Arsenic and hsa-miR-186 Overexpression Impair the DNA Damage Response Pathway iIn Human Keratinocytes
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Abstract Hypothesis
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DNA repair, miIRNA dysregulation, oxidative stress and aneuploidy. Our data indicate hsa-miR-186 is 350 kDa
overexpressed in As-induced squamous cell carcinoma (SCC) relative to As-induced hyperkeratosis Methods: Overview ATM CHK1 56 kDA
(HK). We investigated whether elevated hsa-miR-186 could affect any of these proposed
mechanisms. Hypothesis: Chronic As exposure induces hsa-miRNA-186 dysregulation that targets . . . . - -
the DNA damage response pathway components which could lead to carcinogenesis. Methods: A HaCaT Transfection : B hsa-miR-186 Expression Vinculin e : . -— 124 kDa Vinculin — . 124 kDa
Potential targets of hsa-miR-186 were investigated using DIANA-miRPath. HaCaT transfected with Empty - miR-186
PEP-hsa-miR-186 expression vector or empty vector were maintained with puromycin in the media to Vector Expressing .
select stable clones. Three hsa-miR-186 overexpressing clones and three empty vector clones with contro ) k A A S | =01 260}
low hsa-miR-186 expression were maintained with 0 or 100 nM NaAsO, for 2 months. Total RNA was " \ e . E 10 | b bas = 0.58 240+ .
purified and hsa-miR-186 expression levels assessed by RT-gPCR. Cell lysates were collected and sl ™ . = | bl P i ol oz
western blot assay performed to evaluate hsa-miR-186 target proteins levels. Data were analyzed by - < I . e et =072
two way ANOVA,; significant difference at p<0.05. Results: DIANA-miRPath analysis suggested that ¥ - 'ﬂ — 22 2 160y S o
ATM and CDKN1A, which are DNA damage response pathway components, are targeted by hsa-miR- T — = g =" 1 %1:8 il
186. ATM levels were decreased in both hsa-miR-186 overexpressing clones and arsenic-exposed ¢  Puromycin . % : R e 2100) ——
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Arsenic exposure induced phosphorylation of TP53 on serine 15 in both empty vector transfected ¥ X - | ol 40! il
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DNA repair by arsenic exposure. | | miR-186 _ + - + miR-186 ] ] * *
Figure 3. Methods overview. A. Plasmid construction and cell transfection; clones were exposed to O - + - +
2t s . L
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Bacal Cell Carcinoma BCC) Figure 1.B. Arsenic-induced e ‘“I,:"‘Iﬁi N sl O~ miR-186 and As® both reduce ATM. As®*induces TP53 phosphorylation in vector controls and in hsa-miR-186 overexpressing clones. CDKN1A is not
skin cancer progression [2]. fi]' ..- |1:T:. ,;l+ ; w-r-.'w e » T ilu Increased in response to phosphorylation of TP53. Two way ANOVA followed by Bonferroni post-hoc test.
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1‘{*%‘1;; NS T 1 OB Orgin rﬂﬂ_g.ﬂﬁﬂ.ﬂ{w{. R T e ATM is an apical kinase in the DNA Damage Response Pathway
L S G TRa Oml [ Omz | [0 [biems; DA v 2 * DHA biosyriheve « ATM phosphorylates targets such as TP53 which then can induce CDKN1A expression
Bowen's di'ﬁ;ﬁ; {én} Squamous Cell Car {:innm;rﬁéﬂl i oma ol Mwd * ATM levels are decreased in hsa-miR-186 overexpressing cells supporting predicted targeting of ATM by hsa-miR-186 | |
e Arsenic induces phosphorylation of TP53 but CDKN1A response is mitigated by hsa-miR-186 overexpression supporting predicted targeting of
5 G2 CDKN1A by hsa-miR-186
 Arsenic and hsa-miR-186 overexpression interfere with some components of the DNA Damage Response Pathway
B  To further investigate the effects of arsenic exposure and hsa-miR-186 overexpression, future endeavors include investigating other predicted hsa-miR-
186 targets in the DNA damage response pathway such as DNA Pol/beta and MDM2, and exploring alternate mechanisms of TP53 and CDKN1A
regulation
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