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Identifying the unknown novel fungal groups frequently detected in deep-sea and subs
urface environments and clarifying their ecological role
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Over 300 fungal species were isolated from unique deep-sea environments, including
methane cold seeps, 10,000m deep-sea trench, and whale fall sites in this study. Also, many novel unknown
fungal groups were revealed in deep-sea environments by analyzing fungal diversity with single cell genom
ics and next generation sequencer. It was suggested that the group frequently detected from methane cold s
eep was highly novel and an early diverged ?roup. This study led us_to understand fungal diversity and it
s role in deep-sea environments, through isolating many new and previously unknown species, detecting unkn
own fungal groups, and using expressed sequence tag (EST) analysis of fungi reported only from deep-sea en
vironments.

Cryptomycota



FISH
EST

RNA  DNA
PCR PCR

expressed sequence tag

(EST)
single cell genomics
/
/
200
300
1
1 Alisea

longicolla

1 Alisea Iongicolla



6
RNA  DNA
PCR
PCR
RNA, DNA
2011
Cryptomycota
Basal Clone
Group(BCG1)
RNA
PCR 0, 200, 500, 1000, 5000, 9700m
single cell
genomics Single cell genomics
Alisea Iongicolla EST
Alisea
Iongicolla
Expressed Sequence Tag (EST)
EST
EST
EST

Cryptomycota, Basal Clone Groupl(BCG1l)

3
Nagano Y and Nagahama T. Fungal

diversity in deep-sea extreme
environments. Fungal Ecology, 2012, 5(4):
463-471

DO1:10.1016/j -funeco.2012.01.004

Ohta Y, Nishi S, Haga T, Tsubouchi T,
Hasegawa R, Konishi M, Nagano Y, Tsuruwaka
Y, Shimane Y, Mori K, Usui K, Suda S,
Tsutsui K, Nishimoto A, Fujiwara Y,
Maruyama T and Hatada Y. Screening and
Phylogenetic Analysis of Deep-Sea
Bacteria Capable of Metabolizing
Lignin-Derived Aromatic Compounds. Open
Journal of Marine Science, 2012, 2:177-187

DOI: 10.4236/0jms.2012.24021

Nagahama T, Takahashi E, Nagano Y,
Abdel-Wahab MA, Miyazaki M. Molecular
evidence that deep-branching fungi are
major fungal components in deep-sea
methane cold-seep sediments.
Environmental Microbiology, 2011, 13(8):
2359-2370
DOI: 10.1111/j.1462-2920.2011.02507.x

9
Nagano Y, and Nagahama T. Cryptic fungal
diversity in deep-sea environments.
AMC2013& 13" IMFMS, China National
Convention Center (CNCC), Beijing, China.
21 August, 2013

2013 4 20

Nagano Y, Nagahama T, Konishi M, Shimane
Y, Mori K, Ohta Y, Hatada Y. Fungal
diversity in deep-sea environments. 13th
International Deep-sea Biology Symposium,
Museum of New Zealand, Wellington, New
Zealand. 5" December, 2012 ( )

Nagano Y, Nagahama T, Konishi M, Mori K,
Shimane Y, Ohta Y, Hatada Y. Fungal
diversity in deep-sea environments. BMS
2012 Fungal Interactions, University of
Alicante, Alicante, Spain. 6™ September,
2012

2011 11

Nagano Y. Fungal diversity in deep-sea
environments. Joint Symposium between



MBRC (KIOST) & JAMSTEC, KIOST, Seoul,
Korea. 17 October, 2011.

Nagano Y, Takishita K, Nagahama T,
Watanabe H, Mori K, Konishi M, Ohta Y and
Hatada Y. Fungal diversity in deep-sea
methane cold-seep ecosystems. The 3rd
World Conference on Marine Biodiversity,
Aberdeen Exhibition and Conference Centre,
Aberdeen, U.K., 28" September 2011

Nagano Y, Takishita K, Nagahama T,
Watanabe H, Mori K, Tsuruwaka Y, Konishi
M, Ohta Y, Hatada Y. Fungal diversity in
deep-sea methane cold-seep ecosystems.
IUMS 2011, Sapporo Convention Center,
Sapporo, Japan, 9 September 2011

2011 5 28

2
Nagano Y, Nagahama T and Fumiyoshi Abe.
Cold-adapted yeasts in deep-sea
environments. Cold-adapted Yeasts:
Biodiversity, Adaptation Strategies and
Biotechnological Significance. Springer,
2014, pp.149-171

Nagano Y, and Nagahama T. Cultured and
uncultured fungal diversity in deep-sea
environments. Biology of marine fungi,
Springer, 2012, pp.173-187

o
NAGANO, Yuriko

30512917



