jun/AP-1 pathway activation by overexpres-sing TAM67, we
found the induction of cyclin D1 at protein and transcription levels were both dramatically
inhibited. Thus, our results provide the direct evidence that cyclin D1 is a downstream target
of the c-Jun/AP-1 signal cascade, and is critical for the cell transformation upon arsenite
exposure in JB6 Cl41 cells.

In summary, our studies demonstrate that the c-Jun/AP-1 pathway plays a role in the
arsenite-induced transformation of JB6 Cl41 cells through the induction of cyclin D1. These
results not only provide information for understanding the molecular mechanisms
underlying the carcinogenic effect of arsenite on its major target tissue of skin, but also
suggest that the c-Jun/AP-1/cyclin D1 pathway might be a target for chemoprevention of
arsenite-induced skin cancer.
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Fig. 1.
Exposure to low dose arsenite triggered c-Jun/AP-1 pathway activation and transformation
in mouse epidermal cells JB6 Cl41 cells. (A) JB6 Cl41 cells stably transfected with AP-1
luciferase reporter (1×103) were seeded into a 96-well plate and cultured in MEM
containing 5% FBS at 37 °C overnight. After the cells were treated with the indicated doses
of arsenite for 48 h, the treated cells were extracted with lysis buffer, and the luciferase
activity was measured using the Promega luciferase assay kit as described in Materials and
methods. AP-1 transcription activity was presented as the induction fold of luciferase post
arsenite treatment compared with the basal luciferase without arsenite treatment (relative
AP-1 activity). The symbol (*) indicates a significant increase as compared with that of
medium control (p<0.05). (B) JB6 Cl41 cells were treated with arsenite in different doses as
indicated for 48 h. Western blotting assay was carried out to determine c-Jun activation
using antibodies against phosphorylated c-Jun at Ser73 or total c-Jun. (C–F) 1×105 JB6 Cl41
cells were seeded into each well of 6-well plates and cultured till 50–60% confluent. The
cells were then repeatedly treated with or without arsenite (ranging from 10 to 2.5 μM)
every 3 days for 4, 5 and 6 months as described in the section of Materials and methods.
Then the cells were subjected to the following tests. (C) The cells were transiently
transfected with AP-1 luciferase to detect its activity. The symbol (*) indicates a significant
increase as compared with that of medium control (p<0.05). (D) The cells were extracted for
Western blotting assay to determine c-Jun activation. (E and F) The cell transformation was
detected by soft agar assay. The colony formation was observed under inverted microscope
and photographed (E), and numbers of colonies were scored, and presented as colonies per
10,000 seeded cells (F). The symbol (*) indicates a significant increase as compared with
that of medium control (p<0.05). Each bar indicates the mean and standard deviation of
three independent experiments.
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Fig. 2.
c-Jun/AP-1 pathway activation was responsible for low dose arsenite-induced
transformation in JB6 Cl41 cells. (A) JB6 Cl41 AP-1-luciferase stable transfectant (Vector)
and JB6 Cl41/TAM67 AP-1-luciferase stable transfectant (TAM67) were treated with 5 μM
of arsenite for the indicated time periods and AP-1 activity was assayed. The symbol (*)
indicates a significant increase between the arsenite-treated and non-treated parental cells
(p<0.05). (B) Vector and TAM67 stable transfectants were treated with 5 μM of arsenite for
the indicated time periods and c-Jun activation was tested by Western blotting. (C–F) Vector
and TAM67 stable transfectants were repeatedly treated with or without arsenite for up to 6
months. The cells were then transiently transfected with AP-1 luciferase to detect its activity
(C). The cells were also extracted for Western blotting assay to determine c-Jun activation
(D). The cell transformation was detected by soft agar assay (E and F). The symbol (*)
indicates a significant increase as compared with that of medium control (p<0.05). Each bar
indicates the mean and standard deviation of three independent experiments.
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Fig. 3.
Cyclin D1 was induced by low dose arsenite exposure in JB6 Cl41 cells. (A) JB6 Cl41 cells
were treated with arsenite in different doses as indicated for 36 h and 48 h. Western blotting
assay was carried out to determine cyclin D1 protein expression. (B) JB6 Cl41 cells were
exposed to 2.5 μM of arsenite for the indicated time points, and then extracted with Trizol
reagent for the total RNA isolation. Cyclin D1 was amplified with their specific primers by
RT-PCR for 30 cycles. β-actin was used as an internal control. (C) JB6 Cl41 cells stably
transfected with cyclin D1 promoter-driven luciferase reporter were treated with arsenite for
48 h to detect cyclin D1 transcription. Cyclin D1 induction was presented as the induction
fold of luciferase post arsenite treatment compared with the basal luciferase without arsenite
treatment (relative cyclin D1 induction). The symbol (*) indicates a significant increase as
compared with that of medium control (p<0.05). (D) After JB6 Cl41 cells were exposed to
chronic arsenite treatment (4, 5 and 6 months), cyclin D1 protein levels were determined by
Western blotting. Each bar indicates the mean and standard deviation of three independent
experiments.
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Fig. 4.
Cyclin D1 induction by low dose arsenite was mediated by c-Jun/AP-1 pathway. (A) JB6
Cl41 vector and TAM67 stable transfectants were treated with different doses of arsenite for
48 h and cyclin D1 protein induction was tested by Western blotting. (B) The above cells
were transfected with cyclin D1 promoter-driven luciferase, and treated with different doses
of arsenite for 48 h and cyclin D1 transcription was assayed. The symbol (*) indicates a
significant increase as compared with that of medium control (p<0.05). Each bar indicates
the mean and standard deviation of three repeated experiments. (C) The cells as indicated
were exposed to 5 μM of arsenite for 24 h and 48 h, and the mRNA level of cyclin D1 was
detected by RT-PCR. β-actin was used as an internal control. (D) After the cells were
exposed to chronic arsenite treatment, cyclin D1 protein level was determined by Western
blotting.
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Fig. 5.
Cyclin D1 was involved in low dose arsenite-induced cell transformation in JB6 Cl41 cells.
(A) JB6 Cl41 parental cells and SiRNA cyclin D1 stable transfectants were treated with
different doses of arsenite for 48 h and cyclin D1 protein induction was tested by Western
blotting. (B and C) After the above cells were exposed to chronic arsenite treatment, the
anchorage-independent cell growth was assayed in soft agar. The symbol (*) indicates a
significant increase as compared with that of medium control (p<0.05). Each bar indicates
the mean and standard deviation of three repeated experiments.
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