u

) <

The University of Osaka
Institutional Knowledge Archive

Comprehensive screening and functional analysis
Title of the Rho GTPase-activating proteins involved
in the maintenance of cell morphology

Author(s) |BE, B

Citation | KPrKZE, 2020, {Et:m

Version Type

URL https://hdl. handle. net/11094/77632

rights

PUOEB/LRWVWEHIH I ERNBERRRNEEEL
2, EXIRKATZEOHRRDENEZ AL TWE
Note T, EXDTHRAZ CHLEDIHZEIE. <a
href="https://www. Library. osaka-

u.ac. jp/thesis/ficlosed”> KR KZEDBLHTICDW
K/DETSRCEI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



Form 3
Abstract of Thesis

Name (Kang Na)

Comprehensive screening and functional analysis of the Rho GTPase-activating proteins
Title involved in the maintenance of cell morphology
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Abstract of Thesis
The Rho-GTPase-activating proteins (Rho-GAPs), a negative regulator of Rho family of GTPases (Rho-

family), are the well-characterized modulators of the actin cytoskeleton that give rise to epithelial-mesenchymal
transition (EMT)-associated cell activities. Based on comprehensive screening on the whole Rho-GAP family,
we aim at identifying Rho-GAPs that are responsible for the maintenance of proper epithelial cell phenotypes.
Specifically, small interfering RNA (siRNA)-based screening on all human Rho-GAPs is performed to find
specific molecules that significantly affect the cell morphology at both high and low cell densities. Then we
further searched for a novel pathway, Septin9/ARHGAP4/FAK/Src-mediated EMT-related processes. In
addition, we also demonstrate that ARHGAP4 forms a complex with Septin2 and Septin9 via its Rho-GAP
domain and SH3 domain to allow for both up- and down-modulation of integrin-mediated focal adhesions (FAs).
Notably, we found that silencing ARHGAP4 as well as overexpressing its two mutually independent upstream
regulators Septin2 and Septin9 all induce reorganization of FAs to newly express integrin B1 and also enhance
both cell migration and invasion. These regulations of FAs are realized only under the proper activity of
nonmuscle myosin IT. Rho-GTPase-activating proteins (Rho-GAPs) are essential upstream regulators of the Rho
family of GTPases, i.e., RhoA, Racl, and Cdc42, but it remains unclear if the potential phenotypic change caused
by perturbations to a Rho-GAP is predictable from its structural sequence. Therefore, we analyzed the
relationship between the morphological response of cells to the silencing of Rho-GAPs and their primary
structure. Principal component analysis determined the critical parameters that characterize the Rho-GAP
silencing-induced morphological change of MCF10A human breast epithelial cells, which express 57 different
Rho-GAPs. Specifically, upon silencing of individual Rho-GAPs, cells were found to predominantly exhibit an
elongated morphology, thus reminiscent of EMT. For all the pairs of the Rho-GAPs, the similarity in the primary
structures was quantified and compared to that in the critical morphological parameters of the corresponding
pairs. We found that there is a distinct correlation between the structural and morphological similarities
regarding the group of Rho-GAPs whose target is RhoA. Thus, the family-wide analysis reveals a tendency of
RhoA-targeted Rho-GAPs, in which a similar structure amounts to a similar morphological response upon its

silencing.
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