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Main Research
Projects

@® Identification of a heterotrimeric-G-protein signaling-dependent Rho-
activating factor and its function.
Heterotrimeric G-proteins, composed of three subunits (a, B, and y) , act as
molecular switches. Upon binding of stimuli to G-protein coupled receptors
(GPCRs) , a heterotrimeric G-protein dissociates into the a subunit and the
By complex to interact with corresponding effectors. We previously
demonstrated that the By complex regulates the morphology of many types of
cells via activation of the Rho family of GTPase, which are involved in actin
cytoskeleton regulation. We speculated the presence of Rho GTPase nucleotide
exchange factors (RhoGEF) , specific Rhoactivating factors, and collaborated
with Kazusa DNA Research Institute to identify RhoGEFs. Recently, we showed
that the human gene clone FLJ00018is a RhoGEF, and we also found that several
other RhoGEF clones are activated by heterotrimeric G-protein signaling and by
other types of signaling. We are currently investigating the precise mechanisms
of the above.

@ Study of ligand recognition mechanism of olfactory receptors.
Heterotrimeric G-protein signaling is likely to play an important role in sensory
regulation (e.g., vision and olfaction) in humans and other animals. In
humans, there are approximately400types of olfactory GPCRs. Various




compounds bind to olfactory GPCRs and are then recognized as either desirable
smells or undesirable odors. This suggests that understanding the olfactory
GPCR mechanisms that separate desirable smells and undesirable odors may be
important for controlling comfortableness and uncomfortableness in humans.

We are currently investigating how human olfactory GPCRs recognize fragrant or
odorous compounds.
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Study of GPCR signaling and its utilization
Stimulation of cells ® Heterotrimeric G-proteins
Specific Rho-activating factors, Rho GTPase nucleotide exchange factors
(RhoGEF)
Identification of FLJ00018and other clones as novel RhoGEFs
The Rho family of GTPase @ Actin cytoskeleton regulation

Cellular responses, such as cell migration and cell division

Various fragrant or odorous compounds

Olfactory GPCRs (approx. 400types)

Recognition of smells

Establishment of novel olfactory sensing technologies using human
olfactory GPCRs

Improvement of the living environment related to smells
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1. A diversifiable synthetic platform for the discovery of new carbasugar
SGLT2 inhibitors using azide-alkyne click chemistry. Kitamura, Y.,
Mahmoud, K., Oba, E., Iwai, C., Iritani, K., Nagaya, N., Namura, R.,
Katagiri, H., Ueda, H., Kitade, Y. Chem. Pham. Bull. 71(3):240-249.
(2022). (IF:1.903, CS:3.4) &E&cdh

2. Hyodeoxycholic Acid (HDCA) Prevents Development of Dextran Sulfate
Sodium (DSS)-Induced Colitis in Mice: Possible Role of Synergism between
DSS and HDCA in Increasing Fecal Bile Acid Levels. Watanabe, S., Chen,
Z., Fujita, K., Nishikawa, M., Ueda, H., Iguchi, Y., Une, M., Nishida, T.,
Imura, J. Biol. Pharm. Bull. 45(10):1503-1509. (2022). (IF:2.264,
CS:3.8) &b

3. Impaired Function of PLEKHGZ2, a Rho-Guanine Nucleotide-Exchange
Factor, Disrupts Corticogenesis in Neurodevelopmental Phenotypes.
Nishikawa, M., Ito, H., Tabata, H., Ueda, H., Nagata, KI. Cells. 11(4):696.
(2022). (IF:7.666, CS:6.7) &&ctdnh

4. The Rho guanine nucleotide exchange factor PLEKHG1 is activated by




interaction with and phosphorylation by Src family kinase member FYN.
Nakano, S., Nishikawa, M., Kobayashi, T., Harlin, E.W., Ito, T., Sato, K.,
Sugiyama, T., Yamakawa, H., Nagase, T., Ueda, H. J. Biol. Chem.
298(2):101579. (2022). (IF:5.157, CS:8.8) &FdD

5. Petasin potently inhibits mitochondrial complex I-based metabolism that
supports tumor growth and metastasis. Heishima. K., Sugito, N., Soga, T.,
Nishikawa, M., Ito, Y., Honda, R., Kuranaga, Y., Sakai, H., Ito, R.,
Nakagawa, T., Ueda, H., Akao, Y.. J. Clin. Invest. 131(17):e139933.
(2021). (IF:19.456, CS:20.8) &Estdh

6. Specific inhibition of oncogenic RAS using cell-permeable RAS-binding
domains. Nomura, T.K., Heishima, K., Sugito, N., Sugawara, R., Ueda, H.,
Akao, Y., Honda, R CeII Chem. Biol. 28(11) 1581-1589.€6. 220215
(IF: 9. 039 CS:13. 6) FE 1)

7. The interaction between PLEKHG2 and ABL1 suppresses cell growth via the
NF-kB signaling pathway in HEK293 cells. Nishikawa, M., Nakano, S.,
Nakao, H., Sato, K., Sugiyama, T., Akao, Y., Nagaoka, H., Yamakawa, H.,
Nag%se T, , Ueda! H. Cell. Slgnal 61:93-107. (2019). (IF 4.85, CS: 7. 8)
E.EE

8. Nakano, S., Nishikawa, M., Asaoka, R., Ishikawa, N., Ohwaki, C., Sato, K.,
Nagaoka, H., Yamakawa, H., Nagase, T. and Ueda, H. DBS is activated by
EPHB2/SRC signaling-mediated tyrosine phosphorylation in HEK293 cells.
Mol. Cell. Biochem., 459, 83-93. (2019). (IF:3.842, CS:5.7) &5t

9. Nishikawa, M., Nakano, S., Nakao, H., Sato K., Sugiyama, T., Akao, Y.,
Nagaoka, H., Yamakawa, H., Nagase, T., and Ueda, H. The interaction
between PLEKHG2 and ABL1 suppresses cell growth via the NF-kB signaling
pathway |n HEK293 cells. Cell. Signal., 61, 93-107, (2019). (IF:4.85,
CS:7.8) Bt

10. Sugawara, R., Ueda, H. and Honda, R. Structural and functional
characterization of fast-cycling RhoF GTPase. Blochem Blophys Res.
Commun. 513, 522-527, (2019). (IF:3.332, CS:6.5) &%
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