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Creation of new drug targets based on marine natural products
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Phenotypic Screening

In recent years, novel drug targets for cancer and infectious diseases
(tuberculosis and amoebiasis) have been difficult to discover. In this study, we conducted an
exploratory study of bioactive marine natural products effective for cancer and infectious diseases
using established screening systems focusing on unique phenotypic changes of cells and pathogenic
microbes in tumor and infected region. As a result, 11 bioactive marine natural products including a
new compound were discovered. In addition, target molecule analysis was performed for a total of
seven compounds, and target molecules were successfully identified for four of them.



Phenotypic Screening

DNA
PANC-1
CD63
HT29
Mycobacterium smegmatis M. bovis BCG 0.2%
isoniazid
DNA

Secalonic acid D 3,6-dibenzylpiperazine-2,5-dione



manzamine physcion 2-(2° , 3-epoxy-1' -heptenyl)-
6-hydroxy-5-(3 ' -methyl-2' ' -butenyl)benzaldehyde papuamine
(-)-citrinin

CH,00CH;

H o
SSIvesgivesy. $os
A : o
No OH O OH 5

3,6-Dibenzylpiperazine-2,5-dione Physcion

CH,00CH;

Secalonic acid D N N
H H e :
H N N ;
CHO y Y LN y HN o
HO \_/ g @ \ 7/ 0 l Ho 0
H N
— o ‘ H ‘ O OH
. manzamine B
2-(2', 3-epoxy-1"-heptenyl)-6-hydroxy- Papuamine (-)-citrinin

5-(3"-methyl-2"-butenyl)benzaldehyde

N-methylniphatyne A, DC1149B, 3,6-
dibenzylpiperazine-2,5-dione, Secalonic acid D
N-methylniphatyne A  DC1149B
3,6-dibenzylpiperazine-2,5-dione  Secalonic acid D
ATP

N-methylniphatyne A I DC11498B ]
3,6-dibenzylpiperazine-2,5-dione  Secalonic acid D

M "o”
® s
N
N-methylniphatyne A
DC1149B
N-methylniphatyne A DC1149B
Manzamine
manzamine
manzamine Mycobacterium
AroK Mycobacterium
AroK
Mycobacterium AroK M. smegmatis
manzamine B AroK
MIC manzamine B
AroK M. bovis BCG
M. smegmatis manzamine B

3-(phenethylamino)demethyl (oxy)aaptamine PDOA
PDOA
M. bovis BCG
PDOA SDS-PAGE



PDOA

PDOA

PDOA PDOA Probe

PDOA PDOA probe

(-)-citrinin
(-)-citrinin
MIC 100 pg/mL
MIC 1.0 pg/mL

(-)-citrinin



15 14 12 3

Abdel-Naime Waleed A Kimishima Atsushi Setiawan Andi Fahim John Refaat Fouad Mostafa A. 18

Kamel Mohamed Salah Arai Masayoshi

Mitochondrial Targeting in an Anti-Austerity Approach Involving Bioactive Metabolites Isolated 2020

from the Marine-Derived Fungus Aspergillus sp.

Marine Drugs 555 555
DOl

10.3390/md18110555

Tang Rui Zhou Dongyi Kimishima Atsushi Setiawan Andi Arai Masayoshi 73

Selective cytotoxicity of marine-derived fungal metabolite (3S,6S)-3,6-dibenzylpiperazine-2,5- 2020

dione against cancer cells adapted to nutrient starvation

The Journal of Antibiotics 873 875
DOl

10.1038/s41429-020-0340-3

Sumii Yuji Kotoku Naoyuki Han Chisu Kamiya Kentaro Setiawan Andi Vilch?ze Catherine 61

Jacobs William R. Arai Masayoshi

3-(Phenethylamino)demethyl (oxy)aaptamine as an anti-dormant mycobacterial substance: Isolation, 2020

evaluation and total synthesis

Tetrahedron Letters

151924 151924

DOl
10.1016/j . tetlet.2020.151924

Zaher Ahmed M. Lin Jianyu Arai Masayoshi 15
Cytotoxic Activity of Abietane-Type Diterpenes Isolated From <i>Taxodium distichum</i> Against 2020
Cancer Cells Adapted to Nutrient-Starved Conditions

Natural Product Communications 1-6

DOl
10.1177/1934578X20915298




Tanuma Masato Kasai Atsushi Bando Kazuki Kotoku Naoyuki Harada Kazuo Minoshima Masafumi 5

Higashino Kosuke Kimishima Atsushi Arai Masayoshi Ago Yukio Seiriki Kaoru Kikuchi Kazuya

Kawata Satoshi Fujita Katsumasa Hashimoto Hitoshi

Direct visualization of an antidepressant analog using surface-enhanced Raman scattering in the 2020

brain

JCI Insight 133348
DOl

10.1172/jci.insight.133348

Tang Rui Kimishima Atsushi Setiawan Andi Arai Masayoshi 74

Secalonic acid D as a selective cytotoxic substance on the cancer cells adapted to nutrient 2020

starvation

Journal of Natural Medicines 495 500
DOl

10.1007/s11418-020-01390-0

Kimishima Atsushi Saito Hayato Yamaguchi Ayuta Arai Masayoshi 61

A stereoselective construction of a cis-1,2-oxazadecaline skeleton using a substrate-controlled 2020

intramolecular oxy-Michael addition of tyrosine-derived hydroxylamines

Tetrahedron Letters

151412 151412

DOl
10.1016/j .tetlet.2019.151412

Mohammed Hamada H. H. Abbas Samar H. Abdelhafez El-Shimaa M. N. Berger James M. Mitarai 150
Satoshi Arai Masayoshi Abuo-Rahma Gamal EI-Din A. A.

Synthesis, molecular docking, antimicrobial evaluation, and DNA cleavage assay of new 2019
thiadiazole/oxadiazole ciprofloxacin derivatives

Monatshefte fur Chemie - Chemical Monthly 1809 1824

DOl
10.1007/s00706-019-02478-4




Jomori Takahiro Setiawan Andi Sasaoka Miho Arai Masayoshi

14

Cytotoxicity of New Diterpene Alkaloids, Ceylonamides G-1, Isolated From Indonesian Marine
Sponge of Spongia sp.

2019

Natural Product Communications

1985729 1934578

DOl
10.1177/1934578X19857294

Ueda Shohei lkeda Haruo Namba Takushi lkejiri Yukinori Nishimoto Yuri Arai Masayoshi 46

Nihira Takuya Kitani Shigeru

Identification of biosynthetic genes for the P -carboline alkaloid kitasetaline and production 2019

of the fluorinated derivatives by heterologous expression

Journal of Industrial Microbiology and Biotechnology 739 750
DOl

10.1007/s10295-019-02151-z

Cuong Le Canh Viet Lien Le Thi Nhi Nguyen Phuc Khanh Ha Tran Phuong Anh Le Tuan Arai 57

Masayoshi

STRUCTURAL ELUCIDATION OF GLYCOSIDES FROM THE SEEDS OF Entada phaseoloides GROWING IN THUA 2019

THIEN HUE

Vietnam Journal of Science and Technology 170 172
DOl

10.15625/2525-2518/57/2/13098

Mohammed Hamada H.H. Abdelhafez El-Shimaa M_N. Abbas Samar H. Moustafa Gamal A.l. Hauk 88

Glenn Berger James M. Mitarai Satoshi Arai Masayoshi Abd El-Baky Rehab M. Abuo-Rahma Gamal

EI-Din A.

Design, synthesis and molecular docking of new N-4-piperazinyl ciprofloxacin-triazole hybrids 2019

with potential antimicrobial activity

Bioorganic Chemistry

102952 102952

DOl
10.1016/j .bioorg.2019.102952




Anh Hoang Le Tuan Vinh Le Ba Lien Le Thi Cuong Pham Viet Arai Masayoshi Ha Tran Phuong 35

Lin Hoang Ngoc Dat Ton That Huu Cuong Le Canh Viet Kim Young Ho

In vitro study on a -amylase and a -glucosidase inhibitory activities of a new stigmastane-type 2019

steroid saponin from the leaves of Vernonia amygdalina

Natural Product Research 873 879
DOl

10.1080/14786419.2019.1607853

Ishida Ryosuke Matsumoto Hirokazu Ichii Sayaka Kobayashi Motomasa Arai Masayoshi Kotoku 67

Naoyuki

Structure?Activity Relationship of Biakamide, Selective Growth Inhibitors under Nutrient- 2019

Starved Condition from Marine Sponge

Chemical and Pharmaceutical Bulletin 210 223
DOl

10.1248/cpb.c18-00587

Kawachi Takashi Tanaka Shun Fukuda Akinori Sumii Yuji Setiawan Andi Kotoku Naoyuki 17

Kobayashi Motomasa Arai Masayoshi

Target ldentification of the Marine Natural Products Dictyoceratin-A and -C as Selective Growth 2019

Inhibitors in Cancer Cells Adapted to Hypoxic Environments

Marine Drugs 163 163

DOl
10.3390/md17030163

12 4 2

Rui Tang, o Dongyi Zhou, , Andi Setiawan,

Selective cytotoxicity of marine-derived fungal diketopiperazine against nutrient-starved cancer cells.

2020




141

2021

42

2019

79

2019

Bioactive Compounds from Marine Resources and their Mode of Action

THE 3rd JOINT SYMPOSIUM OF OSAKA UNIVERSITY WITH HIGHER EDUCATIONAL INSTITUTIONS OF BRUNEI DARUSSALAM

2019




Andi Setiawan

Manzamine
66
2019
MONOTORI
22
2018 2019

Masayoshi Arai

Search for new medicinal seeds and drug targets from natural resources

The 2nd Joint Symposium of Osaka University with Higher Educational Institutions of Brunei Darussalam

2018 2019

s , , Andi Setiawan,

2018 2019




PDOA

22
2018 2019
DC1149B
60
2018 2019

Arenastatin A

2018 2019
1
Yuichi Kobayashi (Ed), Masayoshi Arai 2019
355

Springer-Nature

Cutting-Edge Organic Synthesis and Chemical Biology of Bioactive Molecules




http://www.phs.osaka-u.ac.jp/homepage/b012/

(Atsushi Kimishima)

(20812134)

(14401)

Lampung University

VAST

Minia University




