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Target identification and mode of action studies on mycalolides C, a marine macrolide
(!Graduate School of Bioagricultural Sciences, Nagoya University) O Shohei Ebihara',
Masatoshi Nakatani', Masaki Kita!

Mycalolides are marine natural products that OMeO
show potent antiproliferative activity against Hela
S3 cells? and antimycotic activity. Mycalolides
exhibit actin-depolymerizing activity by forming a
1:1 complex with actin?. The presence of the
additional target biomolecule is expected, since
Mycalolides show activities at much lower
concentration than that of cellular actin. To
identify additional target proteins of these, we designed a photoaffinity biotin derivative of
Mycalolide C (MyC) including diazirine as a reacting group. Chemical labeling studies and
affinity purification of target proteins are in progress.

Keywords: Antitumor Marine Natural Products, Photoaffinity Labeling; Target ldentification

Mycalolide C

I T A RV O BLEE - IS DE VTR ) e U FE L EVENE Vs KO
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W5, ZZTAMETIEII I r 74 FEORMOZ —7 > FORE & AFHET OfEY]
ZEELT, IArTA K CMyC) ZiF8fkl, HSEELTT ALY TV
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4 =T 4 —FE AR T
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OMeO® ™0  OAc

MyC photoaffinity biotin probe (MyC—-PB)

1) N. Fusetani, et al. Tetrahedron Lett. 1989, 30, 2809.
2) S. Saito, et al. J. Biol. Chem. 1994, 269, 29710.
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Synthetic Study of Aplyronine A toward Clarification of Mechanism of Action (Degree
Programs in Pure and Applied Sciences, University of Tsukuba) (OMadoka Suzuki, Masahito
Yoshida, Hideo Kigoshi

Aplyronine A (ApA), a 24-membered macrolide isolated from Aplysia kurodai, exhibits
strong cytotoxicity against HeLa S; cells (ICso = 0.039 ng/mL). We have recently reported that
ApA forms a 1:1:1 heterotrimeric complex with actin and tubulin. Details of its mechanism of
action are still unclear, but the amount of natural ApA is insufficient to clarify the mechanism
of action. Thus, we planned a scale-up synthesis of ApA and investigated the synthesis of
macrolactone moiety of ApA. The retrosynthesis of ApA is shown in Scheme 1. ApA (1) could
be divided into four segments: C7-C15 segment 2, carbonyl compound 3, methyl acrylate (4),
and side-chain moiety 5. In addition to the reported synthesis of 5, we achieved the synthesis
of 2, which was prepared from commercially available (R)-Roche ester in 14 steps by
asymmetric crotylation and Noyori’s asymmetric transfer hydrogenation. In this presentation,
we will report details of the synthetic study of each segment and the investigation of their
coupling reaction.

Keywords : Natural Product; Macrolide; Cytotoxicity

Aplyronine A (ApA) ZHFERIKENY) T A 7 3+ Aplysia kurodai 7> & BB S 117 24
B~/ RTHV, b M FESNAMIBIZRT 5587 7e /il (1Cs=0.039
ng/mL) &9 D, Bl A X, ApART 7 F 2, Fa—T VL L1l O=TEAK
R T D EERE L TWDHR D ZOEREFIIRMEI OS2V, 22T,
X OR LM AZ B E LT, RS DG EN D720 ApA OFEAKIZ L D
B 23 72, ApA OWiE L% Scheme 1 (2783, HEJE 325 ApA (1)iX, C7-C15
v A2, HIVR=ALEW 3. TV VIVER A T L(4), [IEEERS D4 oDE T A
VEMBART AL LT, BUEE TIZS OGN A, 2 DA A /ilRD R K
@ Roche = AT /L% JFUEHZ , RE 7 v F Ak & BHEARF KRB BN OG22 $8E 5512 H W
T, 14 TRRTER Lz, ARETIIHEEZ AV NOAKOGEME, 7 A2 MDD
v Y T ERE LT RICOWTHE T 5,

MezNI\OMe o
NG

OH O” “O (o} TBSO OPiv X OMe

NMe, 7 4
I TES pmBom ~ PMe
OH 070  OAc O oms O o

Aplyronine A (1) C7-C15 segment 2 3 5
(14 steps from Roche ester)

Scheme 1  Aplyronine A (1)D i &%
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Structure—Activity Relationship Study of Aplyronine A Using Simplified Hybrids

(! Degree Programs in Pure and Applied Sciences, University of Tsukuba) OTakahiro Hirano,!
Takayuki Ohyoshi,' Hideo Kigoshi,!

Aplyronine A (ApA) is a 24-membered ring macrolide and is expected to be a lead compound
for new anticancer drugs due to its unique mechanism of action. Although structure—activity
relationship studies have been performed in our laboratory using simplified hybrid analogs of
aplyronine A, the structure—activity relationship of the C13—C21 positions of the macrolactone
has not been fully investigated. In this study, for structure—activity relationship studies of this
region, we established a new synthetic route to the hybrid analog 1 and its analogs 2—4 (Scheme
1). These four analogs differ in the configurations of the oxygen functional group at C13 and
C19 positions, and the biological evaluation of these analogs is expected to provide new
insights into the structure—activity relationship of the southern part of the macrolactone.
Keywords : macrolide, natural products, aplyronine A

T7Va=" AApA)X 24 BER~ 27 a7 A4 RTHY ., TORRIRIERKEFIGH
RPN AR O — MM E LTRSS TV D, ZHE TICEE=ETIET 7Y
o= A OREEEIANA 7Y v K7 a7 %05 Z & CREETHRMARBIAIZE 21T
STEEN.~7 1T 7 b CI3-C N OHEETETERENC DWW TIEIAR 5 TH 5,
Z ZCAEL Z O OREIEIE R BIMIE & 510 L 7o B e A R 2 L, 1 &
OZF DHIRIK 2-4 DEREETT - 72 (Scheme 1), ZH 5 4 FEEHOKZIARIL C13 L, KO
CI9O N OMFERELEDONEEAN RS DO THY . 2 b OFEBEIKO ALY IENERHM
BATHZETvr 77 b N OREEEEMEBEICE L THZRmARELND Z
ERWIRFEI LD,

1:13S, 19R (natural type) 2:13S,19S

Me,N
I\OMe
oH 0" Yo o

X

OMe

3:13R, 198 4:13R,19R

Scheme 1 &% L 7= 4 FE¥E DO EEKIA
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Synthesis of Macroheterocycles Using Diterpene Synthase (‘Osaka Metropolitan University,
’Kyushu University, *Tokyo University) OSeiya Endo,' Ken-ya Hori,! Atsushi Nakayama,'
Yoko Yasuno,? Tomohisa Kuzuyama,? Tetsuro Shinada'

CotB2 is a diterpene synthase found in the actinomycete Streptomyces melanosporofaciens
MI614-43F2." This synthase catalyzes the cyclization of geranylgeranyl diphosphate (GGPP,
1) to give cyclooctat-9-en-7-ol (2), 5-8-5 fused-ring diterpene with six chiral centers.?

In this study, we designed unnatural substrates with heteroatoms at 6 to 8-position of GGPP.
If the designed substrates are accepted by CotB2, novel macroheterocyclic compounds would
be produced. In this presentation, we will report the synthetic progress.

Keywords : Terpene; Terpene Synthase; Macroheterocyclic Compound

CotB2 | XK E S. melanosporofaciens M1614-43F2 /i B & 7= U7 U 8L
FTHDY, KERIIZFT7=1V7T7=1"1Y 8 (GGPP,1) ZFHE L LT, 6 DDORK
F R EFFD 5-8-5 MR 1E 2 A 3 5 cyclooctat-9-en-7-0l (2) ~DEAL % filkliE 325 2,

Al GGPP @ 6-8 fLiZ~T 172 HA L2 RNVMER A 253Gt L. 215
DERR & BER UL TR AT, BFHEE DY CotB2 12 & » TEBRALTIUT RERIRE R RN
BoONDEWFRF LI, AREKTIE, ZNE TOFRIZOWTEHET D,

Cyclization of GGPP
CotB2
GGPP (1) - N cyclooctat-9-en-7-ol (2)
R This Work

PPO\_/>j4
1 2 X 5
| ':6 . CotB2 - Macroheterocyclic

/ Zaw\ﬂ compounds

X, Y, Z = heteroatom

1) S-Y.Kim, P. Zhao, M. Igarashi, R. Sawa, T. Tomita, M. Nishiyama, T. Kuzuyama, Chem. Biol. 2009,

16, 736.
2) A. Meguro, Y. Motoyoshi, K. Teramoto, S. Ueda, Y. Totsuka, Y. Ando, T. Tomita, S-Y. Kim, T.

Kimura, M. Igarashi, R. Sawa, T. Shinada, M. Nishiyama, T. Kuzuyama, Angew. Chem. Int. Ed. 20185,
54, 4353.
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Search for marine natural products regulating histone modifications from the Micronesian
marine sponge (School of Advanced Science and Engineering, Waseda University, *Graduate
School of Advanced Science and Engineering, Waseda University, *Research Institution for
Science and Engineering, Waseda University) O Takuma Ichiwara,' Yuto Kina,”> Fumiaki
Nakamura,” Yoichi Nakao'>?

Histones are responsible for complex regulation of gene expression through chemical
modifications such as phosphorylation, methylation, and acetylation. It has been suggested that
the accumulation of abnormal modifications caused by stress may related to diseases such as
cancer, diabetes, depression,? and so on. In this study, we focused on marine organisms that
contain a variety of bioactive compounds in order to search for compounds that modulate
histone modifications as potential therapeutic agents against various diseases.

In the screening using the cell-based histone modification assay system,? the extract of the
Micronesian sponge (designated to S09420) upregulated histone acetylation levels. This
sponge was extracted, and the concentrated extract was separated by solvent partitioning, and
ODS flash column chromatography. The fraction that showed the activity to upregulate histone
acetylation levels was further separated by HPLC to yield active fractions.

Keywords : Marine Natural Products,; Histone Modifications

B A NI A TF IR T B F bl & DILHERIZ X > CTHEMEZREAS 18 BT
HEHSTEY ., MECA RV AR EICI VAL D RERMEMNERETHZ & THRA -
PERIF « 9 D78 EDOEIFIZEG L TV D AN R SN TWD D, &2 Tk 7
PRI T DRI L 720 9 D b X N AEMHENEE LM IRETHZ L2 B
&L, R ARG & S TR EMICE B Lz,

WLEAEM Y > 7 Tkt L, HeLa fifldz Wz _—2 e 2k AEAGTRETE R
BRNCL DA V== T HATOTRER, I 7 0 R TREEWMRIZE 2 R T 2F Ak
Efi L~V & L < R SEHIEMENRTRD b, AU O %2 1tk . WSy
BLis L ONODSflash 7 7 A7 v~ 777 4 —%4TV, LA 6 B2 OV TE A
N AERRTR TR R A FE L7, b R R T B F AL A TUHET D IEMED WL DAL
ST OWT HPLC IZff L, IEMERIBR ORI Z AR T- O THET 5,

1) Sun, H.; Kennedy, P. J.; Nestler, E. J. Epigenetics of the depressed brain: role of histone acetylation
and methylation. Neuropsychopharmacology 2013, 38, 124-137.

2) Hayashi-Takanaka, Y.; Kina, Y.; Nakamura, F.; Becking, L. E.; Nakao, Y.; Nagase, T.; Nozaki, N.;
Kimura, H. Histone modification dynamics as revealed by multicolor immunofluorescence- based
single-cell analysis. J. Cell Sci. 2020, 133, jcs243444.
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Search for Malaysian black pepper components that regulate neural stem cell
differentiation (‘School of Advanced Science and Engineering, Waseda University,
‘Graduate School of Advanced Science and Engineering, Waseda University,
‘Research Institution for Science and Engineering, Waseda University) O Miho
Funaki', Risa Tamazawa’, Rie Kamihira®, Fumiaki Nakamura?, Yoichi Nakao'*3

Neurons and astrocytes are generated by differentiation from neural stem cells (NSCs), and
it has become clear that abnormalities in the astrocyte differentiation is related to the
development of Alzheimer's disease”. Therefore, compounds that modulate NSC
differentiation are expected to be useful in the treatment of neurodegenerative diseases. In this
study, we screened 26 food samples for regulating activity of NSC differentiation. As the result,
Malaysian black pepper, was found to promote astrocyte differentiation.

The extract of 950 g of Malaysian black pepper with MeOH and CHCl; was subjected to
ODS flash chromatography to obtain seven fractions. These were tested for modulating activity
of NSC differentiation, and the 85% MeCN-eluting fraction showed astrocyte differentiation
promoting activity. These active fractions were further purified by HPLC to yield 5 components.
Analysis of NMR and MS spectra of the obtained compounds indicated 4 out of five
compounds are new. These compounds were evaluated for their activity in regulating NSC
differentiation.

Keywords : Neural differentiation; Piper nigrum,; Natural Products Chemistry

Za—n R F YT —2>THDHT A haH A biL, MR (NSC)
DHALIZE VAL DN, TAYNA—JF{REFETIIT A et A boop(b R
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FHHAE ODS 75 v a T hrsa~w N5 7 40— LT THEHSEET,
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1) Feanklin, H.; Clarke, E. B.; Patani, R., Astrocytes and microglia in neurodegenerative diseases:
Lessons from human in vitro models. Prog. Neurobiol. 2020, 101973-101986.
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