(Characterizing the role of miRNAs within

gene regulatory networks using
integrative genomics techniques
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Background:
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Purpose:

Explore the association between
MIRNAS and their target mMRNAS using
an integrative genomics approach.



Methods:

e Integrative genomics and genetic approaches
e eQTL:expression QTL
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Materials:

»C57BL/6J and DBA/2J

» 127 male mice for miIRNA and mRNA
expression profiling

» Collect both mRNA expression and genotype
Information from mice liver(From miRBase
187 mIRNAs ~31% iIn release 15).



Results:

1. eQTL mapping study;

2. Correlation analysis between miRNA and
MRNA expression level in mice

3. Causal associations between miIRNA and
MRNA
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And...

e 1.A number of mIRNASs were very broadly

connected to thousands of mMRNA.

- a. % B MIRNATE 2027 i) 32 R 1 25 R 288 R AE 24 A0 45 A
« b I mMIRNAS2545mRNAG & S HE,
- ¢.58 1T mMIRNAS# i 10000mRNAF & IS HE,

o 2.MRNA —>mMIRNA
« PRI MRNAS 5 191 miRNAFH R EK;
63% kA /0 51 miRNAFH <R



DNA replication

cell division

M phase of mitotic cell cycle
mitosis

mitotic cell cycle

T cell activation

lymphocyte differentiation
T cell differentiation
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v Examined expression level of 187 within the context of a
mouse liver gene regulatory network;

v The results suggest that the transcript abundances of
these mIRNA are under more complex regulation than
those previously observed for mRNA abundances.

v The data further suggest that many of the surveyed
MIRNAS are co-expressed with mRNAs involved in DNA
replication and the cell cycle in liver tissue.



v Demonstrate that a number of mIRNASs detected
typically exist as highly connected hub-nodes within
the liver transcriptional network that respond to
perturbations in MRNA transcript levels and drive
changes in mRNA expression profiles.

v For the majority of surveyed miRNAs, the number of
MRNA statistically supported as causalfor regulating
MIRNA transcript exceeds the number of downstream
MRNA transcripts predicted to respond to changes in
MIRNA levels, illustrating the complexity of mIRNA-
mediated regulation.






