Vol. 37 No. 1

37 1
2018 2 Journal of Applied Oceanography Feb. 2018
4
b Siti Aisyah Alias’ : :
(1. . 361005;
2. 361005; 3. 50603)
4
(YM) .
(PDA) . ( Martin) . ( CDA) (RBM) 5
ITS+RNA
.4 10 120 ( Penicillum) 56
(Aspergillus) 25 ( Acremonium) 2 ( Cladosporium) 5 ( Mey-
erozyma) 14 | ( Peniophora) 2 - ( Phomopsis) 1 ( Schizophyl—
lum) 1 < ( Sterigmatomyces) 13 ( Talaromyces) 1
( Acropora microphthalma) ( Acropora
Sloride) 6 10

( Goniopora sp.) ( Platygyra sp.)

™M CDA

DOI: 10.3969/]. ISSN. 20954972.2018. 01. 004

1 P735 TA
! gillus sydowii)
( Porites) " <
120170321
( 2015020
(2015DFA20500)
(1989 ~) ; E-mail: gss109@ 163. com

; E-mail: luozhuhua@ tio. org. cn

(1977 ~)

12095-4972( 2018) 01003540

( Asper—

( Aspergillus versicolor)
24

( Cyphoma gibbosum)

5

( Sinu—

2016039) ;



36 - 37
laria) * . ’ 10 ( Gor-
gonian) | ( Acropora) "' 5

( Montastrea annularis) ( Platygyra sp.) ( Gonio—

( Porites lutea) pora sp.) ( Acropora microphthalma)
( Goniopora sp.) . ( Montipora) " ( Acropora floride) 4
( Faviidae) .
( Galaxea) . . ( Sarcophyton)
( Pavona lamarck) "**° |
N ( Antipathes dichoto—
ma) 1.1
(2012) (18°12°45"N 109° 28 29"E) .4
( Echinogorgia sp.) 1 A A
( Peniophora sp.)
7
1.2
2 5 (D 115°C 30
157 2 min 45C
25 2 27 28 29 0.5 g/dm’
30 31
2 28
1 5
Tab.1 Composition and concentrations of five isolation media
(1 dm? )
( Martin ) 5.0¢g 2.0g 20.0 g K,HPO, 1.0 g 14.0 g
( PDA) 200.0 g 20.0 g 15.0 ¢
(YM) 5.0¢g 3.0¢g 3.0¢g 10.0 ¢ 15.0 ¢
( RBM) 5.0 10.0 g KH,PO, 1.0 g MgS0, 0.5 g 0.033 g 15.0 g
( CDA) NaNO, 3.0 g K,HPO, 1.0 g MgSO,.7H,0 0.5 ¢ KC1 0.5 ¢ FeSO, 0.01 g 30.0 g 15.0 ¢
1.3 PDA
3 PDA
25%
lg 10 cm’ -80°C
5 min 1.4
1x107'.1x107? CMA
.4
3
3 . 25°C

( Olympus 1X51)
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1.5 DNA N ITS ficient CS) **
3 .
DNA DNA ITS1/1TS4 cs = 2A
(ITSI: 5°-TCCCTAGGTGAACCTGCGG3  ITS4: 5°— (B +0
TCCTCCGCTTATTGATATGC3) PCR . A B B
195 4 min;95C  30s 55°C ¢ ¢
30s 72°C 40s 32 ; 72°C
7 min. E.Z.N. A Gel Extraction Kit
PCR 2.1
1.6 ITS o | 4 120
. BioEdit Sequence Alignment 10 (2 s6 ( Penicilli-
Fiditor IS um) 25 ( Aspergillus) 5 ( Cladospori—
NCBI ITS .
um) 2 ( Acremonium) |14
Blastn Blastn ( Meyerozyma) 2 ( Peniophora) .1
ITS Clustal W . .
( Schizophyllum) 13 ( Sterigmatomy—
MEGA ces) .1 ( Talaromyces) .1 ( Pho-
1 000 .
mopsis) . 54
46.7% . PDA
1.7

( Sorenson Similarity Coef—

2 4

Tab.2 Colony and microscopic morphology of different fungi genus isolated from four corals

/ 1%
56 46.7
( Penicillium)
25 20.83
( Aspergillus)
5 4.17
( Cladosporium)
2 1.67
( Acremonium)
1 0.83
( Phomapsis)
1 0.83
( Talaromyces)
2 1.67
( Peniophora)
1 0.83
( Schizophyllum)
13 10.83 -
( Sterigmatomyces)
14 11.67 -

( Meyerozyma)
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2.2

3 ( Aspergillus flavus) .
45 ( Aspergillus versicolor) . ( Schizo—

(10 ) 37.5%. phyllum commune)
37 (10 ) 27 (7 ). . ( Aspergillus ustus) . ( Talaro—

1 (4 ). myces verruculosus)

3
( Penicillium citrinum) 4
3 4

Tab.3 Diversity and distribution of fungi isolated from four corals in Sanya

/
( Acremonium sp. ) 1 - - 1
( Aspergillus flavus) - - ’ _
( Aspergillus niger) 3 3 - -
( Aspergillus ustus) - 1 - -
( Aspergillus versicolor) - - 16 -
( Cladosporium halotolerans) 2 3 - -
( Meyerozyma guilliermondii) - 7 1 6
( Penicillium chrysogenum) - 10 1 1
( Penicillium citrinum) 1 1 6 3
( Penicillium herquei) 14 | 2 -
( Penicillium sclerotiorum) 5 7 2 -
( Peniophora sp. ) - - 2 -
( Phomopsis sp. ) 1 - - -
( Schizophyllum commune) - - 1 -
( Sterigmatomyces sp. ) - 1 12 _
( Talaromyces verruculosus) - 1 _ _
() 27(7) 37(10) 45(10) 11(4)
( 4 0.5
0.5
4 4

Tab.4  Similarity coefficient of fungal community associated with four different coral samples

1.000 0 0.588 2 0.3529 0.363 6
0.588 2 1.000 0 0.600 0 0.428 6
0.3529 0.600 0 1.000 0 0.428 6

0.363 6 0.428 6 0.428 6 1.000 0
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YM CDA 3 N
35 CDA
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Tab.5  Distribution of coral symbiotic fungi on five media
/
YM PDA Martin CDA RBM
( Acremonium sp. ) - - - 1 I
( Aspergillus flavus) 1 - - 1 -
( Aspergillus niger) 2 1 2 - 2
( Aspergillus ustus) - - - 2 -
( Aspergillus versicolor) 2 2 2 9 1
( Cladosporium halotolerans) 2 - - 3 -
( Meyerozyma guilliermondii) 3 3 4 - 4
( Penicillium chrysogenum) 7 - - 4 1
( Penicillium citrinum) 2 1 1 4 3
( Penicillium herquei) 3 3 5 4 2
( Penicillium sclerotiorum) 4 3 4 | 2
( Peniophora sp. ) 1 - - | -
( Phomopsis sp.) - - - 1 -
( Schizophyllum commune) 1 - - - -
( Sterigmatomyces sp. ) 7 3 2 - 1
( Talaromyces verruculosus) - - - 1 -
() 35(12) 16(7) 20(7) 32(12) 17(9)
2.4 ITS+RNA 6 6
Blastn 16 10
NCBI (2 ).
TS 99% ~100% (1 ). (4 ). (1 )
6 .16 (2 )
6 ITS
Tab.6 Identification of coral symbiotic fungi from Sanya based on ITS sequence analysis
NCBI 1% /
SY1 KY651184 ( Cladosporium halotolerans) KU059910 100 5
sY2 KY651185 ( Peniophora sp.) JN198493 99 2
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NCBI 1% /
SY3 KY651186 ( Talaromyces verruculosus) KM278101 100 1
SY4 KY651187 ( Penicillium chrysogenum) KU847864 100 12
SYS KY651188 ( Acremonium sp.) GU973795 99 2
SY6 KY651189 ( Aspergillus flavus) KT989426 100 2
SY7 KY651190 ( Penicillium citrinum) KP992928 100 11
SY8 KY651191 ( Aspergillus versicolor) KX254916 100 16
SY9 KY651192 ( Meyerozyma guilliermondii) KY104257 100 14
SY10 KY651193 ( Schizophyllum commune) KX555525 100 1
SY11 KY651194 ( Phomopsis sp.) FJ233186 100 1
SY12 KY651195 ( Aspergillus ustus) AY373877 100 2
SY13 KY651196 ( Penicillium herquei) 1Q863240 100 17
SY14 KY651197 ( Sterigmatomyces sp.) FJ770079 100 13
SY15 KY651198 ( Aspergillus niger) 1195003 100 6
SY16 KY651199 ( Penicillium sclerotiorum) KT959297 100 14
ITS Gen— ( Exserohilum) . Didymellaceae- Peyronellaea Purpureo—
Bank KY651184 — KY651199. cillium~ Lecanicillium« Myrmecridium Teratosphaeria
GenBank ITS Cochliobolus  Leptosphaerulina  Stachybotyrs
16 Neighbor— 4
Joining 1) 120
SY2.SY10 .
SYl4 3
2.5
3
1722 (2001)
. . . . ( Goniopora stutchburyt)
N ( Alternaria) ( Nigrospo— ( Goniopora duofasciata)
ra) . ( Nectria) ( Fusarium) . N N
( Debaryomyces) ( Gibberella) . "
( Isaria) . ( Massarina) . . N
( Microsphaeropsis) . ( Phoma) .
( Myrothecium) . ( Nigrospora) .
( Paecilomyces) . ( Tilletiopsis) .
( Ramichloridium) . ( Trichoderma) . . .
( Pestalotiopsis) . ( Coprinellus) .
( Eurotium) ( Arthrinium) . .
( Stachybotrys) . ( Trichoderma)
( Tritirachium) ( Hypocrea) .
( Cochliobolus) . ( Eutypella) . 5

( Rigidoporus) . ( Stagonospora) .
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Fig.1 NeighbourJoining phylogenetic tree of coral symbiotic fungi from ITS sequence analysis
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Diversity of cultivable fungi associated with four coral species
from the South China Sea

GUO Shuang-shuang' > XU-Wei' Siti Aisyah Alias’ HE Gao-yang' LUO Zhu-hua'
(1. Key Laboratory of Marine Biogenetic Resource Third Institute of Oceanography SOA Xiamen 361005 China;
2. College of Ocean and Earth Sciences Xiamen University Xiamen 361005 China
3. Institute of Ocean and Earth Science University of Malaya Kuala Lumpur 50603 Malaysia)

Abstract: The diversity of culturable fungi derived from four coral species from the South China Sea were investi-
gated in this study. By spread plate method YM PDA Martin CDA RBM media were used to isolate coral—
associated fungi. Identification and phylogenetic analysis of coral-associated fungi were conducted based on
ITS+RNA gene sequencing. A total of 120 fungi strains were isolated from 4 corals ( Platygyra sp. Goniopora
sp. Acropora microphthalma and Acropora florid) and these fungi strains belong to 11 genera including Penicil—
lum (56 strains)  Aspergillus ( 25 strains)  Acremonium ( 2 strains)  Cladosporium (5 strains) Meyerozyma
( 14 strains)  Peniophora (2 strains) Phomopsis (1 strain)  Schizophyllum ( 1 strain)  Sterigmatomyces ( 13
strains) and Talaromyces (1 strain) . The most diverse coral species was Acropora microphthalma and Acropora

Jfloride both including 6 genus and 10 species. Fungal species distribution varied among different coral species.
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Peniophora sp. and Schizophyllum commune were only recovered from the coral species Acropora microphthalma
while Sterigmatomyces sp. and Talaromyces verruculosus were only present in the coral species Goniopora sp. .
Only one strain Phomopsis sp. was obtained from coral Platygyra sp. Total number and species of culturable fun—
gal strains recovered from the five media. YM media recovered the highest amount of fungal strains accounting
for 29.17% of the total strains. CDA media recovered the most diverse fungal species. These results suggest that
there are diverse fungal symbionts associated with corals collected from the South China Sea which are important
sources for marine bioactive compounds.

Key words: marine biology; coral; fungi; diversity; the South China Sea
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