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BResearch Projects

A cell is an elaborate system that is regulated by a huge
and complex network across multiple omic layers, such
as the epigenome, transcriptome, proteome and me-
tabolome layers. Most responses of the cell are regu-
lated by the network across multiple omic layers. For
example, insulin dynamically regulates metabolites
through signaling pathways involving phosphorylation
in the short term, and in the long term, through the
amount of metabolic enzymes that are mainly regulated
by gene expression. Therefore, to truly understand the
cell, we need to reconstruct a detailed network from
quantitative data, through multiple omic layers, and
interpret the strategy of the cell (trans-omic analysis).
To achieve this, we are now conducting a study with
closer integration between experiments and computer
analysis. For instance, in experiments, we perform
experiments based on suitable conditions for trans-
omic analysis. In computer analysis, we reconstruct the
global network across multiple omic layers using statis-
tics and informatics approaches. Next, we will construct
mathematical models depending on the biological phe-
nomena from the reconstructed global network, and
then validate the models with experiments. After vali-
dating the models, we will try to understand the cell
from two different points of view, dynamics and infor-
mation transmission. Thus, we will focus on two things;
i) understanding the cell survival strategies focusing on
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the dynamics which are produced from the selected
global networks across multiple omic layers, ii) under-
standing the cell system focusing on information trans-
mission in the global network. In the future, we would
like to contribute to diagnostic and medical treatment
through the application of trans-omic analysis.
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Associate Professor :

Shinsuke Uda, Ph.D.
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, Assistant Professor :
Fumiko Matsuzaki, Ph.D.

Assistant Professor
(Special Project Faculty) :
So Morishita, Ph.D.
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Research Assistant Professor :
Noriko Yutsudo, Ph.D.




