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Metabolomics and molecular networking
based discovery of biomaterials derived
from polar microorganism



OH

Al

10

P~

K0
<

&l
nr

ol

At

Jlgt =X0ld= =il HHOIA T

10D
Al

NZ A

21

=
o

i

s

O

=" ItAl

gt
=

471 e

LICt.

01. 31.

2024.

K
ol

-

ar
100
ol
<l
E
ol

~

50
A

[s)

-

wr

Ok

iof
H

: 0l

ol
=

Y

-

wr

Ok

0
)

K0

wr

Ok

Kk
Ok

e,

KO

=
[

© Ol XH



HIiA 2=
A A T A B A 24 9 BEAVEA BAZY 718 SARAE FH vho] AR e
R . _ A 3 g A o
oerel Lol 7} o)EF BB 5 A 50,000,000 €
ez Im "
JOi R EL LR LR 17190
TAFEATF | U= gl dT7]1 3
ROHATATE FHOR A2 50070]u) Mﬁ 3

O d+u& g 23

- Y 524 =9 —ir% < ZHsto] LC-MS(lon trap)E ©]&3dto] £41¢

- LC-MS #4275 7|9e 2 PCA, PLS-dast 22 OHlE BAZHES AAY F8 F4
TT5 AA3%

- FEE 24S Tl A4EE UVS MS spectrum ZAHE HE O E chemical DB 47 £}
Ul E¢]% (Molecular netwoking)< ©]-&3 MS/MS fragment ¥4& 33t 7]Eol| Hid
gefet B4 & e dereplication, 5= W tAAE 3etste] DBE 753

- AARE 5% 78 FA MAES AASH, diFgids 58 FEES R gYdd &
g7IHe Tl gAAE £33

- ThoFsh #3338 EAAANE o] &5t B E AAY FRE FHE

O AFAHY &&

ojg} e AFAYE FA vAE AY EE8AT 2 HH 2 GG 7T A,

& = | A, SA PR E, FEE, MS golBHeg, BAVEYH
A3l o
(7t 571 ©17d)
4 o] | Metabolites, Polar microorganisms, Extract, MS-library, Molecular networking

_H_




[. A =

WA B4 2 BAYESD NS 7 SANAE fo) vlolead B

2ol BAe 3A 4o MR $EES ARG A Folue s Fraln, F5E W) 5
WA TS EHS BHde 34 wole AFE B 1 9

M. A7 s 5 4

2 A7 EAe @A) fste] obek 22 AT IPH .
O A A= Fef thAHA SHE

- A AE F2E SH

- A HAE F2E LC-MS £4 ¥ BAYENYS B4

- A s FE2E A, AR 2 A 2 7x

O A PAE
7F SA v E
SAQTAEREH FHE 475 st F2ES FHGT
US4 e F2 L
A AE FE2E RS AR LC-MS(on trap) £41& 335 a, UV @ MS spectrum 23S
Bl 2 chemical DB A4 AVIEHZ 4712 35t de-replication ¥ FE& W & o
AA B S ST

it}
—
s
=
(p]
S
1%
g
S
B
=
(m
fo
oY
S
X

i

0. 5S4 s FE2E Ee, Al £ FA 2 7=
FRY 225 T AAE & A MHES PSSt FEEL L U LHVIHE §
3l A E Ee] AASAoH, BE tAA tig £33 £A4L §I 72 s

-1 -



SUMMARY
(3 B 2 o %)
. Title

Metabolomics and molecular networking based discovery of biomaterials derived from polar
microorganism

ll. Purpose and Necessity of R&D

The purpose of this study is to activate the antarctic research by constructing the extracts
and library of metabolites from polar microorganism and analyzing the characteristics of
specific metabolite structures.

[II. Contents and Extent of R&D

The following studies were conducted to achieve the objectives of this study and
development.
O Securement of metabolite derived from polar microorganisms
- Acquisition of polar microorganisms extracts
- Analysis of LC-MS and Molecular networking of polar microorganisms
- Isolation of metabolites from polar microorganisms and structure elucidation of isolated
metabolites by spectroscopic method

IV. R&D Results

The results of these studies are as follows.
O Securement of metabolite derived from polar microorganisms
A. Acquisition of polar microorganisms extracts
Extracts were obtained by culturing microbial strains from KOPRI were secured.
B. Analysis of LC-MS and Molecular networking of polar microorganisms
LC-MS(lon trap) analysis was performed on the samples of the polar microorganisms
extracts. Based on the UV and MS spectrum data, chemical DB searching and
molecular networking analysis were performed to analyze de-replication and useful
metabolites.
C. Isolation of metabolites from polar microorganisms and structure elucidation of isolated
metabolites by spectroscopic method
Selected useful polarc microorganisms were large-cultivated to obtain extracts, and
metabolites were isolated through various separation techniques, and the structures of
the metabolites were elucidated through spectroscopic analysis.

V. Application Plans of R&D Results

The results of the analysis of the metabolite derived from polar microorganisms can be
used to predict the metabolites and to search for novel active substances or useful active
materials. It also contributed as a basis for the study of polar microbial resources.
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e 20219 FAATAEHE 11F(strain Code. SHI-67-1 5)¢ A #F= F71 FHIH(E
1).
¥ L2021 FAATRZEEH $£HE 1159 FA #F
Code Description Identification

SH1-67-1 2018Arc#P01-04 Aspergillus sp.
SH1-67-2 2018Arc#P27-03 Fungal sp.
SH1-67-3 2018 Arc#P03-06 Paecilomyces hepiali
SH1-67-4 2018Arc#P03-04 Penicillium sp.
SH1-67-5 2018Arc#04-SW-2/2-04 Simplicillium lamellicola
SH1-67-6 2018Arc#05-SW-1/2-05 Simplicillium lamellicola
SH1-67-7 2018Arc#P02-05 1richoderma sp.
SH1-67-8 2018Arc#01-SW-1/2-03 Uncultured Dikarya
SH1-67-9 2018Arc#04-SW-1/2-06 Uncultured Dikarya
SH1-67-10 2021-#KSJ05-01 Cladosporium bruhnei
SH1-67-11 2021-#K S J02-01 Thelebolus stercoreus
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a9y 1. A4 75 SH1-67-5 F5 & 9| molecular networking 2 ¥}
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Simplicillium lamellicola
EtOAc extract (1.8 g)

LH 20 Open column
CHCIl;-MeOH gradient

Fr1
(684.5 mg)

MPLC (silica gel)
CHCl;-MeOH gradient

Fr1.3
(68.0 mg)

HPLC prep
ACN 60-100 %

simplifusinolide A (4) (4.0 mg)

Fr2

(1065.1 mg)

MPLC (silica gel)
CHCI;-MeOH gradient

Fr3
(38.8 mg)

Fr2.4
(322.1 mg)

HPLC prep
ACN 70 % iso

fusidic acid (1) (150.4 mg)

24-epi- simplifusinolide A (5) (1.9 mg)

gyl 2. 54 #F SHI-67-5 &9

_Iv_

|

Fr2.5
(85.7 mg)

HPLC prep
ACN 50-70 %

simplifusidic acid L (3) (5.8 mg)
16-0-deacetylfusidic acid (2) (24.1 mg)
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Chemical Formula: C31H4g0¢
Fusidic acid (99)

Fr 2.5.2 = 16-0-Deacetylfusidic acid (2)
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S By AA A, A9 4 3% simplifusidic acid L(3), simplifusinolide A(4),

24-epi-simplifusinolide A(5)S #2]3H(1H 6-8).
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Chemical Formula: C31H;507

Compound 98

_on Fr 1.3.3 = 24-epi-simplifusinolid
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BPHO| o] F23 9&2 3t androgen receptor(AR) signalingol] 3t ox] &4
glelsh
24-epi-simplifusinolide A(5)°l 3 BPH-1 Al¥ AR signaling pathway <#] @45 #
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