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Establishment of an early detection method by the environmental DNA of the alien
diatom Cymbella janischii in Japan
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We developed specific detection assays for an exotic diatom species,

Cymbella janischii, from environmental DNA in Japan and applied it to a patent. These detection
assays are capable of detecting Cymbella janischii from the benthic diatom on the stone as well as
from river water with high sensitivity, and has been confirmed to correlate approximately with the
actual amount of this species in rivers.

In the final year of the project, we made presentations at two international conferences and
organized and held a workshop, "Riverine Anomalies - Problems and Latest Findings of an Alien
Species, Cymbella janischii,” at the autumn meeting of the Japanese Society of Fisheries Science to

introduced front-line research findings and deepened discussions on future required measures and
research development.
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Genetic evidence for the invasion of Cymbella janischii (A. Schmidt) De Toni, 1891
in Japan” , Biolnvasions Records DOI: 10.3391/bir.2022.11.2.14

,j Cymbella tumida (strain FD475, Minnesota, US)
1o Cymbella tumida (strain 1vii097A, lowa, US)

Cymbella proxima (strain 22vi094A, lowa, US)

Cymbella baicalensis group (strain B208, L. Baikal, Russia)
Cymbella stuxbergii (strain B63, L. Baikal, Russia)
Cymbella stuxbergii group (strain B382, L. Baikal, Russia)

Cymbella mexicana (strain CHO31, Texas, US)
Cymbella janischii (strain CH062, Idaho, US)
Cymbella janischii (Japan) I

Didymosphenia dentata (strain B547, L. Baikal, Russia)
Didymosphenia geminata (strain CH058, Colorado, US)

- Didymosphenia siberica (strain B40, L. Baikal, Russia)

Encyonema triangulum (strain 2vii091, lowa, US)

0.03 substitutions/site

1 Kato-Unoki s 2022. Figure 2. Maximum likelihood (ML) tree based on five genes (28S, 18S, rbcL, psbA, and

- psaB) of Cymbella janischii in Japan and its country of origin (Idaho, US), and of related

Flgure 2 species. Numbers on branches indicate ML bootstrap values. Strain number and origin are
shown in parentheses.
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2
:* Development of specific detection assays from environmental DNA of invasive diatom
Cymbella janischii in Japan” , Limnology (DOI: 10.1007/s10201-024-00751-y)
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Fig.3 Abundance of C. janis- (a)
chii detected by microscopic
observations and qPCR. a
Frequency of C. janischii occur-
rence (%) in benthic samples
confirmed by microscopic
observation. ND shows no
detection. b Amount of C.
Janischii DNA in environmen-
tal DNA (copies/ng) extracted
from benthic samples. CM is
the Control-CM as a negative
control. Dotted line indicates
limit of quantification
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2 Kato-Unoki 2024. Fig. 3
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