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ABSTRACT

Gene network analysis to identify sample-specific

molecular interactions

Haemin Yong
Department of Statistics
Graduate School of

Sungshin Women’s University

This study aimed to identify differentially regulated gene networks under varying con-
ditions of a characteristic of cell lines, especially anti-cancer drug resistance specific molec-
ular interplays identification. We consider anti-cancer drug of Acute Myeloid Leukemia (i.e.,
midostaurin) and its sensitivity was used to a characteristic of cell lines. We then estimate
the midostaurin sensitivity-specific gene networks and performed differential gene network
analysis. To identify differentially regulated gene networks under varying conditions of the
midostaurin sensitivity, we developed a novel statistic to describe the gene networks based
on not only regulatory effects between genes, but also node structures. Thus, we can effec-
tively describe the gene networks based on comprehensive information. We also developed a
statistical test to access significance of the change of the gene regulatory system. In our strat-
egy, the permuted cell line characteristic is generated from uniform distribution and then we

estimate permuted cell line characteristic specific gene networks based on the randomly gen-
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erated modulator. For the permutation gene networks, the developed statistic is computed.
By comparing the permutation and ordinary statistics, we compute p-value to measure the
significance of the change in networks. We applied our strategy to identify differentially
regulated gene network under varying condition of midostaurin sensitivity. Our strategy
revealed that the midostaurin sensitive and resistant gene networks show considerably dif-
ference gene regulatory systems. In particular, the sensitive specific gene network displayed
more dense and complex network structures, while the molecular interplays become weaker
and were disappeared in the resistant specific network. The identified midostaurin sensitive
and resistant-specific molecular interplays can be considered as potential markers to un-
derstand mechanism of AML and of acquired midostaurin resistance. We expected that the
proposed strategy will be a useful tool to uncover new biomarkers and therapeutic targets

for overcoming cancer cell resistance.

Keywords: Molecular interactions, Cell line specific gene network analysis, Midostaurin
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