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Exploration of structural divesisty of secondary metabolites in unstudied
microbial species

I1GARASHI, YASUHIRO

3,100,000

90

Exhaustive chemical screening was carried out from unstudied or
under-evaluated microbial species in order to obtain structurally novel compounds for drug
discovery. One new cyclopentenone derivative, three furanone-containing polyketides, and two new
anthraquinone derivatives were found from a thermophilic Firmicutes bacterium Thermosporothrix,
thermophilic Actionobacteria Sphaerimonospora and Actinomadura, respectively. In addition, a new
a-pyrone and furan derivatives, a bicyclic polyketide, and three cyclic peptides were isolated from
rare fungi of the genus Robillarda, Phacidiopicnys, and Cladobotryum, respectively, all of which
belong to the phylum Ascomycetes. Each new compound possesses the structural uniqueness and novelty
and biological properties such as adipocyte differentiation inducing activity, inhibitory activity
of tumor cell invasion, and autophagy-inducing activity.



Sreptomyces
Penicillium
FK506

uv

Y. lgarashi, N. Matsuoka, Y. In, K. T. Kataura, E. Tashiro, |. Saiki, Y. Sudoh, K. Duangmal, A.
Thamchaipenet. Nonthmicin, a polyether polyketide bearing a halogen-modified tetronate with
neuroprotective and antiinvasive activity from Actinomadura sp. Org. Lett. 19, 1406-1409 (2017)
Y. lgarashi, D. Asano, M. Sawamura, Y. In, T. Ishida, M. Imoto. Ulbactins F and G, polycyclic
thiazoline derivatives with tumor cell migration inhibitory activity from Brevibacillus sp. Org. Lett.
18, 1658-1661 (2016)

S. Saito, T. Fujimaki, W. Panbangred, Y. Igarashi, M. Imoto. Antarlides: a new type of androgen
rectptor (AR) antagonist that overcomes resistance to AR-targeted therapy. Angew. Chem. Int. Ed.,
55, 2728-2732 (2016)

Y. Igarashi, T. Zhou, S. Sato, T. Matsumoto, L. Yu, N. Oku. Akaeolide, a carbocyclic polyketide
from marine-derived Sreptomyces. Org. Lett. 15, 5678-5681 (2013)

Y. lgarashi, L. Yu, M. Ikeda, T. Oikawa, S. Kitani, T. Nihira, B. Bayanmunkh, W. Panbangred.
Jomthonic acid A, a modified amino acid from a soil-derived Sreptomyces. J. Nat. Prod., 75,
986-990 (2012)

T. Fukuda, Y. Sudoh, Y. Tsuchiya, T. Okuda, F. Fujimori, Y. lgarashi. Marianins A and B,
prenylated phenylpropanoids from Mariannaea camptospora J. Nat. Prod., 74, 1327-1330 (2011)
Y. Igarashi, Y. Kim, Y. In, T. Ishida, Y. Kan, T. Fujita, T. lwashita, H. Tabata, H. Onaka, T. Furumai.
Alchivemycin A, a bioactive polycyclic polyketide with an unprecedented skeleton from
Sreptomyces sp. Org. Lett., 12, 3402-3405 (2010)

Y. lgarashi, T. Mogi, S. Yanase, S. Miyanaga, T. Fujita, H. Sakurai, |. Saiki, A. Ohsaki. Brartemicin,
an inhibitor of tumor cell invasion from the actinomycete Nonomuraea sp. J. Nat. Prod., 72,
980-982 (2009)

@

Thermosporothrix 48 24

13C 100 mL 10~20 mg 24
1-
BCNMR
@
GS FLX+ (Roche)
MiSeq (Illumina) Newbler v2.8
software GenoFinisher software Finishing
Prodigal (PKS)
(NRPS)

(3) ECD

CONFLEX7 2 kcal/mol

Gaussian 16 DFT/B3LY P/6-31G(d)

Gaussian 16 ECD



(1) Chloroflexi
Ktedonobacteria

Ktedonobacteria

Thermosporothrix

~8 Mbp
5
Thermosporothrix hazakensis NBRC 105916
7
ktedonoketone
2’-oxosattabacin Ktedonoketone o-
2’-oxosattabacin sattabacin
hazakacin
sattabacin a -
hazakacin a -
a -
13C o -
hazakacin hazakacin
a -
Thermosporothrix hazakensis
(2) Firmicutes Laceyella
Laceyella 16SrRNA Bacillus
30
50
Laceyella sacchari IT-2L
H. Akiyamaet a, J. Antibiot. 2014
5 exo-
NRPS 3 type | PKS type Il PKS
2 Laceyella Ktedonobacteria
3) Sohaerimonospora
Sphaerimonospora Microbispora
Sphaerimonospora
S. mesophila GMKU363 30
linfuranoneA B
Streptomyces Microbispora
Sohaerimonospora GMKU363 DNA
linfuranone typel PKS
PKS
linfuranone A B
5
GMKU363
37 40 37

30



linfuranone A B 5
linfuranone C Linfuranone
PKS 3
2 1
Baeyer-Villiger linfuranone C linfuranone B
Baeyer-Villiger
Linfuranone
linfuranone B
(CY) Actinomadura
Actinomadura
Actinomadura sp. AMWA41E2 50 50
3 1
2
1
1 NMR
5a k4610422
k4610422
4 NOESY
ECD ECD 200 nm 245 nm
ECD 5R, 9S 10R, 13 ECD
k4610422
k4610422
®)
Robillarda
NITE NBRC
640 309
Mycosphere
Robillarda sp. MS9788
robillafuran o- robillapyrone o- monascuspyrone
Robillapyrone  monascuspyrone o- 6
1 M onasucuspyrone
ECD ECD
300 nm ECD (R)-
300 nm R
Phacidiopicnys
Robillarda
Phacidiopicnys 8550
3 3
9
Cladobotryum
Cladobotryum 30
C. variumTAMA 582
cladoboryal melinacidin IV ternatin 3
3 cladoamideA B C
Cladoamide A L-N- 2 L-
L- 1 (9- 1
NMR Marfey
HPLC Cladoamide B cladoamide A
L- cladoamide C 2 D-
1 L- L- L-
cladoamideA B
Cladoamide C 3

D-  L-



cladoamide A

Y. Igarashi, K. Yamamoto, C. Ueno, N. Yamada, K. Saito, K. Takahashi, M. Enomoto, S. Kuwahara,
T. Oikawa, E. Tashiro, M. Imoto, X. Ye, T. Zhou, E. Harunari, N. Oku. Ktedonoketone and
2’-oxosattabacin, benzenoid metabolites from a thermophilic bacterium Thermosporothrix
hazakensisin the phylum Chloroflexi. J. Antibiot., in press.

T. Shimoyama, M. Miyoshi, T. Nehira, A. Motojima, T. Oikawa, O. Laurence, Y. lgarashi. Two
new secondary metabolites from a fungus of the genus Robillarda. J. Antibiot., 71, 432-437 (2018)

H. Akiyama, C. Indananda, A. Thamchaipenet, A. Motojima, T. Oikawa, H. Komaki, A. Hosoyama,
A. Kimura, N. Oku, Y. lgarashi. Linfuranones B and C, Furanone-containing Polyketides from a
Plant-associated Sphaerimonospora mesophila. J. Nat. Prod., 81, 1561-1569 (2018)

H. Komaki, N. Ichikawa, A. Hosoyama, N. Fujita, A. Thamchaipenet, Y. Igarashi. Draft genome
sequence of linfuranone producer Microbispora sp. GMKU363. Gonome Announc. 3, e01471-15
(2015)

T. Xing, T. Zhou, Y. Igarashi “ New bioactive cyclic peptides produced by a fungus belonging to
the genus Cladobotryum” The 4th International Conference on Tropical and Coastal Region
Eco-Development (Semarang, 2018.10.31)
T. Zhou, H. Akiyama, K. Sumida, N. Oku, Y. Igarashi “Thermophilic bacteria as a new source of
novel chemical entities: secondary metabolite analysis in Laceyella saccchari” The 3rd
International Conference on Tropical and Coastal Region Eco-Development (Yogyakarta,
2017.10.4)
T. Oikawa, A. Motojima, N. Matsuura, Y. Igarashi “Monascuspyrone stimulates adiponectin
expression” 17th Tetrahedron Symposium (Barcelona, 2016.6.29)

Olivier Laurence, , Pseudorobillarda

2015 , 2015.9.19

H. Akiyama, N. Oku, C. Indananda, A. Thamchaipenet, Y. Igarashi “Absolute configuration of
linfuranones, new polyketides from Thai endophytic Microbispora sp.” 15th International
Conference on Chiroptical Spectroscopy (Sapporo, 2015.8.31)



