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Fig.1 Schematic diagram of sampling location

AR D, C1002 PCR 78 X (32 [ Bio-Rad 2%
A, DY Y-6D #% 2 HL kAL (b 5o — AR R AT BR 2
A]) . ZWYR-2102 573X f8 il 35 % Ik 5 45 (0 5w 43
KA 2% 4 & A BR 2~ 5] ) . Lysis Buffer for Microor-
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1.1.3 #HAA

FLR 7 B SR B AR (PDA) B 2 5L 5
PPN 6.0 g, #I B 20. 0 g, BUIEHY 20. 0 g. 1
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K1 L, 121 °CE K H 20 min, £ R E R 2= 60 C
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Th A B A5 6 TR V% (PDB) 835 35 5 . T 4% 2 $L UK
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1.2.1 HHAAEAAANS BEHR

T AR WA TR R £ IO A IR O AR
AT EEZHZL, BT 2T 1 em X 1 em R/NE#E R HI
BN T K e 65 R AT b 58 20 BIF I 5 R FH TS A
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5|9 1TS1(5'-TCCGTAGGTGAACCTGCGG-3") Al
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PCR 14" . PCR JZ B4 4 :94 °C HUZEHE 4 min;
94 “CAsE 45 5,55 “CiR K 45 5,72 ‘CHEfi 1 min, 3k
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Fig.2 Phylogenetic tree based on ITS sequences
1 BFEHEKRNYIEE
Table 1 Species identification of marine fungal stains
B o e L ITS’J?;?Q ARALEE / % GeneBank ﬁ%% L K R
p P e ITS sequence GeneBank accession Source
Strain code Identification results similarity/ % numbers of fungi
GXIMD01002 Aspergillus hiratsukae 100. 00 0OP303266 Coral 1
GXIMDO01003 Penicillium oxalicum 100. 00 0OP303267 Coral 1
GXIMD01004 P.oxalicum 100. 00 0OP303268 Coral 1
GXIMD01005 P. citrinum 99. 61 0OP303269 Coral 1
GXIMD01006 P.oxalicum 100. 00 0OP303270 Coral 1
GXIMD01007 Penicillium sp. 99. 46 0OP303271 Coral 2
GXIMD01009 Trichosporon asahii 100. 00 0OP303272 Coral 2
GXIMDO01010 T. asahii 100. 00 0P303273 Coral 2
GXIMDO01011 Talaromyces sp. 99.78 0OP303274 Sponge 1
GXIMDO01012 Aspergillus niger 100. 00 0OP303275 Sponge 1
GXIMDO01013 Cladosporium cladosporioides 99.78 0OP303276 Sponge 1
GXIMDO01014 Aspergillus japonicus 100. 00 0OP303277 Sponge 1
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gk
Continued table
) - = o S
similarity/ % numbers of fungi

GXIMDO01015 A. hiratsukae 100. 00 0OP303278 Sponge 2
GXIMDO01016 Trichoderma asperellum 100. 00 0OP303279 Sponge 2
GXIMDO01017 Penicillium brefeldianum 100. 00 0OP303280 Sponge 2
GXIMDO01018 Myrothecium gramineum 96. 06 0OP303281 Sponge 2
GXIMDO01019 Aspergillus assiutensis 100. 00 0OP303282 Sponge 2
GXIMDO01020 A. fumigatus 100. 00 0P303283 Sponge 2
GXIMDO01021 Penicillium oxalicum 100. 00 0OP303284 Sponge 2
GXIMDO01022 Nigrospora oryzae 100. 00 0P303285 Sponge 2
GXIMDO01024 Talaromyces sp. 99.79 0OP303286 Sponge 3
GXIMDO01025 Paraphaeosphaeria sp. 100. 00 0OP303287 Sponge 3
GXIMDO01026 Trichoderma sp. 100. 00 0OP303288 Sponge 3
GXIMDO01027 Penicillium sp. 100. 00 0P303289 Sponge 3
GXIMD01028 Aspergillus tabacinus 100. 00 0OP303290 Sponge 3
GXIMDO01029 Talaromyces verruculosus 100. 00 0OP303291 Sponge 3
GXIMDO01030 Phaeosphaeria spartinae 100. 00 0P303292 Sponge 3
GXIMDO01031 Sarocladium zeae 100. 00 0OP303293 Sponge 4
GXIMDO01033 Penicillium oxalicum 100. 00 0OP303294 Sponge 4
GXIMD01034 Fusarium solani 100. 00 0OP303295 Sponge 4
GXIMDO01035 Nigrospora oryzae 100. 00 0OP303296 Sponge 4
GXIMDO01036 Trichoderma harzianum 100. 00 0OP303297 Sponge 5
GXIMD01037 Trichoderma sp. 100. 00 0P303298 Sponge 5
GXIMDO01038 Trichoderma sp. 100. 00 0OP303299 Sponge 5
GXIMDO01039 Penicillium sp. 100. 00 0OP303300 Sponge 6
GXIMDO01040 Aspergillus tabacinus 100. 00 0OP303301 Sponge 6
GXIMDO01041 A. austroa fricanus 100. 00 0OP303302 Sponge 6
GXIMDO01042 Penicillium oxalicum 100. 00 0OP303303 Sponge 7
GXIMDO01044 Aspergillus versicolor 100. 00 0OP303304 Conch
GXIMDO01045 Penicillium oxalicum 98. 67 0OP303305 Sediment 1
GXIMDO01046 Xylariales sp. 99. 30 0OP303306 Sediment 1
GXIMDO01047 Aspergillus clavatonanicus 100. 00 0OP303307 Sediment 1
GXIMDO01048 Curvularia sp. 100. 00 0OP303308 Sediment 1
GXIMDO01049 Peniophora sp. 100. 00 0OP303309 Sediment 1
GXIMDO01050 Pleosporales sp. 100. 00 0OP303310 Sediment 2

2.2 WpOEFEMEF®E purpureogenus GXIMDO01024 | Trichoderma sp. GX-

45 PR E B ROK L 85 B 4R £ TR FLBE P %k A 45
B e 40 e SW480, HT29 Jz A IE & AT 40 Jio i1 40 ity
FIEMWILEE 2, G5 RFWHEE Penicillium oxalicum
GXIMDO01021 %f SW480 Il HT29 ¥ fl A &% B % &
20 i 34 I O A0 R R S M L B0 RR KT 79 %0, LR
TEH A ML (LO-2) (9 35 P B AR G il 22 <<50%0) 5 As-
GXIMDO01014, Talaromyces

pergillus japonicus

IMDO01026, Fusarium solani GXIMD01034., Tri-
choderma sp. GXIMDO01038 X} SW480 H A % it 1)
a0 M B 3§ PEs B Bk Penicillium oxalicum GX-
IMDO01004 \Aspergillus niger GXIMDO01012, Para-
phaeosphaeria sp. GXIMDO01025, Sarocladium sp.
GXIMDOT031 X fi#: 41 1 1 1 ¢ 240 i 14 35 %
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Table 2 Screening results of cytotoxic activity of fermentation products of marine fungus rice

MR/ % kA %
kRS Inhibition ratio/ % T R 2= Inhibition ratio/ %
Strains code Strains code

SW480 HT29 LO-2 SW480 HT29 LO-2
GXIMD01003 71.38 <50. 00 <50. 00 GXIMD01025 83.41 74.57 75.94
GXIMD01004 86.97 86. 36 81.93 GXIMD01026 84.63 <50. 00 <250. 00
GXIMD01006 78.73 <250. 00 <250. 00 GXIMD01030 76.28 <250. 00 <250. 00
GXIMD01007 68. 93 <50. 00 <50. 00 GXIMD01031 87.19 82.58 70. 90
GXIMD01012 86.75 76. 30 89.71 GXIMD01034 83.96 <50. 00 <50. 00
GXIMDO01014 86.75 62.12 <250. 00 GXIMD01038 82.85 <250. 00 <250. 00
GXIMDO01018 74.61 <250. 00 <250. 00 GXIMDO01045 78.62 <250. 00 <250. 00
GXIMD01021 85.97 79. 55 <50. 00 GXIMD01047 76. 50 <50. 00 <50. 00
GXIMD01024 79.62 55. 30 <50. 00 Others <50. 00 <50. 00 <50. 00

2.3 MEFEERT

I 45 R FCTR ROK K 9 5 B REL B ) % 4 (7
7] BRTAT L 0 Y S0 70 bR 4 (5 ) 4 K AT | R B A A K T
JH TREA JE 0 T B4R A, L0 R Y 6 R ECTE X
2 /D — Mo sl B — & R AE A PR AR Ta-
laromyces purpureogenus GXIMD01024 Fl B ¥k
Penicillium oxalicum GXIMDO01004 [ & 1% =) 43
S MRSA BBk HREAH JE #7018 BAT — 5E 1 4 1)
ERGE D),
®3 BFERRREBFYHNEEERESER
Table 3  Screening results of antibacterial activity of fermenta-

tion products of marine fungus rice

T R 10 RN L U o < Ty 2T
Strains R i%jﬂ?% S.epider- %I] 1
code S. aureus MRSA midis Fusarium sp.
GXIMD01004 - - - + +
GXIMDO01006 - - - +
GXIMDO01010 - - -
GXIMDO01024 + + + - -
GXIMDO01025 + - + -
GXIMDO01048 + - + +
Others - - - -
Blank - - - -
Positive + 4+ + + 4+ + o+ + + 4+
Note:“ — ”indicates inactive,“ + ”indicates weak activity,“ + + ”indi-

cates medium activity,“ + + + ”indicates significant activity.
A
3 &g

AT R A T 20 1k DAL 30 ¥ T 04 96 R B
AR TR 200 I B S5 R i v 20 B8 Al A R AT 45 R FURA
F Myrothecium gramineum GXIMD01018 & — ¥
FEFTAN . T8 U8 48 7 BUIR 97 0L A MTT 34 X R
A7 W) BT DL I g 3 PR IR AT W0 A5 B e L R BT
B Penicillium oxalicum GXIMDO01021 XF P i A 45

EL g A0 M 5 ELA S AN B R TS ML Aspergillus
japonicus GXIMDO01014 %5 5 ¥k B &k X+ A 45 B W i
YA SW480 HA & 3 1 40 M B 1% M, W bk Talaro-
myces purpureogenus GXIMDO01024 By % B 7= ¥y B
A —EMP MRSA {&1E . P. oxalicum GXIMD01004
X REAR B Bl 7T T BT — € R CR . AR, H AT
ASORS B ke 1) 2 TR AL B ) R AT 1 TG PRI ST T R b B A
FA 245 8000 AT s AT AR G R A o R A W T A
WEFE . Jo S 0 b 3 B PR B O A ) R AT TR A
WF5E, g AL AR VS ) PG i WOR IR Y BT B 25 ) S b S )
49 5 B i Pt B Ve B Al R 2 25 AR AR

&%k
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Study on the Biodiversity and Biological Activity of Marine Fun-
gi Isolated from Guangxi Beibu Gulf

LI Zhengyuan' ,CHEN Qiong' . TANG Zhenzhou' , HUANG Bingyao' ,GAO Chenghai' ,
LIU Yonghong',CHAI Ling”" " ,LIN Xijao'""

(1. Institute of Marine Drugs,Guangxi University of Chinese Medicine, Nanning, Guangxi, 530200, China; 2. Guangxi Key Labora-
tory of Traditional Chinese Medicine Quality Standards, Guangxi Institute of Traditional Medical and Pharmaceutical Sciences,

Nanning » Guangxi,530022 , China)

Abstract: In this study,fungi were isolated from sponges,corals, sediments and other samples collected from
Guangxi Beibu Gulf,aiming to explore the marine fungal resources in Beibu Gulf and screen out strains with
potential anti-tumor or antibacterial activity. The diversity information of marine fungi was analyzed by dilu-
tion coating method and phylogenetic tree method based on Internal Transcribed Spacer (ITS) gene se-
quence. The antibacterial and antitumor activities of the strains were evaluated by filter paper agar diffusion
method and MTT colorimetry. 45 strains of marine fungi were isolated, belonging to 17 genera. Among them,
Penicillium and Aspergillus were the dominant species, accounting for 26.7% and 24.4% of the total
strains, respectively. In addition, a potential new strain Myrothecium gramineum GXIMD01018 was ob-
tained. The results of activity screening showed that the secondary metabolites of Aspergillus japonicus GX-
IMDO01014, Penicillium oxalicum GXIMDO01021 and Talaromyces purpureogenus GXIMD01024 had signifi-
cant cytotoxic activity against human colorectal cancer cells. The crude extract of strain T. purpureogenus
GXIMDO01024 had certain activity against Methicillin-Resistant Staphylococcus aureus (MRSA). This study
provides a scientific basis for the discovery of new anti-tumor and anti-bacterial lead compounds from marine
sources.
Key words: Beibu Gulf; marine fungi;biodiversity;antitumor;anti-Methicillin-Resistant Staphylococcus aureus
(anti-MRSA) ;anti-Fusarium sp.
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