Role of miRNAs in
chemically-induced toxicity
in the male germ line

Emma L. Taylor

www.systems-toxicology.com

& & University o efIC
yof mﬁ.e{ iC

o Leicester



Outline

* Introduction
- Methods & Plan of Work
* Preliminary Results

- Future Plans



Male germ line toxicity

» Concern over the effects of environmental chemicals, particularly endocrine
disruptors, on the male germ line

» Can reduce male fertility, cause reproductive tract abnormalities and induce
adult onset diseases in subsequent generations, even those not exposed e.g.
Vinclozolin

Endocrine disruptors interfere with the physiologic function of endogenous
hormones:

Mechanism Example
ER agonists Estradiol, DES, Methoxychlor
AR antagonists Vinclozolin, DES, Methoxychlor
AhR/PPAR/CAR/PXR TCDD, DBP
Hormone synthesis, metabolism, TCDD, DBP
secretion or elimination

 Non-genotoxic - inherited epigenetic modifications?



Spermatogenesis, epigenetics & RNAs

- Epigenetic reprogramming is an important event during spermatogenesis:
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miRNAs & piRNAs

- Recently shown small non-coding RNAs to be vital for spermatogenesis:
- miRNAs
- piRNAs

- miRNAs implicated in a variety of toxicological processes and epigenetics



Evidence for the role of miRNAs in
transgenerational epigenetics

Paramutation (silencing) at the Kit locus:
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miR-221 & 222 implicated

Ashe & Whitelaw, 2007, Trends Genet, 23:8

Soloway, 2006, Nature, 5:522



miRNAs, epigenetics & toxicology
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Overview of proposed work
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Methodologies: In vivo

Testicular cell separation (FACS)

Bastos et al/, 2005
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Methodologies: In vivo

- miRNA & mRNA analysis (Microarrays)

Liver miRNA Sperm miRNA

- piRNA analysis (g-RT-PCR)
- Epigenetic reprogramming (Methyl bisulphite sequencing)

T Methylation change T
—
A A

A

T

* Bisulphite treatment *
A A
T T

Methylation status determined by sequencing



Methodologies: In vitro
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Work currently underway

In vivo
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Preliminary data: Zn vivo
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Preliminary data: Zn vitro

Method for differentiation

mESC culture
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Human samples: Smokers

Smoker vs Non-smoker
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Conclusions

- Technical issues resolved:

» In vivo techniques
» In vitro differentiation

* Preliminary data suggests chemical exposure
alters miRNA expression in male germ cells

- Environmental chemicals
* Smoking



Future Work

Immediate
* Analysis of miRNA expression /n vivo

« Differentiation of stem cells in presence of chemicals (miRNA
expression /n vitro)

« Analysis of piRNA expression in same /11 vivo and /n vitro samples

« Full time Research Associate to look at two more chemicals
(Vinclozolin and TCDD)

Longer term
« mRNA changes

 TIdentification of miRNAs/piRNAs for further study (targets
and functions)

* DNA methylation
* Functional studies
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