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Abstract

EKRRTE , T/ LAIAZTE /2 R—=4"Y KLC-

MS/MSAHMIZEIWVWAGNPS ( 5 FXY ND—2 ) 7 , & SICA
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(BGC) M55, BEICHEAL TWAEEALEY ( palmyramide A# & W'curacin D ) DEEK ZE1E
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HRIL & RIS PALNAEETDHRILENERRETH S , PALIIEYZ /> 22— Y RLC-M
SIMSHHMICHL , BGL 1T — R ZGNPSEM D CETHFRY NI—DUZBEL L . TOR
R, FALTVT—232 (BALEDOHRR ) L& > TRALENERBC I T AR —ERAL
EYOHATEBRENDIVTAZ—ZHABIIRKBTEIENTEL . COZENS , KFEFFHR
RARCEMORERRENDRILTDIHEEICARIBINMERTHD N R hiz .
BOWT, 2FRYND)—VLTRAENDATEREND VTAR—ICEBITRILEYWEERL

, MSIMSANR Y NILEEH EAI TEBICLDNMRAARY ML ( SMART ) ZF AL &2 S FHEHE
EZREL = . Honuaiakeamide B & L 4B DLANIE , B—ORRBEZBLTHY , *
NENTEFIEOBOAN ELRDEBETH /- . RLEHRL 2428 NDBGCAH S , ThShonu
aiakeamide BN EE R EESBCCERET D EICHAMLE . BRLESFRY NV EFH
ENBCGCORE , ICEPALIEY T ICEROFRLEYWAFEEL TVRIEEZRRLTHY

, ChS{LEYDERE. BEREZSIEHRETO>TVS .

REOHBARE , BRIC2ODEMELICTRRETHS .

In this study, we investigated novel compounds efficiently isolated from marine cyanobacteria
Moorea producens PAL and their planar structures were determined, by using genome mining,
GNPS analysis (molecular networking) based on non-targeted LC-MS/MS analyses, and an Al-
assisted structure prediction technique.

First, the chemical structures of 42 biosynthetic gene clusters (BGCs) obtained by antiSMASH
analysis of the entire PAL genome were inferred for the secondary metabolites that these BGCs
would biosynthesize, excepting the BGCs that are predicted to be responsible for the biosynthesis
of known compounds (palmyramide A and curacin D). Next, to discover novel compounds
produced by PAL, the extract was subjected to non-targeted LC-MS/MS analysis, and the acquired
data were analyzed by GNPS to construct a molecular networking. As the results, we were able to
clearly distinguish clusters containing known compounds from those consisting only of unknown
compounds by dereplication (elimination of known compounds). This demonstrates to be a very
powerful analytical platform that streamlines the discovery for novel natural products. The four
compounds named "honuaiakeamides" have the same ring structure, and the analogues differed
only in the number of acetyl groups. From the 42 BGCs mentioned above, we succeeded in
identifying the BGCs responsible for the biosynthesis of these honuaiakeamides. The molecular
networking established and the predicted number of BGCs suggest the presence of several other
novel compounds in the PAL extract, and we are continuing to isolate these compounds and
determine their structures. These results have already been presented at two scientific meetings.
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Efficient discovery of novel natural products using genome mining
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3, PAL D245/ LERAVT antiSMASH T 21T THB oM 2 BOAESHEEFISAS—(BGC) D55, BEICHBALTLS
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BT, RFRVNT—I L TR EYMDAHTHEREINDISAEI—IZBTHILEMEEEL, MS/MS ARSKMLETE Al 1B
[2&D NMR ARI L LERHT (SMART) ZFI A LAE A S P E#EEZE R TE LT-. Honuaiakeamide $E&di& LT 4 EDILEMIE, BI—DIR
RIBEZELTHY, ThENTEFILEOBDOA N RLDEZATHo=. £I-miBLT= 42 D BGC A5, Zh D honuaiakeamide
HEDEARFIESBGC EHFET A EICHUILI:. BELEDFRYEI—HEFBIESNT- BGC DL, #hIZH PAL I (ZHEE
DEFRILAYMHIFEELTNBIEETELTEY, CholbAYOEE - #BIERTEESIZHEETo TS,

LUEDOHERRIL, BRIC 2 DOEMELRICTHERFTHS.

2. MERRAEEOPME R

In this study, we investigated novel compounds efficiently isolated from marine cyanobacteria Moorea producens PAL and their planar
structures were determined, by using genome mining, GNPS analysis (molecular networking) based on non—targeted LC-MS/MS
analyses, and an Al-assisted structure prediction technique.

First, the chemical structures of 42 biosynthetic gene clusters (BGCs) obtained by antiSMASH analysis of the entire PAL genome
were inferred for the secondary metabolites that these BGCs would biosynthesize, excepting the BGCs that are predicted to be
responsible for the biosynthesis of known compounds (palmyramide A and curacin D). Next, to discover novel compounds produced by
PAL, the extract was subjected to non—targeted LC—-MS/MS analysis, and the acquired data were analyzed by GNPS to construct a
molecular networking. As the results, we were able to clearly distinguish clusters containing known compounds from those consisting
only of unknown compounds by dereplication (elimination of known compounds). This demonstrates to be a very powerful analytical
platform that streamlines the discovery for novel natural products. The four compounds named “honuaiakeamides” have the same
ring structure, and the analogues differed only in the number of acetyl groups. From the 42 BGCs mentioned above, we succeeded in
identifying the BGCs responsible for the biosynthesis of these honuaiakeamides. The molecular networking established and the
predicted number of BGCs suggest the presence of several other novel compounds in the PAL extract, and we are continuing to
isolate these compounds and determine their structures. These results have already been presented at two scientific meetings.
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