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Meeting schedule (UTC+9)

eDay-1
9:00-9:10
9:10-10:10

10:20-11:20
11:30-13:30
13:30-14:30
14:40 - 16:40
18:00 - 19:20

19:30 - 20:50
21:00 - 22:30

eDay-2

9:30-11:00

11:05-11:45
13:00-156:30

15:45-16:45

16:45-17:15

November 20th (Sat)

Opening remarks (Zoom, Jp/En)

Plenary Talk session (Zoom, En):

"Toward eDNA analysis as a globally accepted approach for fish management and
conservation: what works and what to improve"

Prof. Louis Bernatchez (Université Laval, Canada)

Lightning Talks-A(PP001-042, Zoom, Jp/En)

Poster session-A(PP001-042, Meeting Core Site & oVice, Jp/En)

Lightning Talks-B(SP001-012 & PP043-074, Zoom, Jp/En)

Poster session-B(SP001-012 & PP043-074, Meeting Core Site & oVice, Jp/En)
Night talk session - | (Zoom webinar, En)

"The Science of Monster Hunting"

Prof. Neil Gemmell (University of Otago, New Zealand)

Night talk session - Il (Zoom webinar, En)

"Connecting the dots in the web of life with eDNA and Networks"

Jordana Meyer, Ph.D. (Stanford University, U.S.A.)

Night talk session - lll (Zoom meeting, Jp)
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November 21st (Sun)

Self-organized symposia (I-Ill, Zoom, Jp/En)

| Encouraging meta-analysis and data simulation for eDNA analysis

Organizer: Toshiaki Jo (Faculty of Advanced Science and Technology, Ryukoku University)

Il Current status and prospects of environmental DNA analysis in various
taxonomic groups

Organizer: Masayuki K. Sakata (Graduate School of Human Development and Environment, Kobe
University)

lll Social implementation of eDNA: toward efficient biodiversity monitoring
Organizer: Hideyuki Doi (University of Hyogo),

Hitoshi Araki (Hokkaido University), Kimiko Uchii (Osaka Ohtani University),

Hiroki Yamanaka (Ryukoku University)

Company presentations (by lllumina, Inc. & Go!Foton Inc., Zoom, Jp)

Public symposium (Local events [Sapporo / Minami-Sanriku / Fukuoka & Zooml, Jp)
"Environmental DNA Citizen Sciences —Keeping our Eyes on Our Local Ecosystems"
Technical seminar (Zoom, Jp/En, Society members only)

"Environmental DNA Metabarcoding Analysis in Practice (Q&A)"

Lecturer: Masayuki Ushio, Ph.D. (Kyoto University)

Poster award ceremony & Closing remarks (oVice, Jp/En)
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Broadening the eDNA networks worldwide
The environmental DNA (eDNA) technologies have been developing very rapidly.
Now, eDNA applications include not only ones for species distributions in the
wild, but also their spatio-temporal variations, environment-dependencies,
species interactions etc. Here, we set this annual meetings' main theme as
"Species distributions, and beyond" in order to further improve the network of
eDNA researchers and technologies for multiple purposes.
Although it is unfortunate that the pandemic of COVID-19 prevents us from
inviting you directly to Sapporo, Japan, we will organize the two-day online
meeting to create and maintain our connections in interactive manners. We hope
you enjoy it and learn a lot through the programs. Enjoy!

The chair of the meeting committee of eDNA2021

Hitoshi Araki, Ph.D., Prof.
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Notes

B The meeting will be held online. Symposia will be streamed live via webinar, and poster sessions
will be posted on the website and discussed online. Detailed instructions and the participation
manual will be posted on the website after finalizing the program.

B Please prepare your own computer and internet facilities to participate in the online meeting.

B Presentations at the meeting are considered to be "public transmission" (retransmission through
automatic public transmission) under the Copyright Act. Please take care to ensure that the
contents of your presentation materials do not pose any copyright problems.

B The society and meeting committee will NOT be responsible for resolving any problems that may
arise in connection with online presentations or participation. Please try to resolve these issues on
your own.

A. Equipment and tools

B A computer with video output and internet connection required.

B Internet browser (Chrome is recommended for oVice) and Zoom (installation of the newest version)
will be required.

B. Overview
1.Tools to be used:

Meeting Core Site: The main website. You can enter the site by using the password that is set for
each registered e-mail address. (URL will be provided at a later date).

Zoom: an online meeting tool that allows for video and audio communication, similar to video
conferencing. It will be used for Plenary Talk session, Symposia, Technical seminar and other oral
sessions. You can enter the room by clicking on the link to the URL provided on the Core Site.

oVice: oVice is a virtual space in which the meeting attendees can log-in anytime during the meeting.
You can use it anytime in the meeting. For example, you may want to use a Meeting Room in the
conversation lounge (1F) for a closed discussion on your poster presentation. The conference hall (2F)
will be used for Poster award ceremony and Closing remarks on Day-2.

2.Meeting Core Site, the main venue of the meeting, will give you important announcements and
information, support poster sessions and exhibitions, as well as gives links to the oral presentation
(Zoom).

3.0ral sessions (Plenary Talk, Symposia, Technical seminar, etc.) will be streamed live via zoom.

4.The poster session will be held in the virtual poster room (forum) of the Core Site. Presenters
display their posters (JPEG or PNG files) and, if needed, links to video sharing sites and other
resources. Participants can have text-based discussion at all times.

5.Core Site will be available for exhibitions. You can post posters, videos and other materials and to
communicate with participants via text-based communication at the Core Site (at your own risks).

C. Preparations

1. Registration of posters and corporate exhibit materials

B Representatives of poster presentations and corporate exhibits should upload their materials to the
designated site. The procedures for uploading will be communicated in due course.

B For poster presentations, English version of your poster title and abstract is required. Japanese
speakers are encouraged to present both in Japanese and English in the posters.



2. Other preparations

Bl It is recommended that you install the newest version of Zoom in advance on the computer to be
used at the meeting.

B You will receive a welcome E-mail before the meeting. According to this E-mail, please configure
password for logging in the meeting core site, and prepare your profile photo.

D. How to participate

1. Entry to the Core Site

M To enter the Core Site, please enter the user name and password.

H Please note that participants who have applied for the exhibition only will not be able to access the
other sessions.

2. Oral Presentations (Plenary Talk Session, Symposia, etc.)

B The oral presentations will be conducted using Zoom. A link to the venue will be announced on the
Core Site.

B Presenters are required to enter the designated room (zoom) 15 minutes before the session starts.

M Bilingual (English and Japanese) talks are encouraged. You can make on-demand movies in other
languages available on the Core Site.

3. Poster Session

B The poster session will be conducted using the Core Site.

B Posters will be posted on the dedicated forum at the Core Site. Presenters may post their own
Zoom URL if time for online discussion with audience is set by presenters' own choice.

M Presenters may also provide links to external sites (e.g., youtube, vimeo and other video sharing
sites) as needed. The forum allows for text-based discussions.

4. Technical Seminar "Environmental DNA Metabarcoding Analysis in Practice” (Society
members only)

B You have to pre-register (already closed) to join TS.

B TS will be offered on Zoom. A link to the venue will be announced on the Core Site.

5. Night Talk Sessions
B Night talk sessions will be offered on zoom. A link to the venue will be announced on the Core
Site.

E. Post-conference exchange support

We plan to keep the Core Site open for a while after the conference (up to the end of November
2021). If you wish, you can keep your posters and other materials posted and use the forum function
to discuss with participants.
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Toward eDNA analysis as a globally accepted approach for fish management and conservation:
what works and what to improve

Louis Bernatchez, Ph.D., Prof. (Université Laval, Canada)

The emergence of environmental DNA (eDNA)-based methods for species detection and identification
have revolutionised our ability to assess and monitor fish biodiversity in both freshwater and marine
ecosystems. Despite the constantly expanding enthusiasm and interest for the various applications
of eDNA analyses, there are still concerns and issues that need to be addressed to get the best
benefits from applying these methods and have them accepted globally as part of the toolbox toward
improving fish management and conservation. In this presentation, | will highlight several success
fish stories demonstrating the power of eDNA analyses in complementing and sometimes replacing
conventional approaches not only for detecting the occurrence of species, but also to extract
guantitative information as well as providing crucial information on the spatio-temporal dynamics of
fish communities, both in freshwater and marine environments. Then, | will present a summary of
what eDNA experts around the world consider as the most pressing issues to be addressed toward
improving the various applications of eDNA analyses, particularly regarding the need for globally
accepted standardised protocols, issues pertaining to the use of different “markers”, which among
other things hampers the development of concerted international effort toward building common and
standardised reference database as well as common data repository. Toward this goal, | will argue
that eDNA practitioners would benefit in seeking inspiration from the international Barcode of Life
initiative (iBOL).
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Development and evaluation of PCR primers for environmental DNA metabarcoding of Amphibia
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* Masayuki K. SAKATA, Mone U. KAWATA (Kobe Univ.), Atsushi KURABAYASHI (Nagahama Institute of Bio-Science

and Technology, Hiroshima Univ.), Takaki KURITA (Natural History Museum and Institute Chiba), Masatoshi NAKAMURA,

Tomoyasu SHIRAKO (IDEA Consultants Inc.), Ryosuke KAKEHASHI (Nagahama Institute of Bio-Science and Technology),

Kanto NISHIKAWA (Kyoto Univ.), Mohamad Yazid Hossman (Forest Department Sarawak), Takashi NISHIJIMA, Junichi

KABAMOTO (Ministry of Agriculture Forestry and Fisheries), Masaki MIYA (Natural History Museum and Institute Chiba),

Toshifumi MINAMOTO (Kobe Univ.)
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Fish eDNA analysis of seawater and sediment at offshore Nobeoka City, Miyazaki Prefecture
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* Toshikazu TATEMATSU, Etsujiro KATAYAMA, Tomoyuki KOHAMA, Nobutaka MAKI (Pacific Consultants Co.LTD.),
Takeshi KANBASHIRA, Ichiro TORIDAMARI (Miyazaki Prefecture), Toshifumi MINAMOTO (Kobe Univ.)
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Temporal changes in concentration and particle size distribution of eDNA specific to the spawning season
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* Naoki SHIBATA (ER&S.), Satsuki TSUJI (Grad. Sch. Sci. Kyoto Univ.)
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Attempt of fish eDNA metabarcoding in a lake with algal blooms
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* Qiangian WU, Masayuki K. SAKATA (Kobe Univ.), Deyi Wu (Jiao Tong Univ.), Hiroki YAMANAKA (Ryukoku Univ.),
Toshifumi MINAMOTO (Kobe Univ.)
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Degradation of environmental DNA in anoxic freshwater
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* Tatsuya SAITO (Grad. Sch. Sim Stu. Univ. Hyogo.), Hideyuki DOI (Grad. Sch. Inf Sci. Univ. Hyogo.)
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Fish environmental RNA enables precise ecological surveys in rivers with negligible false positives
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* Kaede MIYATA, Hiroshi HONDA, Yasuaki INOUE, Yuto AMANO, Tohru NISHIOKA, Masayuki YAMANE (Kao Corp.),
Takamitsu KAWAGUCHI (Bioindicator Co., Ltd.), Osamu MORITA (Kao Corp.)
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Fish fauna of the Chikugo River: Clarifying the recovery process of fish communities after heavy rains
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Yoshihisa AKAMATSU, Ryohei NAKAO (Yamaguchi University), Ryota YOKOYAMA, Munehiro OOTA (Civil Engineering &
Eco-Technology Consultants Co.Ltd.), *Ryutei INUI (Fukuoka Institute of Technology)
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Use of quantitative environmental DNA metabarcoding for basin-wide fish diversity evaluation
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* Fumiko IMAMURA (NIPPON KOEI CO., LTD), Yoshihisa AKAMATSU, Seiji MIYAZONO, Ryohei NAKAO, Takaya
HIRAKAWA (Yamaguchi University), Yasuhiro KATO (NIPPON KOEI CO., LTD)
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Distribution and seasonal migration of Japanese temperate bass Lateolabrax japonicus in Yura River detected by environmental

DNA
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*Hiroaki MURAKAMI, Sachia SASANO, Reiji MASUDA (Kyoto Univ.), Akihide KASAI (Hokkaido Univ.), Yoh YAMASHITA
(Kyoto Univ.)
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Investigation of long-term storage method of environmental DNA glass filter samples at low and room temperature
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* Hiroki HASHIZUME (Sch. Trop. Med. Glo. Hea. Nagasaki Univ), Toshifumi MINAMOTO (Sch. Hum. Dev. Env. Kobe Univ),
Shin-ya OHBA (Fac. Edu. Nagasaki Univ), Kazuhiko MOJI (Sch. Glo. Hum. Soc. Sci. Nagasaki Univ), Tomonori HOSHI (Inst.
Trop. Med. Nagasaki Univ)

Biodiversity of the surrounding habitats identified by eDNA from the excrement of benthic invertebrates

* Kang-Hui KIM (Department of Integrated Biological Science, Pusan National University), Hyunbin JO (Institute for
Environment and Energy, Pusan National University)
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Improved accuracy of environmental DNA metabarcoding analysis using thresholds obtained from the defined copy number of
DNA
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* Yusuke OSAKI, Kazuki WATANABE, Yuki YONEKAWA, Satoshi NAKAZAWA, Hirotaka UNNO (RICOH Company Ltd.),
Eri NISHIYAMA, Hiroaki MURAKAMI, Takahiro MATSUDAIRA (Fasmac Co. Ltd.), Masayuki K. SAKATA, Toshifumi
MINAMOTO (Kobe University)
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Preliminary comparison between detection of cetaceans by environmental DNA technology and visual cetacean vessel survey
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* Taiki KATSUMATA, Mutsuo GOTO, Koji MATSUOKA (Institute of Cetacean Research)

NERICH T2 BEERE DNA RE OO DORBELIRESHEDHTE

Optimization of sampling effort for detecting fish eDNA in the open ocean

IR EW . s R CLREBE-AK) . W1 A, REE i (AR EME AR R) . I #E (BEA K- Jeum BT
R B ORK - Rt BB S . Ak o6 bRk - K

* Tatsuya KAWAKAMI, Aya YAMAZAKI (Fac. Fish. Hokkaido Univ.), Maki ASAMI, Yuko GOTOH (Center Biodiv. Sci.
Ryukoku Univ.), Hiroki YAMANAKA (Fac. Sci. Tec. Ryukoku Univ.), Susumu HYODO (Atmos. Ocean Res. Inst. Univ. Tokyo),
Hiromichi UENO, Akihide KASAI (Fac. Fish. Hokkaido Univ.)

IRIZ DNA OffiB &l - RHEEDRSE

Proposal for a simple extraction and detection method for environmental DNA

*EROR R, WA FRAE. K b BT (BHERR)

* Ryoji SUZUKI, Kunio KAWAMURA, Yuuko MIZUKAMI (Aichi Agric. Res. Cent.)

FRESIETENC & 2 RS DNA BE ORI & BEREICH# S E1L

Spatio-temporal changes of environmental DNA concentration due to fish spawning activity

OB AR - BE - FEE) . IR FE (ER - BE - 5 RIREREUKIT - EME M > 4 —) L Lk W5 O
BRBREEARAT - AW Rk > 7 —) IR FISC (K - BE - 585%)

* Luhan WU (Grad Sc Human Dev Env Kobe U), Yoshihiko YAMAMOTO (Grad Sc Human Dev Env Kobe U; Osaka Biodiv.
Res C RIEAFO), Shogo YAMAGUCHI (Osaka Biodiv. Res C RIEAFO), Toshifumi MINAMOTO (Grad Sc Human Dev Env
Kobe U)

IR DNA ZRWREM - FEOREAA 8 RICH (T 5EER 4 BEOEREROHTE

Estimation of habitat use of 4 migratory fish in 8 inflow/outflow rivers around Lakes Shinji and Nakaumi using eDNA analysis
R B (BHOREE - BARNS) . BE e GRS - E) . SR EE (BRI - EYEIR)

* Satoshi YAMAGISHI (Shimane Univ.), Hideyuki DOI (University of Hyogo), Teruhiko TAKAHARA (Shimane Univ.)

T HEMEDIRE DNA (FRETEZH?

Testing detectability of pollinators' eDNA from flowers

A FER (B TE R RUTERE) . A £ T AR (RARIE . W itz (5TR)

* Mito IKEMOTO (Univ. of Tsukuba), Masayoshi HIRAIWA (NARO), Shoko NAKAMURA, Hisatomo TAKI (FFPRI),
Masayuki USHIO (Kyoto Univ.)

BRIE DNA SR IC & 2 KEBEHKFIROAIZRICE T 2R 7 LOEEREES SUCERSHADIEE

Use of eDNA analysis for grasping the abundance and habitat use of hatchery-raised fish in river tributaries before and after a
massive flood event

YRR BT RE ES R BAL R ET R RS (LREE - BIREHA) . B B LK - AR

* Seiji MIYAZONO, Takao KODAMA, Yoshihisa AKAMATSU, Ryohei NAKAO, Takumi HANAOKA (Grad. Sch. Sci. Tech.
Innov. Yamaguchi Univ.), Hideaki MIYAHIRA (Dept. Civil. Envi. Eng. Fac. Eng. Yamaguchi Univ.)

BIE DNA (2 & 578 Y £ 0 JHUSEFEE OB R 2 151 S

Evaluation of genetic diversity of an endangered fish Gnathopogon caerulescens using environmental DNA
Ay . R EET (RBORAR). B i GE®K)

* Kei WAKIMURA, Kimiko UCHII (Osaka Ohtani Univ.), Takeshi KIKKO (Kindai Univ.)
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IR DNA Z AW LR ERDUNIIICEH 1T 2 BEEYMZKREDORAE

The investigation of fish fauna in urban and agricultural floodplain streams and channels in Kofu basin

*/hl —IE (YRCE - #383%) . JVHEME DT AW B (L3RR - A28 JL JRR (IWEEKEE - BEHE) .
g IEHE (YRCE - #i336)

* Kazumasa KOIKE (YRCE), Sakiko YAEGASHI, Kazuaki OTSUKI, Kouta TOMARU (Univ Yamanashi), Masahiro ITOU
(YRCE)

IRIE DNA ZRAW=7 2 OERTEIORE—®% DNA £ X Y FY 7 DNA ZHW LB —

Identification of Ayu spawning events using environmental DNA-examinations using nuclear and mitochondrial DNA-

PR A QUIEURRE -8, ik 2P URBE -3, =R M. R ET. JBE B R B (IEREE - AlEk)
* Minoru SAITO (Grad. Sch. Sci. Tech. Innov. Yamaguchi Univ.), Satsuki TSUJI (Grad. Sch. Sci. Kyoto Univ.), Seiji
MIYAZONO, Ryohei NAKAO, Takao KODAMA, Yoshihisa AKAMATSU (Grad. Sch. Sci. Tech. Innov. Yamaguchi Univ.)

Environmental DNA approach complements citizen science to detect an endangered freshwater stingray species in the wild

*Kean Chong LIM (Institute of Ocean and Earth Studies Universiti Malaya; Institute for Advanced Studies Universiti Malaya),
Amy Yee Hui THEN (Institute of Biological Sciences Universiti Malaya; Institute of Ocean and Earth Sciences Universiti
Malaya)

ERHORE DNABRICELITT7—Y Y 7 v FEORE
Study on air sampling method suitable for environmental DNA analysis in the air

PR, RREE S, R R R BRA QLR REAISR )
* Nozomu ONAKA, Manami INABA, Ryohei NAKAO, Yoshihisa AKAMATSU (Grad. Sch. Sci. Tech. Inno. Ymaguchi Univ)

ANEMONE : BRICH 1T 2RE DNA&BAIRY k7 —2
ANEMONE: environmental DNA monitoring network in Japan

AR A CRALKREE - A dw)
Michio KONDOH (Grad. Sch. Life Sci. Tohoku Univ.)

STINITIVTFTERRELIEAIN—-O—F 1TV TILT 1L PCR

Metabarcoding and real-time PCR for cyanobacteria

PRIFAZL I SR OUNBSEAE BT S) . Wl — CRoH BT RER)

* Kazuyuki OOI, Sayaka YOSHIKAWA (Kyushu Env. Eval. Assoc.), Takeichiro TAKAHASHI (Oita City Waterworks and
Sewerage Bureau)

ANZFI—=T oY —ICBIIRA YTy I ARy EY T DRE EBRE
Detection and removal of index-hopping in lllumina sequencers

M & GRAER)
Akifumi S. TANABE (Tohoku University)

ARBREDT-HDERE DNA Fv TORKE T LHICE T 2 HNEA

Development of the environmental DNA chip for the detection of non-native fishes and its application in dam reservoirs

g P (ETEREE - AN  A4F ST (HARLE (Bk) rhgemisent) . Ay %, B 58 AR 05 BIL, b &&= O
M (). ke RA QUIETKREE - Bl

* Ryohei NAKAO (Grad. Sch. Sci. Tech. Innov. Yamaguchi Univ.), Fumiko IMAMURA (Res. Dev. Center Nippon Koei Co. Ltd),
Hiroshi OKAMURA, Ryo MIYATA, Marie MURAMATSU (Toyo Kohan Co. Ltd.), Yoshihisa AKAMATSU (Grad. Sch. Sci.
Tech. Innov. Yamaguchi Univ.)

FANNGIOEBRAEANDIRE DNA EA LA IF7ED

How introduce environmental DNA into riverside census?

fEH %, KR —i KW E (ELZGEE) . WA £5, A B R B S5 8 (B AFZERT)
Satoshi SHINODA, Kazuhiro OHSUMI, Jun AMOU (Ministry of Land Infrastructure Transport and Tourism), Keigo
NAKAMURA, *Keiko MURAOKA, Ryusuke SHINOHARA, Kazuki KANNO (Public Works Research Institute)

REEBEDEREGIABEOLERRRAEICS T HIRE DNA SO A HEE

Feasibility of environmental DNA analysis in habitat surveys of fish species as indicators of environmental quality standards
PR R ROR Bl W O, 2 L BB AU A5, B SR AR W, A EEE CRE R VR ERBRIE)
B 52 AEIUNTZER) . FK Buh. AR A, ARG BT R R PRERIT)

* Shusaku HIRAKAWA, Jun NAKAJIMA, Masaya MATSUKI, Takaoki KOGA, Koichiro HATA, Manabu KASHIWABARA,
Toyokazu KOGA, Taeko ISHIMA, Yohei KANEKO (Fukuoka Institute of Health and Environmental Sciences (FIHES)), Takashi
MIYAWAKI (The University of Kitakyushu), Nobuhiro SHIMIZU, Gensei MATSUMOTO, Yuko ISHIBASHI (FIHES)

MiDeca as an effective tool to study Crustacean diversity in Mangrove Ecosystem

* Tadashi KAJITA, Maria Daniela ARTIGAS RAMIREZ, Shinnosuke KAGIYA (TBRC Univ. Ryukyus), Yukuto SATO (Faculty
of Medicine Univ. Ryukyus), Hiroto NAGAI (Faculty of Science Univ. Ryukyus), Ayano MUKAI (Harvard Univ.), Tomoyuki
KOMALI (Natural History Museum and Institute Chiba), Hideyuki IMAI (Faculty of Science Univ. Ryukyus)

B DNA Sz AW BEAMICE I 2V F5H) A0k

Detection of signal crayfish in Lake Inawashiro by environmental DNA analysis

PHGE KB RA EE. BRE A, b b FARR. R RS VE)N SR, NP B (BRaUask KANSO 77 R)

* Tomoki NAKAMICHI, Takahiko OKAMURA, Takaya HIROHARA, Takuji IKEGAMI, Masatoshi HAYASHI, Takanori
NISHIKAWA, Masahiro ONO (KANSO TECHNOS CO. LTD.)
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EEEE PCR ZAWKEKRICHITEY T FARIVELES VEEDBSREFE
A simplified method for the detection of geosmin-producing cyanobacteria in reservoirs using ultrarapid qPCR

*EER M, M FEE. BAR M OV 7 g vz avi vy oAt KR FEE (R T K E R AR ERERT) o
I Sl (i‘EFP TR R TREEER) . K R, AN KW G KE R KRBT . AR BOR (SRR A7
REFERFREY I 2 L= 3 YR s F GRS R RFBE R 2 7E R
* Takeshi WATANABE, Kosuke IKEDA, Nobutaka MAKI (Pacific Consultants Co.LTD.), Junpei OMORI (Water Quality Lab.
of Kobe Waterworks Bur.), Shiho EBISU (Plan. Div. Sewage Works Dept. Public Construction Projects Bur. City of Kobe),
Taketoshi SHIMIZU, Takuya ODA (Water Quality Lab. of Kobe Waterworks Bur.), Takahiro KUBO (Grad. Sch. Simul. Stud.
Univ. of Hyogo), Hideyuki DOI (Grad. Sch. Inf. Sci. University of Hyogo)

RBKICREZARMT 52 £I1CK 5 DNA IREDFHIE

Compensation of water quality influence to e-DNA analysis

CEE MY, MRS B KA BRI, Ak AHE. VEEE S ((BF) T—7 4 +Y)

* Hiromi SHIRAKURA, Takashi FUKUZAWA, Toshinori OHASHI, Hisao NAGATA, Naofumi NISHIZAWA (GO!FOTON
INC.)

BEDNAXIN—DA—FT 1V JICHII2ERHREEZERLEBBET) VL ZDERE

Accounting for species detection errors in environmental DNA metabarcoding: hierarchical modeling and its practice
YRGS B S Bor. I E—RR. AR 3 (ISR

*Keiichi FUKAYA, Natsuko KONDO, Shin-ichiro MATSUZAKI, Taku KADOYA (NIES)

HERBORBRARE? - 751 Y—DEE L DNA T—IR—RAEFEFNIREEBTEBVORBICEZ 5HE -
Is it possible to replace capture surveys? -Impact of primers and DNA databases on macroinvertebrate detection-

EAE Bk (*ﬂi"‘JIILﬁfﬁi%ﬂ%Jc Yy =)y RIS (R AR iR (BOoR) . BRI % (B AW
E%i T () 77> bed). BF 2l (W Th ()
*Yuta HASEBE (Kanagawa Environmental Research Center), Toshifumi MINAMOTO (Kobe Univ), Masaki TAKENAKA
(Tsukuba Univ), Yoshihiro HANDA (Bioengineering Lab. Co. Ltd.), Masafumi SEKI (Plant Bio. Co. Ltd.), Tomoyasu SIRAKO
(IDEA Consultants Inc.)

IRIE DNA DIRDBEO IV Y I x—2 3 VICBIT5BEBERIOFEICOWT
The Effect of Static Electricity on Contamination in Environmental DNA Analysis
THET AR T ER (W Th (FR)

*Tomoyasu SHIRAKO, Masatoshi NAKAMURA (IDEA Consultants Inc.)

Environmental DNA Meta-barcoding Analysis by Long Reads using the PacBio Sequel Ile system

*Yoshihiro HANDA, Keiko TSUCHIKANE, Satsuki TSURUTA, Nobuyuki MOROHASHI, Koichiro NAKANO (Bioengineering
Lab. Co. Ltd.)

KEEBERICEITREEDNA XA YN—I—F 1 VJIC L3 EHAERE

Marine fish survey using environmental DNA metabarcoding during water quality monitoring

HEH CHESA, TR FERA, FTER Hive, mUH BE  SUR iy & 8. HEP EEE B - (A1) 0 x 9 T5REAl
L) A B, M g, R #e (1‘$Pfﬁf)ﬂiﬂﬁ)

Masahiro YOKOTA, Atsuhiro SERA, Yoshikatsu ABE, Takashi MAEDA, *Tetsuya IIDUKA, Satoshi KANATANI, Atsuro
HINO, Kenichi MAKINO (Hyogo Environmental Advancement Association), Toshiki NAKAMURA, Atsushi OKADA, Atsuyuki
TAKEDA (Kobe City Environment Bureau)

REETHABHUADKSENRE LzKE - EE - X v MNEEYDIRE DNA 2712 & 5 HIRKITIEE

Detection of water birds using environmental DNA of sediment and water and water residure in Isahaya Flood Regulation Pond.
UNE RS Rl BURER. CTERE . AR BE BT R R SV 74 v s a3y vy vy Baiatth)

* Tomoyuki KOHAMA, Etsujiro KATAYAMA, Toru TSUNEOKA, Satoshi MATSUDA, Hiroshi MIZOSHITA, Takeshi
WATANABE (Pacific Consultants Co.LTD.)

IWOREBASREBRICE T DHIRME. HKE. BKKRBIDIIRE DNA (2 &2 BERBHERER

Comparison of fish detection results by environmental DNA according to tidal conditions, water sampling volume, and water
sampling depth in the coastal waters of Suooshima, Yamaguchi Prefecture

RO BRER. ANE Rz R BRRL. JEER M. St F—. & ERE OV T q vz ary yokat), i
FISC (AR

*Etsujiro KATAYAMA, Tomoyuki KOHAMA, Toshikazu TATEMATSU, Takeshi WATANABE, Koichi KUMEI, Koji KANEKO
(Pacific Consultants Co.,LTD.), Toshifumi MINAMOTO (Kobe Univ.)

RE DNARBRED=OHD/INY > TH YTV JEICKEY 5 ERAIRE

Fundamental study for the development of a passive sampling method on the environmental DNA surveys

RS RN TR O RS 23 (IDREBRRIE) . S8 BT (HARTLERK &b ILifsein)

* Yoshihisa AKAMATSU, Ryohei NAKAO, Manami INABA (Grad. Sch. Sci. Tech. Innov. Yamaguchi Univ.), Fumiko
IMAMURA (Research and Development Center Nippon Koei Co. Ltd.)
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Development of eDNA detection system for evaluating abundance and reproduction of freshwater mussels in the Ishikari River
Floodplain

* Junyi WU (Graduate School of Env.Science Hokkaido Univ.), Takashi KANBE (Research Faculty of Agriculture Hokkaido
Univ.), Hiroki MIZUMOTO (Japan Fisheries Research and Education Agency), Hokuto IZUMI (Graduate School of Env.Science
Hokkaido Univ.), Itsuro KOIZUMI (Faculty of Env.Earth Science Hokkaido Univ.), Hitoshi ARAKI (Research Faculty of
Agriculture Hokkaido Univ.), Junjiro NEGISHI (Faculty of Env.Earth Science Hokkaido Univ.)

IRIE DNA 2 AWM Y A TREBOXRICE T 24 4 HhF+ 5 EERRAORET

Examination of the Egeria densa abundances in the tributaries in the downstream segment of the Haji Dam using environmental
DNA analysis

CWE RO EE . AR B (KK - AREE)

*Takao KODAMA, Seiji MIYAZONO, Yoshihisa AKAMATSU (Grad. Sch. Sci. Tech. Innov. Yamaguchi Univ.)

BHEOKERE DNA X 9N—0—F 1 VI F RO

Development of eDNA metabarcoding assay targeting nuclear DNA as a marker for fish

AR KA CAEREE - 3838) . b s (AR - JeumB D). B Mz, I8 IS0 (RA KRR - 565%)

*Daisuke SASAKI (Kobe Univ.), Hiroki YAMANAKA (Ryukoku Univ.), Masayuki K. SAKATA, Toshifumi MINAMOTO (Kobe
Univ.)

R DNA S IC K B LBBICE T 2EANREX Y I EOSHICET 2HR

eDNA survey on distribution of domestic alien freshwater shrimp, Paratya compressa, in Hokkaido
*EE B, AT SR WA R (RiE RS

*Yuki KATO, Takashi KANBE, Hitoshi ARAKI (Hokkaido Univ.)

YAELYESRENRE DNAREROBREEBHNICS T 50 6HE
Establishment of Acheilognathus tabira tabira specific environmental DNA detection system, and habitat survey in Lake Biwa

2 &R (RN FREE - N F 34 = 0 ZWF5EF)
Kenshin YASUI (Grad. Sch. Biosci. Nagahama Institute of Bio-Science and Technology.)

NEDDDTVAILAEERZEOME E XY T/ LT

Establishment of extraction method of virus nucleotides from snakes and metagenomic analysis of snake viruses
HAE B (RN A RERFRE - N A 0 R)

Sora YOSHIDUMI (bioscience. nagahamabio inst.)

R DNA Sz AW EBBK RO A F H + ¥ EERIKRDOIEE

Use of environmental DNA analysis for grasping the abundance patterns of Egeria densa in multiple river basins

YECE HD (LK - AR EE T, JBE Jo R BRAL PR ETF (LKREE - 8IS E)

* Hideaki MIYAHIRA (Dept. Civil. Envi. Eng. Fac. Eng. Yamaguchi Univ.), Seiji MIYAZONO, Takao KODAMA, Yoshihisa
AKAMATSU, Ryohei NAKAO (Grad. Sch. Sci. Tech. Innov. Yamaguchi Univ.)

FLHOREREICHITZEREDNAXAIN-I—FT 1 VP RORKICAITT

Towards the implementation of environmental DNA metabarcoding for fish surveys in dam reservoirs

PIAA R (REOR-BE-5EE) . ERA B (EZBREATZERT) . I Mz (RoF K- BE-3653) . dinde —B. AR 528,
PR A OB (BR)) . —H0 3£k OKIEIBRE L > & —) . I A0 (AFK - BE - 563%)

* Takehiro MATSUMOTO (Grad Sc Human Dev Env Kobe U), Keiichi FUKAYA (NIES), Masayuki K. SAKATA (Grad Sc
Human Dev Env Kobe U), Jiro OKITSU, Takashi INAGAWA, Kosuke HIRAOKA (OYO Corporation), Hidetaka ICHIYANAGI
(WEC), Toshifumi MINAMOTO (Grad Sc Human Dev Env Kobe U)

EHMAENRE LIZRE DNA XA Y N—=0—FT 1 VI ROBER

Development of eDNA metabarcoding assays for Anthozoa

TSR T SF M (RETK - BE - ARISERE) . B A O - 74—V FEE). B3R e (TRt o R A
3 (AR - B - AH3EE)

* Ryohei NISHIZAWA, Qiangian WU (Kobe Univ.), Tomoyuki NAKANO (Kyoto Univ.), Tomoyuki KOMAI (Natural History
Museum and Institute Chiba), Toshifumi MINAMOTO (Kobe Univ.)

HEY DNAICKDETSNEEN TSV Y bV DidE 100 FEITHhT- 2 EREDEE

Reconstruction of 100-year dynamics in zooplankton spawning activity revealed by sedimentary DNA

AR P (BRI RERED) s g (R HH) B RN =18 (FRR IS BR B3 (R
ek - )

*Kai NAKANE (CMES. Ehime Univ.), Hideyuki DOI (Grad. Sch. Info. Sci. Univ. Hyogo), Natsuki OCHI, Michinobu KUWAE
(CMES. Ehime Univ.), Narumi TSUGEKI (Fac. Law. Matsuyama Univ.)

RIEDNA D SAIDRENFTEZHET S  DNADRTERREZERLEETI VY

Estimating fish distributions in rivers using eDNA: a hierarchical Bayesian modeling approach that takes the eDNA dynamics into
account

O R GRAERE) EIN iz, Bl B GRAGALBRIE fRaetkalath) R i CGKERRE - ACERT) g e OR
JekF)

* Aoba ITO (Tohoku Univ.), Hiroyuki KAGAWA, Masaru NARITA (Tohoku Ryokka Kankyohozen Co. Ltd.), Yutaka OSADA
(FRA), Michio KONDOH (Tohoku Univ.)
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Seasonally differentiated distributions of the two smelt species in Hokkaido
P SR, mE S AR RE (ER)
*Takahito IKEDA, Takashi KANBE, Hitoshi ARAKI (Hokkaido Univ.)

IRIE DNA 71 X RiFHIE R 1 K ZRA TEHREORFHIBIERZEKICES

eDNA x Phylogeography: Revealing phylogeographic information of multiple species from water samples

EHH GIOREE - ). ZH EE (k) BREREGYF—7), R &P (LDHKRE - 8180, % BW (LK -4
B R B QUITREE - B0 1 B (5OKEE - #1)

* Satsuki TSUJI (Grad. Sch. Sci. Kyoto Univ.), Naoki SHIBATA (Env. Res. Sol. CO. LTD.), Ryohei NAKAO (Grad. Sch. Sci.
Tech. Innov. Yamaguchi Univ.), Ryutei INUI (Fac. Socio-Env. Studies. FIT), Yoshihisa AKAMATSU (Grad. Sch. Sci. Tech.
Innov. Yamaguchi Univ.), Katsutoshi WATANABE (Grad. Sch. Sci. Kyoto Univ.)

REDNAZHAW:=V Y hO Y T EREHEDRH

An attempt to estimate the biomass of the brackish-water clam using environmental DNA

*REE O, L L LR R GE XKD BT B GEMEERED). M 45 AR CE LKR). &
JEE (ESHUR - W& R)

* Satoshi KUSUDA, Tetsuya YAMAZAKI, Daisei ANDO (HRO Salmon and Freshwater Fisheries Research
Institute), Shuichi MANO (HRO Abashiri Fisheries Research Institute), Takashi KANBE, Hitoshi ARAKI (Hokkaido
Univ), Teruhiko TAKAHARA (Shimane Univ)

FBEEXKEIICZEITSZ DNAAZN—OA—FT 1 V2L BT A BRI

Diet analysis of masu salmon (Oncorhynchus masou) using DNA metabarcoding at the Ota River, Fukushima

PRI ST M R, A RS S8 B Rl . i S5 (BERZBREETIEIT) . &8 4. FIH o,
W T GRESRY) . IR B3 5K Bl (RS IRUKIDRERERSS) . /NRdE —B (HARIE T ORZE I . A
A (EINLBREEATZET)

* Yumiko ISHII, Jaeick JO, Rie SAITO, Natsuko KONDO, Masanori TAMAOKI, Nobuyoshi NAKAJIMA (National Institute
for Environmental Studies), Tsutomu KANASASHI, Toshihiro WADA, Kenji NANBA (Fukushima University), Yuto FUNAKI,
Wataru TERAMOTO (Fukushima Prefectural Inland Water Fisheries Experimental Station), Kazuma KOARAI (Japan Atomic
Energy Agency), Seiji HAYASHI (National Institute for Environmental Studies)

YUy avuABEOEEHERAEICE T S5RE DNA RHERICDOWT

Environmental DNA detection trends in annual surveys of salamander habitats

R BURT EIl BEAE T AR A, B S OORER (FR)

*Maiko AKATSUKA, Yuriko TAKAYAMA, Tomohiro UCHIIKE, Ayaka MATSUMIYA (Taisei Co. LTD.)

MR ZER L -HBIEE - MHREORR

Proposal of simple filtration and extraction method with Micro Channel Technology for e-DNA analysis

REE R (T—74 by B 2 — W) P S K AR BA BAE (=7 b)) bE e (LR
*Takashi FUKUZAWA (GoFoton & Biryu Planning), Naofumi NISHIZAWA, Hisao NAGATA, Hiromi SHIRAKURA (GoFoton),
Hideki DOI (University of Hyogo)

Multiplex PCRIZEICK 2 HIBRENBBICH T DER T F L BIE T F D5 1R

Evaluation of indigenous and introduced Carassius auratus populations in two isolated islands in the Ryukyu Archipelago by
Multiplex PCR methods

PR KA, AR Bl (R SAL AR EREE IR AT SE )

*Kotaro ISE, Masahiro YOSHIMOTO (Okinawa Kankyo Hozen Kenkyusho Co. Ltd.)

RIEDNA ZFIB LY AL TROKERHBESIRERE

Investigation of aquatic insect community using eDNA meta-barcoding based on three DNA regions
*ONERE W A REIR, AT REE (LAYRESS)

*Sakiko YAEGASHI, Hiroya ARUGA, Hidehiro KANEKO (University of Yamanashi)

RIE DNA ENRIBY R T LORSK : INFREDES 5@i%

Gravity filtration for eDNA: A simple and fast filtration system without electric power

IR (GRS B, B OEE (TSR

* Shin-ichiro OKA (Okinawa Churashima Res Cent.), Masaki MIYA (Nat. Hist. Mus. Inst. Chiba)

Fish Diversity of Mangrove Rivers in Iriomote Island, Japan.

* Maria Daniela ARTIGAS RAMIREZ (TBRC Ryukyu Univ.), Yukuto SATO (Ryukyu Univ.), Shinnosuke KAGIYA (TBRC
Ryukyu Univ.), Ayano MUKAI (Harvard Univ.), Hiroto NAGAI, Hideyuki IMAI (Ryukyu Univ.), Tadashi KAJITA (TBRC
Ryukyu Univ.)

BEDNAICKZ 704 )2V I —ADRERORE

Development of environmental DNA-based method for detecting small Indian mongoose Urva auropunctata

AL RA, A /K (BIRE). W #5F GUIETEREE - A0 g FREL, 3o i Bl (MRER) . Gl S5, I
AN ABAR B (B2

* Yuka IGUCHI, Tomomi ARATANI (JWRC), Ryohei NAKAO (Yamaguchi Univ.), Takuma SATO, Takamichi JOGAHARA
(Okinawa Univ.), Takahiro MOROSAWA, Tomonori KAWAMOTO, Takuma HASHIMOTO (JWRC)



PP065

PP066

PP0O67

PP068

PP069

PPO70

PPO71

PPQ72

PP073

PP0O74

/B PCR EEDIRIE DNA 2D
Application of compact PCR system to environmental DNA analysis

A D (REABEEE L) AN IR (2 47 754 ), vk #i (EAHL)
* Motohiro IDO (Grad. Ryukoku Univ.), Masanari KITAGAWA (Takara Bio Co. Ltd.), Hiroki YAMANAKA (Ryukoku Univ.)

EFEKYLRETHOE=Y )V JICEIF2REDN ADFERICAEITZREFICOWVWT

Examination for utilization of eDNA in monitoring at Miyanaka Intake Dam fishway

THEA $h BLE B ORIR BB (] REHA), JIN 3k ((Bk) BERRBAOIZERT) . g % () CTIY—TF)

* Taku MASUMOTO, Makoto OKUTOMI, Hirotoshi KIBUSHI (JR EAST), Makoto KAWASAKI (CTI Engineering Co. Ltd.),
Hideo KATO (CTlIreed Co. Ltd.)

RiE DNA B ZRAWEF v RILFr Y b 71wy Y21 DERRE

Environmental DNA analysis to investigate Channel catfish survival

FAUTHR B RS WIS GEE WS P B30 (R HAE) D EE AR KA RIA R G IR e aRER g ) |
e R (REA RS

*Mao CHIKANO, Akemi FUJII, Akihiro KONDO, Masafumi NAKAMURA (Hiyoshi Corporation), Takashi TAGUCHI, Daisuke
ISHIZAKI, Haruo OKAMOTO (Shiga Prefectural Fisheries Experiment Station), Hiroki YAMANAKA (Ryukoku University)

SHFEOFEHEBEY P HIRE DNA M & #1ER S 2 7 ARZADOBERFEEMEICOWT

A perspective on global-scale paleoenvironmental DNA analysis in marine sediment and its applicability in Earth system science
* R RE (JAMSTE - &A1a 7812201 B A, fidE 04 (JAMSTEC - W2 79 v b7 + — KB BISE M)
* Tatsuhiko HOSHINO, Nan XIAO, Fumio INAGAKI (JAMSTEC)

S[EEHICH T DRBRICH T2 7 1 HBEOINETFH ~FEAEO—HKA)IZHRE LT~

Estimation of distribution changes of Ayu along climate change in the first class rivers in the Chugoku region

RS, EE BT GLOREE-BIEER) . w2 B (LR R P R B (LEKEE - BUEFH)
* Kanta KOBAYASHI, Seiji MIYAZONO (Grad. Sch. of Sci. and Tech. for Innov. Yamaguchi Univ.), Ryutei INUI (Fac. of
Socio- Environ. Stu. Fukuoka Inst. of Tech.), Ryohei NAKAO, Yoshihisa AKAMATSU (Grad. Sch. of Sci. and Tech. for Innov.
Yamaguchi Univ.)

TMREEHICEBRANDERZRDHIRE DNAFEIRY FORREERE

Development and Implementation of an Environmental DNA Research Program to Deepen Citizens' Understanding of Ecosystems
R ROR. B E), B R R B (HARREACRED) . R BUK (B (BR) STUIMIN/ o6 @ HARRFA AR
fE) AR ESE, /R B, =0 A, A R, REEE HET (HARMAACREE) . Bk 58% (LRRE - KER) .
R M CRACKEE - Aedofber) et il (T3Ehed) | 355 BT OuMREE - 190, 5 B8 (T-EErhuid)

* Hiromasa MITSUI, Itaru MASUDA, Yosuke UEDA, Tomonori YAMAMOTO (Miraikan), Keita MUNAKATA (S'UIMIN Inc./
Miraikan), Naomi AIKAWA, Nozomi KOBAYASHI, Chisa MITSUHASHI, Yuta TANIMURA, Masako TAKUMA (Miraikan),
Akihide KASAI (Fac. Fish. Sci. Hokkaido Univ.), Michio KONDOH (Grad. Sch. Life Sci. Tohoku Univ.), Tetsuya SADO (CBM),
Satoquo SEINO (Grad. Sch. Eng. Kyushu Univ.), Masaki MIYA (CBM)

BEKRBICEII2ERNFLHEHENERC SV E =9 FTDRE DNA KR

Detection of an endangered bitterling fish Rhodeus atremius suigensis using environmental DNA in an agricultural channel

* KBTS T (R IDORBEBRSE) « 8 BT (RILORERERE)  /NEK BT CREATARAR) . B0 sk (R LR PR o
W AN (R R BEBREE)

* Kanoko OTSUKI, Mayuko HAMADA (Okayama Univ.), Noriyuki KOIZUMI (NARO), Tatsuya SAKAMOTO, Kazuyoshi
NAKATA (Okayama Univ.)

EEPCREICLIERBBETHEL I ESDERTHETE

Identifying habitats of critically endangered species, Acheilognathus tabira erythropterus using quantitative PCR

YR HICE S B (EBROD R B R (bR ABIBREE 7 + — F 2) 088 Aok (EBRWE) /M —5h (BN,
I WA I B AR E—ES (BRI

* Kayoko FUKUMORI, Natsuko I. KONDO (NIES), Tomiji HAGIWARA (GEF), Mirai WATANABE (NIES), Kazuhiro
KOMATSU (Shinshu Univ.), Haruyo YAMAGUCHI, Megumi NAKAGAWA, Shin-ichiro S. MATSUZAKI (NIES)

REICEITE2NA AT T7AYVILDORERE%ERE DNAHSHES

Finding the origin of bioaerosol in the Arctic Sea using eDNA approach

R LK), Yxv— 2037y (3uF PR

*Jun UETAKE (Hokkaido Univ.), Jessie CREAMEAN (Colorado State Univ.)

RIE DNA ERRDEZY Y VY I FETHLMCR S IERBEIEED 1 ¥ 51 Bk Z KR EEEFE MR/
Population decline of an endangered unionid in streams is revealed by eDNA and conventional monitoring approaches

OB (FERER - B - BRI NI BER. N A (FERRK - B - )
* Hiroki HATA (Grad. Sch. Sci. Eng. Ehime Univ.), Kota OGASAWARA, Naoki YAMASHITA (Dep. Sci. Biol. Ehime Univ.)
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IRIE DNA EEBNZAVWERRIIOT7 LIFRETEDHTE

Estimating the amount of larval Ayu descent on the Nagara River by environmental DNA quantitative analysis
BROBRE. DS A (B R B B ARFH =S A BIE)

Takeshi MORI, Toshinari OZAWA (Gifu High School)

EILEKETORLEEZREE | ~5FE DNA AL AEFI - BRIIKROEYHE (RE) AR

~ Detection of unknown rare species in Himi City, Toyama Prefecture ~ Survey of biota (fish species) in the Busshoji and Moo river
systems using environmental DNA analysis ~

Y WA, R SRS, NG A N R, PO SR, OREF LR, BFE FREE AIHE B ORBUERRHAERZETT) |
W B ORBGRIARD) . Il #E (& 1ILR)

* Takeki IWATA, * Miyu ITOU, Ichigo KAJI, Tomoya KOTAKE, Aika NISHIMURA, Tadaharu OHNO, Takumu NODA, Naoki WADA
(Osaka High School Science Research Club), Teppei TANIWAKI (Osaka High School), Yuji YAMAZAKI (University of Toyama)

DFFDEEREICHITIEEDEH

Vegetation characteristics in eel habitat

NI R, K L ORMH G, IR SR, B R—AR CRESFER)

* Airi OGAWA, Midori KAKU, Kensuke MATSUDA, Syunsuke KOUSAKA, Soichiro MINAMI (Tennoji High)

DFFOEBREICHITS COD LU VEIEEEDBR

Relationship between COD and phosphate concentration in eel habitat

PR S, a2 HE . AR NS (REFER)

*Nana SAKURALI Sinobu KASE, Megumi YOSHIHARA, Korin YAMAMOTO (Tennoji High)

FLERY AV N VROERBHOBEEZEEL T REEEF >/ 71 v — 0K —

Aiming to identify the habitat of the rare species Libellula angelina :Designing Primers with Specificity

FRZE RF. AT 5L ARAT AESR (BHNVE RR H ARHFER)

Haruto SHIMBA, Ren MORISHITA, Seiya MATSUMURA (Kakegawanishi High School, Nature and Science club)

RiE DNA Z W EBHEEREDES IR
Detection of environmental DNA in the water in Fukui, where native rare species, Gasterosteus aculeatus, live

ORI AR B A Ll IE— OB SR
Sota OKI, Konomi SHIMANO, Keisuke MAKARA, Masaichi YAMAZAKI (Fujishima High School)

ZyiRYINS Y FIORLEICAITZRE DNA BHE RO

Towards the conservation of Rosy bitterling Rhodeus ocellatus kurumeus : Development of detection system for environmental DNA
HEH OB T ZEEE, P B fRE EWL TR BUD. S BB GERETRARRRAE) . A Wws I f,
AT Sk (EEER) . ZH R (k) BEREY —F), 3L FH GUREEED) . J2 &P (LEREEAIS) . I
iR o (R

Honoka TSUDA, Soraki YAMAGUCHI, Takato HIRAYASU, Tatsuya HUKUI, Tsukino TAKEMOTO, Yuichiro KASATANI
(Kozu HS. Sci. Club), Yu KARATANI, Ken KAWANO, Naoya FUJIMURA (Kozu HS.), Naoki SHIBATA (ER&S.), Satsuki
TSUIJI (Grad. Sch. Sci. Kyoto Univ.), Ryohei NAKAO (Grad. Sch. Sci. Tech. Innov. Yamaguchi Univ.), Seigo KAWASE (LBM.)

Tube (DNA LoBind, Protein LoBind) M&\W\Z &k % DNA EEOR D LLBIREE

Comparative verification of DNA concentration decrease rate due to differences in Tube (DNA LoBind, Protein LoBind)

*EPH 62 I EEE (RIGERRHAIRIEE) . A 8 CRBGE#)

* Takumu NODA, * Naoki WADA (Osaka High School Science Research Club), Teppei TANIWAKI (Osaka High School)
EERRICE T SRE DNA 2172 AV 8Kk E KRB 02w OEE

Understanding the distribution of freshwater bivalves using environmental DNA analysis in Hyogo Prefecture

A AL (RIRBRHAIRIEED) . A 8- CRBGERD) . T 5% (LIRS R R AEBE G R A 2e )

* Aika NISHIMURA (Osaka High School Science Research Club), Teppei TANIWAKI (Osaka High School), Hideyuki DOI
(Graduate School of Information Science University of Hyogo)

R DNA ZHWERBHEF/IIRRICE T2 TIL—FILODRHEE
Examining the Distribution of Bluegill in Takano River by Using eDNA

TP B, R ROLL R (RAEER)
Kai NAKANO, Keisuke ADACHI, Natsu YOSHIDA (Rakuhoku High School)

KEFRICERT S HRO/N\Y Y > 30797 (Hynobius guttatus) DHETEEDEEEA I

Life cycle of Mahoroba salamander (Hynobius guttatus) in Ogaki City, Gifu 1l

BEEP AT, BEWF S DH T, N ot (RIEILEREARMER Y R a Ny Y g o )

Kosei ASANO, Ryujo SHIKANO, Chihaya YAMADA, Eisuke TANASE (Ogaki-Kita Senior High School Nature Science Club
Mahoroba Salamander Team)

FAY > 30 UF (Andrias japonicus) DEBRZEDER ~BREBZECAA YV 300 F (EVRVOHI 2 ~
Study on the habitat of Japanese Giant Salamander (Andrias japonicus). ~ \Why are there no giant salamanders in the Ibi River ? ~
KH &R A T5, I b, &% 1 OJEILERBRRRA A+ 2 a4 8)

Yugo OTA, Takuto SUGIMOTO, Rikiya ITO, Aiko KANAMORI (Ogaki-Kita Senior High School Nature Science Club Giant
Salamander Team)
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Session | The Science of Monster Hunting (in English)
Neil Gemmell (University of Otago, New Zealand)

Environmental DNA, or eDNA, is a smorgasbord of organic materials left behind by living things as
they pass through their environment. This trace material is increasing being used to make sense
of previously hard to study species, communities, and ecosystems on land, in the water, and even
in the air. In marine systems we are testing the power of eDNA approaches for rapid and accurate
assessments of biodiversity and ecosystem health - key enablers of ecosystem-based management.
While recent studies, including our own, have shown the potential of eDNA to detect even rare,
highly mobile, marine organisms, questions remain about the spatial and temporal resolution of
marine eDNA. We have explored these questions in marine settings around New Zealand and find
extraordinary spatial resolution in our eDNA work. Temporal effects also appear to be surprisingly
modest. | will discuss our findings in the context of future plans to monitor our aquatic systems for
fisheries, conservation, biosecurity, and other purposes including the occasional monster hunt. In that
final context | will explore how that rollicking tale of monster hunting captured the imagination of the
public and media and presented an unprecedented opportunity to talk about genetics and evolutionary
science in a fresh way.

EERN | Gemmell RKIZA Y TREHE T, D FERZELRERE. ELEYEIBTZEOHRALALTOY I b
DI—=F—ZHEDTNS>LPWVWET, RTHSEIZ 2019 FICHANBEEE B S>TRAM - 2y ¥ —DRKIC
B27OYTVMMcOWT, BEBESGRABHSBELVWERERERD I U, TBWI EZIEHT 3,
CEDELE, BETADHEE - MRICHELUBHBHEEBDIDTIRBVTL L SD,



Session II Connecting the dots in the web of life with eDNA and Networks (in English)

Jordana Meyer (Stanford University, U.S.A.)

Our world we live in is a complicated web of species interactions, including with yourself, both
directly and indirectly impacting individuals through to ecosystems and the planet. Global biodiversity
is threatened by the anthropogenic restructuring of animal communities, rewiring species interaction
networks in real-time as individuals are eradicated or introduced and even hybridizing with changing
climates. We are working towards more rapid, quantitative, and non-invasive technologies for robustly
capturing changing biodiversity and quantifying species interactions through molecular ecological
networks. Feces is gold in this respect, and | cannot get away from it in my work, as it constructs the
network of these interactions (diet, microbiome, parasites) and reveals the reproductive health, level
of stress, individual genetic identity, and the biodiversity of an area. Through fecal surveys we were
able to capture mammal assemblages better than camera traps, understand the effect of fluctuating
predator populations on plant communities, identify keystone species and determine the structure of
the community. | will discuss our findings from a California ecosystem impacted by the natural return
of an apex predator, to the unique hybrid elephants in the Congo and how eDNA plays a role in these
assessments. | will also be sharing with you my personal web of different pathways in the sciences
and academia, all leading to conservation efforts.

SEEBAN  Jordana Meyer @i, RE2T /U X ARBE. BYTHEZEME T 2E8EFE T, HE.
AT A—RKZOELTZRICEREL. ERENLRDNA XIN—O—F s v IEERWT. AfFttickirz
HBRXY N T—JOBBEICOVWTHRELTVWEY, AVIREFEMETIH. YNV FICERT YD EHFMA
MDYV TDINA Ty KD, EEREVIDBRICEDLSBEEESZ TVWEHERRLTWVWET, ¥k
ARERRE. RET/LRMERY NT—VERZNAL TEBFELORDEADHRERM EEE®SZ I ETT,
Fle. REROBRARETBREZENRT cdHlc. BFEXEMAE Wildtrax Explorations ZEE UL TWET,

Session Il #AKTESS | EBIE DNA DEBEEF v F7ICR (in Japanese)
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ESULORM. HD2VWEERPRBOEZBALRRDEZDLDET, £, BEFOFvVNRZEZDE-
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U, FREEZ<KOANIAZY FIBETENMMTEE Ul SRAOFBETKRANFRINTOETH, 220D
RICHAETIREDNA DBREZEDEVWEL £ 5,



~ B®H%=R/ Self-organized symposia
115215(®9:30 - 11:00 / November 21st (Sun) 9:30 - 11:00

| X8I « FT=FZalb—YaVDARAAX
Encouraging meta-analysis and data simulation for eDNA analysis

HEE R FH (ERXF)
Organizer: Toshiaki Jo (Faculty of Advanced Science and Technology, Ryukoku University)

AT E T, BROMERBRZNEL. EENICHRETZ2OM 7 TO—F TH S, HIERNVAKRET—H

LARWEEY. BAXDOMRATIIBNEREZREUVICK WESICEMLGFERTH D, HERZE - BEE¥ - £8%¥
BRESGRBMRABFTTEREINTWVWS, ZDHAFEIFTIF. REDNAMRBETOI Y EYHFIADEEY. K
iz 2ERE DNA OHE - BIEEOREAICE > THEEM S LhaWw, oo BHATORE DNA ORZEEERZ
HIZERL, SDBEOEVWEYIH - EOHEZTS LT BARBEPERERIILEZADZ &, HEET
UV TF—93Zalb—yarvbE k. WeBEERAREZEZTNBICEVWGW, REETIH. RE
DNAWRICHIF DR IBRE LT —F I aL—yav0fIEBNAL. Ihs 7 7O0—FHAEEME LT &E
EDNAZ) OEISBIZRBICEDLSBEMERLTOMERLIW,
Meta-analysis is the statistical approach that collects and quantitatively synthesizes multiple studies’
results. It can be effective when there is a conflicting result among studies, and the sample size of
each study is too small to detect statistical significance, being used in diverse study areas, such as
medicine, psychology, and ecology. Meta-analysis may thus be promising for reaching a consensus
among environmental DNA (eDNA) studies and elucidating unknown eDNA characteristics and
dynamics. In addition, to say nothing of field sampling and laboratory experiments, mathematical
modeling and data simulation can also provide us with profound insights to fully understand the
spatiotemporal range of eDNA signals and precisely estimate species distribution/abundance in the
field. In the workshop, we introduce some applications of meta-analysis and data simulation in eDNA
studies and discuss how these approaches contribute to the further development of eDNA analysis
and ‘the science of eDNA'.

T{NESRER) 1R FH GEaXS)

Introduction Toshiaki Jo (Ryukoku University)

TR1E DNA OEH LK UEIREZ X Y BIH 512,

& FEA. L B GEax®)

Meta-analysis sheds light on the characteristics and dynamics of environmental DNA
Toshiaki Jo, Hiroki Yamanaka (Ryukoku University)

A—ToT—5 EATEN HE TN EREmN

Open data and meta-analysis

Ryosuke Nakadai (National Institute for Environmental Studies)

TERIE DNA DEFHEET U v ~&RiE DNA ODRER%E X 7 BTN 5E D~

Tk E D (RERIAF)

Modeling and simulation of eDNA degradation rates: A meta-analysis approach

Tatsuya Saito (University of Hyogo)

"RIE DNA [FEED AR Z RKIRTEZDN ? ~H)PEEFES I 1L —Y 3 VickBRE~)
IR BIR (LAKREASRE RIRRISEHZER)

Can environmental DNA reflect the spatial distribution of fishes? —a simulation study
with material dynamics model in the river—

Kanta Kobayashi (Graduate School of Sciences and Technology for Innovation, Yamaguchi University)
FELE - EEMA

Discussion
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Introduction

R HFH FER’XFH)
Toshiaki Jo (Ryukoku University)

2) "IRIZE DNA OEBEHE S VEIEZEX YBITD SHS,
Meta-analysis sheds light on the characteristics and dynamics of environmental DNA

R FH. i+ B8 (EEaXFE)
Toshiaki Jo, Hiroki Yamanaka (Ryukoku University)

BREENIIRE DNA D SAEYIODHVYEZBIEICHERY 5 LT RIE DNA OMEER L UEREOIER (Z1ESHD
TEETHD. <5 URREDNA DEBRARIIKIEBRSNTVNDZ DD, ZO10FEHFD THEAERSNT
EBEZ<OMERBRZHEIT D2 LT REDNA DHEEL LUHEBICEIT ZHEARNMESNDIHILHE LN
BV, ZZTHBEIF. CNFTRRINTE 700 AU LOETHARICEDE. (1) REDNA ICEDKEY
EHERE (R2E) T 2REDNA OHRE L CEFEEREBOEE, (2) A)licH T BIRE DNA OBRIC
BT 2X BT ZEHU ., RIBDARTIE. WRETIDEHP T4 —HABTA X, REREILL>TE
MEHTERENERDI I EZHR Ul FRBRBOMR TR REDNA DB RERS L LB REZHE L.
IRIE DNA O TRABNO—RHBBRIEREE TN EZERB LYY T VT VICEAT 2 RBAE S,
Understanding the characteristics and dynamics of eDNA are critical to precisely interpret species
distribution and abundance from eDNA detection. Although such eDNA basic information is still
limited, integrating the eDNA studies published during this decade may shed new light on eDNA
characteristics and dynamics. Here, we conducted meta-analyses based on more than 700 eDNA
papers to examine (1) the effects of eDNA production source and state on the abundance estimation
accuracy via eDNA (R2 value) and (2) the downstream transport of eDNA in riverine environments. In
the former, we found that the estimation accuracy varied depending on target taxa, filter pore size,
and environments. In the latter, we estimated the average transport length and depositional velocity of
eDNA in the river, inferring the general distance of eDNA downstream transport and an optimal eDNA
sampling design taking it into account.

3) "A—=T o TF—5 E XTI
Open data and meta-analysis

hE =N (BERBHRET)
Ryosuke Nakadai (National Institute for Environmental Studies)

AROFPFTHWET—YZ2R/HIT 2 THA—T>7—4%) ORNIEERRICIHALTWS, chickh., &F
XHOEHUEZAW X YBEROH RS T, EROHERHIRIESD 2 WIEEE U cEBIRaioxT —% Z AW
BHOBRBICIED DDH 2, AEKRTIE. FUHIKA—TYT—FOXFFEITICOWVWT, BEDOHTRRZ EHHEIC
Y B, e, A—TYTF—FERAVWCHAERO—HFIE LT, BRENTOLREDNAICLDBESHCEI N
LIROEBEBEYBRET —F CBEAATORARET —FZ B L. MEOHE/NY—VOHBELEEERICD
WTEBZTOARICDVWTIBNT . REBICEREDNADFICEWT, A—TUT—IPAIBRHELS
FHHRICDWTEBEICDWTIRAR W,

In recent years, the trend of "open data," in which data used in research are made public, has been
rapidly expanding. Consequently, it has become much easier to conduct not only meta-analysis using
values calculated in each article but also researches using original datasets before processing in



each study. In my presentation, | will explain recent situations on both open data and meta-analysis
firstly. Also, | will introduce our study as an example of research using open data. In the study, we
compared global marine microbial community dataset revealed by environmental DNA with global tree
community dataset, and summarized their similarities and differences between patterns from micro-
and macro-organisms. Finally, | would like to argue perspectives of the benefits of open data and
meta-analysis in the field of environmental DNA.

4) "5 DNA #BFHETY VY ~&EiE DNA OSBERZEX BRI SES~,
Modeling and simulation of eDNA degradation rates: A meta-analysis approach

ik E (RERIKF)
Tatsuya Saito (University of Hyogo)

BRIE DNA FREFR THRABIBROZEZZITTWS, MEOXEZEE U RITNIEEMEDE/NTMEP. F
LEVIEREREEORE THEEZSIZSRI L, BROBRICHEZRIFIIEELH S, RIE DNA DR HEE
HZBASMCT BHIC. ITNFTHRAGEGE KR, pH. 185, &, DNA 8. PCRIBER) TH#HEER
MTNTE, Uh L. BRABRIEICEITZREDNA ODEZ LD L CEREL,. BEMICHIBTT 2/5HITiE.
INSOREINSBSNT—YEZRENICTHMIT 2 ENEETH S, fafcbid. TNETIKRERINTER
IR DNA O RZIREE U T SETM RO T —F ICE DK XY BT Z 1TV, IRIE DNA O REEEET 20 FE
Rz 5HIC U (Saito & Doi 2021 DOI: 10.3389/fevo.2021.623831) FlcfhlcBld. T—I M SERS
NEETNICEEYZTaL—ra v T, KEE PCREBEROKRLBEASDOEICEVWTOERE DNA 2 EEX%E
FRIU fco
Environmental DNA (eDNA) subjected to various degradation effects in the environment. The eDNA
degradation may cause underestimation of biomass and false negatives for rare/endangered species.
In order to clarify the factors that cause eDNA degradation, degradation experiments have been
conducted under various conditions (water temperature, pH, salinity, water source, DNA region,
and PCR amplicon length). In order to better understand and comprehensively determine the eDNA
degradation in various environments, we conducted a meta-analysis study on eDNA degradation (Saito
& Doi 2021 DOI: 10.3389/fevo.2021.623831). In this study, we collected the data from the previous
studies described eDNA degradation in the environments to identify eDNA degradation rate and the
related factors. From the 95%-quantile model, we simulated the maximum eDNA degradation rate in
various combinations of water temperature and PCR amplicon length.

5) "RiE DNA [FREOAHIKRERMTESZON ? ~AIPEHEI I 2L—Yavic k&5~
Can environmental DNA reflect the spatial distribution of fishes?—a simulation study with
material dynamics model in the river—

IR B (ILOXRZEXRZERT BIRBIZHRR)
Kanta Kobayashi (Graduate School of Sciences and Technology for Innovation, Yamaguchi University)
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In recent years, the use of environmental DNA (eDNA) analysis is increasing as a simplified
assessment technique for riverine fish biomass. If the spatial distribution of fishes reflected to eDNA
concentrations can be estimated, the fish biomass distribution can be revealed more accurately using
the eDNA analysis in rivers. In this study, we estimated the dynamics of eDNA sources (feces, mucus,
etc) in the river by the simulations using our river ecosystem models. Our models revealed that the
concentrations of eDNA sources generally reflected the upstream distribution of fish biomass and that
the transport distance of eDNA source would increase with increasing flow regime. Our models also
revealed that relationships between the concentrations of eDNA sources and upstream fish biomass
were affected by the differences in ecological traits of fish species and flow regime.

6) B5E - REER

Discussion

Il 2RG2EEICH T ZIRIE DNA HMrORREEE
Current status and prospects of environmental DNA analysis in various taxonomic groups

REE IRE e (\RXFE)
Organizer: Masayuki K. Sakata (Graduate School of Human Development and Environment, Kobe
University)

RIE DNA MTORR EBRDDEHEZIKICOIEZNZDOEZ EFRENMTREB > TWVWS, FICEYMSIRER

BLUTHWSNBZEEDNA XY N—O0—FT 1 V7 IcBWTIE. MiFish 754 Y —DRERRLUBEEEETRE L
EREDNAXYN—=0—FT 1 V7 DOEMPHEINIEEICKE - KELTWS, ZO—ATREMUNDHEREIC
BWTREBERLEBEAINEZ W, FEKXTREILZDOLSHBABEHENRE ULBREDNAXYNN=O—FT 1>
TIEDWTEREY T, AZN—HYITFAY—DFEK - FHli. V77 LY AT —IR—ADEE, #HLIFHH
ENBAIZN—HILTSANV—DFERICLDBESNZEROFALINETLRERZIBEFIADEL T E, FKIiff
FEIE & ISANAEOMmAIC DWW TIRRZBNA L. InhSOREZERLICL,
Environmental DNA (eDNA) analysis targets various taxa, and most of them are fishes. In particular,
since the publication of the MiFish primer, the technology and knowledge of eDNA metabarcoding,
which is used in biodiversity surveys, have been greatly enhanced and developed for fishes. On the
other hand, many taxa other than fishes are underdeveloped. In this session, mainly targeting those
taxa, the topics will include the development and evaluation of universal primers, the construction
of reference databases, the use of information obtained from the use of newly developed universal
primers, and the expansion into new region. The current status of both technical and application
aspects will be introduced and future prospects will be discussed.

PEGE RE He @EX- k- %)
Introduction Masayuki K. SAKATA (Kobe University)

TH o7 BRE DNA X9 NN—0—7 1 VT RHRORF & 5,
IRE Mz GEEX - B - %5%)
Development and evaluation of new environmental DNA metabarcoding assays
Masayuki K. SAKATA (Kobe University)

TERMZENRE ULBREDNA XY N—0—7T 1 VT RER DR,
BR f51% (ePA-Br-502) PRI B2 (R8A-7«—L W) EIH B (FEha@), = FH (FEhrE),
B EE WEk -k 52, R FIX @EX- R - 22
Novel universal primers for metabarcoding environmental DNA surveys of
cephalopods



Qiangian Wu (Kobe Univ), Tomoyuki Nakano (Kyoto Univ), Tomoyuki Komai (Nat. Mus. Chiba),

Masaki Miya (Nat. Mus. Chiba), Luhan Wu (Kobe Univ), Toshifumi Minamoto (Kobe Univ)
MREDNAXIN—O—T 1 VI IL L 2ERRZEMRE & ZDEE,

SEET. AR @=m, LB KA. N & LG B WeIsm, 215 T EwH

Challenges in Detecting Insect Diversity by Environmental DNA Metabarcoding

Natsuko |. Kondo, Taku Kadoya (NIES), Masato Kitano, Gaku Kitamura, Yuji Yamazaki

(Takenaka Corp.), Ryo Futahashi (AIST)
TKEEYIRAEADERE DNA X ¥ )X\—1—7F « > ¥ OEFA R REM )

it EBS. BF B8R (WThkRei)

The applicability of environmental DNA metabarcoding to aquatic plant surveys

Masatoshi Nakamura, Tomoyasu Shirako(IDEA Consultants, Inc.)

Y=t

Discussion

1) IEEREA
Introduction

IRE Mz (FHEX - BT - 55E)
Masayuki K. SAKATA (Kobe University)

2) "#ilcBRE DNA X 7 I\—10—F 1 Y VR EFR OFI%E & 57
Development and evaluation of new environmental DNA metabarcoding assays

IRE Mz (FHEX - BT - 55E)
Masayuki K. SAKATA (Kobe University)

BIF Y —7 TV 2 ZBAVWTEREZRBENICRETZREDNAXIN-OI—FT 1 YV EEYPE=5 IV T

CEMTHD, BEERLMOGEFEFTEITHMAINTVWD, TOBEDNAXIN=0=F 1 v JlcE VT, *t
RKROFEEDIRE DNA ZHENICIEET 2 DI ZN—YIL TS/ V—ERIEELKREZF DO, AREXRTIL.
HECREDNAXYN—O—FT 1 VI RERZEHARE T ZRICERINERPLZOFMEAEICOVWT, BEFOD
HAEEL N Y RBENREUVEIZN—FILTFAY—DEFZRAVWTRENT S, MZT. IhSOBREREE
ARABICERALUCRAEEREZRET 2. INSORBERIZ T BRI EHENRICERE DNA XY /\—1—
T4V HOBRERZREUVERAL TWBORELBEICODWTERLIZWL,
Environmental DNA (eDNA) metabarcoding, which can detect comprehensively the multiple
species using high throughput sequencing, is effective for biodiversity monitoring and has been
increasingly used in recent years, especially for fish. In eDNA metabarcoding, the universal primer
for comprehensive amplification of eDNA of target taxa have the most important role. In this
presentation, the points to be considered when developing a new eDNA metabarcoding assay and its
evaluation criteria will be introduced using examples of universal primers for Amphibia and Odonata.
In addition, the results of field surveys using these assays will be reported. Based on these results,
the challenges and prospects for the development and application of detection assays for eDNA
metabarcoding for new taxa will be discussed.
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Environmental DNA (eDNA) analysis has been established as a method for monitoring aquatic
organisms. Especially the eDNA metabarcoding method, which can be used to identify a lot of species
with a single experiment. In marine biodiversity research, a powerful primer set for vertebrates was
developed and already used in studies for marine biodiversity. However, there is few studies on eDNA
metabarcoding for other invertebrates. Universal primers for identifying a variety of taxa should be
developed to monitor the diversity of marine ecosystems. Here, we developed a set of universal
primers for eDNA surveys of cephalopods targeting the mitochondrial 16S rRNA region. For in vitro
test, tissue DNA from 25 representative species of five orders was successfully amplified. For the
field test, seven deep-sea cephalopod species were detected from deep-sea samples of Kume
Island. These results suggest that the established eDNA metabarcoding assay is useful for future
investigations of cephalopod diversity.
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The development and practical application of methods for detecting macrobial diversity using
environmental DNA has been progressing at a remarkable pace in recent years. Particularly in fishes,
the development of excellent primers and reference database have enabled us to be ahead of other
taxonomic groups in terms of detection accuracy. On the other hand, for insect metabarcoding,
although a variety of primers have been developed, the lack of reference sequences has been a major
issue. In this presentation, we will review metabarcoding primers for insects in the COIl region as well
as other regions that have attracted attention in recent years and introduce actual examples of their
use. In addition, there is an urgent need to expand the reference database to increase the accuracy of
metabarcoding analysis. The collection of DNA barcodes of Japanese insects and their issues will be
discussed with recent advances.
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The applicability of environmental DNA metabarcoding to aquatic plant surveys
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Aquatic plants are an important group of organisms for the conservation of biodiversity in terrestrial
waters, but many of their species are endangered in Japan. Environmental DNA metabarcoding is
expected to be an effective survey method for aquatic plants, but there are few examples of its
application. | would like to report the comparison of a few DNA markers for plants, the characteristics
of those markers and the results of eDNA survey using two markers.
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Environmental DNA (eDNA) techniques has made remarkable progress in the past decade. Social
implementation has been promoted through the establishment of the protocol manual of the
eDNA Society. However, we still have various issues for social implementation. In particular, in the
monitoring of rare and invasive species, the accuracy of quantifying their abundance is uncertain,
eDNA concentrations are likely to fall below detection limits for the species with low local densities,
and the existing techniques could not investigate the extinction risk of species using the data of
declining genetic diversity. Here, we will introduce some practical examples of social implementation
of eDNA techniques, as well as the advanced studies to improve the practicality of eDNA techniques,
e.g., improvement of the accuracy of estimating the distribution and biomass of rare and exotic



species, eDNA methods for intraspecific variation analysis, and long-term variation analysis using
sedimentary eDNA analysis. This meeting is co-sponsored by the Environmental Restoration and
Conservation Agency (4-2004) and Center for Biodiversity Science, Ryukoku University.
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eDNA technologies have been contributing to our understanding of species distributions. They include
rare/invasive species, and the technical improvements enable us to find them better than ever. On the
other hand, more and more species became invasive or endangered, and practical solutions for their
managements are urgently required. Here we discuss how new eDNA-related technologies, including



ones discussed in this session, can possibly improve our wildlife management.
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Environmental DNA method identifies species based on their DNA sequences. Thus it is in principle
possible to identify genetic variation within species. The development of sequencing technology
facilitates the use of eDNA analysis to investigate genetic variation based on large amounts of
sequence data. In the current project supported by the Environment Research and Technology
Development Fund (JPMEERF20204004), we are aiming to develop effective conservation strategies
by using eDNA analysis to evaluate the genetic diversity of rare species and the population genetic
structure of alien species. In this talk, | will present our eDNA-based approach using high-throughput
sequencing to estimate the genetic diversity of local populations of endangered honmoroko
(Gnathopogon caerulescens) and to assess the genetic structure of widespread populations of
invasive bluegill sunfish (Lepomis macrochirus).
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The sedimentary DNA (sedDNA) of organisms is a type of eDNA that is preserved for long periods,
and could be used as successive proxy data for aquatic organisms. In Kuwae, Tamai, Doi et al. (2020)
Comm. Biol., we examined the utility of sedDNA techniques to reconstruct the dynamics in the fish
abundance. We used fish DNA in marine sediments and examined whether it could be used to track
the past dynamics of pelagic fish abundance in marine waters. Quantitative PCR for sedDNA was
applied on sediment-core samples collected from anoxic bottom sediments in Beppu Bay, Japan.
The sedDNA of three dominant fish species (anchovy, sardine, and jack mackerel) were quantified in



sediment sequences spanning the last 300 years. Temporal changes in fish DNA concentrations are
consistent with those of landings in Japan for all three species and with those of sardine fish scale
concentrations. Thus, sedDNA could be used to track decadal-centennial dynamics of fish abundance.
We also discuss the utility of sedDNA data with causality analysis for sediment-core data (Doi,
Yasuhara, Ushio 2021 Biol. Lett.).
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Environmental DNA (eDNA) analysis is becoming popular in the society, and the technology is
featured in many news media. Furthermore, introduction of the technology in national census of river
environment is being considered, so it is expected to become more widespread in the society in the
future. Currently, we are promoting the use of this technology for contract work after establishing
the technology in our company, and after a special laboratory is built in consideration of the unique
properties of the technology. eDNA analysis is a sustainable technology that can cover a wide
research area in a short period of time without the need of a biological identification skill, and the low
cost and efficiency of the technology will follow the social requirement needed in the future. On the
other hand, there are still some issues to be cleared, such as ensuring the representativeness and the
interpretation of the analytical data. In this session, we will introduce our activities for eDNA analysis
including actual case studies, discuss the expectations for eDNA analysis as a user of this technology,
the issues for future social implementation, and other future activities regarding the technology.

6) UbilldBF v L v YickdmRESMEE 100 mRE & SERADRRET
Lake Biwa Challenge: 100 sites eDNA survey by citizens and future perspectives

I st GERKRE)
Hiroki Yamanaka (Ryukoku University)

EAKZEYLHRENZAR LY I —TRUODMOBHIE 40 BE L83 2021 £E. TREME TESEMN
ESB 100 IS TRIEDNAY Y FU VI ERBE LU, Y7V YT IEHERGYREERE S ODHEOHBIDE
E8 AT, BV —TREZFNREUVXIN-D—TFT s VTS hic, BERELTHELZ L0 EHD
fESREIN, SREEICHAFES TCORBEOARITROTHICE > THSHICES N, FIEDNA S D%
HEEN L TREFENICERGEGEYSKREBRZIRE I 2ICIE. FEHCERNICSML TKNITROEFE
DRIERW, TREMBEE-SY UV RBSESHTIEMT 2 Bond N, KERTEATWS 1 T—XRY
Ta4—& LT, R TOSELRDLSBENSER. ZUTSRICBEEZEH THERIEHELZW,

In the summer of 2021, the 40th anniversary of the establishment of Lake Biwa Day, the Ryukoku
Center for Biodiversity Science conducted environmental DNA sampling at 100 sites along the
shores of Lake Biwa with the participation of citizens. The sampling was conducted in August, and



the samples were subjected to MiFish metabarcoding. As a result, about 50 fish lineages were
detected, and the distribution of fishes in the lake was revealed with high spatial resolution thanks to
the contribution of citizens. The number of citizens' eDNA monitoring is expected to increase in the
future. | introduce this project so that it can be used as a reference case study in other areas.
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Environmental DNA Metabarcoding Analysis in Practice (Q&A)
Masayuki Ushio (Kyoto University)

The eDNA Society will hold a technical seminar at The 4th annual meeting of The eDNA Society in
order to promote eDNA technology. The purpose of the technical seminar is to provide you a place
where members can directly discuss various technical and specific problems you are facing. The
subject of this technical seminar is eDNA metabarcoding with Q&A format. The seminar will be held
using ZOOM.

[Point]

eDNA technology is attracting much attentions as a powerful method for obtaining the information on
the distribution and abundance of organisms. eDNA metabarcoding produces the DNA data that we
have never handled in terms of both quality and quantity. To efficiently collect and accurately interpret
the eDNA data, we should be very careful at many steps from primer design to quality control and
analysis of data. In this technical seminar, we will discuss eDNA metabarcoding focusing on practical
issues using a Q & A format.

[Contents]
We will discuss the practical and specific problems in conducting experiments and analyses of eDNA

metabarcoding using Zoom meetings with a Q & A format.

[Program]
15:45 - 15:50 Overview (Noriyuki Koizumi, Yuki Minegishi)



15:50 - 16:05 Lecture "Recent Topics in eDNA and Metabarcoding Analysis" (Masayuki Ushio)
16:05 - 16:45 Q & A (Lecturer: Masayuki Ushio; MC: Noriyuki Koizumi, Yuki Minegishi)

[How to watch]
The URL for the Zoom webinar will be announced to the preregistered participants later. If you

are planning to ask questions during the seminar, please prepare necessary equipment such as
microphone and camera in advance.
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