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The research field performed in my lab is called “Systems Cell Biology” where
cellular functions are analyzed using molecular biology and genomics with the
help of computer sciences such as bioinformatics and mathematical modeling.

We have developed original method “gTOW” to analyze cellular robustness (how
cellular systems cope with perturbations). We are focusing on how
overexpression of certain proteins cause cellular growth defects, and how cells
cope with the harmful effects.

Our findings provide basic knowledge how expression level of each protein is
determined, and may also help to understand the states of cancer cells where
proteins are overexpressed due to the chromosomal number increase. The gTOW
method is also used to produce large amount of proteins in yeast cells.



Main issue : How expression level of each protein is determined?

Yeast Genome (SGD)  Yeast Proteome (Kulak 2014)




Main technology: gTOW method

Measure the over-expression limit of each target protein
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Moriya et al, PLoS genet. 2006



Proteins whose minor overexperssion causes growth defects

Cell wall Chaperone

0@ 2200

Microtubule Vesicle transport

© 0220000060 0 0O
@_@ e_e @ o o @! @ @ o rl;:zitibolism

Unknown Actin cytoskeleton

& 0 2 00 OO v @
.ggf@/@ O
ST O00 - o0eo0o 0
@0 @0 o ©90e2
Q000000000 0
@ 9020 ©00O Makanae et al, Genome Res 2013



Consequences of overexpression

A. Resource overload
B. Stoichiometric imbalance
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C. Promiscuous interactions
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Moriya, Mol. Biol. Cell 2015
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HM lab member y-2017 -

2 post—docs, 3 technicians, 2 PhD students, 1 MD student




