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Screening of inhibitors of bone morphogenetic protein (BMP) signaling on
Fibrodysplasia ossificans progressiva (FOP) from natural resources

UCHIDA, Ryuji
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Fibrodysplasia ossificans progressiva (FOP) is a rare congenital disorder of

progressive and widespread postnatal heterotopic bone formation in soft tissues. Accordingly, we
have screened microbial metabolites for inhibitors of bone morphogenetic protein (BMP) signaling on
two types of cell-based assay system with a pathological mutation of FOP. As a result, three novel
compounds, designated scopranones, were isolated from the culture broth of Streptomyces sp.
BYK-11038. Scopranones have an unusual common structure with two atypical scooplike moieties linked
at the tails to form part of a unique 3-furanone ring. In addition, destruxins and citreoviridins
were isolated from fungal cultures broths, and lamellolactones and dyssidenins were isolated from

sponges.

(FOP) BMP



FOP 200 1
(D
40 @
iPS
@
®
Kaplan FOP (1 BMP |
( -2; ACVR1 (ALK2))
GS 206
BMP
BMP
( 2 FOP
® BMP
FOP
(FOP)
FOP
FOP
(BMP)
(
BMP
FOP 2 s®
FOP
1)
)
(ALP) ALP
(ACVR1(R206H)) C2C12(R206H)
v
2) 101
FOP BMP ACVR1
9( 2
C2C12 1d1

®3)

(4)

BMP

(d1 )e
2 BMP

(ALP

C2C12 ACVR1

FOP BMP
(Luc )

1d1

ACVR1(R206H) 1d1



( (NMR) )

)
Luc
2,000
377 ALP
9 6
1 3 2
1) ( )
Streptomyces BYK11038
3 ( . scopranone _ O n. Scopranone R, R,
A~C ) 3- , 1
5 A(1) OH H
0 R, B(2) H H
C(3) OH OH
A 270 B 8.20
C 28.9 uM  ICso Luc BMP
A C BMP B
1d1
( 2 )
(ICso 96.1 307 253 uM)
(ICs0  96.1
307 253 uM) BMP
[lSC]
2 ( )
BF-0336 9
(destruxin)
E [8-Me-pro] E
B
ALP
(ICso 0.73~13.4 uM)
(4) ( )
BF-0391
(citreoviridin)
)® ICso
1.5uM (ICso 7.5 uM)
Citreoviridin
(5) ( )
No. 2 (lamellolactone) A B
ALP 40 pM
(ICso 4.3 19.6 uM)

Lamellolactone A Lamellolactone B



(6) ( )

No. 256 (dysidenin) OY\(C%
ALP 18 uM CleC AN
ICso (4.2 pM) Vj/\
07 "NH
SN
@ Shore Nat Genet 38 2006 525-527 (2 Matsumoto \/)
Stem cells 33 2015 1730-1742 @ Hatsell Sci Transl S
Med, 7 2015 303ral37. @ Kaplan J Bone Miner Metab Dysidenin

26 2008 521-530, ® Fukuda J Biol Chem 284 2009

7149-7156, ® Katagiri GenesCells 7 2002 949-960. @ Katagiri J Cdll Biol 127
1994 1755-1766.® Uchida Orglett 9 2017 5980-5983 Pedras  Phytochemistry

59 2002 579-96 Cole Appl Environ Microbiol 42 1981 677-681 Kapojos

Phys Lett 24 2018 10-14 Kazlauskas 13 1997 3183-3186

@ UchidaR LeeD Suwal OhtawaM Watanabe N Demachi A Ohte S Katagiri T
Nagamitsu T Tomoda H Scopranones with Two Atypical Scooplike Moieties Produced
by Streptomyces sp. BYK-11038 Org Lett 19 2017 5980-5983
DOI: 10.1021/acs.orglett.7b03003.

@ _
scopranone 2-pyranone 140
( ) 31 3
@ Rotinsulu H S. Wewengkang DS Sumilat DA
140 : ( ) 31 3

@ Ohte S Yamazaki H Rotinsulu H Wewengkang DS Sumilat DA Uchida R Namikoshi
M Katagiri T Tomoda H Isolation and characterization of small molecule inhibitors of
BMP induced osteoblastic differentiation from the Indonesian marine sponge 12th

International BMP conference: Tokyo, 30 10
@ _
scopranone 138 : ( ) 31 3
FOP scopranone
A 35
29 10
® FOP
scopranone A 137
29 3
@ Streptomyces sp. BYK11038
scopranone 137
29 3

2016-250667
28



http://www.tohoku-mpu.ac.jp/laboratory/tennen/index.html

€y

@



