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Development of gamma-tubulin specific inhibitor
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Inhibitors of a ,B -tubulin polymerization or depolymerization are cytotoxic

against tumor cells. On the other hand, y -tubulin is forms the y -tubulin ring complex (y -TuRC),
which is the starting point of a ,f -tubulin polymerization in cells. In light of this phenomenon,
y -tubulin is an attractive target protein for the development of novel types of anticancer drugs.
Previously, we have developed gatastatin, which does not affect a ,B -tubulin polymerization and
specifically inhibits y -tubulin functions including GTP binding.

In this research, we attempted to structure-activity relationship study of gatastatin. As a result,
06-propargyl gatastatin, named "gatastatin G2", showed potent cytotoxicity. And also, this
derivative both inhibits y -tubulin-dependent nucleation and induces abnormal spindle formation,
suggesting that gatastatin G2 is a more potent y -tubulin-specific inhibitor than gatastatin and is
a useful tool for investigating y -tubulin function in cells.
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The y-tubulin specific inhibitor gatastatin reveals temporal requirements of microtubule nucleation

nn

[u—

during the cell cycle
Chinen, T.; Liu, P.; Shioda, S.; Pagel, J.; Cerikan, B.; Lin, T.; Gruss, O.; Hayashi, Y.; Takeno, H.;
Shima, T.; Okada, Y.; Hayakawa, I.; Hayashi, Y.; Kigoshi, H.; Usui, T.;* Schiebel, E.*
Nature Communications, 2015, 6, 8722.

2. Structure—activity relationship study of gatastatin based on the Topliss tree approach
Hayakawa, 1.;* Shioda, S.; Chinen, T.; Usui, T.; Kigoshi, H.* Heterocycle 2019, 99, 238-247.

3. Design, synthesis, and biological evaluation of the analogues of glaziovianin A, a potent antitumor
isoflavone
Hayakawa, I.;* Tkedo, A.; Chinen, T.; Usui, T.; Kigoshi, H.*
Bioorg. Med. Chem. 2012, 20, 5745-5756.

4. Discovery of O°benzyl glaziovianin A, a potent cytotoxic substance and a potent inhibitor of
a,B-tubulin polymerization”
Hayakawa, 1.;* Shioda, S.; Chinen, T.; Hatanaka, H.; Ebisu, H.; Sakakura, A.; Usui, T.;* Kigoshi, H.*
Bioorg. Med. Chem. 2016, 24, 5639-5645.

5. Practical synthesis of glaziovianin A, a cytotoxic isoflavone, and its O’-propargyl analogue
Hayakawa, 1.;* Shioda, S.; Ikedo, A.; Kigoshi, H.*
Bull. Chem. Soc. Jpn. 2014, 87, 544-549.

6. Structure optimization of gatastatin for the development of y-tubulin-specific inhibitor
Shintani, K.; Ebisu, H.; Mukaiyama, M.; Hatanaka, T.; Chinen, T.; Takao, D.; Nagumo, Y.;
Sakakura, A.; Hayakawa, I.;* Usui, T.*
ACS Med. Chem. Lett. 2020, 11, in press. DOI: 10.1021/acsmedchemlett.9b00526



12 12 0 1

Shintani Kana, Ebisu Haruna, Mukaiyama Minagi, Hatanaka Taisei, Chinen Takumi, Takao Daisuke, 11

Nagumo Yoko, Sakakura Akira, Hayakawa Ichiro, Usui Takeo

Structure optimization of gatastatin for the development of y -tubulin-specific inhibitor 2020

ACS Medicinal Chemistry Letters in press
DOl

10.1021/acsmedchemlett.9b00526

Hayakawa Ichiro Nagayasu Anna Sakakura Akira 84

Toward the Synthesis of SB-203207: Construction of Four Contiguous Nitrogen-Containing 2019

Stereogenic Centers

The Journal of Organic Chemistry

15614 15623

DOl
10.1021/acs. joc.9b02627

Hayakawa Ichiro Nagatani Ryosuke Ikeda Masaki Yoo Dong-eun Saito Keita Kigoshi Hideo 21

Sakakura Akira

Toward the Synthesis of Yuzurimine-Type Alkaloids: Stereoselective Construction of the 2019

Heterocyclic Portions of Deoxyyuzurimine and Macrodaphnine

Organic Letters 6337 6341
DOl

10.1021/acs.orglett.9b02232

Niwa Yutaro Miyake Mayu Hayakawa Ichiro Sakakura Akira 55

Catalytic enantioselective Hosomi-Sakurai reaction of o -ketoesters promoted by chiral 2019

copper(11) complexes

Chemical Communications 3923 3926

DOl
10.1039/C9CC01159E




Hayakawa Ichiro Shioda Shuya Chinen Takumi Usui Takeo Kigoshi Hideo 99

Structure-Activity Relationship Study of Gatastatin Based on the Topliss Tree Approach 2019

HETEROCYCLES 238 238
DOl

10.3987/COM-18-S(F)16

Ohyoshi Takayuki Takano Atsuhiro Namiki Mayu Ogura Tomotaka Miyazaki Yuto Ebihara Yuta 54

Takeno Koichi Hayakawa Ichiro Kigoshi Hideo

Development of a novel inducer of protein-protein interactions based on aplyronine A 2018

Chemical Communications 9537 9540
DOl

10.1039/C8CC04613A

Hayakawa, Ichiro Saito Keita Matsumoto Sachiko Kobayashi Shinichi Taniguchi Ayaka 15

Kobayashi Kenichi Fujii Yusuke Kaneko Takahiro Kigoshi Hideo

Second-generation Total Synthesis of Aplyronine A Featuring Ni/Cr-Mediated Coupling Reaction 2017

Org. Biomol. Chem. 124 131
DOl

101039/C60B02241C

Hayakawa Ichiro Okamura Masami Suzuki Kazuaki Shimanuki Mami Kimura Kizuku Yamada Takuya 49

Ohyoshi Takayuki Kigoshi Hideo

Total Synthesis of Biselide A, A Cytotoxic Macrolide of Marine Origin 2017

Synthesis 2958 2970
DOl

10.1055/s-0036-1588169




Onda Kai Hayakawa Ichiro Sakakura Akira 28

Reinvestigation of the Biomimetic Cyclization of 3,5-Diketo Esters: Application to the Total 2017

Synthesis of Cyercene A, an a -Methoxy-y -Pyrone-Containing Polypropionate

Synlett 1596 1600
DOl

10.1055/s-0036-1588795

Semenova Irina Gupta Dipika Usui Takeo Hayakawa Ichiro Cowan Ann Rodionov Vladimir 28

Stimulation of Microtubule-based Transport by Nucleation of Microtubules on Pigment Granules 2017

Mol. Biol. Cell. 1418 1425
DOl

10.1091/mbc.E16-08-0571

Hayakawa Ichiro Suzuki Kazuaki Okamura Masami Funakubo Shota Onozaki Yuto Kawamura Dai 19

Ohyoshi Takayuki Kigoshi Hideo

Total Synthesis of Biselide E, a Marine Polyketide 2017

Org. Lett. 5713 5716
DOl

10.1021/acs.orglett.7b03009

Hayakawa Ichiro Yamanaka Yuji Mitsudo Koichi Ota Hiromi Sakakura Akira 94

Regioselective DMAD-Insertion Reaction of Silyl Dienol Ether of y -Pyrone Under Catalyst- And 2017

Heating-free Conditions

Heterocycles 2299 2306
DOl

10.3987/COM-17-13820




19

coprinoferrin
2020
2020
E
100 (2020)
2020
100 (2020)
2020

2019




9 CSJ

2019

2019
an a - Mannich
99 (2019)
2019
99 (2019)
2019
99 (2019)

2019




y - gatastatin

2019

2019

116
2019
y - gatastatin

14
2019
98 (2018)

2018




98 (2018)

2018

N-
98 (2018)
2018
3- Diels-Alder
11
2018
Aplyronine A
59

2017




59

2017
y_
35
2017
y - gatastatin
2017
2017
0
1
y_

2018-143346

2018




http://www.cc.okayama-u.ac. jp/~sakakura/bioorgchem/member/hayakawa.html

http://www.cc.okayama-u.ac. jp/~sakakura/laboratory/index.html

http://www.cc.okayama-u.ac. jp/~sakakura/member/hayakawa.html

(Usui Takeo)

(60281648)

(12102)




