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Distribution pattern and antibacterial activity of 548 fungi
from offshore and pelagic seawater
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CHEN Jigang
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Abstract: [Objective] Marine fungi are ideal producers of novel natural products. This paper aims to
deepen the understanding of the diversity of culturable marine fungi and identify potential useful
marine fungi. [Methods] Fungi were isolated from offshore and pelagic seawater by membrane
filtration. Through the isolation and purification of strains and internal transcribed spacer (ITS)
sequencing, the diversity of culturable fungi in neritic water, bathyal water, and abyssal water was
analyzed. The solid plate method was used to screen strains with antibacterial activity. [Results] A total
of 548 fungi were isolated and they fell into 44 species, 24 genera, 19 families, 11 orders, 6 classes, and
2 phyla, including 15 marine species and 3 novel taxa. At the class level, Dothideomycetes dominated
(13 species), followed by Sordariomycetes (11 species) and Eurotiomycetes (11 species). At the genus
level, Penicillium, Cladosporium, Exophiala, and Simplicillium were dominant. The 44 species
presented 5 geographic distribution pattern: presence in neritic, bathyal, and abyssal areas (15 species),
presence only in neritic area (5 species), absence in neritic area (12 species), absence in bathyal area
(5 species), and absence in abyssal area (7 species). A total of 12 species had antibacterial activity.
Among them, Hortaea werneckii showed the broadest antibacterial spectrum, and Simplicillium
cylindrosporum demonstrated the strongest inhibition on Staphylococcus aureus MCCC1A0646.
[Conclusion] This study reveals the diversity and distribution pattern of culturable fungi in the offshore

and pelagic seawater and enriches the resource of marine fungi.
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Figure 1 Basic site information of seawater sample.
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Table 1 The distribution and number of isolates of culturable fungi
Family Genus Species* Isolate
Sporidiobolaceae Rhodotorula diobovata (99.57%—-100%), mucilaginosa (100%), taiwanensis (100%) 39
Aspergillus versicolor (100%), pachycaulis (100%), sydowii (100%) 35
Aspergillaceae Penicillium ((g{'g;)eo;)f)ulvum (100%), oxalicum (100%), rubens (100%), chrysogenum 50
Trichocomaceae Talaromyces variabilis (98.29%), juglandicola (98.08%) 16
Herpotrichiellaceae  Exophiala xenobiotica (98.38%—100%), equina (99.77%) 74
Cystobasidiaceae Cystobasidium pi{u’cola (97.82%), calyptogenae (99.8%), benthicum (99.8%—100%), 45
minutum (100%)
Ustilaginaceae Pseudozyma rugulosus (98.45%), aphidis (99.83%) 17
Nigrogranaceae Nigrograna mackinnonii (98.74%) 1
Periconiaceae Periconia submersa (94.89%) 4
Pleosporaceae Alternaria alstroemeriae (100%) 12
Didymellaceae Didymella gardeniae (100%) 14
Cucurbitariaceae Neocucurbitaria irregularis (98.18%) 1
phaenocomae (100%), sphaerospermum (100%), puyae (100%),
Cladosporiaceae Cladosporium chasmanthicola (99.8%-100%), halotolerans (99.74%-100%), 68
oxysporum (100%)
Teratosphaeriaceae  Hortaea werneckii (97.68%) 20
Mycosphaerellaceae  Phaeophleospora  hymenocallidicola (100%) 4
Sporocadaceae Pestalotiopsis rhododendri (99.8%) 14
. Simplicillium cylindrosporum (98.61%) 68
Cordycipitaceae . )
Lecanicillium kalimantanense (93.63%)
Botryotrichum verrucosum (99.31%)
Chaetomiaceae Chaetomium globosum (99.5%—-100%), nepalense (99.04%), subaffine (100%) 12
Dichotomopilus funicola (100%) 1
. Fusarium concentricum (99.71%-99.76%) 23
Nectriaceae .
Thyronectria caudata (93.66%) 3
Bionectriaceae Clonostachys eriocamporesii (99.75%) 14

*: The number in brackets is the highest homology between the ITS gene sequence of the isolated strain and the ITS gene of

the type fungus.
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Figure 2 Neighbour-joining (NJ) tree for 11 species in Sordariomycetes based on ITS rDNA sequences.
Numbers in the bracket represent the number of isolated fungal strains.
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Numbers in the bracket represent the number of isolated fungal strains.
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Figure 4 Neighbour-joining (NJ) tree for 11 species in Eurotiomycetes based on ITS rDNA sequences.
Numbers in the bracket represent the number of isolated fungal strains.
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Neighbour-joining (NJ) tree for 9 species in Microbotryomycetes,

Ustilaginomycetes and

Cystobasidiomycetes based on ITS rDNA sequences. Numbers in the bracket represent the number of isolated

fungal strains.
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Figure 6 Geographical distribution patterns of 44 fungal species. Filled circles indicate that the species was

isolated from the corresponding seawater samples.
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Table 2 Screening test results of fungal antimicrobial strains

Indicator

Isolates

2 3 4 5
Pestalotiopsis rhododendri Y 5-4aBU + - - _ _
Penicillium oxalicum P4-2 T+t - — _ _
Alternaria alstroemeriae Y3-4BU + — - — _
Aspergillus pachycaulis C3G1500-13a — ++ - - -
Simplicillium cylindrosporum C3G150-2 4+ 4t + - -
Hortaea werneckii C3G1500-4 -+ ot S +
Cladosporium halotolerans C2M100-1 ++ ++ - +
Cladosporium phaenocomae C2P1000-2a ++ - - - —
Cladosporium puyae C28Y50-2 _ - 4+ +
Didymella gardeniae Y27-4a ++ T _ - +
Thyronectria sp.Y6-2BU _ 4+ + — _
Talaromyces variabilis C2P100-3 + — - — _

—: no transparent circle; +: 6<® < 12 mm; ++: 12 mm<® < 18 mm; +++: ®=18 mm; ®: diameter of antimicrobe circle. 1:

Staphylococcus aureus MCCC1A0646; 2: Pseudomonas plecoglossicida NB2011; 3: Aeromonas hydrophila T4; 4: Vibrio
parahemolyticus CGMCC1.1997; 5: Vibrio harveyi Zj2008. The results were the average of two replicates.
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