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X S SRR E & Parengyodontium album SCSIO 40430
IRBACE =4 R

gk EuAY R EANY kwWE' #eT kkae' FXE"
(1. P EBFEBE TIPS A BTSSR E hEREBEE Y O
AR E R E P EREBE R DT AR I 510301)
(2. PEPEEBERSE LR 100049)
(3. A EBILAE AR A W I S S S IR s Vi B IR R AR IR ] 158 L (SCS-REPIC)
IR TR T 510275)

 E: (85 F) BFRRAERARBRM Y TERANFEMITAF LN TR S I8 5,
RHMEINF R FZ—. [B 8] BR Parengyodontium album SCSIO 40430 K B = 4 B
HwEER, [Fk] AAFEEEE. F4& HPLC 5 &35 7 525 P. album SCSIO 40430
KB RALI M AT 4 B 4h4L; i@iE HR-ESI-MS. 'H. PC NMR F b3 5k, T4 Lk
P, FE LA mEN; o BRI emitiTIR EENK. [£XR] 553 3 A
KIF Atk B K AL &4, 4 M # E A Deoxyphomalone (1). 2-Ethyl-3,5-dihydroxy-11-
methylchroman-9-one (2). 2-Ethyl-3-hydroxy-5-methoxy-11-methylchroman-9-one (3). [4#£] %
3 ARFoAhEl R, FHUNTLERITIEGY 2 A FABHKREEERHRE
(MRSA ATCC 43300). 7 =4 ¥ 5847 # (B. thuringiensis SCSIO BTO1)H 84744 & K 47 4| 7% t£
(MIC 16 pg/mL).

X$#17): Parengyodontium album SCSIO 40430, — Ak @BR, 4L MRSA #4
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Chromanones from Montipora foliosa-derived Parengyodontium
album SCSIO 40430
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Guangzhou, Guangdong 510301, China)
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(3. State Key Laboratory of Applied Microbiology Southern China, South China Sea Resource Exploitation and Protection
Collaborative Innovation Center (SCS-REPIC), SunYat-sen University, Guangzhou, Guangdong 510275, China)

Abstract: [Background] Marine-derived fungi are prolific resources of natural products due to their
diversity and ability to produce novel bioactive compounds. [Objective] To obtain the bioactive
secondary metabolites from the fungus Parengyodontium album SCSIO 40430, which isolated from a
Montipora foliosa sample from the South China Sea, and to evaluate for their antibacterial activity.
[Methods] The compounds were isolated and purified by silica gel column, Sephadex LH-20 column and
semi-prepartive HPLC chromatography. Their structures were identified by HR-ESI-MS, 'H, °C NMR,
and comparison with the data of literatures. [Results] Three compounds were isolated from the butanone
extract and structurely identified as deoxyphomalone (1), 2-ethyl-3,5-dihydroxy-11-methylchroman-
9-one (2) and 2-ethyl-3-hydroxy-5-methoxy-11-methylchroman-9-one (3). [Conclusion] Three
chromanone compounds were aquired, and compounds 2 displayed antibacterial activities of

Methicillin-resistant Stphylococcus and Bacillus thuringiensis SCSIO BT01 (MIC 16 pg/mL).

Keywords: Parengyodontium album SCSIO 40430, Chromanone, Anti-MRSA

KR sl AT A W 2 Y B e R 2 Y i
SKIEM . HFPEAC IR B/ VT IR P ) ) T B
Z— WERIR = 294 1/3 /N T B YRR
FUFPEREAT S WP T OB DRI L A7 R 5
(Fodh . WEMISEESR), A= ERmihsis LAk
FRTRE, WM = 1 b A B EERA R S 1 R
SR . TR R B AL A AT R . AR
de, WRFEENTE PRI LR R I — RN S5 5T
B2 BN TR, Cueto FE AELTE
Aspergillus sp. " 43 B 15 BB A WKL B )
Aspergilloxide!”, Khalil 2\ ECH Aspergillus sp. KT
W R PUET AN i Shornephine A, 1%25L & WIHE
FRRR 2 252 4 W A N T2 R ) Li 2%
MRS EL T Niphates recondita W35S 2 Hii
VR EMRED . Meng 25 M ELTA Penicillium  bilaiae
MA-267 KRB EA = o e + b2t
{52kl Penicibilaenes A Fll B, 1234k G WX )5

H1 Colletotrichum gloeosporioides 47 i35 IERN:
AR I PR Tia S A BB SR TR ) B
Pestalotiopsis sp. KRR 173 2575 B — X G IR R T
W — SRR (+)-(-)-Pestaloxazine A, (+)-Pestaloxazine A
S A K EVTL AT B IS 2ERoT
TR A VIR BA T it R b, FRATTAI- R
T o2 A58 —PR B, TS (Internal transcribed
spacer) Jll ¥ % % N Parengyodontium album .

Parengyodontium album 7£ 2016 4-H1 Tsang 55 17 KR
R, MICET Parengyodontium album X
PR = HRGE . Parengyodontium album SCSIO
40430 1£ 28 °C., 3%HFHEEIRIE P A RAT. Al
KL TiE 24 (HPLC-DAD) KA MIE M e, &
PUZTA R K LS A 5 iR G s ™ B A
BN o 20 N HR A b & 0
3 AT AR A I(-3) 1, ASCHE T 1k
FY1-3 1 Eaitl . SRR R ARG 1),
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Parengyodontium album SCSIO 40430

1 P. album SCSIO 40430 EE SR EHIEH
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Figure 1 Colony morphology of P. album SCSIO 40430 and structue of compounds 1-3
TE: A: BFR P.album SCSIO 404305 B: LA 1-3 ML 4540 R ALS W) 1 B9 5L h4E5HA.
Note: A: P. album SCSIO 40430; B: Structure of compounds 1-3 and the X-ray structure of compound 1.

1 MRS &%
1.1 FERAFIFNEE

HEF &, Omega Bio-Tek A F]; At
7| Methonal-dy, SI#F CIL ([ R FRUES ) A
CIEAE O, BN A s AR 24k
Oibral, B HARIL Bruker AV-500, i 7oyt
AR ] 5 I 55 3% ESI-MS (Maxis quadrupole-
time-of-flight mass spectrometer), £ji & 518 /R $H 2
Al RASORAH AL, ZRERRHEAE s TR
wEM ARG, BRIV TRECARA A
RERC )2 AR, B ILARER R A RAF
Sephadex LH-20, # HHSEIFHER A ; [ AH
R (YMC-Pack ODS-A, 50 um, 12 nm), YMC
A
1.2 EHSE

Parengyodontium album SCSIO 40430 435 H
T T S %) R S B . BRI O3 S T S S
BRI16], BEFMRAE T rh Rl g e VTR A 5 P it
TR L
13 EEE

Parengyodontium album SCSIO 40430 % & J7%
SR [17]. R E A &0 DNA, H3E

BHEE LKA, 831514 ITST (5-TCCGTAGGT
GAACCTGCGG-3")F1 ITS4 (5'-TCCTCCGCTTATT
GATATGC-3"), LA ITS1 F11TS4 A5 ¥k a1 PCR
JONiAAZ X ) DNA Bt g r 3810, 2Bl b
BERCHIKS S MY . A5 201 DNA 351
7E NCBI 8 ek &, M RGEEALR
1.4 FEHRHZEEES

752 5 KW FER T PDB Higekt: 548
BEAIWIK 24 g, #Eh 3%, pH 7.0-7.3, 6x10 Pa
K 30 min, BHEIE.

PRSI F ) ECR R T e v, R 5
R334 (50 mL/250 mL), 28 °C. 200 r/min YR¥% 55
F%5d, SR R LA 5% 4R (AR
A3 Ho)EER T & BEEE 5R (200 mL/1 000 mL),
28 °C. 200 r/min #5535 14 d, 15 KR, It
10L,
1.5 RBEFINERSSE

W R TER, W22 1 L NEE =R iR e
3 W, AIHRIOR, DRI, SRS
M TEZEBAS2NRE A AAMHHTEZER, T2
KW F IS 2R E B, A3F A F1 B JR15 22
(5.0 g)o FHHRE FRERAE(300-400 H)ZHT,
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PSRRI, WAFEE 100:0-0:100 i
FIRREEVRME, 13184) Fr.1-5. Fr.3 (1.08 g) HIRERHE
(100-200 FNJZHr, Flfv it/ 21 CBERVE TR,
MO B 100:0-0:100 3E A7 B BE R B, 45
Fr.3-1-Fr.3-10, Fr.3-2 (18.1 mg)f & R0aH (il
£5(Phenomenex C18 #1, 5 pum, 150 mmx4.6 mm)f5
&Y 1 (6.01 mg)FLEY 2 (8.08 mg); Fr3-5
(20.02 mg)id LH-20 EERAE(2.5 emx100 cm), DA
D5/ MHEATREE 11 AE R shARVER , 75 Fr.3-5-A-F,
Fr3-5-B (6.01 mg) I @& & W A @ 3% Hl &
(Phenomenex C18 #:, 5 um, 150 mmx4.6 mm)f51k
A1 3 (2.01 mg),
L6 SEMIFM

YR ML A 1-3 X 8 BRIg /8T [354%
EKE (Enterococcus faecalis ATCC 29212), 45 {04
BRI (Staphyloccocus aureus ATCC 29213), KizkT
Wi (Escherichia coli ATCC 25922). R (XSBZ14).
A ZEHUFTF I (Bacillus subtilis) . it AR PU R4 25 6,
#] %] BR 7 (Methicillin resistant S. aureus ATCC
43300). ha A HFTH(B. thuringiensis SCSIO BTO01)
18 2 AS B KT B (Acinetobacter baumannii ATCC
19606)] 114 A KA E P, LAJT 785 3 (Vancomycin)
PERBIPEXT IR, DL F 5L B (DM SO Ry B 1 X6f
B SR A B E A G 1-3 iR/ M
WHEMIC), B MFEMER 3 R fnm s
MRSA ATCC 43300 #1 A. baumannii ATCC 19606,
TEZ R Z 2= N O R S EE T 8 Fids
TN TR FAZ RN RS 5 AT S P i S IR A

FH DMSO 1EREHR, &9 1-3 Bl & E
7 2.56 mg/mL WEHE, T-80 °C fRAF#& M. ¥
MH ARG FERIEINA 96 fLARH, 755 1 5 AL
FA 200 pL, 55 2 SUHAA 100 uL, 2 3 51454l
A 195 pL, FERESIIA 100 uL, SRISEES 3 51
IMAMA YRR S ul, WRIRIRST, FEAES 3 51 E
100 pL WAKE T4 4 51, WRIIRS), DAKSHE, 1K
WAE T REEIEE 12 91, feJe—4H 100 pL A
L AR BRFIFEAITIE S I A DMSO FUT & R AE

SRR .

FHICH Y MH WA F5 R s TR0 0 RO R
1 000 f%, BREE 1 505MFFLIN 100 pL, HiLEPI0
LR HIN 64.0. 32,0, 16.0, 8.0, 4.0, 2.0, 1.0,
0.5. 0.25 ug/mL. DA BB AR A 3 P47, 37 °C
Fi 9% 16-20 h )&, FBEHR {0 22 TRV BE (ODioo TH)
WA TEMRAE & AT A R EE AL S L Y AE KB L,
FIWrREGAT AW I B MR AE K i A B W de N FE AL,
HI°& MIC (Minium inhibitory concentration){H .

2 ZR545H
21 HEEE

PDA [B{AR; IR 5 |- 28 °C 1595 15d, WK HAZ
20 mm—65 mm, & 7E A KR, WIHHEL
I, R R O R WA, S (A
1A). B J5 125 5% GenBank ¥ i BLAST
FEXF, 2K kR SCSIO 40430 fit 18S rRNA JE[A
5 Parengyodontium album 15 FEAHL(100%) . F4) 3 T
¥k SCSIO 40430 f4 Neighbor-Joining (N-J)HF{LA
(# 2),
22 HHIEE

AW 1 AESIARFEL, 7K), HRESI-MS (+)
SR HUWES TR TR m/z 239.128 6 [M+H] (cal
239.127 8), #EMHA TN C3HigOs0 HRIE 'H
NMR i1 6 5.98 (1H, s) 1 MEF15 5 A& PC NMR
T 6c 91.2-166.7 (1935 Frhicls5-(8 3, Kl 4),
AW 1 AR TPAEAE 1 A Z BRI SE 1 . #idE
'H % 5, 1.01 (3H,t,J=7.5), 5y 1.08 3H, t,J=7.5),
ou 3.86 (3H, syEMLEY) 1 LA ES 2 1
LA 1 SR KDL BB 5 225 SCR[13 0
te, #aEfk8% 1 4 Deoxyphomalone., fL&4) 1
Wt X-ray B ATETIE— 2 0RUE T LS54 (& 1B,
CCDC 1831134), HiFiE4 40~ : HRESIMS (+)
m/z 239.128 6 [M+H]", 'H NMR (CD;OD, 500 MHz)
5: 598 (1H, s, H-4), 3.86 (3H, s, H-13), 2.97 (2H,
t, J=7.5, H-10), 2.59 (2H, q, J=7.5, H-7), 1.71 (2H,
m, H-11), 1.08 3H, t, J=7.5, H-8), 1.01 3H, t,
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94

Parengyodontium album W1303-100M12 (KP136765)
Parengyodontium album MABCO05-30-M5 (KP200041)
98 Parengyodontium album CBS 121919 (LC092883)

Parengyodontium album 70/15 (KM036091)

Parengyodontium album 0511TES1502 (LN808962)
Parengyodontium album CBS 836.71 (LC092882)

67" Parengyodontium album SCSIO 40430 (MH084762)

| Parengyodontium album UAMH 4512 (LC092888)
Parengyodontium album UAMH 11234 (LC092890)
Parengyodonti umalbum UFMGCB 6096 (KC485425)

99

Parengyodontium album 1111ARD4D1 (LN808868)
Parengyodontium album 1111ARD19S1 (LN808870)

100 Parengyodontium album BL07-41 (JX076935)

99| Parengyodontium album IDR1100017149 (JN638800)
Parengyodontium album MCA2502BNM (DQ649066)
Parengyodontium album 1734 (AM262419)
[ Lecanicillium wallacei CBS 101237" (NR_111267)
100 L ecanicillium kalimantanense BTCC-F23" (NR_121200)

93

80 L
63

90

0.01

2 E#k SCSIO 40430 4 Neighbor-Joining it {1t
Figure 2 Neighbor-Joining tree of strain of SCSIO 40430

Cordyceps spegazzinii PCO.59 (HQ248195)

Cordyceps ochraceostromata ARS 5691 (AY245646)

’* Cordyceps scarabaeicola ARS 5689 (AY245639)

Beauveria malawiensis IMI 228343"(DQ376247)

Beauveria kipukae ARSEF 7032" (NR111600)

Beauveria brongniartii ARSEF 617" (HQ880782)

Beauveria vermiconia ARSEF2922" (HQ880822)
Cordyceps locustiphila TS881 (JQ958606)

T 3 FEFFRRIB W EE; #5580 GenBank #5t5; BAANSLI TR ZIE 0.01 FoR)T 5 RZE(E.

Note: The branches indicate the reliabilities. GenBank accession numbers are in the parenthesis. The boldfaces are tested strains. The scale

bar represents 0.01 substitutions per nucleotide position.

J=1.5, H-12), >C NMR (CD;0D, 125 MHz) J: 165.7
(C, C-1), 111.4(C, C-2), 163.6 (C, C-3), 91.2 (CH,
C-4), 162.6 (C, C-5), 105.8 (C, C-6), 16.4 (CH,,
C-7), 14.4 (CH3, C-8), 207.0 (C, C-9), 47.2 (CH,,
C-10), 19.6 (CH,, C-11), 13.8 (CH;, C-12), 55.8
(CH;, C-13),

LAY 2 KA, HRESI-MS (+) 5 HifE 4y
T BTN m/z 223.096 2 [M+H]" (cal 223.097 3),
I HAY T2 CoH 404 48 "H NMR 1516 5.79

(IH, s) 1 NMRERFESLE PC NMR iE&d e
93.7-164.3 (7 & (s 5 (1% 3, K 4), #ENLEY
2 SR P AFAE 1 D ZBURIEIR S . AR 'H %+
oy 0.96 (3H, t, J=7.5), oy 1.34 3H, t, J=7.5)#EM
B Y 2 ZEHITPAEAES 2 3L, DL B EdE S
S % CHR[13-141 % e, Etk &Y 2 N
2-Ethyl-3,5-dihydroxy-11-methylchroman-9-one ,
P R 4 0 F . HRESIMS () m/z 223.096 2
[M+H]", 'H NMR (CD;OD, 500 MHz) §: 5.79 (1H,
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s, H4), 440(1H, m, H-11), 2.58 2H, m, H-10),
242 2H, m, H-7), 1.34 (3H, d, J=6.0, H-12),
0.96 (3H, t, J=7.5, H-8). "*C NMR (CD;0D,
125 MHz) 6: 164.3 (C, C-1), 110.4 (C, C-2), 161.0 (C,
C-3), 93.7 (CH, C-4), 160.9 (C, C-5), 101.5(C,
C-6), 14.5 (CH,, C-7), 12.4 (CH;, C-8), 198.5 (C,
C-9),42.7 (CH,, C-10),73.7 (CH,, C-11), 19.5 (CH3,
C-12).

&Y 3 FIEB AR, HRESI-MS (+) s Hife oy
TEB TSy m/z 237.112 4 [M+H]" (cal 237.112 1),
ML T30 Ci3H 6040 4 "H NMR §%H1 9 6.10

< N ©°
1 oy S Yl
5N X 0
w“ < n
| | |

(IH, s) | MEFHESUK C NMR #EH o
93.3-164.2 M EFWKRIGE S (8 3, Kl 4), Gy
ZER P AELE | AN BURIEIRSE R AR TH 1
5H1.08 (3H, t, J=7.5), oy 1.49 3H, t, J=7.5), oy
3.80 BH, s){fEM L& 3 MLk H P AEES 2 1~ 3
1AL K UL EE 552 SRS T H,
ELE Y 3 4 2-Ethyl-3-hydroxy-5-methoxy-
FLUk % Fods
HRESIMS (+) m/z 237.112 4 [M+H]". 'H NMR
(CD;0D, 500 MHz) 6: 6.10 (1H, s, H-4), 4.51 (1H,
m, H-11), 3.80 (3H, s, H-13), 2.59 2H, m, H-10),

11-methylchroman-9-one .
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3 &1, 213489 "H NMR i&(Methonal-d,, 500 MHz)
Figure 3 'H NMR (Methonal-d;, 500 MHz) spectra of compounds 1, 2 and 3
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4 &1, 238 °C NMR i(Methonal-d,, 125 MHz)
Figure 4 '>C NMR (Methonal-d,, 125 MHz) spectra of compounds 1, 2 and 3

2.57 (2H, m, H-7), 1.49 (3H, t, J=6.0, H-12),
1.08 (3H, t, J=7.5, H-8)., "*C NMR (CD;OD,
125 MHz) 6: 164.2 (C, C-1), 112.0 (C, C-2), 163.8 (C,
C-3), 93.3 (CH, C-4), 161.7(C, C-5), 105.7 (C,
C-6), 16.8 (CH,, C-7), 14.1 (CH3, C-8), 193.2(C,
C-9),46.4 (CH,, C-10),74.9 (CH,, C-11),21.0 (CH;,
C-12), 55.9 (CH;, C-13),
2.3 HIEDEM

FEHR 1.6 HR I SEIR T TR E LA 1-3 BT
PEGEE D) ALEY 1T 3 X A3 7R TG R 40 ]
WM, LAY 2 X AV AR 4 o 6 R A BR TR
(Methicillin resistant S. aureus ATCC 43300), H =4
ZERIAF R (B. thuringiensis SCSIO BTO1)A &1 4=
KA, s/ MR EE MIC #5528 16 pg/mL.

3 WikE5®

1972 4, tb&W 3 BRI Phoma pigmentiuora
R P 5 5, S5t e R 4-236-5-535E-3-
PR A - 11- AR SR — SR -9~ , 2 J57E 1992 4§
WA BHE S HEIE, B 2-2.3E-3-
BRI S H AR L1 1-F 2RI — A H-0-BR . 78

*z1 KEY1-3 WATEEMEMIC, pg/mL)
Table 1 Antibacterial activity of compounds (MIC, pg/mL)

Sample and drugs MRSA (43300)  B. thuringiensis
1 >128.0 >128.0
2 16.0 16.0
3 >128.0 >128.0
Jiti %% Vancomycin® 0.5 1.0

e Tl aE O TR .

Note: *: Vancomycin is positive control.
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1994 4 AbEW) 1 1 2 B IR ETH Photna etheridgei
sp RRERT R AR, ZJRAE 2017 4R, AL
WIMRIR I B Aspergillus sp. SCSIO 41002 H1H
WA BRI AL AW 1 X Phellinus tremulae 41
Kive At s se s b, WATE LS
Y1 2 % MRSA A BAF il i vk, x A
G, BT LR BT MRSA (95536 E 1
WA S R G 2P RS RS, B
KL PE RN AEYERHE T AEAFUEI . R,
WA TR . DG . A DU
Bt LA R YT RS S T 1A ERE A
BB U Parengyodontium  album  SCSIO
40430 735 F IR HOM , A a3 RS (e
GV 2) A A= B AR L T SRR, W A
TP iR A B R G TR K
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