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EA DPPH A A RF M, & &2 57.69%, LT A 9 FHAREE, ECsoAI&T 100 pg/mL.
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provide new opportunities to study the chemical and biological activity of deep-sea fungal
metabolites. [Objective] To isolate, identify and evaluate fungi from the South China Sea deep-sea
sediment, to discover new potential drug source fungi and lay the foundation for further utilization of
deep-sea fungi from the South China Sea. [Methods] Based on intergenic transcribed spacer
sequencing, 52 fungi isolated from deep-sea sediment were identified. All fungal crude extracts were
tested for antibacterial, brine shrimp lethal and antioxidative activities by using Kirby-Bauer test,
Solis” method and DPPH radical scavenging method. [Results] These fungi could be clarified into
16 genera, in which Cladosporium sp. and Aspergillus sp. were in majority, accounting for 25.00%
and 23.08%, respectively; 32 strains inhibited 1 indicative bacterium at least, 8 of which inhibited all
4 indicative bacteria; 23 strains exhibited medium brine shrimp lethality, accounting for 44.23% of
all isolated strains, 2 of which exhibited obvious activities with ICsy of 68.59, 78.83 ug/mL;
30 strains showed DPPH radical scavenging activity, accounting for 57.69%, 9 of which with ECs
values lower than 100 pg/mL. [Conclusion] This study revealed the distribution and metabolite
activities of deep-sea fungi from South China Sea and found a number of potential active fungi, and
provides support for subsequent investigation on chemical diversities and biological activities of
deep-sea fungi.

Keywords: Deep-sea fungus, Identification, Antibacterial activity, Brine shrimp lethality,
Antioxidative activity
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ITS PCR ITS1 (5'-T
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Table 1 Basic data of deep-sea sediment samples from South China Sea

Sea area Sample No. Longitude Latitude Depth (m)
A 115°59'54" 21°0020" 323.0
Northern of South China Sea B 116°30/07" 20°30'15" 460.0
C 116°42'01" 20°17'12" 596.1
D 116°38'32" 20°26'56" 610.7
E 116°38'02" 20°18'38" 654.5
F 117°03'43" 20°04'38" 1781.0
G 113°58'50" 10°17'19” 933.0
South Central of South China Sea H 117°56/02"" 10°01723" 1102.0
I 117°30'06" 11°38'44" 1684.0
J 114°38"21" 13°08'40" 3448.0
K 116°30"26" 17°58'47" 3937.0
L 118°48'01"” 18°17'37" 4 000.0
M 114°21'10" 13°30'37" 4280.0
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113 EHFE
GenBank BLAST
(PDA) (CZA)
2 LB 123 EREXRH~HERIENHE
PDA (g/L) 20.0 200.0 100 mL
15.0 1.0 L pH 72-74 CZA 2 250 mL 28 °C
(g/L) 20.0 KCl 0.5 MgSO47H,0 0.5 180 r/min 7d
NaNO; 3.0 K,HPO4 1.0 15.0 1.0L 2
pH 7.4-7.6 2 (g/L) 20.0 (25°C 600 W 30 min) 25°C 5000%g
10.0 KH,PO40.5 MgSO,7H,0 0.3 10 min
10.0 3.0 1.0 20.0 CaCO;
2.0 1.0L pH 6.5 LB (g/L) 1.2.4 IESEIE
10.0 5.0 NaCl10.0 B3]
1.0L pH 7.0
12 5% 20 mg 1 mL
121 SEFEEMS S 20 mg/mL
5¢ 45 mL LB 37°C
3 min 200 puL 180 r/min 24 h 1 mL LB
PDA CZA 6 mm
28 °C
3-5d 5L
37°C
24h
PDA (4 °C) 6 mm
(—80 °C 30%)
1.2.5 pHHEIESLRE
122 BHEMS FEDFLE Solis ]
1.5 mL
DNAFZ 2 mg 1 mL
ITS1 (5-TCCGTAGGTGAACCTGC 2 mg/mL
GG-3')  ITS4 (5-TCCTCCGCTTATTGATATGC-3") 10 100 1 000 pg/mL
rDNA ITS PCR 100 mg 400 mL
(25 uL) DNA 1 pL (20 pmol/L) 0.5 uL 24h
Premix Taq 12.5uL  ddH,O 25 uL 24h 96
PCR 94°C3 min 94°C50s 52°C 100 pL
1l min 72°C50s 35 72 °C 10 min 10-15
1% 3 100 uL
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100 pL 30 min 517 nm
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Figure 1 Molecular identification results of 52 fungal strains

1

1.1.92%

BRI TSR Fusarium
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L1.92%  ypagm Phialophora
1, 1.92%

Note: The data in Figure 1 represent the number and proportion of fungal strains.
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Figure 2 The distribution and comparison of fungi diversity in different sample
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*2 HEH~InEEESSEESR
Table 2 The antibacterial activities of fungal metabolite extracts
Strains SA BM BS =

FZQ001 A A 4 4
FZQ002 - - - —
FZQ003 - = + -
FZQ004 + - - -
FZQO005 - - - -
FZQ006 - - - —
FZQ007 - - - -
FZQ008
FZQ009
FZQ010 - - - —
FZQO11 - = +
FZQ012 - = + -
FZQO013 - - - -
FZQ014 e A =
FZQO015 - - -
FZQO016 ++ - - -
FZQO017 - - - -
FZQ018 - - - —
FZQ019 - - - -
FZQ020
FZQ021
FZQ022 - - - —
FZQ023 - = + -
FZQ024 + + + -
FZQ025 SHEE SHEE ++ ++
FZQ026 Hr A = =
FZQ027 - = = +
FZQ028 ++ ++ ++ ++
FZQ029 - = = 1
FZQ030 = F = =
FZQ031 +++ ++ + +
FZQ032 + + + +
FZQO033 - - - -
FZQ034 - - - —
FZQO035 + - - -
FZQ036 - = = +
FZQO037 - - - -
FZQ038 - = F +
FZQ039 - - - -
FZQ040 i = + -
FZQ041 = = = =
FZQ042 - = F =
FZQ043 - - - -
FZQ044 - - - -
FZQ045 HF A + +
FZQ046 - = = +
FZQ047 - - - -
FZQ048 - - - -
FZQ049 - - - -
FZQ050 F = = =
FZQO051 = = 1= —
FZQ052 4 4 4 4

Chl AR AR AR R

- + I-2mm ++ 2—-4mm +++ 4—6 mm ++++ >6 mm.

Note: —: No inhibition; +: Inhibition zone was 1-2 mm; ++: Inhibition zone was 2—4 mm; +++: Inhibition zone was 4-6 mm; ++++:
Inhibition zone was >6 mm.
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®3 HERBESTYEAMIEE DPPH BBEER 2.5 DPPH BHEEBREMATBS)IEM
SRR EER DPPH
Table 3 Brine shrimp lethality and DPPH free radical
scavenging activities of fungal metabolite extracts 517 nm

Activity evaluation (ug/mL)
Strains REE [37]
BSL ICso ABTS ECsy
FZQ001 262.49 15.24 30 DPPH
FZQ002 >500.00 134.51
FZQ003 >500.00 101.27 (EC50<500 pg/mL) ( 3)
FZQ004 >500.00 189.47
FZQ005 >500.00 195.90 57.69% 9 ECso
FZQ006 >500.00 >500.00 100 pg/mL FZQ001 FZQ014 FZQ024
FZQ007 >500.00 21233
FZQO008 105.26 294.33 FZQ025 FZQ028 FZQ031 FzZQ032 FZQ045
FZQ009 400.36 >500.00 o
FZQO010 >500.00 >500.00 FZQ052 17.31%
FZQO11 226.86 >500.00 ECso  5.77 pg/mL
FZQO012 >500.00 412.32
FZQO13 479.95 >500.00 2.6 EHRAHEEKRBESNEMEXR
FZQ014 102.44 75.79
FZQO15 >500.00 >500.00
FZQO016 >500.00 >500.00 1 000 m
FZQ017 206.03 421.52
FZQO18 >500.00 202.67
FZQO019 >500.00 >500.00
FZQ020 500,00 >500.00 B (460 m) D (610.7 m) G (933 m)
FZQ021 335.72 446.13 1
FZQ022 159.36 310.34
FZQ023 >500.00 141.96
FZQ024 169.05 66.57
FZQ025 68.59 71.44
FZQ026 262.52 348.76 (1 0002 000 m ) F
FZQ027 >500.00 >500.00
FZQ028 78.83 18.22 (1781 m)
FZQ029 450.36 >500.00 12 6
FZQ030 238.30 476.82
FZQ031 >500.00 37.90 DPPH 3
FZQ032 >500.00 29.85 i
FZQ033 >500.00 >500.00 Ascomycota  Ochroconis
FZQ034 >500.00 >500.00
T 1761 110.87 Pseudocercospora Neosartorya
FZQ036 >500.00 >500.00 2
FZQ037 >500.00 >500.00 . .
FZQ038 >500.00 268.25 Cladosporium  Aspergillus
FZQ039 >500.00 355.99
FZQ040 >500.00 >500.00
FZQ041 >500.00 >500.00 3
FZQ042 >500.00 >500.00
FZQ043 160.12 32355 ( 3
FZQ044 323.83 324.71 =
FZQ045 207.19 50.07 3 e
FZQ046 255.15 >500.00
FZQ047 483.42 195.47
FZQ048 >500.00 341.75
FZQ049 >500.00 >500.00
FZQ050 24454 >500.00
FZQ051 >500.00 >500.00
FZQ052 206.60 34.52
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Figure 3 The relationship between fungal distribution and metabolite activities in different samples
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57.69% Zhang
9 Talaromyces 27 56%
Exophiala Sarocladium Fusarium Phialophora [6]
Neosartorya  Aureobasidium  Ascomycota 18 83
Oidiodendron 37 1
4 29 KB  Raji
Neurospora Ochroconis 44.6% 34.9%
Lacazia  Pseudocercospora 41 44
(21 23
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13 32 DPPH
72.73%
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