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I. Title

Metabolomic and structure analyses of antarctic microoganism
based on LC-MS

II. Purpose and Necessity of R&D

* Fungal-derived metabolites may be important therapeutic sources
since ancient times to treat several diseases.

* In particular, antarctic—derived fungi evolving in natural extreme
environments have surviving mechanism which comes from the
genomic aberration of evolutionary development. It may be of
valuable biotechnological potential for the production of specific
enzymes, specific metabolites and new bioactive metabolites.

e Although antarctic-derived fungi have infinite potentials for
discovery new bioactive compounds, it is challenging to overcome
the limited access and the condition of domestic research.

* Therefore, our aim is to analyze the metabolites of antarctic-derived
fungi extracts using LC-MS based metabolomics and to isolate and

determine the structure of new bioactive compounds efficiently.

III. Contents and Extent of R&D

Objective Detail objective Contents

Analysis of ¢ Analysis of

) antarctic—derive antarctic—derived

Analysis of ] ) )
. ] d fungi extracts fungi extracts using
antarctic—derived . .
_ 1-1 using LC-MS various LC-MS
fungi extracts ...
and conditions

using LC-MS
& establishment |e* Study the structure

of DB through researching




chemical DB using
Scifinder, Reaxys.

Analysis of
antarctic-derived
fungi extracts using
M S / M S
fragmentaion

molecular

Priority of

antarctic—derive

networking.
Selection  of  the
priority of

antarctic—derived
fungi extracts based

on metabolomics.

1-2 | d fungi extracts | * Selection of the
based on priority of
metabolomics antarctic-derived
fungi extracts based
on Molecular

networking
Isolation and * Isolation of the
determination of target compounds
target using diverse
compounds chromatographic

1-3 from the method.

selected * Determination of

antarctic—derive

the structure based

d fungi on molecular
extracts. networking.
IV. R&D Results
Objective Detail objective Contents
1-1 Analysis Receipt Receipt antarctic—derived
of antarctic—derive fungi SF7013, SF7024 from

antarctic—derive
d fungi

extracts using

d fungi
extracts and

establishment

Professor

Wonkwang university.

year)

Hyuncheol Oh
(First




LC-MS and
establishment
of DB

LC-MS

condition

Receipt antarctic—derived
fungi SE7071, SE7220,
SE7228,  SF7232,  SF7266,
SE7277 from Professor
Hyuncheol Oh  Wonkwang
university. (Second year)
Receipt 102 antarctic-derived
fungi (SF7290-SF7422) from
Professor Hyuncheol Oh
Wonkwang university. (Third
year)

Receipt 6 antarctic-derived
fungi extracts from Korea
Polar ~ Research  Institute.
(Third year)

Receipt 52 antarctic-derived
fungi from Silla university.
(Third year)
Antarctic-derived fungi was
cultured in petri dishes on
potato dextrose agar media
(3% NaCl) at 25 °C in dark.
The fungal materieals
harvested after 10 days and
observe spores to deremine

the Genus.

Analysis of
antarctic-derive
d fungi
extracts using
LC-MS and
establishment
of DB

The MeOH extracts are dis—
solved in MeOH and filtered
with 0.2 pm membrane filter
for analysis of LC-MS
Waters UPLC/Ion trap (IT)
MS.

Establishment of optimized
LC-MS condition for analysis

of the metabolites.




Establishment of optimized pa
rameters of molecular networ
king for de-replication.

Analysis the metabolites base
d on research of chemical DB

and molecular networking.

1-2 Priority of
antarctic-derive
d fungi
extracts based
on

metabolomics

De-replication
based on
Chemical DB

Prioritizing of antarctic—-derive
d fungi extracts based on LC
-MS analysis results through
researching chemical DB with
Scifinder, Reaxys.

Prioritizing of antarctic—derive
d fungi extracts based on LC
-MS analysis results through
MS/MS fragmentation molecu

lar networking.

1-3 Isolation
and
determination
of target
compounds
from the
selected
antarctic-derive
d fungi

extracts

Isolation and
determination
of target
compounds
from the
selected
antarctic-derive
d fungi

extracts

SE7071 and SF7266 extracts
were Investigated and the
structures of 2 and 4 known
compounds were determined
respectively. and bioactivity

of them under evaluation.

7237 extract was 1isolated
and 1 Lknown compound
identified.

V. Application Plans of R&D Results

Suggestion of the efficient approach for the discovery of new

bioactive compounds derived from antarctic-derived fungi.

Suggestion of the usefulness of antarctic—derived fungi through

increasing the economic and industrial values.

Preoccupancy

of priority and intellectual property rights of the

antarctic—derived fungi through new bioactive compounds.

Development of antarctic—derived fungi derived drugs.

_'IO_




e Facilitation of the structure-activity relationship (SAR) study of the

compounds (derivatives) through molecular networking.
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Y 1. FAH A E PDA+seasalt #1#], 10

Code (W3 3J)

=1 PN
= O

ANT-40-6 (Calycina alstrupii)

Antifungal (Candida albicans)

ANTO048 (Psoroma sp.)

Anti-inflammatory

ANT100 (Unidentified species)

Antifungal (Candida albicans)

ANTO023 (Ramalina sp.)

Antibiotic (Staphylococcus aureus)

ANT55-6 (Cladosporium sp.)

Antifungal (Candida albicans)

ANT032-01 (Thelebolus ellipsoideus)

Antifungal (Candida albicans)

¥ 1 FAATFLZEY FE F 659 IFA NAYE PAE
. _ ] F2E52
=¥ Code v gL F&5Y 5 gy
(mg)
1 7237 190227 190318 19 & 3
2 7238 190321 190402 12 & 4
3 7239 190227 190320 7 ¢ 6.2
4 7240 190222 190228 6 104
5 7241 190215 190219 4 6.8
6 7242 190215 190221 7 5.7
7 7243 190222 190304 11 & 43
8 7244 190222 190304 11 & 7.1
9 7245 190215 190221 7 ¢ 19
10 7246 190215 190221 7 1.6
11 7247 190227 190320 7 ¢ 6.7
12 7248 190227 190320 7 & 6.6
13 7249 190215 190219 4 < 0.8
14 7250 190227 190320 7 3.9
15 7251 190222 190304 11 & 76

_16_




16 7252 190222 190228 6 & 10
17 7253 190311 190320 9 ¢ 3.1
18 7254 190222 190228 6 & 6.8
19 7255 190227 190320 7 & 5.6
20 7256 190215 190219 4 2.1
21 7257 190321 190402 12 & 34
22 7258 190227 190304 7 & 1.5
23 7259 190227 190320 7 & 2.1
24 7260 190228 190402 33 ¢ 4
25 7261 190222 190307 14 ¢ 13
26 7262 190227 190410 40 ¢ 2.2
27 7263 190227 190402 34 ¢ 0.9
28 7264 190311 190320 9 ¢ 5.4
29 7265 190228 190307 8 « 19.7
30 7266 190228 190307 8 ¢ 11.3
31 7267 190311 190320 9 ¢ 11.2
32 7268 190305 190318 13 ¢ 1.5
33 7269 190305 190320 15 & 6.9
34 7270 190311 190318 7 & 43
35 7271 190222 190307 14 & 48
36 7272 190311 190320 9 ¢ 11.3
37 7273 190311 190320 9 ¢ 8.4
38 7274 190305 190320 1502 29.1
39 7275 190311 190320 9 ¢ 15.9
40 7276 190305 190402 28 ¢ 4.6
41 7277 190305 190314 9 ¢ 35
42 7278 190305 190320 15 & 8.3
43 7279 190320 190410 14 1.7
44 7280 190315 190402 21 & 3.8
45 7281 190305 190318 13 ¢ 35
46 7282 190215 190221 6 & 36
47 7283 190215 190219 4 3.1
48 7284 Ny

49 7285 190308 190320 12 & 5.9
50 7286 190215 190219 4 1.2
51 7287 190222 190228 6 & 6.8
52 7288 190222 190228 6 & 8.8

X 2. gy guz iy B2 F 5259 54 HAE FRE
A MAE FEES LC-MS 2421 4




7h B 9 FEES MeOHol =9 0.2 109 membrane filter®2 ZE %
LC-MS (Waters UPLC/Ion trap (IT) MS and quadtruple time of flight (Q-Tof)
MS system)E ©]-83}% metabolite’} 3] w253 MS7F detect 2 & U+
HA o A s FHI (19 2)

U T3 molecular networkingoll 7]%F3F de-replicationS F33d7] & 2¥ 3
7} 7+o] parameter =AUS A A

LC/MS 24

uPLC Q-Tof
* UPLC system: Waters ACQUITY UPLC™ « Capillary (V) 2800.0
» Column ACQUITY UPLC BEH C18 « Sample Cone (V) 280
% (2.1 x 100mm, 1.7um) « Extraction Cone (V) 08
« Mobile phase A: 0.05 % FA in Water « Desolvation Temp (°C) 300.0
B: Acetonitile + Source Temp (°C) 1000
* Flow rate: 300pl/min
+ Injection volume: 2yl « TOF Flight Tube (V) 5630.0
= Column temperature: 35°C « Reflectron (V) 1730.0
« Gradient condition: + Pusher 8604
« Puller 6500
BEEpEE || - =
G « End Mass 1500.0
Initial 300 80.0 200 « Start Time (min) 0.0
7.00 30 00 1000 6 g gnd T_I\'_r_ne (r(m'n% oiig
« Scan Time (sec :
£l ) BOREID b « InterScan Time (sec) 01
8.60 300 80.0 200 6
10.00 300 80.0 200 6

oy 2. ggE LC-MS 44
Parameters
Frecursor lon Mass Tolerance 2
Fragment lon Mass Tolerance 08
rﬂinimum Ccosine score 0.5
k)linimurn Matched Fragment lons 6
lNe'mlnrh; Topk 10

1% 3. Parameters for molecular networking

A 2 A oA BN $8 IA04E d4d
(prioritizing)

1. SF7071 F&+=9 AA &4, 7% 4 % DB 75 (1xd &)

7} SFI071 FE=e] dlAA BAolA et 1471 57490 peakol Bal MS

2 UV spectrums #43lo] Reaxys, SciFinder?t 28 #3 74 databaseZ ©]

43l de-replications A 3 3.
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= H A
a9 4. SF7071 %+ UPLC &4 A3}
MS analysis of SF7071 MeOH extract
RT: 0.00-10.01 ‘? [i\
. 7.94 NL
100+ [« 5% 2. 57E4
2 - Base Peak F-
o 8o ITMS + ¢ ESI Full
8 4 ms
S 604  [150.00-1500.00]
377 (e e eSO
o 40 e -
z "9 | 870 |
g5 1 \ |/ me
S 207 ,s:‘v |/
] 0.74 163 2.06 3.16 366
u NL
100, 48983
J Base Peak F
807 ITMS - c ES Full
’ ms
o [150.00-1500.00]
1 1S SFT074
401 TIC (-)
1 o 336
207 @ @ @
1 0.77 1.11 189 282+2.87
L o s
3 10
Time (min)
=== =]
I 5. SF7071 =% MS 4 23
MS analysis of SF7071 MeOH extract
RT: 0.00-10.01 (=]
NL
1005 K 2 57E4
L Base Peak F-
2 80 ITMS + ¢ ESI Full
©
o , ms
S 60 _ [150.00-1500.00]
g ] - H = H - H = ‘MSSF7071
o 404 ey e
2 1 TIC (+)
& 204
1 0.74 163 2.06 3.16 386
c —_— NL
100 |i\ 4.89E3
] 8.70 Base Peak F-
80 - ITMS - c ESI Ful
oo — || ||j\ moomam 00]
1 |T\ l_f“?‘ 7‘ 2 T T MSSFIO7t
40 3= . L TIC (-)
] . 336 3¥a | |
N B Ee |
1 077 1.11 189 282287 £25 9.40
. B
0 1 2 3 4 5 3 7 8 9 10

< Acquity UPLC BEH C18 Calumn
UPLC analysis of SF7071 MeOH extract 7 min 20-100% ACN; Csampe = 2 mg/ml

Time (min)

a9 6. SF7071 =& MS &4 Z2¥%



b SF7071 359 147019 peak? MS 41 A3} Peak (1), (4), (7), (9), (13)&

At Bags 2S 4 Aa, peak 59 ()2 A 452, peak (6)

o= XK= T x-1-

peak (10)2 460, peak (11)2 348, peak (12)=2 444, peak (14)+= 428% o =4.

J
1 /
Unable to find Molecular weight .~ ”\\ / \
B
Sy
b Pos (+)
57883 88238
v ’ ‘Ngﬁm‘. 101808 124727
-
0
e
111111
]
sy e
" Neg (-}
499 | e || esses
N it ] ‘ { H

200

O 7. Peak (1)9] UV, MS &4 23}
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SF7071#348-354 RT- 157-1.90 AV 4
F ITMS = ¢ ESI Ful ms [150.00-1500.00]
100 19596

NL 157E2

2 3

Relative Abundance

53210

SF7071#353 AT 189

AV 1 NL
F TS - ¢ ESI Full ms [150.00-1500.

100
90
80.
70

21282
ool

582

578

Relative Abundance

28209 _

20
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116398
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a9 8. Peak (2)¢] UV, MS

SFT071 4532 RT-285 AV- 1 NL: 28962
F: TS~ cESI Full ms [150.00-1500.00]
100

LE]
30008

43120

5657
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i

am25

300
miz

T
700

800 900 1000

Unable to find Molecular weight

0
Ba17 82375 87831

39
75788

‘ |

T T T 1
1100 1200 1400 1500

T
1300

20391
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1074.69

8
4

\“\\
L
%

sF7071
F. TS

100

43E2

#5300 RT-284 AV:1 NL: 3
00-1500.00]

SES| Full ms [150.00-
21898

50

Relative Abundance

1859 54781

10403 31091

600

975.20
T

1
T

1000

T
800
m:

700 00 1

T T T
0 300 400

| Il
s00 500

T T T
700 800 500
mz

1000 1

00 1200 1300 1400 1500

Neg ()

120118

1azan| 13 147458

s
128747 137581

e

1300 1400 1500

1200

100

2 9. Peak (3)¢] UV, MS &4

962

SF7071#632 AT 339 AV:1 NL 2
0.00]

F: [TMS+ ¢ ES| Full ms [150.00-150
o 25166

Relative bundancs

200 400 500
SF7071#631 RT-339 AV 1 NL: 1.39E3
F:TMS - ¢ ES| Full ms [150.00-1500 00]

it 2185

300

Relative Abundance

| f2zm08

1604
ssies | sigee  SUS
5 g

Unable to find Molecular weight

83184
933.6¢

917.68

89910

=L
%

ZERL
N /

s

R R T T I T T
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118095

sas
TR |1 T T

1000

T 1
1100 1200 1300 1400 1500

Neg (-)

1206.86 148273

65 62 1428.19

Loswan 1]

T
400

200 300 500

2]

15

= 829.31
kb
u

700 800

mz

600

10. Peak (4)¢] UV, MS +

_2']_

1000

T ‘
1100 1200 1300 1400 1500

Al

-1 =

=E

e

Taan



3 |
SF7071 #914 RT: 4.81 AV: 1 NL 4.29E3 MW452
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Chemical Name:
Despentenylokaramine A

Molecular Formula: C5;H,4N,O,
Molecular Weight: 452.513

Ref:

Hayashi et al., Okaramines H and |,

J. Nat. Prod., 1991, 62, 315-317.

[ o HAN—
= N ~/
' H
HN—/ 2/ oH
N

Hie I
3 CH, o]

Chemical Formula: C7H24N4O3
Exact Mass: 452.1848

New
Okaramine Congeners, from Aspergillus aculeatus,

Chemical Name:
aspernolide F

Molecular Formula: Co5H,50;
Molecular Weight: 452.504

Ref:

lbrahim et al., Aspernolides F and G, new
butyrolactones from the endophytic fungus
Aspergillus terreus, Phytochem. Lett., 2015, 14,

Chemical Formula: CgHpg07
Exact Mass: 452.1835

o = s}lsryg
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Chemical Name:
Austalide P

Molecular Formula: C,5H3507
Molecular Weight: 460.568
UVIVis: 221.7 nm, 270.1 nm

Ref:

[11 Zhou et al., New austalides from the
sponge-associated fungus aspergillus sp., Eur. J.
Org. Chem., 2011, 30, 6009 — 6019.

Chemical Formula: C55H3507
[2] Sobolevskaya et al., New metabolites from Exact Mass: 460.2461
the alga-derived fungi Penicillium thomii Maire
and Penicillium lividum Westling, Phytochem.
Lett., 2016, 15, 7-12.

2 18. Peak (9)3} Peak (10)¢] o& 313E

11
Chemical Name: HO. D © O\CH3
Asterric acid HO 0

Molecular Formula: C4;H450g
Molecular Weight: 348.309 0 OH
UVIVis: 212 nm, 252 nm, 316 nm |

CH; CHj

Ref:

[1] Zhang et al., Polyketide butenolide, diphenyl ~ Chemical Formula: C47H460g
ether, and benzophenone derivatives from the Exact Mass: 348.0845
fungus Aspergillus flavipes PJ03-11, Bioorg. Med.

Chem. Lett., 2016, 26, 346-350.

[2] Lin et al, Secondary metabolites of
Aspergillus sp. F1, a commensal fungal strain of
Trewia nudiflora, Nat. Prod. Res., 2009, 23, 77-85.

9 19, Peak (11)9] ¢= 3§+
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% 20. Peak (12)¢] UV, MS #

12

Chemical Name:
2"-oxoasterriquinol D methyl ether

Molecular Formula: CysH,4N>O5
Molecular Weight: 444 487
UV/Vis: 276 nm, 232 nm
Ref:

Whyte et al.,

Benzenoid Metabolites from

200

New Cyclic Peptide and Bisindolyl
the Sclerotia of

Aspergilius sclerotiorum, J. Nat. Prod., 2000, 63,

1006-1009.
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SF7071#1724 RT: 925 AV 1 NL 1.31E3

FT ind 'L 81 Pl ma 150 00450006 1
e oos [MeH]

Relative Abundance
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1%l 23, Peak (14)¢] UV, MS #4]

14
Chemical Name:
6"-hydroxy-(R)-mitorubrinic acid

Molecular Formula: C,1H:¢O01g
Molecular Weight: 428.352
UV/Vis: 225, 260, 342 nm

Ref:

Xiao et al., Asperlones A and B, dinaphthalenone
derivatives from a mangrove endophytic fungus

P

=

7}

o)
o)
OH © b OH
e}
HO CHj
OH

Chemical Formula: C34H4g0
Exact Mass: 428.0743

Aspergillus sp. 16-56C, Mar. Drugs, 2015, 13, 366-

378.

19 24. Peak (14)¢] o= 3}3t&

o odld Ex#Ey UV Y-S Aspergilluss: 155 F3& A4 A
& 7E B3O ExZEy UV JEHS wEste 3aEs S

10

A3} peak (6)

T flle™, pe

ak (5)¢ (8)2 Despentenylokar-amine A2} Aspernolide F, peak (10)2 Austali-d

e P, peak (11)< Asterric acid, peak (12)% 2''-oxoasterriquinol D methyl ether,
peak (14)& 6" ~hydroxy—(R)-mitorubrinic acid® <44

(1) to(4), (7), (9), (13)

Unable to find
Molecular weight

(10)

Austalide P

Chemical Formula: CashHas07
Exact Mass 460 2461

De-replication Results of SF7071 MeOH extract

(6)

No result

(11)

Asterricacid

Chemical Formula: Cy7Hy0s
Exact Mass: 348 0845

(5) and (8)
Despentenylokaramine A Aspernolide F
CHy
o0 HHN '\\\> w o 8 oH
N~ \N%Eéww o&g
Ly o4 & Ec
L " ey Hy

Chermical Formia: Cz7HauNss
Exact Mass: 462 1648 Chemical Formuia: CosHzsO;

Exact Mass: 452.1835

(12) (14)
2"-oxoasieniquei:|o| Bvethyicth 6"-hydroxy-(R)-mitorubrinic acid

o

o
o 0 NS oH
AN
ne
o

CHy

Roo on,
> oty
Ao
0e5Y,
it Ho"
41 >
tae N OH
Chemical Formula’ CayHygOro
Cheical Formuia: CaotsN;0s
Exact Mass: 444,165 Exact Mass: 4280743

25. SF7071 =+ W tiAkA DB
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2. SF7220 +&%&
7}. SF7220

2 UV spectrum= #413}9] Reaxys, SciFinder®} 22
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Acquity UPLC BEH C18 Column
7min_20 -100 %ACN; Cyympi=1 mg/ml

UPLC analysis of SF7220 extract
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High Resolution MS
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Singlie Mass Analysis
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High Resolution MS
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wAES 2R et al, peak (2)v AR 382, CosHoxOs=E, peak (3)2 424,
C25H2806i, peak (4)’1‘:‘ 438, peak (5)’1:— 530, C29H30N406i ﬂb’.‘@;%

Acquity UPLC BEH C18 Column

UPLC analysis of SF7228 extract 7 min_20-100 %ACN, C,,..,.=1 mg/ml
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MS analysis of SF7228 extract
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imits fup 1o 50 for ench mass|
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7 2 |

hi 0 =:y+u1+ o it

Aspercyclide €
Chemical Formula: GoHzsOs
Molecular Weight: 36245

Hrisss 0I0I3 2901070y gsy

19 41. Peak (2)«] 04]% sH3H&
-7
MW 424
2 100 425,08 [M+H]* L oo
= 9] SF7225 274868 RT
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= ]
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19 42, Peak (3)¢] UV, MS #4] Z3}
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High Resolution MS
ES (+) mode
<5 ppm

Single Mass Analysis
T OPPM / DBE min=-15 ma=500

ven Elcctron lons

Imrlrlnu i
] I

s [MaH]*
. HiC .
CHs
CHy
Arugosin A Arugasin 8 Arugosin C
e o Cheaical Farmula: CosHamOy Chemical Formula: CzsHzsDs
e T Chemical Formuls GasHzOs Motecular Weight 424 47 Molecular Weight' 424.49
| 4 Malscular Weight: 424.42 scutar Welg
TE10BY yovgess aspioedl3 1802 3682300 I | 51228 GI2A0EE gy 879 5088 065807 BAG 4075, 871 1907019 3098994 3257 1266 5969
T S R R M w0 so | 10 | 7 w8 S0 s | s tow | v v 1ea | vme | G
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o
=
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1 v

L
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=

[M+H]*

ML 6.54E3
SF7225_27#948 RT
521 AVAF MMS +c
ESI Full ms

898.38 [100.00-1500.00]

685.56 IL955.13
i 5% 106660 131415 5316

1004 43398

] [M+HCDO]

] e
50 44115
376.96

64840 10171 425166 NL-1.10E2
74812 T 140902 SF7228_27#947 RT:
521 AVTFMMS-¢
1023.38 ESI Full ms
‘ H |

|
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400

=

200

19 44. Peak (4)¢] UV, MS

High Resolution MS
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= | DEE min=-15 max=500
e
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EZET e ] »s Qi 102 N B ® |
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MW 530
8.ih0 53106 [M+H]" NL- 4 06E3
] SF7228_27#1074 RT
] == 591 AV 1F TM3+c
5 ES| Fullms
§ 50 [100.00-1500.00]
= ]
LS 2N | geagy 76643 1060.74 1200 46 1472 27
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miz

19 46. Peak (5)¢] UV, MS &4 Ay}

High Resolution MS
ES (+) mode
<5 ppm

5, mex =500

thin limits. fup 10 50 best ksotopie matches for each mass)

i
RN T
bor s

HyG. o
sz [M+H] @\(K‘N?LN{
— N N \[‘I’\@
HsC. 0% CH]

0 HyC

Deoxytryptoquivaline
Chemical Formula, CogHsyoN g
Molecular Weight: 530 58

18 47. Peak (5)4 01] ket

th g Ex=Ey UV 89S Aspergilluss 955 T3S 73 A3 peak (1)
Aeet Babgs z2x] HEsl¢al, peak (2)2  aspercyclide C®, peak (3)2

arugosin A, arugosin B, arugosin C & 3ty =2 o503, peak (D= 7]1E w3
oA EAHFY UV 8-S wE5shs s 2A] %=

4. SF7232 FE29] tiAbA £4 2 F2dy (1Ahd =
b SF7232 FEEe] oAbAl BN tehd 1] 5449 peakel sl MS
2 UV spectrume #4313 &

L SE7232 =29 1789 544 peakel tHal MS % UV spectrum= 438}
govt A BAGL BA Fehe] HRMS AL Adstd . MS
spectrume®l] A 3dFe] BAES 866 E= 11822 o AF3h
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UPLC analysis of SF7232 extract

Acquity UPLC BEH C18 Column

19 50. Peak (1)«] UV, MS 4 4

. F7266 =& A &4 DB 7= (1ahd =
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7 min_ 20-100 %ACN, C., g =2 mg/ml
=i
e k'Y
iy . ; PDA
- '__—__nr:a ’ -
aoe] [a]
o \
d_,mf\/L_«.‘ MLJ\-J_/ 254 nm
.00 X P I!:_U S0 abo PR ebo 700 abn “abo 1000
19 48, SF7232 Z%% UPLC & 2}
MS analysis of SF7232 extract
® 000-10.00 n TIC(+)
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%Y 49, SF7232 &2 MS &4 23
o ddEH= 7 A UV 3§ o= Reaxys, SciFinderQr 7z 3l
databaseE ©] &3  de-replicatione A|3qsFF oL} 7|E EE A olF W=
2 5 o O o
SIRIES 2S5 4 e
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No matched result
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7F. SF7266 FE =2 WAl Aol debd 4709 54 A< peakell thHal ol

thaf MS % UV spectrume #415t¢] Reaxys, SciFinder®} #2 &3 74

databaseZS ©] &3 de-replicationg Al3stxx HR/MS #41° =2 molecular
formulas o =3k
L} SF7266 F=w2 4709 peake] MS #4 A3} Peak (1) A&3t EAES

_%__
22 HEl Al peak (2)= A 308, peak (3)2 322, peak (4)+= 242=

S|
o

M
it

u Acquity UPLC BEH C18 Column
UPLC analysis of SF7266 extract 7., .10 sect, Coupi=Lmg/m

PDA

¥ ‘ (2] @ 254 nm
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[ .
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Unidentified MW
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s 403 1078.10
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Z2 =2 1479 54
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Feldive Abindance

1% 53. Peak (2)¢] UV, MS 4]

(2]

\—‘

MW 308
No matched result
308.88
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804
&04
4% L3502
I Sl
203 4ILI60 71649 964 49 5
E | 111762 450030
oA sl LS o il o i T ek
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E 374.94 51422
#2229 | il
= B i I T TR T
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I 60 ms
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th sld A UV 8-S Sporothrixss 912 w£3S HAAg A3 peak (1),
(2), (3), (D= 71F FdoA EAZH UV HES v 335 S 5
O

= .

6. SF7277 FE==° tAHA £A4 9 7RI 1A E)

7k SF7266 FE==° hAAl Aol A debd 4708 542 peakoll sl o] ol
gal MS % UV spectrums +2413to] Reaxys, SciFinder®} 72 =3 A
databaseZS o] &3t de-replications Al 83tz HR/MS #2492 molecular
formulag o 53

. SF7277 =59 4719 peakd] MS w4 A3}, Peak (2)9F D)= A3 &=z

T A Eagon, peak (1) ®AFF 408, peak (3)& 6517 oﬂ%f;;

O

5 Acquity UPLC BEH C18 Col
UPLC analysis of SF7277 extract sy 4

Campie =1 mg/ml
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Unidentified MW
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RE 7]E FdoA EAEy UV S wrEes 3gES 2e 4 e
g F 659 A HAE o ot AbA BEA3 3 DBE o] &3
de-replication A& A3} 24 tiARAME WA 7beAdo] 2 SF7071, SF7232
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SF7313

12 min_20-100%_ACN

000 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
001 E o
s © o
CL HE < g 8
254nm o ) IR i
oy Ptk sty
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SF7391 12 min_20-100%_ACN

PDA
ik
8 g
T
254 nm 2 o ﬂ b 88 |8 w
\ 66 |~ R
novv—j\’w*J h A L A
000 100 2007 300 400 500 600 700 800 000 1000 1100 {200 1300 1400 1500

30,00
ELSD PRl .
10.00 E 1 o
< @
ot . A

1Y
8
=
L e e e B L A g
000 1.00 200 3.00 4.00 5.00 6.00 7.00 8.00 900 1000 11.00 1200 1300 1400 1500
ELSD w0
(0.00- & R
o |
12.00 min) o ) —
o T T T A T AR ™ AR\ AR
Pg 0.00-15.00
€ o
8103 g i 404
250 ME 280 455 s 700 828 5w
® . — 934 2148
MS § 0w M bt bt acbl ‘m,/d\ M”\ }\A“‘ﬂ“ i 12 1224
& 100-
| ’ e

T

o0 085 a1 208 3% ) | || {3

R T
T2 a4

a9 64. SF7391 F+&E2 UPLC-MS/ELSD #4]
A3}

SF7410 12 min_20-100%_ACN

PDA E 30000

000 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

060]

g nAo{

254 nm

—6.215

3 379

UZB \J
000+ L ._,w Sr-( iy

000 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

6007
3 wo-f' 2 &,
B Yo R
uwv—«"lu ’ | : —

T T S A S

ESD .
000- I
. 000 b b
12.00 min) 0 P e e
§1005 bl

085 134 207 258 447

MS

*‘ 7 @

3 828
072 0 gy g 351 uo sz
codtash ey 4. “H
T T

1
T\me(mm]

1% 65, SF7410 F& &9 UPLC-MS/ELSD 4]
2 3}
8 AAH

1

9 2 e

o2 5E 5% SAMAYE(SF7307, SF7313, SF7386,

B
O

A w] B &
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1% 66. SF7307, PDA-seasalt ¥l #], 25°C, 22 wj %

1% 67. SF7313, PDA-seasalt 81 A, 25°C, 14 wj %

2 68. SF7386, PDA-seasalt #]#], 25°C, 14 wj<F

I 69. SF7391, PDA-seasalt ¥l A, 25°C, 22 wjoF
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I3 70. SF7410, PDA-seasalt ¥] =], 25°C, 22 #jj ok

9. AAHE FAuAE PAA =4
7}, 5% 9 F&E(SF7307, SF7313, SF7386, SF7391 % SF7410)S tjAto =2 UPLC-
MS/ELSDE o]&3lo] #2493 B2 ZA3E nle o F chemical DB2} molecular net

working 7]%}F de-replications =3 ).

—— ol L o 4

" <

T - e e - Owerlap of extract with compound
el e 5 il o [:l Exfract
eaieesaeeeeseece R Covpound

a9 71, SANAE FEE 530 HAAE Fd IEE 14459 molecular

networking 2 3}
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SF7307 12 min_20-100%_ACN
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MW, 9342 £
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dechlorogreensporone A
_ Chermical Formuta: CighzCr

- Exact Mass: 346,241
Ayordrim) = 232,

Ref EiElimat atal, J. Nat. Prod,

2014, 77{3), 2088 - 2098

R

Ve o
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¢ oy

Ho 1 ]
P &’\

O
Greensporone C
Chemizal Formula: CotaOs
T Exacl Mass: 3321624
38,288
tfimatetal, 1. Xat. Prod
2014, 77(9), 2088 - 2098

a3 2

~ Dechlorodiydromaldogn
e aChemical Formula: SrHigOg
Exact Mass: 348 0845
hege () = 243, 310
e} Ogawia etal, L Antibio!.
1995, 48{12), 1401 - 1436
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: No matched

] results
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o0 o o o -
| o~ OH
0 0 OH
. 0 0
Ho Ho N o No matched
o > o 2 [0}

‘sporane A c o, results
Chemical Formula: CygHy,0;  Chemical Formula: C1gHpO5  Dechlorodihydromaldoxin
Exact Mass: 346.1416 Exact Mass: 332.1624 Chemical Formula: C17H460g

Exact Mass: 348.0845

L. SF7313 F=E° LC-MS &4 23, UVe MSHelA 544 peakel
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SF7361 12 min_20-100%_ACN
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Bivactivities ¥ No Bioactivity present ¥ Cylotoxis

= Kobavasht ¥ &t al, Grg Lefl, 2008 11 {FL + YM Ma st al, Naf Prod Res, Z7, 31 (8,
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3. HE1-39-4K
3.1 mg)
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¥ Anti-inflammatory effect ¥ Antifungal activity ¥ ytotoxic activity
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2. A U AE 7253 el 2 3 BE OB
7. PDA iAol A 25 °CE 2197k ujEujek
UPLC-MS/ELSD 42 ]. 5422l peak 6715 A

ol :101'

AA. &3

7253 Ext.
20_100%ACN_7min

T
l—

B
T )

SAm A= 7253

a9 117, e &

7253 (3 X| #F, Unknown sp.)

PDA (150 x 30 x 180 plates), 25 °C, 10 days
7253 ext.
(1397.7 mg)

Diaion HP-20 C.C.
| MeOH:H;0 gradient, acetone

TLC of 7253 ext RP)

At

MGO%  M90%  M100% AT00%

Z=Z 59 UPLC-MS/ELSD #4]

HE3-108-6 HE3-108-7 HE3-108-8
(26.4mg)  (50.1mg)  (91.0 mg)

=

HE3-108-1 HE3-108-2 HE3-108-3 HE3-108-4 HE3-108-5
(40mg) (234mg) (41.2mg) (21.5mg)  (24.4 mg)

a9 118 A4 vAdE 7253 FE=
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HE3-108-9 HE3-108-10
(816.1mg) (359.2 mg)

scheme

1

% TLC



_4

3. = A wAE 277 Ed R 24 =d &
7k, PDA  wlAlellA 25 °CE 2147t O
UPLC-MS/ELSD 415 AAl. 5449l peak 5715 A4,
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\p

p ‘ I { il
/
o an'Fﬂl" = =
a0
020
2 oz
o0 78 R
5a -]
o00}— 2.4 iy
000 1bo 200
1600
1400,
12.00.
1000,
@ oo
00
400
-
o ho T 260
FT:0.00 992
gum NL24285
4 TICFHTI S «o ESIFul
5 TIC (+) me 50002000001
2 50 423 oo w7207
£ 070 101 258 323 378 718 055 908 952
: 752 L2 48E4
Top T\r‘F ITMS- e ESIFull
o e52 TIC (=) petseapzansa
50; 429 2
074 1.14 2.53 2.64 712 731 809 813
T T

[ 7 s B

4
ol

a9 119 gt F, SANABE 7277 529 UPLC-MS/ELSD 4

7277 Unknown sp.
PDA (150 x 20 x 180 plates), 25 °C, 14 days

7277 ext.
(54 9)

-ion open column
B 100 1 NeOH 100%

SY1-13-1  SY1-13-2  SY1-13-3 SY1-13-4 SY1-13-5 SY1-13-6 SY1-13-7 SY1-13-8  SY1-13-9 sY1-13-10 SY1-13-11
(342mg) (30.3mg) (43.9mg) (33.5mg) (17.6 mg) (26.5mg) (144.7 mg) (21511m9) (655.7 mg) (1534.4 mg) (697.2mg)

| HPLC prep. | open col mmn
Ve 5 503 somin_| Chcl et T 21
SY1-27-1K (3.9mg) | | | | I | |
S§Y1-27-2K (3.7
127 58 SmelSV1-24-15V1-24-2 SY1-24-3 SY1-24-4 SY1-24-5 SY1-24.6 SY1-24-7
.9mg) ,
tomg) (702mg) (48img) (@80mg) (2A0mg) (3Smg)

' SY1-27-4K(@.1mg) (16m9) (1
5‘;‘6‘3 A SY1-27-5K(14.4mg)
(77.6 mg) SY1-27-6K(6.5mg)
SY1-27-7K(3.1mg)

HPLC prep
MeOH 60% 80% 60min
S5Y1-18-1(4.3mg)
5V1-18-2 (3.6mg)
5Y1-18-3 (2.6mg)
SY1-18-4K (10.0mg)
SY1-18-5 (5.8mg)
5Y1-18-6 (3.2mg)
5Y1-18-7 (3.0mg)
5Y1-18-8(3.6mg)
5Y1-18-9 (4.4mg)
SY1-18-10(3.8mg)

Y 120, A HAAE 7277 FEE9 E¢] scheme

3. A B AE 7247 ek 2 A EF R
7]’ PDA HHX]Oﬂ/\-} 25 Oci 460312_]_’ EHEO]:HHOO]: _7;3;, _ir%% Q%‘%ﬂ 9\)\%

4, FA v AE 7237 EFG 2 g4 B4 &
7. PDA  wjAelA 25 °C®E 3197 o
UPLC-MS/ELSD #4& 2A]. 5442 peak 171E XA
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7237 Ext.
80_100%ACN_7min

PDA
U

T
1 2

Time (min)

a9 121 g 5, SAVAE 7237 =59 UPLC-MS/ELSD

[¢]

7237
PDA (150 x 30 x 180plates), 25 °C

7237 ext.
(996.5mg)
i i compound
T T T T T
SY1-32-1 SY1-32-2 SY1-32-3 SY1-32-4 SY1-32-5 SY1-32-6 SY1-32-7 SY1-32-8
(10.7 mg) (13.6 mg) 9.1 mg) (25.6 mg) (21.2 mg) (323.6 mg) (449.2 mg) (147.5 mg)

MPLC (silca ge)
Hexane : EA gradient

SVI3A1K  SY1342  SY1343 SY1344  SV1345 SV1-34.6 SY1347 SV1-348  SY1-349
(69mg)  (602mg) (1347mg) (222mg) (402mg) (122mg) @7.1mg) (1.9mg) (400 mg)

TARGET [ I | I I I ]
SIIETK 1362 SYIS6IH NI SVII65 SVIIEEK s1-367
G76mg) ©imp (emy (emd Glame (oM (e

Y 1220 ZA v AE 7237 FEE9 E¥ scheme

v obeiet 2 schemeol wWE FEE9A HPLCE  E2FE
chromatography 7] 'H & ©] &3} target =8-S w2l 3.
srg

o Eold 54 (compound 1) TLC % HPLCE ©]&3}¢]

NMR 242 2Aste] (6Z, 92) - henicosa—69-diene ©. =2 &

Wakamura et al., Biosci. Biotechnol. Biochem. 2005, 69(5), 957 - 965.)

Target compound 1
(SY1-36-1K, 37.6 mg)

1 H NMR
cndl

NN A
5

) i A ,/\J J\j L

TLC (vanillin &44)
3C NMR
€DCls
R ]
CM  HE  MeOH I
20-100% 7min ACN 101 31 100%
s L

rl ELSD

29 193, 9A) n AR 7237 2EE0] Ry 24 7z 9 AR
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A 48 ALNEEE ST 2 dorjd=
de CEUR=E: AE=8 715 A gde
o LC-MSE o] &3t Ix|u]¥=
LC-MS= ZE5=29 gARA #A, RS 50 100
o] 83t (profiling ¥ dereplication)
1(22?7% SAOE XA £ I SAUEE 30 100
- - &% o] gAtA| DB 1%
B o CHALA] & 71‘?* %% A0 E 20 100
A A (prioritizing)
LC/MSE o] &3t X0 Y&
LC/MSE FEE9] GAA] B4 2 A 50 100
o] gt DB %
Zo k= SAOBE | oA 24 719t 3-8 A0 20 100
(2018) CHARA X7 (prioritizing)
e
B APE 38 IFA0]FZo] o=k
" ue og 8 e paey | Y 10
LC/MSE o] &5t x| u|YE
LC/MS& FEEY YA 24 Z OiALA 20 100
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SApd = FR0EE | AL 24 VT g8 S0 E 20 100
(2019) SHALA X7 (prioritizing)
w4 g
=) AgE 78 FA0YE O
- v, 98 24 ¥ W paedy | 10
o W71 % @ giAbA] EAVIHY EAMESN A BAVIHES §Fste, 514 o
Ared 2 AFEAELAS e A FHd FEES AEFE S sAd B =4
o x4 FRE votsto], SAMAE Fdll A=A Eld o Z&A4Q A
THE AAsEE 71wk mAAE fFE oA Al dEHom Aokt
Aol Tag ARhdow olgHo] ghom 53 SAMAES o] &3 HAE Al
of7fke] Qo] Ae EHS A3 grst=d 7193
M 5 & AFIierE nte| =E A E
1 . -
A 1A e shgast
e Metabolomics ¥4 7|H2 =4 HAE FE52 U9 Ui &S 4A&sta A
gatAl FAFE F A7) wWZel, HELS FHe=d dofA AT &S
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- X 0|ME F=E A 24 LC-MSE 0|83 CHAMKE 24
1 E « FEE L{S| M4 DB 5 70 =k . IX|O0MLEQ| CHAM

H = -7
£4 9l pB 75

- A BA 7[8 88 3X|01¥E M

- 3X| O¥E == MM EM 2 DB 75
v Moleuclar networking 7|% CHAHH| de-replication
24}, % DB 7%
- 2883 #2/ % BY 7% 33
v Chadt 22 71E |u EF 22|
v = EMTHIE 71N EE EAYUH = 1B

HE

L MAs e A= g om Alefrfuro] glojM~™
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