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FEEATEZ N RE ARE.FE®R L XRE
(FEHFEBRFHEFLEHALE. ) BhT 530200

FE W - I & AR A i B2 SRR A ko A B B VR, A I 5T 6 B R B I e B (Gyminolo phus obscura) ] K FE 3t
B A 3 TR B AR P A T TS R AT ST . S OR FH 3 R B % 3 40 RRORT AR ) b R 3 B A U L 8 5 Blast
S3MT ITS rDNA JE R F 5 % 5 H L I 32 96 FLAR I PP Ah EL 1 0 £ 1R Z R 42 IO O A I 76 k. Se i s R &
B, M e A 4 o v 2 o s ) e B A L T A AR i i # H (Pleosporales) B.1# 7 # FTH FE 7 H (Hypocreales) HI# 4
. PIREEE (GXIMDO02021 Fl GXIMD02022) 5 & ¢ 18 W #k 19 TTS rDNA J5 S AHALEE /N T 97 Y0 o J& V8 76 BT 14
Fr, o O % 8 AR B9 18,200, P A LB A B AR T W 2= D — Fpos R A M wDE PR BR GX-
IMD02019 ,GXIMD02020, GXIMD02022 1 GXIMDO02023 4, Al 1 2 A 35 7 4 25 30 ) 2 Bz 75 % 5K 18 (Sta ph-
ylococcus epidermidis) ;4 #RE# (GXIMD02018 . GXIMD02020 , GXIMD02021 1 GXIMD02022) 4% 34 7= #7417
il R FE 420 VG K 4 % 66,75 24 BK B (Methicillin-resistant Staphylococcus aureus) ;3 ¥ & B (GXIMDO02021 . GX-
IMD02022 F1 GXIMDO02024) 836§ 7 4 41 il 47 25 i 50 jfd 78 ( Pseudomona aeruginosa) ;9 k& ¥k (GXIMD02017
1 GXIMDO02021 BRAM AR ™= # i ] Actinomyces viscosus . AW 5% 3% BH Ba Al 41 il dre B 3 B A 5 T8 v W 76 8T
PO OB e R TR Sl B A LT Y 2 AR L O R A R e e B AR L T R A T ) S A T
FERRAL T TR,

KRR PR AR B 5 BRSO g R s I T T s SR R sh

& 42K S . P745 ERPRIRAD A X EHS.1005-9164(2023)03-0485-09
DOI:10. 13656/j. cnki. gxkx. 20230710. 007

T 12 By W) 2 g P RS G DI R A S b i R, t) AR EZ W E. RN T E IG5
I 2 49 ( Ophiuroidea) 7E i K 2l %) '] (Echinoderma- = B s AR, 3L 89 JB 221 R, YRR .
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e RN Y& A 2 SRR R N AR
JU7 IR A2 P22 R S T X S B
ORI e I i /1< I 11 | = N 7 = W A
PR R A Bl ) BRI B R (Gymnolo phus
obscura) B AL LA W 9038 R ULHRGE

AR N TCE HES Y oy 13 8 1 24
B B R A R B e A Y L RS B S
KRR F AR B T T2 % ] (Ascomycota) 24 F}
29 J& , IFRERE 7 A B 2 AR Wy B RN G 2R AL B
XA ) A 20 I EE BT B I AR R G 0
FEZ P AP IEETY L R A S B A R O 4 A
Z R PACE - W 45t A k2= 2 B O B Bt
FRRIPE g 45 8 M L g ) SR L B AR B
WIE /N B (Leptosphaerulina) JEEWS 18 (Alter-
naria) W E @ (Aspergillus) , IR A r= ¥
AL BRI AR 0 L g R B A TR A Tk G AR i
7 ELAG B R R A0 O L (R P A A O
s 2 A ) M B A TR K T P B O T ) AT 5 R L AR
B, Rk — 2 I B e R 2 s ) S R AR R ) 2 AR
SR HE R SR PEARE T W BE T S LU E W BE IR A 5T
AT VDR 8 2R 46 B M R e 2 g HG ] 3% SR R 2R
ELT IR B9 LB A= 2 B AR W A 0 T L DA
Fom AT BEOAR R e R 3 B A B2 W A Sy
AR W W T ) P AR G b Bl [ I Sy 98 2R
Yy i 25 T e M) 4R 4 — 5 RO BF 2 AR 4l

1 MHERFIE

1.1 ###
1.1.1 #Xahw

Feti #f filig B2 T 2020 4F 7 H R AVEUHES . R
FEJR R ADREEAE, T UK & h AR A7, 24 h Wik B %
TRAFAE 4 CUkA . SHChESE . TEHESY 5
VU5 B S R AN ) B A A 0 i
e A AR g 2
1.1.2 #%F%

A W 4 5 P P 8 9 B AL 5 48 I B 5= 55 L MIB 85
I G 3Ol 15.0 g, 4k 15. 0 g, Bitflg 20.0 g,
AHEEZMATHE R 100 mg. 258K 1 L) M
Prer B B 3 95 5. 10 B S R BT O B AR N
Luria-Bertani (LB) [& & K5 77 3 15 7% A % (NB) [#
PR B N 0 3 U Ay VA 8 R R ROK B R R
(KK 100 g.#EEh 2 g, 227K 110 mL) I T 3L ff 4=
FLIR K T

1.1.3 #TH
Wi & B B M B ( Pseudomona aeruginosa

ATCC10145) , Tt H 4 79 Ak 4 & @ & 45 5k &
(Methicillin- Staphylococcus
ATCC43300, MRSA) | 3 7 % BR 7 (Staphylococ-
cus epidermidis ATCC12228) ., Actinomyces visco-
sus ATCC15987. iti & 73 B 1A W (Klebsiella pneu-
moniae ATCC13883) . fifl S A sh AT B (Acinetobacter
baumannii ATCC19606) H )~ V4 H1 I 24 K 2% g 7 24
YT 5% BE A T
1.1.4 ZZEXANFMNE

A LR TR H A (DMSO) i 57 45 3
RN AL TR O R BB B A BR A F AR R 5
ITS1/ITS4 AT Ay T/ (L) RO A RA RS
A DNA $2BGR ] & (DP305) . KAR AL BHE (b 50
AR F A2 77 s PCR I & (2 X EasyTaq PCR Super
Mix) , b5t 4 34 A W 3R B 5 BR 28 ) 42 7= 3 PCR
X (S1000 %) , 2% [ Bio-Rad 2% ) 4= 7 5 L Ik AL (DY~
CP-31E #) . At 58 — A W B A BR A v AR 77 5 B e
A% B (INFINITY 3026 %), VILBER LOUR-
MAT 723 m) A 725 B 3546 (SHP-150 A1), b K %2 52
WA A MR W) AR 7 e B 78 R AL (N-1300D- WB
) H AR AR 5 AL 2 Bk 2 A kA

resistant aureus

1.2 FHik
1.2.1 EWMAAFWG L E

FHTE B 7K 5 e e Al o o v 2 3R TET 3 3k, A B
mL TG ER K W, I S ) AR Sy A o
AETEOE A M. FEMEBRMBESE 10 2,10 °
107" f5 )5, 50 v A B AH R 1 3 Fh 4 85 85 5% 367
LT 25 CHIFRMIE IR H AR b RIFIn s H WL E V%
ARG B A S B2 8 5 — 8 B A R AT = X R
olifl . 105k VR B R T 1T A FRRE
1.2.2 BMHR%ERZ

YU S T A AR B L % PR DNA $2 B0 &
PR U ] P B B R A A . R ] ERGE H 51 ) 1TSS
(5'-TCCGTAGGTGAACCTGCGG-3") #l ITS4 (5'-
TCCTCCGCTTATTGATATGC-3") # 47 PCR ¥~
W YRR S 2 SRR R EE S UK SRS L B AR A T AR
Yy AR CLolg) ey A7 BR2S wl A7 005 40 B . 0 5 245
R E GenBank £l 15 . Vi FH Blast #4757y 51 A
PE X AR A5 AH L & i FR R {5 B . MEGE-X
A UPGMA 0 R 48 & & M, B A5 18 A %
N Bootstrap 1 000 ¥,
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1.2.3 WA AL AR Hesh &

A0 B AR B 1 B B D B KOK B R 3k, 25 °C
B AR 30 d. T 2R S ERAE iR L8 R BEEUR
PR 3 R A IR OB IR R 4R L L T L A )
Bt A= ECTR G ) .
1.2.4  ZHW A A A ARM T 46 B & X

FIH DMSO i i AC U 7 ¥ #F o W B2 R 50
mg * mL 'L . H5 7R BT BT AR 4 B (0 R A Bk
VAT ) 2o 10 o L AT L 2 o 5 BR AT i AR A T B AR
F LB 832 3, Actinomyces viscosus | B S A sh AT
RgR T NB B3R, SR 96 LA & & B = 9y 5t
F6 7R TR A I BE M. 96 FLAR A EE 1 3 m A 190 pL
KA IEFH 5 2 - 11 1A 100 pL K 3 W ik
RigR3 BRG AR 1 B m A 10 pL FE SR TR
G5 100 pL BN S 2 51, R RIS O R VE
BEFEIF . B 1-9 M EFLINA 100 pL HHK .1
B ¥ 5) AR N B R B 2 B 43 00 R 1. 250 00,
0. 625 00, 0.312 50, 0. 156 25, 0. 078 13, 0. 039 06,

GXIMD02024

GXIMDO02025
BT Btk B e R L B B A MB 85 3R 5 B 5 R &
Fig.1 Colony morphology cultured on MB medium of symbiotic and epiphytic fungi from Gymnolophus obscura

0.019 53.0. 009 77.0. 004 88 mg + mL "', %5 10 %
JA 100 L K T AR 55 7 5 AR T WA A B X
BELES 11 A 100 pL BV AR AS i) e it A Ry 28
FIXTIR . PR 259 2% 5 B R AR N VD R Ak
¥4 50. 000, 25. 000, 12. 500, 6. 250, 3. 125, 1. 563,
0.781.0.391.0.195 pg » mL ™', & 37 “CIHIRKEFH
FAREFE 24 h, WASII B A . An AL PR 52 R
A, 18 BH R L R B 1 R i TG BT TR 9 5 o L DN AR
T8 W0 B ZINFL PN 20 R AR R B I A o % 9 3 AL B /S
FE il Ve JBE SRy A T 7 0 410 1 B0 T 0 e A ) ok RE
(MIC),

2 HRE5SMH

2.1 HMAEHEEWNSE

MBS R A b F2 3L 708 25 B n] s IR AL I AR
W o AR 7O SRR X 25 BRELT AT B 20 11
Fift, LR V& B SRR AN AT 1 7S o D I 20 Bl B

GXIMD02023

GXIMD02026
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FRIE AT 43 B BR GXIMD02016 . GXIMD02017 .
GXIMD02018 ., GXIMD02019, GXIMD02023, MB %
FRI AT 43 B B GXIMD02018 ., GXIMD02020 .
GXIMD02021 , GXIMD02022 , GXIMD02023 , ££ [ }%
FRIE AT 43 B FR GXIMD02017 . GXIMD02023 .
GXIMDO02024 , GXIMD02025, GXIMD02026, ¥ &
PRatifb 27 b A S 22 S s .
2.2 BHHEE

i3t Blast F % ITS rDNA K 5 351 59 45 5 4n
#1 i, GXIMD02021 1 GXIMD02022 ¥R 52

0 7 258 AL R 0 5 53 28 b 57 T R B AH B BE 2R
B 9700, FIRTER B L o5 O M E W AR ECR Y 18,2005
GXIMD02016 , GXIMD02020 5 © #f 4 4 2 Hh {7 7
PR 7 51 [] 8 4 B e A BLBE /N T 97 00 AH 5 R iE
Ay 2 B I B H (Pleosporales) B A% 7 51 6] IR
PEf AR EE KT 98 %0 5 HA T bk 5 2 48 B bk 1
FHRUES R T 99% . 48 3 PR AL T 461 J& (Acremoni-
um) R .2 ¥k Trematosphaeria J& B K1 ¥R 52
B (Paraconiothyrium) ¥ .1 ¥k A 3k 52 J8 (Nec-
tria) BHK .

F 1 B R de B B £ & ITS /5 51 7E GenBank 2 #EFE ML Xt 45 R

Table 1

Alignment results of ITS sequences of symbiotic and epiphytic fungi of G. obscura in GenBank database

kG S

Strain code

iR PREES

Similar strain

AL B 5 o 5

Similar strain

AL / %
Similarity/ %

registration number

GXIMD02016 Pleosporales sp.

Tremateia chiangraiensis
GXIMD02017 Acremonium alternatum
GXIMD02018 Trematosphaeria grisea
GXIMD02019 Paraconiothyrium cyclothyrioides
GXIMD02020 Pleosporales sp.

Bimuria novae-zelandiae
GXIMD02021 Leprosphaerulina sp.

Letendraea helminthicola
GXIMD02022 Leptosphaerulina sp.

Pseudopithomyces angolensis
GXIMD02023 Trematosphaeria grisea
GXIMD02024 Acremonium sclerotigenum
GXIMD02025 Nectria dematiosa
GXIMD02026 Acremonium alternatum

MH141290. 1 98. 82
NR168867. 1 93.76
MK952527. 1 99. 81
KX757030. 1 99. 80
MF135511. 1 100. 00
MK732149. 1 100. 00
OM337538. 1 92.61
KY827352. 1 94.98
MH483996. 1 91.77
KY827352. 1 96. 69
NR161121.1 93.19
KT220662. 1 99. 60
MT226598. 1 99. 80
MH748176. 1 99. 03
MT529342. 1 99. 80

i MEGE-X #fF # # Clustal W e gt 17
DNA HE/7 . JH UPGMA LM R L F W (K 2),
MIE 2 AT LUE 11 %k B 5 5 91 [ 5 5 s T ik
T 2 A KREZE, o e T4% L5 1 H (Pleospora-
les) Al (4 8¢ B H (Hypocreales), GXIMD02016 5
Pleosporales sp. (MH141290. 1) | Tremateia chian-
graiensis (NR168867. DJE W, T —4> 100 % 3 £ F
RA BHERME KWLM BABAREEE LR
Pleosporales sp. (MH141290. 1) W T &K ¥ R 25,
Ui GXIMD02016 5 4% 1l i 7 H (Pleosporales) [
1B 72 Bl (Didymosphaeriaceae) [ B [ 2 % & R %
DI AH A B H R B 8 F R, GXIMD02021 5 A%
E O K M i H B Leptosphaerulina  sp.
(KY827352. 1), Pleosporales sp. (MK732149. 1) 4

T 77T/ 3 FF R R I, GXIMD02020, GX-
IMD02022 43 5 5 Pleosporales sp. (MK732149. 1)
N Leptosphaerulina sp. (KY827352. 1) J& il K ¥ B
2, B R GXIMDO02020, GXIMDO02021, GX-
IMD02022 1TS rDNA 2751 735 5 Bimuria no-
vae-zelandiae (OM337538. 1) | Letendraea helmin-
thicola (MH483996. 1) | Pseudopithomyces angolen-
sis (NRI61121. 1) FHARLEE 558 v o (H S B A7 ]2 ol oA i 2
2. H . GXIMD02020, GXIMD02021. GX-
IMD02022 # A REMFHT B HAR A HE2 N R R L E
B CIEL 2) T, B AT 5 B A 1R ¢ B (Didymosphaeri-
aceae) M H R X R %Y, HABEH S ITS rDNA
B D 51 v AR B0 T AR PR B T R SR 2 HL SR
#h 54% —100% .
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100 FGXIMD02016 n

49

;

67

;

99

100

o| Acremonium sclerotigenum (MT226598.1)
GXIMD02026
Acremonium alternatum (MT529342.1)

0.150 0.100 0.050 0.000

Pleosporales sp.(MH141290.1)
Tremateia chiangraiensis (NR168867.1)
Bimuria novae-zelandiae (OM337538.1)
Pseudopithomyces angolensis (NR161121.1)
100 GXIMD02022
100 Leptosphaerulina sp.(KY827352.1)
1001 GXIMD02020
Pleosporales sp.(MK732149.1)
GXIMD02021
Letendraea helminthicola(MH483996.1)
100]GXIMDO02023
’_{Paraconiothyrium cyclothyrioides (KT220662.1)
1005 GXIMDO02018
Trematosphaeria grisea (KX757030.1)
GXIMD02019
Paraconiothyrium cyclothyrioides (MF135511.1) ~
100 GXIMDO02025 -
L Nectria dematiosa (MH748176.1)
100 96~ GXIMD02017
Acremonium sclerotigenum (MK952527.1)
85| GXIMD02024

~ Pleosporales

= Hypocreales

K2 iz UPGMA 3T ITS rDNA FAIME 1 R % kT M
Fig.2 Phylogenetic tree constructed by UPGMA method based on the ITS rDNA sequence

2.3 HEMAEEEMNMEENE

B b R e 2 e A A T AR B A P
# 2 FF x, GXIMD02016, GXIMD02017, GX-
IMD02018, GXIMD02021., GXIMD02024, GX-
IMD02025 ,GXIMD02026 B A 7= 918 — % bt
P H AR G M, H MIC {55 0.312 5 - 1. 250 0
mg + mL ', GXIMD02018, GXIMD02020, GX-
IMD02021,GXIMD02022 X i 7 % 4 il MRSA
MIC {5 % 0.625 0 — 1.250 0 mg » mL ', GX-
IMD02022 F1 GXIMD02024 B #5183 7= 9 & 2% 4 6l

F2 BRGERREXMEEFRBE~HH MIC &
Table 2

MIC value of the metabolites of symbiotic and epiphytic fungi from G. obscura

2R PR B, MIC /A4 0. 039 0 mg « mL ™' ; GX-
IMDO02021 T A 7™ 4 10 44 B 2 M 50 7 9 MIIC
{7 1.250 0 mg » mL ', BR GXIMDO02017 fil GX-
IMDO02021 4, HoAth g7 bR AR 7= 9 32 B AT — 7 1440 3
Actinomyces wviscosus % P, H d GXIMD02019 #i
GXIMDO02025 Btk A 7™ 90 BA 35 i i) Acei-
nomyces wviscosus W 3% %, MIC {H & 0.156 mg -+
mL ', A IR S A s A AR S R A R
{860 & AN S AT S

Unit:mg » mL ™'

MIC value

&tk Strain Staphylococcus

Pseudomona

Actinomyces Klebsiella Acinetobacter

epidermidis MRSA aeruginosa viscosus pneumoniae baumannii
GXIMDO02016 0. 625 00 - - 1. 250 00 - -
GXIMDO02017 0.312 50 - - - - -
GXIMDO02018 1. 250 00 1. 250 00 - 0.625 00 - -
GXIMDO02019 - - - 0.156 25 - -
GXIMDO02020 - 1. 250 00 - 0.625 00 - -
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gk
Continued table
MIC value
BB Strain Staphylococeus MRSA Pseudomona  Actinomyces Klebsiella Acinetobacter
epidermidis . aeruginosa viscosus pneumoniae baumannii
GXIMDO02021 0.625 00 1. 250 00 1. 250 00 - - -
GXIMDO02022 - 0.625 00 0. 039 06 0.312 50 - -
GXIMDO02023 - - - 0.625 00 - -
GXIMDO02024 0. 625 00 - 0.039 06 1. 250 00 - -
GXIMDO02025 0.312 50 - - 0.156 25 - -
GXIMDO02026 1. 250 00 - - 1. 250 00 - -
Ampicillin sodium 3.125 3.125 - 6. 250 1. 563 1. 563

Ciprofloxacin 6. 250 0.781 3.125 3.125 0. 781 3.125

RIS

A B 5T I e 2 2 2l W 3 B AR L TR 5 L M BEAR
PRl e R 43 2 25 AR SR E AR B L R OB SR IEIH R
911 B, GXIMDO02016, GXIMDO02019 1% M o i hir
L3RR Ky R 4y B 18 ] GXIMD02020, GX-
IMD02021,GXIMD02022 X )\ MB 1% 37 % v 43 15 15
| ; GXIMD02024 , GXIMD02025 , GXIMD02026 17 M
FEIC IG5 JE h 43 B 45 30, Ud WA () 19 85 77 56 06 v B
WA RS HA BT Fa B 2, 5 X R T
S R ST A M

AW B AR R 9 MRE T 5 O i A HE 0
AP 510 A 0L BE K F 98 %0, HLIE il oA g I 26, LAk,
GXIMD02021 I GXIMDO02022 % #k 7 Blast 43 #7 i}
5 28 43 2 M AL B R AR LB BN T 9700 IR
WA v B2 ARLRE 94. 9% — 98. 0% 5P 1
L 96. 4% B I\ A & X 4 37 Fh i 7 BR™ L GX-
IMD02021 F1 GXIMD02022 5 H: by 1 #% A8 oL /N T
97 %6 , PRI i JC vk 4 2 LA, Ry 0 AE BT AR L A S SRR Y
PR AR R T A AR AR LA B i Al R TR 4 A R 1 R
gk B E— Ll E HHZE . GXIMDO02016 Hil GX-
IMD02020 B bk 5 oK 0 7 43 2 b A 1 4% 6 Jfs 1 H
PRILDR EHIA LS KT 98 % HAE R G & & W 5 1
B A vt B2 B 55 & 0 2 43 288 b 57 T ok 1) e v R 4BL
BE/NT 94 % Ho AN @ H TR 2 — LA

TR AR 2 R R ) R AR 7 W) O e T R 2 T R 1Y
TR, FEOR B E W A AN . AR, B
G RY T0 0 REW KRR S MG
YRR B B 25k 2 AL G W b, ISR IR VR R E EL

RS B L B AT R Tk BRGE H HT B AE A
AW B R AT PR A BT GXIMD02021 il GX-
IMD02022 , 4> Jii 7T 6 H Al 2 1 3 I J F 5 LA 3 4%
SRR B W R AR . AR WE ST A B AR B T AT
f)gE (Acremonium) | Trematosphaeria J& . )& 57 %
J& (Paraconiothyrium) .3 72 )@ (Nectria ) W) B R
X 2 T A A Y B AT PO BUMOR S
AL TR VUUE S A I R R L DU A
e % SR ) S R A s T R BT
Z 2 TS . B AT ST 43 B A 2 A T Ak AT LR
R A Wi VR B B A M B R

F M HF IR TE  MRSA L 41 25 15 5 T 2 i R 2
9o TR 5 AR BIF 5T 435 2R 3R B I AR o e R AL R A T AR
7 W e Bz A A BR T MIRSA LB £ 115 B0 i 1 AT —
FE IR AR T . DR B AR R s 2 e R A LT R
BT BRI 1 W 5T 0 B R BRI B TR I A R T —
HEWE5E . Actinomyces viscosus & # K1Y F Z L 5L,
5 LA S J s 1) 2 A O R AR R s A R A
LA AR 7 R A — s AR R BRI R R
1S 47 B P it 1) P A B

4 R

B A R ] s 2 e B A TR R T A T H A
P RE B H B, A5 R T8 . Trematosphaeria
J& HAE SR A AR TR 8 R AR 5 s T bR . T TR
B R BRSO B ARG 18,200, el . B
R e R SR B A= LT A P A — E BT T T
PE. AWUFFEHE 2w TR S A R 2
FEPE 5835 TR B 3 W 171 2R B A= L R O R Ll Bl
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Isolation and Identification of Symbiotic or Epiphytic Fungi
from Gymnolophus obscura and Study on the Antibacterial Ac-
tivity of Their Metabolites

LUO Zhihong,ZHONG Wenwen, LIU Xinming, GAO Chenghai, XIA Chenxi,

CHEN Xiangiang ™~ .LIU Yonghong ™~
(Institute of Marine Drugs,Guangxi University of Chinese Medicine, Nanning,Guangxi,530200,China)

Abstract: In order to better develop and utilize the symbiotic microbial resources of Gymnolophus obscura ,the
antimicrobial activities of culturable symbiotic and epiphytic fungi and their metabolites from G. obscura were
studied in this study. Three media were used to isolate the symbiotic or epiphytic fungi from G. obscura. Fun-
gi isolated from G. obscura were identified based on the analysis ITS rDNA gene sequences in the Blast data-
base. The antibacterial activity of their metabolites was evaluated by 96-well plate method. The results
showed that 7 strains of Pleosporales and 4 strains of Hypocreales were isolated from the symbiotic or epi-
phytic fungi. The ITS rDNA sequences of two fungi (GXIMD02021 and GXIMD02022) were less than 97 %
similar to the reported strains, which were potential new strains, accounting for 18. 2% of the identified
strains. All the metabolites of symbiotic or epiphytic fungi had inhibitory activity against at least one indica-
tor bacteria. Except for GXIMD02019, GXIMD02020, GXIMD02022 and GXIMD02023, the metabolites of
other strains inhibited Staphylococcus epidermidis. The metabolites of 4 strains (GXIMDO02018, GX-
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IMD02020, GXIMD02021 and GXIMDO02022) inhibited Methicillin resistant Staphylococcus aureus. The me-
tabolites of 3 strains (GXIMD02021, GXIMD02022 and GXIMD02024) inhibited Pseudomona aeruginosa.
The metabolites of 9 strains (except GXIMD02017 and GXIMD02021) inhibited Actinomyces viscosus. This
study showed that the proportion of potential new taxa is relatively high in symbiotic or epiphytic fungi of G.
obscura ,which further enriched the diversity of symbiotic or epiphytic fungi of echinoderm,and provided
strains for the study of secondary metabolites and biological activities of symbiotic or epiphytic fungi of G.
obscura.

Key words: symphytic or epiphytic fungi;Gymnolophus obscura ;antibacterial activity; microorganism ; echino-
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