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　軟体動物門は、節足動物門に次いで2番目に大きな動物群であり、海域、淡水域や陸域まで地球上の様々な

環境に適応している。その中でも、いわゆる”貝類”と呼ばれる腹足類と二枚貝類は、商業的に利用される多

くの種を含むほか、水域生態系の主要な構成種としてよく知られている。本研究では貝類の生物多様性を非侵

襲的にモニタリングするために、腹足類と二枚貝類を対象にした環境DNAメタバーコーディングの検出系を開

発した。プライマーは、軟体動物門のほか節足動物門や環形動物門等の主要な水生無脊椎動物の塩基配列を国

際塩基配列データベースから取得した後、核DNAの28S rRNA遺伝子領域上に設計した。貝類と他の主要な生

物分類群から得られた組織抽出DNA混合液及び淡水域から採水した環境DNA抽出液を用いて、本プライマー
の貝類特異的な検出性能を評価した。

The phylum Mollusca is the second largest group of animals after the phylum Arthropoda, and is adapted 

to a wide variety of environments on the earth, including marine, freshwater, and terrestrial areas. 

Gastropods and bivalves, the so-called "shellfish," include many commercially valuable species and are 

known as major components of marine and freshwater ecosystems. In this study, we developed a pair of 

PCR primers for eDNA metabarcoding of gastropods and bivalves to non-invasively monitor shellfish 

biodiversity. After downloading the sequences of major aquatic invertebrates from NCBI database, these 

primers were designed on the 28S rRNA gene region of nuclear DNA. The shellfish-specific detection 

performance of these primers was evaluated using DNA mixtures extracted from the tissues of shellfish 

and other major taxa, as well as eDNA extracts sampled from freshwater areas.
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　生物多様性ൃৌの要性ɫ܊まるなか、௪本の水では環境ൃৌث農ɫीࢧされている。水にɩɰる環

境DNA分উは、ɲのよɥな取り組ʞɫࠄ際に生物多様性のൃৌにՅ฿しているかʈɥかをۄຆ的に検ࣘするの

にอۄなൣである。˚ンˮ類は農ถや農によʂてその多様性ɫഷѓするため、環境ൃৌث農の取り組ʞ

を評価するのに適した分類群である。また、φීにもʞघくൃৌۄѢのৢ֑にも適している。そɲ

で、௪本ޞ˚ンˮ目ܱૂৌ種を検出њ能な環境DNA分উを開発し、その適用౹Ωをઉるため水、ѥন、池

の環境DNAˇンプ˽でࠬの性能を評価した。本ࠬを用いるɲとで、૦݀地でӂ௳したほʛৌての˚ンˮ類

を含む多ॐの˚ンˮ類を検出した。1҉のNGSランのデータにতめる˚ンˮ配列は水や池のˇンプ˽では

���を૨ɧた。φൣ、ѥনˇンプ˽ではʽ́˄ラ目とʽ˄˿ʸ目の配列ɫ多く、˚ンˮ目の配列は1��ପ୩で
あʂた。

Environmental DNA (eDNA) metabarcoding would be useful for biodiversity monitoring in -apanese paddy 

fields which have an important conservation function as alternative wetlands. The species diversity of 

Odonata is very sensitive to pesticide chemicals and agricultural practices, so that suitable taxa for 

evaluation of conservational effect in paddy fields. In addition, Odonata diversity can appeal to customers 

because -apanese citizens are generally familiar with Odonata species. In this study, we developed an 

eDNA metabarcoding method to detect all -apanese Odonata species and evaluated the method using 

eDNA samples collected in paddy fields, rivers and ponds. As a result, the method can detect many 

Odonata species including almost all species we observed at sampling sites. In each NGS run, the 

frequency of sequencing reads from Odonata species was more than ��� for paddy and pond samples. 

On the other hand, there were many sequencing reads of mayflies and stoneflies in river samples, and the 

frequency of Odonata was f1��.
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　水生ܱૂの˚˄˜ベ˨タ˲ˉはঞ෩Կᇽ2類にଜされてɩりൃৌɫ֎である。ׯЧ種の˜ベ˨タ˲ˉは

ৌ国的に生ਟしているɫ、˚˄˜ベ˨タ˲ˉは生ਟ域ɫఐΈできてɩらɹൃৌ上ฆである。本研究では˚˄

˜ベ˨タ˲ˉの生ਟ域の҈を目ೀに環境DNA分উ系の設計を行ʂた。˚˄˜ベ˨タ˲ˉと˜ベ˨タ˲ˉの

mtDNA1�s領域をˉー˃ンˉングした上で、˚˄˜ベ˨タ˲ˉに特異的なプライマーを設計し、種特異性と検

出ڌҚをӂ௳した。ˉー˃ンˉングのٗѢ、2種のmtDNA1�s領域の塩基配列にνいɫӂ௳できた。ຜ種の

DNAをثにしたPCRٽࠄにより、ݴ成したプライマーの特異性ɫӂ௳され、ثDNAສɫ�.�1pgでも検出

њ能であるɲとɫ分かʂた。ɲのɲとから、ݴ成したプライマーは環境DNAࠬでの૦݀にެ用できると۵ɧ
られる。ܩ後はԪॸのѥনから環境DNA૦݀を行い、˚˄˜ベ˨タ˲ˉの生ਟ域を特ଜしたい。

Aphelocheirus nawai is an aquatic insect that is listed as a vulnerable species and its conservation is in 

urgent need. Aphelocheirus vittatus, a closely related species, is known to habitats in -apan, however the 

distribution of A. nawai is not understood. In this research, I designed species-specific environmental DNA 

assay for elucidating the habitat of A. nawai. The mtDNA 1�S region of two closely related species, A.
vittatus and A. nawai were sequenced, and then the specificity and detection limit of the assay were 

tested. The results showed that there were differences in the nucleotide sequences in the mtDNA 1�S 

region of the two species. The assay for the A. nawai was species-specific and could detect even �.�1 pg 

of DNA. This indicates that the assay has the potential to be used in environmental DNA surveys. In the 

future studies, I will conduct environmental DNA surveys from rivers in the Kansai region to identify the 

habitat of A. nawai.
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　環境DNA分析は河川や海洋の生態調査において有力なツールになっている。これに伴い、山林や草地などの

環境における生態調査や評価にも環境DNA分析を導入したいという要望が高まっている。しかし、これまで大

気や土壌などのサンプリング方法が行われてきたが、感度や検出数が不十分であることが課題とされてき

た。そこで、私たちは近年PetersonらやAllenらによって報告されたローラー表面eDNA法と目視調査との比較

を行った。その結果、私設公園内で哺乳類と植物、昆虫において、それぞれ83%、35%、21%の割合で目視調

査と一致した結果が得られた。発表では、さらにサンプリング範囲を広げた高尾山の結果を示すとともに、こ
の方法の簡便性と問題点について議論したい。

Environmental DNA analysis has become a powerful tool in ecological surveys of rivers and oceans. 

Consequently, there is a growing demand to introduce environmental DNA analysis into ecological surveys 

and evaluations of environments such as mountain, forests and grasslands. However, the insufficient 

sensitivity and detection ability of the sampling methods currently used for air and soil is still an 

unresolved issue. Therefore, we carry out a comparative investigation between the recently reported roller 

surface eDNA method (Peterson et al., 2022; Allen et al., 2023) and visual surveys. As a result, the results 

of mammals, plants, and insects in private parks was consistent with visual surveys at a rate of 83%, 35%, 

and 21%, respectively. In the presentation, I would like to show the results of Mt. Takao using the roller 

method, which has been expanded in the sampling range, and discuss the simplicity and problems of this 

method.
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　कັのັӹৰは陸上生物の多様性ɫ܊い࣪ࢊのφʃとされているɫ、その૦݀には大ɫかりなપや多くの

ऩࠬにљɧて多ӏのಛ用を౦ɥ。本研究では、のԆを伝ʂてຌれるϣ水（࠻Ԇຌ）を҉するൣを開発

し、࠻Ԇຌに含まれる࠻上生物のDNAɫ検出できるかʈɥかԣޅɫๆαな地λ類を用いて検ࣘを行ʂた。࠻Ԇ

にʾーˎとˆ˲˿ープをӾきʃɰ、それらを伝ʂてຌれる࠻Ԇຌをଢ଼ؼำで˯リに҉した。҉した࠻

ӹຌにљɧ、࠻Ԇຌɫʞたʾーˎを෩水にगすɲとでಐӇ的大きい生物છസも҉した。࠻Ԇຌとʾーˎ

をगした෩水をല々の˧ィ˽ターでʬѷし、˧ィ˽ター上からDNAを抽出した後に環境DNAメタ

バーコーディングで地λ類の検出をߒʞた。そのٗѢ、目ߏԣޅされた๕ࣳ地λの大౨ɫ検出され、さらに
目ߏԣޅできなかʂた๕ࣳ地λもॐ種検出されるɲとɫらかになʂた。

The forest canopy harbors a diverse array of organisms. However, monitoring their biodiversity poses 

challenges due to limited accessibility, as it involves the use of large-scale equipment, a significant 

amount of manpower, and huge amounts of money. To address these challenges, we developed a new 

method for capturing arboreal biodiversity by harnessing stemflow as a source of DNA from organisms 

inhabiting trees. To validate our method, we focused on lichens, which are easily observable on tree 

surfaces. Our method involves encircling the tree trunk with gauze, directing the stemflow along the gauze 

into a funnel, and collecting it in a plastic bag. We employed dual collection systems to retrieve 

environmental DNA (eDNA) from the stemflow� the gauze trap, designed to capture macroscopic 

biological fragments, and the plastic bag trap, which collected the stemflow itself. The trapped fragments 

and stemflow were separately filtered, and eDNA was subsequently extracted from the filter membranes. 

We performed eDNA metabarcoding and successfully detected a majority of the observed foliose lichen 

species, including those not identified through visual observation alone.
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˛ˊ˹ʸߘσ水を用いたߢԨؼѷとя୩ഷѓによる環境DNAສのഷѓ

The changes in environmental DNA content over time and 
temperature within the water that loaches were reared in
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　環境DNAによる૦݀は、生物をേӁɺɹに環境水から生物種の特ଜɫできる。ɲれまでに、採取した環境水

に含まれるDNAສからのڎ体ॐीଜɫ検ࣘされてきたɫ、DNAはя୩やバˁ˘リʴによʂて分҈ɫदむた

め、ڎ体ॐीଜのࠬはӂງできていない。本研究では、環境ࣰٛのなかでもഷѓの大きい水яにુ目した。 

ѷとя୩ഷѓによる環境DNAສのഷѓにʃいて૦ʘるため、˛ˊ˹ʸMisgurnus anguillicaudatusをؼԨߢ　

ௐのՔяต28ǜ、無֛⅃、ʺʴ˾ーˉ˹ンをೝɰた水৽で˛ˊ˹ʸ1�ಬを2௪߾。を行ʂたٽࠄσしߘௐで߾

Ԩߘσした。ɲのߘσ水を�ʃのๆՁに8/ɹʃ分ુし、それɽれをໂਘ1、ڕ�ǜのインʿ˷ベーター、߾яต

28ǜでൃԛした。そして分ુ後すɯƔ1ߢԨ後Ɣߢ�Ԩ後Ɣߢ�Ԩ後Ɣ8ߢԨ後Ɣ2ߢ�Ԩ後Ɣ�8ߢԨ後にȣ/ɹ
ʃʬѷƔDNA抽出を行いリʴ˽タイ˲PCRでDNAສを計ਢした。

Surveys using environmental DNA can identify species from environmental water without actually 

capturing the organisms. In the past, it has been tested whether it is possible to estimate population size 

based on the amount of DNA contained in the collected environmental water. However, because DNA is 

degraded by temperature and bacteria, this method of population estimation has not been established. In 

this study, we focused on the water temperature, which varied greatly among the various environmental 

conditions of different parts of the river. 

To investigate changes in environmental DNA content over time and temperature, we conducted an 

experiment in which Misgurnus anguillicaudatus loaches were reared indoors. 

Ten loaches were reared for two days in an aquarium with a temperature of about 28ǜ, no feeding, and 

aeration. 

The water that the loaches were reared in was transferred into � containers of 8 liters each, and each 

container was kept in either a refrigerator, an incubator at 1�ǜ, or indoor temperature. Then, suction 

filtration was performed immediately, 1 hour, � hours, � hours, 8 hours, 2� hours, and �8 hours after 

transferring. DNA extraction was then performed, and the amount of DNA was measured by real-time PCR.
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メコン࡛٘ૂの環境ȯȹȬ検出系の開発とฐҤʗの応用

Development of detection assay for Schistosoma mekongi eDNA and

its application in the field
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　࡛٘ૂࣇはǄڦʞられない௺ೊ（NTDs）ǅとしてଜձされるࠂԇのȣʃで、Ԉによʂて生ɷるݗؼ

と健康οຣʗのϾɫฆߏされている。࡛٘ૂࣇは水中で淡水貝からื出した࡛٘ૂਦのˍ˽ʽリ ʴɫ

ɰ、環境DNAࠬによりメコン࡛ۈ小にಓԈするɲとでϔき՟ɲされる(WHO, 2�2�)。本研究ではԈؼ

٘ૂ (Schistosoma mekongi)の生ਟ域をە౹Ωでらかにし、Ԉリスˁの܊い࣪ࢊのఐΈを目す。本発

ではメコン࡛٘ૂをฐҤにて検出するৈઞҠとして、検出Ԉ୩のۈ上にۈɰてΤђのȥから検ஒを

行ʂた。 まɹ૦݀地でΜଜした୕څのӂൃにΜɫある࣪合 にۈɰ、ˇンプ˽をໂ୰できないׅࣳを৳ଜし

たˇンプ˽ൃਮを検ஒした。次に୕څを要としないࡥອʬѷにʃいて、他のʬѷൣとのಐӇ検ஒを
行ʂた。ݍ後に、より特異性の܊いメコン࡛٘ૂの検出系を開発した。

Schistosomiasis is listed as one of the kNeglected Tropical Diseases (NTDs)” and its economic and 

health consequences are of concern. Human transmission occurs through contact with water infested with 

larval forms (cercariae) (WHO, 2�2�). We aim to examine the habitats of Schistosoma mekongi using 

eDNA assay and to identify highly infected areas. In this study, before detecting S. mekongi in the field, we 

aim to improve the detection sensitivity and indicate three results below. )irst, we examined the optimum 

way for store samples in our field, where it is sometimes difficult to secure stable power supply there. 

Second, we compared the filtration systems including the gravity filtration which does not require 

electronic power. )inally, a species-specific set of primers and a probe was developed for detecting S. 
mekongi DNA from water samples.
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Retrospective inference of human behavior using environmental DNA

analysis
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　Ѡӌにɩいて、ऩの行動をᳪ及的にीਢするɲとは非࣭にࡥ要である。Ѽ々は、eDNA҈উիࡱを利用

し、߾ௐ環境にɩいて採取したˤ˚DNAからऩの行動ɫीਢњ能かಇかを検ஒしたので൙ܘする。なɩ、本研

究はՆ大ӌ大ӌϙοӌ系研究Ѡοӌ研究等ຯए݀Ϋϑ҇のࢳ௳を得て߀ࠄした。研究߾や、ॐのಙࠖٽ

ɫ生Ӝする部цのࢰ等からఀહ˿ー˽ˁリー˜ー等をެ用してˇンプ˽（ほɲり等）を採取した。すʘてのˇ

ンプ˽でഉॐのऩ物ำのDNAثɫ得られたɫ、多くのˇンプ˽でその࣪ࢊをに利用したऩ物のDNAثと

φફするʴ˾˽ɫ、より多く、より܊い˦ーˁとして検出された。҉ܩのٽࠄで、ˤ˚eDNAの҈উٗѢはऩ

の行動とԪؤɫあるɲとɫܼߪされた。ˤ˚eDNAを҈উするɲとにより、Ԙߏʽメラ等ɫない環境でも、特

ଜのऩ物ɫにެ用した࣪ࢊや、多くのऩɫ利用した࣪ࢊをᳪ及的に特ଜするɲとɫњ能であると۵ɧられ
る。

Retrospective inference of human behavior is crucial in forensic science. We used environmental DNA

(eDNA) analysis to investigate whether human behavior can be inferred from human DNA collected in 

indoor environments. Samples (such as dust) were collected using roll cleaner from the floors of the 

laboratory and certain rooms where some participants lived. Alleles detected in all samples were mixed 

but those matching the DNA types of individuals who frequently used the area were found more often. A 

relationship between the results of human eDNA analysis and human behavior, including the frequently 

used area, was observed. It is suggested that the analysis of human eDNA allows the retrospective 

inference of human behavior.
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့௫類のअʘた物のDNAはいʃまでഛから検出できるかƗ

How long can food DNA be detected in mammalʼs feces"
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　動物のഛやιௐๆ物のDNAメタバーコディング分উはɲれまでடଜのしかʂた目にʃいても採अɫӂ௳

でき、Ҥ့௫類にɩɰるݥՇࢭຜ生類のേअӂ௳や、˟ˌ˱類によるࣚݟな採अ部Φのடଜなʈにも利用

されている。しかし、採物のDNAɫ採अ後ʈのପ୩のՎԨ、့௫類のഛやιௐๆ物から検出できるかにʃいて

は࣮൙ɫ無いため、ߘσʴライグマでの検ࣘを行ʂた。ߘσڎ体�சに大ຑの˨˛ʸ1�ຑପ୩をअʘさɺた後

にφଜՎԨのഛৌてを採取し、˥デʼѾしたϿਔから採अからటാまでのߢԨを՝した。分উは生物ի研

にΫ੭し、プライマーにはrbc/ (gPlant)を利用した。ഛから˨˛ʸDNAɫ検出されたのはݍも૫いڎ体でも1
௪後までであʂた。

DNA metabarcoding analysis of animal feces and stomach contents can reveal more detailed feed items 

than conventional visual methods. It has been used to obtain evidence of predation of native amphibians 

(which are difficult to trace) by non-native mammals and to understand the characteristics of crop 

damage. However, there is no information on how long DNA of food can be detected in feces and 

stomach contents after foraging in mammals, so we conducted a verification in captive raccoons. After 

feeding about 1� large grapes to � captive raccoons, all feces were collected for a certain period of time, 

and the time from foraging to defecation was recorded from video recordings. The analysis was 

contracted to Bioengineering /aboratory, Inc. and primer rbc/ (gPlant) was used. Grape DNA could be 

detected in fecal samples up to 1 day later. Grape DNA was not detected in feces until one day after the 

longest individual.
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環境DNAメタバーコーディング手法を用いたため池における水生植物の

モニタリング

Monitoring aquatic plants in irrigation ponds using environmental DNA

metabarcoding techniques

*小川 あゆみ1、久冨 早織2、橋本 渚3、坂田 雅之4、源 利文3

*Ayumi Ogawa1, Saori Hisatomi2, Nagisa Hashimoto3, Masayuki K Sakata4, Toshifumi Minamoto3

1. 京都大学、2. 東京農工大学、3. 神戸大学、4. 北海道大学

1. Kyoto University, 2. Tokyo University of Agriculture and Technology, 3. Kobe University, 4. Hokkaido University

　近年、ため池の放棄によって、ため池内の生物多様性の低下が全国各地で生じている。こうした現状を受

け、全国でため池の環境保全や維持管理への取り組みが実施されており、その一環として、ため池内及びその

周辺のモニタリング調査が行われている。しかし、ため池内に生育する水生植物のモニタリングは、種同定が

容易ではないこと、沈水植物や一部の浮遊植物では、水面からの目視が困難であることが課題としてあげられ

る。また、従来のモニタリング法では、過去の植生の情報を得ることが困難である。そこで本研究では、水中

と堆積物中に含まれる環境DNAの分解速度の違いを利用し、放棄されたため池における水生植物の検出種の比

較を、環境DNAメタバーコーディング手法を用いて試みた。その結果、水サンプルと堆積物サンプルからの検
出種の比較によって、植生の変化をモニタリングできる可能性を示すことができた。

In recent years, the increase in the number of abandoned reservoirs has led to a decline in the 

biodiversity of reservoirs throughout Japan. In response to this situation, efforts are being made 

nationwide to conserve and maintain the environment of reservoirs, and as part of these efforts, 

monitoring surveys are being conducted in and around reservoirs. However, monitoring of aquatic plants, 

which are the target species of this research, is challenging as it is difficult to identify species and visually 

observe submerged plants and some floating plants from the water surface. Furthermore, it is difficult to 

obtain information on past vegetation using conventional monitoring methods such as visual inspection 

and collection. In this study, we attempted to compare detected aquatic plant species in abandoned 

reservoirs using the environmental DNA metabarcoding method, taking advantage of differences in 

degradation rates of environmental DNA in water and sediment. The results showed the feasibility of 

monitoring vegetation changes by comparing eDNA detections from water and sediment samples.
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河川魚類調査への活用を目指したパッシブサンプリングツールの実証試験

について

Demonstration test of passive sampling tool for use in river fish surveys

*郡司 未佳1、今村 史子1、五十嵐 美穂1、前原 裕1、都築 隆禎2、内藤 太輔2、中尾 遼平3、赤松 良久3

*Mika Gunji1, Fumiko Imamura1, Miho Igarashi1, Yu Maebara1, Takayoshi Tsuzuki2, Daisuke Naito
2, Ryohei Nakao3, Yoshihisa Akamatsu3

1. 日本工営株式会社、2. 公益財団法人リバーフロント研究所、3. 山口大学大学院創成科学研究科

1. Nippon Koei Co., Ltd., 2. Japan Riverfront Research Center, 3. Graduate School of Sciences and Technology for

Innovation, Yamaguchi Uni.

　日本において環境DNA調査方法の主流となっている日中の採水では、夜行性の魚種や希少種が検出されない

場合があり、魚類の全相把握に向けて課題が残る。このため、設置期間中に捕集材が暴露される環境DNAを捕

集できる可能性があるパッシブサンプリング（PS）の導入を試みた。実証試験は河川域における魚類相把握を

目的に実施し、採捕、採水及びPSの3手法を比較した。結果、PSは採捕や採水よりも明瞭に検出された魚類数

が多かった。また、採水より魚類のDNA量が多く検出される傾向にあった。PSを利用することで、一度の設置

回収により、夜行性や希少種等の環境DNAを検出できることが期待された。現在、他河川においてもPSの実証

試験を進めており、泥成分を多くトラップしたサンプルではPCR阻害が確認される等、今後の検討事項も見え
てきた。

Daytime water sampling, which is the mainstream environmental DNA survey method in Japan, may not 

detect nocturnal fish species or rare species, leaving a challenge for understanding the entire fish fauna. 

Therefore, we attempted to introduce Passive Sampling (PS), which has the potential to collect 

environmental DNA to which the adsorbent is exposed during the installation period. Demonstration tests 

were conducted to understand the fish fauna in the river area, and three methods were compared: 

sampling, water catching fishes, and PS. The results showed that the number of fish species detected by 

PS was clearly higher than that by catching fishes or water sampling. It also tended to detect more fish 

DNA than water sampling. It was expected that PS could be used to detect environmental DNA of 

nocturnal and rare species, etc., after a single installation and collection. Currently, PS is being tested in 

other rivers, and future studies are underway, including the confirmation of PCR inhibition in samples with 

a large amount of trapped mud components.
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抽出ൣの検ஒޤ੯୩水ˇンプ˽からの環境核܊

Study on environmental nucleic acid extraction methods from highly

turbid water samples

利ഞ1 څ、� ҃ఃݪ、�φଂ1、小ন あゆʞ ޗ本 ล1、Զ本 ຩ2、ഥޗ*

*Yuna Yamamoto1, Ryo Iwamoto2, Itsuki Hirayama1, Ayumi Ogawa�, Masayuki K Sakata�,

Toshifumi Minamoto1

1. जڗ大ӌ、2. 株߲҇ࠔ　AdvanSentinel、�. ֮大ӌ、�. ඐ海ன大ӌ

1. Kobe 8niv. , 2. AdvanSentinel Inc., �. Kyoto 8niv., �. Hokkaido 8niv.

　環境DNA分উにɩいてߢڇでのѳは、ლތ物ɫ多い水をʬѷする際、˧ィ˽ターɫ目սまりして分な

ˇンプ˽ສをʬѷできɹ、検出Ԉ୩ɫକђするɲとである。 そɲで本研究ではʬѷを要とɺɹに核ޤの抽出

ɫできるCOPMANにહ目し、検出Ԉ୩ۈ上を目した。ɲれはߩՔ˥ーˌを用いたࡘדɩよびタンˣˁࠃ分

҈によりఝ液中の核ޤを検出するൣで、ђ水中からʸイ˽スのRNAを検出する抽出としてのࠄɫあ

り、ლތ物の多い水からDNAとRNAをடߢ抽出できるњ能性ɫある。本研究では、ʽ́バタモ˿コを対象と

し、水とৰঋ物ɫ混合されたଵ水ˇンプ˽からCOPMANを用いた環境核ޤを抽出ɩよび検出をߒʞ

た。そのٗѢ、対象種ำの核ޤの検出に成ۃしたφൣで、DNAのʞを含むˇンプ˽と、cDNAɫљわʂたˇ
ンプ˽の検出ສはഷわらなかʂた。ܩ後はRNAとDNAのடߢ検出を目ೀにプ˿˚コ˽のҔを目す。

In environmental nucleic acid (eNA) analysis, when filtering highly turbid water insufficient amount of 

water can be filtered due to clogging, resulting in a decrease in detection sensitivity. In this study, we 

focused on the COPMAN method, which can extract nucleic acids without filtration, and aimed to improve 

detection sensitivity. The COPMAN method is a proven extraction method for viral RNA in sewage, and has 

the potential to simultaneously extract DNA and RNA from highly turbid water. In this study, we tried to 

extract and detect eNA using the COPMAN method from muddy water samples containing a mixture of 

water and surface sediment, targeting a cyprinidae fish, Hemigrammocypris rasborella. As a result, 

environmental DNA of the target species was detected, but the detection of RNA was not be confirmed. In 

the future, we plan to improve the protocol with the goal of detecting RNA and DNA simultaneously.
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環境DNA分উにɩɰるۄѢ的なデコンタ˱˟ーˉ˹ンࠬのಐӇ

Comparison of effective decontamination methods in environmental

DNA analysis

*白子 智康1、中村 匡聡1

*Tomoyasu Shirako1, Masatoshi Nakamura1

1. いであ株߲҇ࠔ

1. IDEA Consultants, Inc.

　環境DNA分উは非࣭に܊Ԉ୩にDNAを検出するࠬであるため、コンタ˱˟ーˉ˹ンのϾを非࣭にֽく࠷

ɰる。そのため、環境DNA分উの際には、コンタ˱˟ーˉ˹ンをݍ小ڌにɧるɲとɫ要њٓである。特

にラˮௐでは、採水ߢにಐʘて܊ఇ୩のDNAをΑɥɲとになるため、コンタ˱˟ーˉ˹ンに対してよりુίघ

く対ݼを߀ࠄする要ɫある。Τ上のɲとから、環境DNA分উを߀ࠄする際には、様々なࠬを用いて、ٽࠄ

のৈ後にラˮのՁやٽࠄՋをデコンタ˱˟ーˉ˹ンするのɫφ的である。 

　そɲで、ラˮௐのよりۄѢ的なデコンタ˱˟ーˉ˹ンを目し、塩য়系ೂ白ݤを用いたʔき取りや、89ࣆ
。ѢをಐӇしたۄʼːンʾス等のҺࠬにʃいて、その、ࠏ

Because environmental DNA analysis is a very sensitive method of DNA detection, it is very sensitive to 

contamination. It is therefore essential to minimise contamination during environmental DNA analysis. 

Particularly in the laboratory, where DNA is handled in higher concentrations than during water sampling, 

more careful measures must be taken against contamination. Therefore, it is common practice in 

environmental DNA analysis to decontaminate laboratory instruments and benches before and after the 

experiment using various techniques.  

In this presentation, we compared the effectiveness of each method, such as wiping with chlorine bleach, 

89 irradiation and ozone gas, for more effective decontamination in the laboratory.
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ʼʼʽ˜˒モ環境DNAのຑخ分ೣと群෮ঋとのԪؤの基的検ஒ

Basic examination of the relationships between the particle size

distribution of Egeria densa environmental DNA and the coverage area

*ഥ ࡈ1、И ॹ二1、ঐࢼ ວև1

*Hideaki Miyahira1, Seiji Miyazono1, Yoshihisa Akamatsu1

1. 大ӌ大ӌϙۇޗ

1. Yamaguchi 8niversity

　環境DNAは水ࣾ物の生物ສモニタリングに適用されʃʃあるɫƒ環境DNAɫ౩Ͽする水ࣾ物のຑخˇイ

ˌ等の基的な࣮൙はらかとなʂていないƓそɲで本研究ではƒѥনにɩɰるҤ水ࣾ物ʼʼʽ˜˒モの

環境DNAのຑخˇイˌをीଜするとともにƒ採水地上ຌの群෮ঋをݍも౩Ͽしているʼʼʽ˜˒モ環境

DNAのຑخˇイˌをらかにするɲとを目的としたƓφ֙ѥনۦのনの୪˒˲ђຌ（合計1�地）を対象に

分Ѿٽࠄによりʼʼʽ˜˒モ環境DNAのຑخ分ೣをीଜしたƓさらにƒҺຑخの環境DNAఇ୩と採水地上ຌ

のʼʼʽ˜˒モ群෮ঋとのԪؤにʃいて検ஒしたƓٗѢとしてƒৌ地でʼʼʽ˜˒モのຑخˇイˌɫ

2.�Ư1�̬mの౹Ωで環境DNAఇ୩ɫਂ対的に܊いۈإɫʞられたƓまたƒடຑخˇイˌの環境DNAఇ୩と上
ຌ群෮ঋとのԨにݍもֽい९のਂԪɫʞられƒ上ຌ群෮ঋをݍも౩ϿしているɲとɫらかとなʂたƓ

 Environmental DNA (eDNA) has been increasingly used as a monitoring method for submerged aquatic 

plants� however, it is not clear about the basic information (e.g., the aquatic plant particle size that reflects 

the eDNA). Here, this study aimed to elucidate the particle size of eDNA that most reflects the coverage 

area of the invasive submerged aquatic plant, Egeria densa in a riverine system. In this research, the eDNA 

water samplings were conducted at in the downstream section of the Haji Dam in the Gonokawa River, 

where E. densa overgrowth has been reported. We examined the particle size distribution of E. densa 

eDNA and examined the relationships between the eDNA concentrations of each particle size and the 

upstream coverage area of E. densa. As a result, it was observed that the eDNA concentrations were 

relatively high in the particle size range of 2.�m1� ̬m at all sites. Moreover, it was found that the eDNA 

concentrations in the particle size range of 2.�m1� ̬m best reflected the upstream coverage area in our 

study system.
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ԜαeDNAʬѷ抽出のメタバーコーディング҈উɩよびʼンˇイ˚分উ

ʗの適用

Application of a simple eDNA filtration extraction method to

metabarcoding and on-site analyses

*້ ວ地1、ѥ村 ൲生1、中村 匡聡2、伊藤 健二�

*Ryoji Suzuki1, Kunio Kawamura1, Masatoshi Nakamura2, Kenji Ito�

1. 知ٳ農業ਅ合2、࣪ٽߒ. いであ株߲҇ࠔ、�. 農研機構農業環境研究部門

1. Aichi agricultural research center, 2. IDEA Consultants, �. Institute for Agro-Environmental Science, NARO

　eDNAをʾラスহηにહさɺて҉Ɣ抽出するSG)は、࡞のϔʬѷよりもԜαかʃକコス˚であ

る。SG)-eDNAは特異的検出に適用できるɫ（ਫ਼Ȧ҉大҇）、メタバーコーディング҈উʗの適用性はで

あʂた。ѥন水ɩよび池水から抽出したSG)-eDNAを、֫類メタバーコーディング҈উ（Mifsh）したとɲ

ʬ、PCRਕഅৣҦはӂ௳されɹ、検出֫種ॐは࡞とほʛட等ɿʂた。さらに、等яਕഅɩよび目ߏ౧ଜɫ

њ能な/AMPと組ʞ合わɺ、ʽ˒˶ˉGambusia affinisを対象としてSG)-/AMPによるʼンˇイ˚分উをߒʞ

た。౩応液をߚৈにࢀಡし、ثのʴプライにߙԨ˨ラˉを利用するなʈ、࣪ڇでの˦ˬ˕˚৸ݴをיອࣈຊ

し、DNA抽出ɩよび/AMP౩応は採水࣪ڇまたはζ動中の࠘ௐで行ʂた。�ѥনのʽ˒˶ˉの検出ٗѢはラˮで
のqPCR�/AMPによるଜ性҈উとҩʌφફした。

The suspended glass fiber method (SG) method), in which eDNA is collected and extracted by adsorption 

onto glass fibers, is simpler and less expensive than the conventional suction filtration method using glass 

fiber filter paper. eDNA extracted using the SG) method is applicable to specific detection (�th Meeting), 

but its applicability to metabarcoding analysis was unknown. When eDNA was extracted from river and 

pond water using the SG) method and subjected to fish metabarcoding analysis (Mifsh method), no 

inhibition of PCR amplification was observed, and the number of fish species detected was similar to that 

using the conventional method. )urthermore, on-site analysis using SG)-/AMP was attempted for 

Mosquitofish Gambusia affinis in combination with the /AMP method, which allows isothermal 

amplification and visual determination. Pipette manipulation was minimized by preparing the reaction 

solution in advance and using an interdental brush for template appling. Only a tabletop centrifuge and a 

small incubator were used, and DNA extraction and /AMP reactions were performed at the water 

sampling site or in a moving vehicle. The results of G. affinis detection in the five rivers were generally 

consistent with the qualitative analysis using qPCR�/AMP in the laboratory.
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クビアカツヤカミキリのフラス分析による早期発見と早期防除の取組み

Early detection and early prevention for Aromia bungii used by

environmental DNA analysis of frass.

*牧野 健一1、横田 雅弘1、藤井 俊樹1、阿部 由克1、前田 傑1、飯塚 徹谷1、金谷 智1、日野 淳郎1

*Kenichi Makino1, Masahiro Yokota1, Toshiki Fujii1, Yoshikatsu Abe1, Takashi Maeda1, Tetsuya

Iiduka1, Satoshi Kanatani1, Atsurou Hino1

1. 公益財団法人ひょうご環境創造協会

1. Hyogo Environmental Advancement Association

　近年、特定外来生物であるクビアカツヤカミキリが、サクラやウメ、スモモなどバラ科樹木に寄生し枯らせ

る被害が発生している。兵庫県外来生物対策協議会では、樹木医会や行政と連携し、カミキリムシが幼虫時に

排出するフラスについて、環境DNA分析の手法を適用してクビアカツヤカミキリの寄生の有無を判定してい

る。フラスを用いた分析は、迅速な被害木の特定と、薬剤防除等の早期対策を可能にし、被害木への成虫脱出
防止ネットの設置との組み合わせによって、被害木の発生抑止に成果を上げている。

In recent years, one of an invasive alien species Aromia bungii is causing damage by parasitizing and 

withering trees of the rose family such as cherry, plum, and apricot. The Hyogo Prefecture Invasive 

Species Control Council, has collaborate with arborists and local authorities, uses environmental DNA 

analysis to determine the presence or absence of infestations by analyze frass excreted the larvae. This 

analysis using frass, can rapid identification of affects trees and facilitates early measures such as 

pesticide control. When combined with the installation of nets to prevent mature insect from escaping, 

this approach has yielded positive results in suppressing the occurrence of damaged trees.
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モバイ˽PCRによるՇࢭ生物種の環境DNA検出の検ஒ

Investigating a method for detecting environmental DNA from

endangered species by a mobile PCR platform

*້ ࡳซ1、ঊܝ ૰ڗ、1ݎπ Շ

*Toshiya Suzuki1, naoya ishiguro1, kazuki Toida

1. ࣩॸ大ӌ

1. -osai university

　環境׃σに環境DNA分উをӜ用するためには、࡞のൣでは৸ࢇࠬݴɫ多く౻ތである。また、࣪ڇで分

উٗѢをٵるɲとɫできれば࠺業ߢԨௐにԂٗするɲともњ能になる。そɲで、モバイ˽ثPCRપでのԜാ

かʃळਤな分উࠬの開発を目している。まɹ、ʴベˇンˉ˹ʸʸʼのڎ体を用いて、ݍ適なԜα抽出と

ެ用する܂য়の検ஒを行ʂた。そのٗѢ、ʽ˟ʽԜαDNA抽出ʿ˕˚ver.2とKAPA�G Plant PCR Kitɫลれて

いるɲとɫわかʂた。しかし、ɲれらを用いて環境水でߒʞたとɲʬ、検出されなかʂた。そɲで、水中でѷ

ɳす˚˱˺の生ਟ池Ɣѥনから࣪ڇʬѷされた環境水ˇンプ˽を用いて、qPCRを行ʂた。また、ޞߢՎを

҉ܩ。ʬѷˇンプ˽を用いてqPCRを行ʂた߾ٽࠄʬѷƔ࣪ڇ、ɧたʴベˇンˉ˹ʸʸʼの環境水を採水しي
はΤ上のٗѢにʃいて൙ܘする。

The usage of environmental DNA (eDNA) in environmental analyses involves a lot of assembly operations 

that are hindered by conventional methods. We can conclude during class if We can see analysis on-site. 

In the present study, I aimed to develop a mobile PCR platform especially appropriate for rapid on-site 

analyses. The platform was tested by using a sample obtained from the Abe salamander (Hynobius abei), 
and by combining different reagents�kits, namely, KANEKA simple DNA Extraction Kit 9er.2 (KANEKA), 

GenCheck� DNA Extraction Reagent, KAPA�G Plant PCR Kit(KAPA), Hot start TTx (DNA) Kit, and Go-to 

DNA Polymerase. I concluded that the better combination was KANEKA and KAPA. Sampling was 

conducted by using on-site filtered water samples from aquatic ecosystems (pond and river) inhabited by 

Tomiyo (Pungitius sinensis). However, DNA in collected water samples was not detected. In the analysis, 

genus-specific primers and probe for Tomiyo and KAPA reagent kit were used to perform q PCR and 

detect the DNA of Tomoyo in mobile and bench-top platforms. DNA was detected using the DNeasy 

Blood 	 Tissue Kit. All using the inhibitor remover were the non-detection. The qPCR analysis was 

performed in 1�1�, 1�1��, and 1�1,��� dilution solutions. DNA was only detected in the pond sample. 

The qPCR analysis was performed using on-site and laboratory-filtered water samples inhabited by the 

Abe salamander during the spawning season. The presence of DNA was confirmed in a laboratory-filtered 

sample.
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Mtinsects-1�Sプライマー対応のѥন用DNAデータベース

ǄRiver1�Sǅの開発 

-जনٳで開発したDNAデータベースはѢたしてৌ国のѥনでެɧるの

かƗ-

"River1�S", a DNA database for rivers that can be used with

Mtinsects-1�S primers. 

-Can the DNA database developed in Kanagawa Prefecture really be

used in rivers nationwide"-

*૫部 ฦਸ਼1

*Yuta Hasebe1

1. जনٳ環境Ѡӌˍンター

1. Kanagawa Environmental Research Center

　जনٳでは2୩から水生ܱૂ類を中ऐとしたࣆޖ用のDNAデータベース(種ɳとのDNA配列データ

ベース)の४ಡをदめてきた。 

DNAデータベース(DDB-)から˒ʸン˿ー˛したִۂɫ४ಡをदめてきたDNAデータベースとٳ本、҉ܩ　

DNA配列を合し、Mtinsects-1�Sプライマーに対応したѥন用DNAデータベースǄRiver1�Sǅを開発した。 

　ɲのRiver1�Sを用いてजনٳҤのѥনで૦݀を行ʂたとɲʬ、種として౧છするための᪸ડ設ଜを適ঔに

すればʽ˄˿ʸ目、ʽ́˄ラ目、˚˥˃ラ目にʃいては���Τ上のOT8を種டଜњ能なɲとɫらかと

なʂた。 

　たɿし、データベースにԨνいはʃきものであり、そɥいʂたԨνいを発ٵし、よりວいデータベースとし

ていくために多くのऩに利用してもらいと۵ɧているので、ɻʑқ様モニターとしてɳֶອいたɿɰれば幸い
です。

Kanagawa Prefecture has been developing a reference DNA database (DNA sequence database for each 

species) mainly for aquatic insects since 2�2�. 

This time, the DNA database for rivers "River1�S" corresponding to the Mtinsects-1�S primer was 

developed by integrating the DNA database maintained by Kanagawa Prefecture and the DNA sequences 

downloaded from the Public DNA Database (DDB-). 

8sing River1�S, we conducted a survey of rivers outside Kanagawa Prefecture and found that more than 

��� of OT8s in the Ephemeroptera, Plecoptera and Trichoptera orders could be identified to species if 

the thresholds for determining species were appropriately set. 

However, as mistakes are bound to occur in databases, we hope that many people will use the database 

to identify such mistakes and make it better, and we would appreciate your cooperation as a monitor.
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௪本淡水߂ޞӅ類（ೝહ性�ଞ生性）のDNAバーコーディング

DNA barcoding of freshwater epiphytic�benthic cladocerans in -apan

*ඖฐ 渡1

*Wataru Makino1

1. ඐ大ӌ

1. Tohoku 8niversity

　ೝહ性やଞ生性の淡水߂Ӆ類は、イ˚˚ンˮのไ生なʈ無脊椎動物േअࠖの主な⅃څߕのʑとʃであり、ࠀ

地の生物多様性ൃৌのԣから特にࡥ要である。しかし、ೝહ性やଞ生性の߂Ӆ類は೪ื性のタˁˇにಐʘて

研究ɫदʲでɩらɹ、その९ӂな分類ӌ的Φપʄɰɫӂଜしていない種も非࣭に多い。ׯになり主に˿ˉʴ

の研究ࠖにより分類ӌ的ʴ˕プデー˚ɫदめられてきたɫ、その࣮൙は国ௐのऺԧऺজ類に౩Ͽされていない

ɲともٵޚされる。ɲのよɥなׅࣳのなか、Сࠖは௪本淡水ޞೝહ性Ɣଞ生性߂Ӆ類のDNAバーコー˛

（mtCOIなʈ）の取得にહࠬしてɩり、その成Ѣを要ตする本˯スター発では、DNAバーコー˛を۵ຖし
て分類を४しʃʃ、eDNAをެʂたモニタリングで利用њ能なࣳ態にߎるまでのனרを۵ޅする。

 Ephiphytic�benthic freshwater cladocerans are one of the main food resources of invertebrate 

predators, including the larvae of damselfry, meaning that they are especially important in terms of 

wetland biodiversity conservation. However, ephiphytic�benthic cladocerans are less studied than 

planktonic ones, and their precise taxonomic positions are not finalized in most cases. I have begun 

obtaining the DNA barcode (mainly mtCOI) of -apanese freshwater epiphytic�benthic cladocerans, and 

this poster presentation will summarize the results by emphasizing the nearly nightmare situation of their 

taxomomy.
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ෆடଜƔෆछDNA 配列のࠄ体ઉݽ

Exploration of kentity” of unidentified uncultured fungus

*ׄ本 ๛1、大ؓ ॳซ1

*Akira Hashimoto1, Moriya Ohkuma1

1. ѓӌ研究ࢊバイʼリˏース研究ˍンターಣ生物ݦຟ開発߾

1. RIKEN BioResource Research Center

　๕෮、類マ˕˚、地λௐ生の類多様性評価にɩɰる૰ׯの٨܈ߚとして、DNA データベース上にՍ

知種よりもෆடଜƔෆछ類配列ɫ൴しているɲとɫ֣ɱられる。ɲのࣳ態はछ類多様性研究のなか

でࢫ的に҈ٔされていくと৳ଜされるɫ、ࠄ体としてਮݥしない配列をѷ大評価しているњ能性も۵ຖすʘ

きである。Сࠖは௪本ܝޞः܂の多様性ઉݽをदめている中で๕෮や類マ˕˚、地λ体、体෮をՙࠣ

ഥ౮を用いてௐݥƔݥするܝः܂をઅݟ൪Ɣ൪子分によりॄࢃ株をӂງし、छ類の種டଜ

バーコー˛領域の配列ٔଜをߒʞた。ٗѢとして、ഉॐのෆடଜ配列と合ફする系のઉݽに成ۃした。その

φൣで、ɲれまでのઉݽで検出されていないओたなओ規系群のਮݥもらかにされた。本研究ではܝः܂
類のฐҤƔ形態の特ೝɰと、検出ɫભれているڀϒにʃいて۵ޅする。

The current problem of saturation of unidentified and uncultured fungal sequences (hereafter referred to 

as uncultured fungi sp.) in DNA databases, rather than known species, is a recent concern in DNA-based 

fungal diversity assessment. In particular, studies of algal mats, lichenicolous fungi, and

sporocarp-inhabiting fungi have been conducted. This problem is expected to be resolved in the future as 

fungal diversity research progresses� however, another problem is the possibility of overestimating 

sequence diversity that do not exist as entities. Therefore, it needs to be re-evaluated the problem that 

requires active resolution and clarification of entities. In this study, black yeast was isolated from leaf 

surfaces, algal mats, lichens, and fungal surfaces using the dilution plate method. We compared these 

strains with unidentified sequences of environmental origin based on sequences in the fungal species 

identification barcode regions (rDNA ITS-/S8 and mtSS8 regions). We found strains that matched 

sequences identified in multiple 8ncultured )ungus sp. In other words, we were able to clarify the identity 

of the kdark taxa” for the first time. However, the existence of a novel phylogenetic group that has not 

been detected in previous studies was also revealed.
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環境DNAに基ʄくˡプ˿タイプ分উのためのओたなʴンプリコン˧ィ˽

タリングࠬ

A novel amplicon filtering approach for environmental DNA-based

haplotype analysis

*小Ԫ Ϟ҆1、武୷ ۘಯ�,2、ബ ດप�、സบ 海ଢ଼�、伊藤 ޗ、�چ中 ี࠻�

*Yusuke Koseki1, Hirohiko Takeshima�,2, Ryuji Yoneda�, Kaito Katayanagi�, Gen Ito�, Hiroki

Yamanaka�

1. 大ݐ子大ӌ、2. ഇπٳງ大ӌ、�. 海大ӌ、�. ດ大ӌ

1. Otsuma Women
s 8niversity, 2. )ukui Prefectural 8niversity, �. Tokai 8niversity, �. Ryukoku 8niversity

　環境DNAメタバーコーディングは࡞の生物ೀ本に基ʄくˡプ˿タイプ分উをਜ਼ƔൊԂするൣとしてՎ

されるɫ、ݥڇ利用できる配列˧ィ˽タリングやデˠイˊングを行ʂてもなɩ、得られるʴンプリコン

データにզの配列ɫ含まれるɲとɫࠄ用上のѳとなʂている。ɲɥしたڷ配列をۄѢ的に֞࢜するため、ओ

たな配列˧ィ˽タリングࠬを開発した。環境DNAメタバーコーディングѷପのˉ˱˷˾ーˉ˹ンを用いてछ

のˡプ˿タイプ配列ɩよびそれらのPCRʺラーのリー˛ॐ分ೣをࣚしく分উし、その҈の上にछの配列とڷ

配列のリー˛ॐ分ೣを混合ʾʸスモデ˽を用いてीଜし、計的にஆなʺラー˧ィ˽タリングのリー˛ॐ᪸

ડをٔଜするといɥࠬを۵Πした。本発では、ɲのࠬのࣚݟをߪすとともに、छのˡプ˿タイプɫԂৌ

または部分的にわかʂているφ種系環境DNAメタバーコーディングデータを用いた性能分উにɩɰる成にʃ
いて൙ܘする。

Environmental DNA (eDNA) metabarcoding is a promising alternative to the traditional biological sample-

based haplotype analysis, but its practical application remains a challenge due to the spurious sequences 

included in the amplicon data, even after the application of currently available sequence filtering and�or 

denoising methods. To effectively eliminate such erroneous sequences, we developed a novel sequence 

filtering approach. A simulation of eDNA metabarcoding processes was performed to gain a detailed 

understanding of read size distributions of true haplotype sequences and their PCR errors, based on 

which the approach of estimating the read size distributions of true and error sequences using Gaussian 

mixture models and determining a statistically valid read size threshold for error filtering was devised. We 

present the details of this approach, as well as its good performance results in the benchmarking analyses 

using single-species eDNA metabarcoding datasets of which true haplotypes are completely or partially 

known.
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環境DNAとҠৰベイˌモデ˽を用いた ѥন֫類分ೣीଜの܊ॴ୩ѓ

Improving the river fish distribution estimation using eDNA and 

hierarchical Bayesian modelling

*伊藤 ॾ๕1、܉ন ีః2、成 ׯ、2࢟藤 ຯ生1

*Aoba ITO1, Hiroyuki KAGAWA2, Masaru NARITA2, Michio KONDOH1

1. ඐ大ӌ大ӌϙ、2. ඐຮѓ環境ൃৌ株߲҇ࠔ

1. Graduate School of /ife Sciences, Tohoku 8niversity, 2. Tohoku Ryokka Kankyohozen Co., /td.

　ऩԨӜ動による生態系の໒ѓɫ٨される中、生物૦݀やԣਢのࡥ要性はますます܊まʂている。ׯ、環

境DNAと呼ばれる、生物ɫ生ਟ環境にިしたDNAのܵから、生態系の種組成や分ೣをीଜするࠬɫ発ୈし

てきた。環境DNAから生物の分ೣを९しくीଜするには、Ǆ環境DNAの動態ǅを۵ຖするߚɫࡥ要である。本

研究では、ѥন環境にɩɰるǄ環境DNAの動態ǅをߪ的に۵ຖしたҠৰベイˌモデ˽を構યするɲとで、環

境DNA૦݀のٗѢから生物の分ೣをॴ୩よくीଜするࠬをଥΠする。 構યしたモデ˽は、ຌђモデ˽と種分

ೣモデ˽の2種類のモデ˽からなる。ɲのモデ˽を多種多地の環境DNAデータに適用するɲとで、得られた

ٗѢとモデ˽のอۄ性を検ஒした。そのٗѢ、ຌђを۵ຖした適ঔな物モデ˽を۵ຖするɲとで、多地多
種の環境DNAデータから生物の分ೣीଜɫњ能であるとٗʄɰた。

In the face of concerns over ecosystem degradation caused by human activities, the importance of 
biological surveys and observations is increasing. Traditional methods involved visual or capture-based 
surveys, which often required substantial time and personnel. However, recent developments in the field 
of environmental DNA (eDNA) have allowed for the estimation of species composition and distribution 
within ecosystems based on the traces of DNA left by organisms in their habitats. Recognizing the 
importance of considering the "dynamics of eDNA" for accurate species distribution estimation from 
eDNA, this study proposes the development and presentation of a hierarchical Bayesian model explicitly 
accounting for the "dynamics of eDNA" in river environments. The model constructed in this study consist 
of two types of models� a flowmodel, which represents the dynamics of eDNA in river environments, and a 
species distribution model, which uses environmental information to estimate the distribution of 
organisms. By applying this model to eDNA data collected from multiple locations and species, the study 
successfully estimated the distribution of ��-�� fish species across three rivers. The results suggest that 
by considering an appropriate physical model that accounts for downstream processes, accurate species 
distribution estimation can be achieved from diverse eDNA data collected from various locations and 
species.
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occumbƕ多種ˇイ˚তอモデ˽を用いた環境DNAメタバーコーディング

データ҈উのためのRˣ˕˃ーˊ

occumb� an R package for analyzing eDNA metabarcoding data via

multispecies site occupancy modeling

*घ φ1

*Keiichi )ukaya1

1. 国ງ環境研究ࢊ

1. National Institute for Environmental Science

　環境DNAメタバーコーディングで得られる配列リー˛計ॐはしばしば大きくഷ動するため、種の分ೣや多様

性をॴᛱに評価するためにはそのഷ動要ϒを҈するɲとɫࡥ要である。ׯ、環境DNAメタバーコーディン

グの多ઞҠの́ーˁ˧˿ーで生ɷるզϚ性を۵ຖして種の分ೣ（ˇイ˚তอ）を評価するൣとして、多種ˇ

イ˚তอモデ˽のҼɫଥΠされた。本۾Сでは、ɲのモデ˽を用いたデータ҈উをԜാに行ɧる

Rˣ˕˃ーˊであるoccumbのリリースバーˊ˹ンを࣐҆する。occumbではRのformula構ഞを用いて種のতอ

ӂຆや検出њ能性をজするִഷສを௬でき、モデ˽ˣラメータのベイˌीਢを行ɥɲとɫできる。ま

た、種の検出њ能性を۵ຖしたݍ適な૦݀デˈインの特ଜɫњ能である。occumbを用いた計҈উのࠬࢇを
জする。

Since sequence read counts obtained from eDNA metabarcoding are often highly variable, it is essential 

to understand the sources of variation to make accurate assessments of species distribution and diversity. 

Recently, an extension of the multispecies site occupancy model was proposed to assess species 

distribution (i.e., site occupancy) while accounting for false negatives that occur in the multi-step 

workflow of eDNA metabarcoding. This presentation will introduce a released version of occumb, an R 

package that allows easy data analysis using this class of models. occumb allows users to easily 

incorporate covariates for species occupancy probability and detectability using R
s formula syntax and 

perform Bayesian inference on model parameters. It also provides functionalities for identifying the survey 

design for optimum species detection. The procedure for statistical analysis using occumb will be 

described.
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環境DNA分析と生態モデルによる気候変動下における生物の時空間分布

予測

Prediction of spatio-temporal distribution of organisms under climate

change using environmental DNA analysis and ecological modeling

*鄔 倩倩1、周 金鑫2、河本 達也1、石川 俊之3、後藤 直成4、坂田 雅之5、北澤 大輔2、源 利文1

*Qianqian Wu1, Jinxing Zhou2, Tatsuya Komoto1, Toshiyuki Ishikawa3, Naoshige Goto4, Masayuki

K Sakata5, Daisuke Kitazawa2, Toshifumi Minamoto1

1. 神大、2. 東大生研、3. 滋賀大、4. 滋賀県立大、5. 北大

1. Kobe Univ, 2. IIS, the Univ. of Tokyo, 3. Shiga Univ, 4. The Univ. of Shiga Pref, 5. Hokkaido Univ

　近年eDNAと数理モデルを組み合わせた生物分布を推定する研究例が増えてきたが、現在と未来の分布を同

時に調べる研究は少ない。本研究では、気候変動下で琵琶湖のスジエビとイサザの現在と未来のeDNA濃度の

分布変化を調査、予測した。まず、全循環の有無別に、湖底での採水と環境測定を行った。次に、2種の

eDNA濃度と環境変数との関係を調べた。スジエビの分布は水深や溶存酸素などに、イサザの分布は水温や溶

存酸素などによって説明された。この結果を現在と未来の環境データに適用し、時空間分布をシミュレートし

た。その結果、スジエビは将来的には激減し絶滅の危機に瀕すると予測されたのに対し、イサザは、将来の分

布が全循環時に拡大する可能性が予測された。この結果から、スジエビのような、気候変動に脆弱な種には注
意が必要であることが示唆された。また、本研究の解析手法は保全学分野への応用が期待できる。

 Environmental DNA (eDNA) and mathematical approaches are being increasingly employed in species 
distribution estimates. However, few research have simultaneously examined both current and future 
distributions. We examined the eDNA concentration distributions for common shrimp and isaza fish in 
Lake Biwa and predicted changes in those distributions under climate change. Water samples were 
collected from the lake bottom during both full and partial circulation. The analysis of relationship 
between environmental variables and species eDNA concentrations revealed that water depth and 
dissolved oxygen (DO) concentrations most exert profound influence on shrimp, while water temperature 
and DO concentrations primarily impact isaza. By applying the relationship to the present and future 
environmental data, estimations showed that the shrimp is likely to significantly decrease and even go 
extinct in the future. Conversely, the isaza may increase its range under full water circulation. These 
findings stress the importance of close monitoring of species that are vulnerable to climate change. 
Additionally, the analytical method here also shows potential for conservation application.
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環境DNAଜສメタバーコーディングを用いたຌ域的なѥন֫類分

ೣ域のीଜ

Basin-wide estimation of river fish distribution using quantitative

environmental DNA metabarcoding

*ޗ ऩ1、ঐࢼ ວև1、И ॹ二1、ഇԯ 大智1、中ಢ ຩഥ1

*Michihito Takiyama1, Yoshihisa Akamatsu1, Seiji Miyazono1, Daichi )ukumaru1, Ryohei Nakao1

1. 大ӌ大ӌϙ১成Ѡӌ研究Ѡۇޗ

1. Graduate School of Science and Technology for Innovation, Yamaguchi 8niversity

　本研究では中国地ൣφ֙水系であるܺఔনƒ܊নを対象としƒ֫種を的かʃଜສ的に評価њ能な環境

DNAଜສメタバƫコーディングを用いてƒ環境DNAఇ୩と環境要ϒから֫類の分ೣ域のीଜを行ʂたƓ૦݀

は2�22�ٚƒ�ٚに߀ࠄしたƓまɹƒ環境DNA分উによりଜສした環境DNAఇ୩と環境要ϒとのԪؤを

G/Mɩよびघৰӌࡌで҈উしƒモデ˽ѓしたƓその後ƒࠄਢડとਢડのॴ୩ಐӇを行いƒਂ対的にਢॴ୩

の܊かʂたघৰӌࡌでݴ成したモデ˽を用いてƒ環境DNAఇ୩と環境要ϒとのԪؤからҺ֫種のຌ域的な

分ೣ域をीଜしたƓそのٗѢƒ水ޞอ用種であるʴ˸Ɣニ˭ンʸ˜ˀの環境DNAఇ୩にѥন水яɫݍもϾを

及ʛすɲとɫܼߪされたƓさらにƒघৰӌࡌを用いたҺ֫種の分ೣ域のीଜではࠄਢડとのਂԪؤॐɫຜ種に
ɩいてR!�.�でありƒຌ域的にҺ֫種の分ೣ域をीଜњ能であるɲとɫらかとなʂたƓ

In this study, the basin-wide distributions of riverine fishes were estimated from environmental DNA

(eDNA) concentrations and environmental factors using quantitative eDNA metabarcoding method that 

enables comprehensive and quantitative evaluation of fish species abundances in the Saba and Takatsu 

rivers, which are the first-class river systems in the Chugoku Region in -apan. The eDNA surveys were 

conducted in May and -une 2�22. )irst, the relationships between the fish eDNA concentrations and 

environmental factors were analyzed and modeled using Generalized /inear Model (G/M) and deep 

learning. Then, the differences in accuracy of the measured and predicted values between G/M and deep 

learning were examined. The results suggest that river water temperature could have the greatest 

influence on the eDNA concentrations of Ayu and -apanese Eel, which are useful fisheries species. 

)urthermore, the correlation coefficients between the measured values and prediction values on deep 

learning were R!�.� for both species, indicating that it is possible to estimate the distribution area of each 

fish species in the watersheds.
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環境DNAଜສメタバーコーディングを用いたຌ域的なѥন環境健ৌ

୩評価

Evaluation of basin-wide river biotic integrity using quantitative

environmental DNA metabarcoding
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　本研究はƒ環境DNAଜສメタバーコーディングによる֫類の種ॐɩよび環境DNAఇ୩を基にѥন環境健ৌ୩

のѥন環境健ৌ୩を評価するɲとを（ຠন܊নƔ܊）成しƒຌ域特性の異なる中国地ൣのφ֙水系ݴೀを

目的としたƓٗѢとしてƒ種ॐを基にした環境健ৌ୩ೀを用いた水系ௐのಐӇにɩいてはƒѥন規の大き

いђຌ域でೀડɫਂ対的に܊くƒடೀを用いた水系ԨのಐӇではƒࡘ水域෮ঋの大きい܊ຠনのほɥ

ɫƒ܊নよりもೀડɫټૌに܊いۈإにありƒѥন環境健ৌ୩評価ɫ生ਟ࣪のˇイˌにϾされるɲとɫ

い地ɫ܊ೀડɫೀにʃいてはƒѥন上ຌ域でもされたƓφൣƒ環境DNAఇ୩を基にした環境健ৌ୩ܼߪ

ʞられたɲとや܊নのൣɫ܊ຠনよりもೀડɫ܊い地ɫॐ多くʞられたɲとからƒສ的な࣮൙を含ʲɿ

環境健ৌ୩ೀを用いるɲとによʂて種ॐのʞではఐΈできなかʂた֫類の生ਟ࣪利用をらかにできるɲと
ɫߪされたƓ

In this study, we developed the indexes of river biotic integrity based on fish species richness and 

environmental DNA (eDNA) concentrations using quantitative eDNA metabarcoding. The developed 

indexes were used to evaluate the biotic integrity of the two first class rivers (Takatsu and Takahashi rivers) 

in -apan. Our results showed that the biotic integrity scores of the downstream sites with higher habitat 

size tended to be higher than those of the upstream sites, and the biotic integrity scores of the Takahashi 

River with higher watershed area were significantly higher than those of the Takatsu River. These results 

suggest that the biotic integrity evaluation with the species richness-based indexes could be affected by 

habitat size. In contrast, using the eDNA concentration-based indexes, we could find that several 

upstream sites had higher biotic integrity scores than the downstream localities, and the Takatsu River 

included numerous sites with higher biotic integrity scores than the Takahashi River. These results 

indicated that the eDNA concentrations-based indexes were not strongly affected by habitat size and 

could be useful to quantitatively evaluate the biotic integrity of riverine habitats.
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ඐ海னの๕ັ࠻にɩɰるバイʼʺʴ˿ː˽の節ഷ動

Seasonal variation of bioaerosols in a deciduous forest in Hokkaido

*ࣾ竹 1ࡿ
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1. ඐ海ன大ӌ

1. Hokkaido 8niversity

)orest ecosystems serve as vital carbon sinks, harbor biodiversity, and play a pivotal role in global climate

regulation. Within the complex structure of forest ecosystems, bioaerosols, which are biological airborne

particles such as pollen, fungal spores, bacteria, and viruses, are often overlooked. However, bioaerosols

play a key role in spreading their habitat through the air. In order to assess seasonal variations in

bioaerosols within the forest, which is crucial for understanding their ecological significance, we collect

bioaerosols through air filtration once a week from Apr. to -ul, 2�22 in Tomakomai Experimental )orest of

Hokkaido 8niversity. We amplified three metabarcoding regions, including 1�S rRNA, 18S rRNA, and the

fungal ITS gene, and sequenced them using the MiSeq. The observed number of Amplicon Sequence

9ariants (AS9s) was relatively lower than that in other environments such as soil and river water for all

three regions. However, there were seasonal variations in all three regions, with higher counts in April and

-uly for 1�S rRNA, and in -uly for 18S rRNA and ITS. When comparing AS9 abundance in air with other

environments, we observed an overlap between AS9s dominating on the leaf surface and 1�S rRNA in the

air, indicating that the leaf surface is the largest source of airborne bacteria. Seasonal changes in air

temperature, humidity and other environmental variables can influence the composition of bioaerosols.

Therefore, we plan to analyze the data using multivariate statistics to extend our dataset to cover the

entire year.
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空気中の核酸（eNAirs）を用いたフィールドにおける野生動物相解析法

の開発

Development of a wildlife population analysis method in the field

using airborne nucleic acids (eNAirs)

*増田 和志1、西堀 正英1、安江 博2

*Kazushi Masuda1, Masahide Nishibori1, Hiroshi Yasue2

1. 広島大学、2. つくば遺伝子研究所（株）

1. Hiroshima University, 2. Tsukuba Gene Technology Laboratories

　空気中の環境DNA（eDNAir）は非侵襲的，簡便に利用でき，フィールドでの動物相新規モニタリング手法

として有効である。しかし，比較的長期間の存在が想定されるeDNAirで移動する動物の追跡は難しい。そこ

で、マウスを用いた実験室シミュレーションで、空気中の環境RNA（eRNAir）がeDNAirと同時かつ経時的検

出によってより速く分解され，3日後には検出されず，直近の追跡に有効である可能性が示唆された。本研究

では，秋田県白神山地においてeNAir（eDNAir/eRNAir）を回収し、動物種の網羅的検出とその追跡を

行った。その結果， eNAir共にヒトが95%以上であった。続いてeDNAirではサル，ネズミが検出さ

れ，eRNAirではほぼイノシシのみであった。一方鳥類ではeNAirともにタンチョウとカワウが大部分を占め
た。以上から、eRNAirが直近の追跡に活用できる可能性が示唆された。

Environmental DNA in the air (eDNAir) is an effective, non-invasive, and convenient method for monitoring 

wildlife in the field. However, tracking animals that move through eDNAir, which is expected to persist for 

relatively long periods, has proven challenging. To address this issue, laboratory simulations using mice 

were conducted, suggesting that environmental RNA in the air (eRNAir) may degrade more rapidly and be 

undetectable after three days, making it potentially effective for recent tracking when detected 

simultaneously with eDNAir. In this study, eNAir (eDNAir/eRNAir) was collected in the Shirakami 

Mountains of Akita Prefecture, Japan, to comprehensively detect animal species and track their presence. 

The results indicated that eNAir primarily contained human DNA, accounting for over 95% of the samples. 

In the case of eDNAir, monkeys and rats were detected, while eRNAir mostly contained wild boar DNA. 

Among birds, both eNAir and eRNAir were dominated by cranes and cormorants. Overall, these findings 

suggest the potential utility of eRNAir for recent tracking. This research demonstrates the effectiveness of 

eDNAir and eRNAir in monitoring wildlife in the field, with eRNAir showing promise for more immediate 

tracking applications due to its rapid degradation, offering valuable insights into environmental 

conservation efforts.
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ӹ૾ѷϣを用いた脊椎動物の検出࠻

Detecting vertebrates from rain fall through the canopy

*小ັ 聡1、້ ࢀഥ1、中ฐ 大1

*Soh Kobayashi1, -unpei Suzuki1, Daisuke Nakano1

1. φݨઘऩ　୕ອ中г研究ࢊ

1. Central Research Institute of Electric Power Industry

　яັにɩɰる࠻ӹೝׯの生物ਂにʃいては૦݀ɫしいߚなʈから、ɲれまで知ٵɫほとʲʈない。した

ɫʂて、࠻上で生Ӝする脊椎動物は、分ೣや生ਟॐなʈࠄ態をఐΈするɲとɫしい。Ѽ々はܱૂ類にʃいて

は့௫類や૭類、ᓷૂ類にʃいて҈উした。ϣ水からはコ҉ܩ、ӹ૾ѷϣを用いた検出系を検ஒしていたɫ࠻

ʸモリ類の他、ˡˁ˥ˉンやˠʸˇˀ、ʽラス、ʺ˜ʾなʈɫ検出された。҉ܩは地上にɩいた˿ー˚でϣ水

をࡆい࠷ɰたため、࠻上生物種ΤҤの地上種のDNAも含ʲでいた。なɩ、本研究はຮと水のकັ˧ʳン˛の
成を࠷ɰて߀ࠄした。

/ittle has been known about the biota near the canopy in temperate forests due to the difficulty of 

surveys. Therefore, it is difficult to understand the actual status of vertebrates living in trees, including 

their distribution and abundance. We have studied detection systems using rainfall passing through the 

canopy for insects, but this time we analysed mammals, birds and reptiles. In addition to bats, civets, 

hares, crows and long-tailed tit were detected from rainwater. In this case, the rainwater was picked up by 

a rota placed on the ground, so it also contained DNA from terrestrial species other than arboreal species. 

The study was funded by the Green and Water )orest )und.
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環境DNA分উによるҤ淡水֫の分ೣҼ大ؼीଜ

8se of environmental DNA as a tool for estimating the dispersal of

exotic freshwater fish species

*༂村 1ة、ബ৪ ຓ次2、ޗ中 ี࠻�、ௐπ Հನ子1

*Kei Wakimura1, Ryuji Yonekura2, Hiroki Yamanaka�, Kimiko 8chii1

1. 大ݫ大大ӌ、2. Նٳ水ޞ研究ࢊ、�. ດ大ӌ

1. Osaka Ohtani 8niv., 2. Gifu Prefectural Research Institute for )isheries and Aquatic Environments, �. Ryukoku 8niv.

　ऩԨӜ動のグ˿ーバ˽ѓに౦い、Ҥ生物の௬はਕљのφୣをたʈʂている。生物ӌ的侵௬ɫݥ生物や

生態系に฿ɧるϾをݍ小ѓするためには、その分ೣҼ大ؼをीଜし、ܩ後の分ೣҼ大のਢや、ஆҮҤ

生物の֛֯څのीਢを行ɥɲとɫࡥ要である。本研究では、特ଜҤ生物˨˽ーˀ˽/epomis macrochirusを

対象に、૨ന列ˉー˃ンˉングを用いた環境DNAˡプ˿タイ˦ングࠬを開発した。そして、Ԫॸ地ൣを中ऐ

としたە域的૦݀を߀ࠄし、˨˽ーˀ˽地域ڎ体群にɩɰるˡプ˿タイプ分ೣに基ʄく分ೣҼ大ؼのीଜを

行ʂた。環境DNAを用いた本૦݀は、ە域૦݀をୈ開しやすく、またڎ体群ௐのˡプ˿タイプを的に検
出できるɲとから、Ҥ生物の分ೣҼ大対ݼにɩいてอອなࠬとなるとՎされる。

Biological invasions are one of the major threats to biodiversity in freshwater ecosystems. Identifying the 

origins and spread of introduced species is crucial for managing them as well as preserving native species. 

We developed an eDNA-based haplotyping approach for an exotic fish, the bluegill sunfish (/epomis
macrochirus), in -apan using high-throughput sequencing. 8sing the developed approach, we performed 

extensive field surveys mainly in the Kansai region to investigate the distribution of bluegill haplotypes. 

The results allowed us to estimate the fishbs dispersal process, suggesting the potential use of eDNA in 

alien species management. We believe that our eDNA-based approach, which can easily be applied to 

wide-range surveys of exotic species, serves as an effective tool for managing biological invasions.
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環境DNAಐӇ系地ƕ水をᵹʲでらかになʂた˺ˉˠˮリ種Ԩにɩ

ɰる地的分ѓˣターンのνい

Environmental DNA comparative phylogeography� a successful case of

the Rhinogobius species complex

*ḋ 1ٚݩ、国ࢼ ᝉਸ਼1、渡഻ ࢟1

*Satsuki Tsuji1, Shota Kunimatsu1, katsutoshi Watanabe1

1. ֮大ӌ

1. Kyoto 8niv.

Environmental DNA analysis has recently been increasingly applied to the assessment of genetic diversity.

Most recently, it has shown its usefulness as a new tool to reveal phylogeographic structure with minimal

time and effort. To further extend eDNA application in phylogeographic studies, we challenged a

comparative phylogeography analysis, simultaneously assessing and comparing the phylogeographic

structures of multiple species. We targeted 11 species of Rhinogobius gobies, excluding those endemic to

the Ryukyu Islands. We developed a Rhinogobius-specific primer set for the mtDNA cytochrome b region

and simultaneously amplified their eDNA from a total of ��� water samples collected throughout -apan.

After high-throughput sequencing and denoising, we assigned each sequence to a species based on

reliable reference sequences. )ollowing data screening to eliminate false positives for each species,

phylogenetic analysis was performed using all sequence data obtained from 11 Rhinogobius species.

Consequently, we successfully reconstructed a phylogenetic tree and revealed the distribution patterns of

the intraspecific lineages for each species. A landlocked species, R. flumineus, was subdivided into nine

reported and at least four unreported lineages, each showing geographic cohesion. In contrast, the

amphidromous species showed relatively coarse phylogeographic structure consisting of one to six

lineages. Differences in the number of lineages and distribution patterns among amphidromous species

are likely attributable to ocean currents and the differences in the dispersal abilities of larvae. Despite the

limitations of using only mtDNA (e.g., possible nuclearmmitochondrial discrepancies), our study

demonstrates that eDNA has great potential for comparative phylogeographic studies.
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Species-Genetic Diversity Correlations (SGDCs) and

metaphylogeographic analysis of aquatic insects based on bulk

community and eDNA metabarcoding
*Dan -oseph Cordova /ogronio1,2, Ming-Chih Chiu�, Arnelyn /arano1,2, /evente-P¶ter Kolcs¯r1,2, 

Kozo Watanabe1,2

1. Center for Marine Environmental Studies (CMES), Ehime 8niversity, Matsuyama, Ehime, -apan, 2. Graduate School 
of Science and Engineering, )aculty of Engineering, Ehime 8niversity, Matsuyama, Ehime, -apan, �. Department of 

Entomology, National Chung Hsing 8niversity, Taichung, Taiwan

Mitochondrial cytochrome c oxidase subunit 1 (mtDNA CO1) haplotypes from bulk community and eDNA 

metabarcoding datasets can provide enormous amount of intraspecific variation. When combined with 

community diversity data, simultaneous assessment of SGDC and phylogeography becomes possible 

across multiple species of aquatic insects. Our bioinformatics workflow effectively filters out artifacts, PCR 

and sequencing errors, and nuclear mitochondrial pseudogenes (nuMTs), retaining only authentic 

haplotypes. Initial analysis was performed using species from bulk samples namely, Ephemeroptera (

Epeorus latifolium, Afronurus yoshidae, Ephemera japonica, Potamanthus formosus), Diptera (Antocha 

bifida, Conchapelopia togamaculosa), Trichoptera (Glossosoma ussuricum), Plecoptera (Kamimuria
tibialis), and Odonata (Davidius fujiama). Metaphylogeographic analysis showed that some species of 

insects had unique phylogeographic patterns which may be attributed to insectbs behavior, habitat 

preference and gene flow. In terms of ̡-SGDC only two species from Order Ephemeroptera (E. latifolium, 
P. formosus) demonstrated a significantly positive correlation between population gene diversity and 

community alpha diversity. On the other hand, C. togamaculosa and A. yoshidae showed a weak negative 

correlation but were not statistically significant. )or ̢-SGDC, species from Orders Ephemeroptera, 

Diptera, and Odonata showed a significantly positive correlation between population pairwise genetic 

distance ()ST) and pairwise community beta diversity. However, species from Orders Trichoptera and 

Plecoptera showed a weak positive correlation and were not statistically significant. These multi-species 

analysis of phylogeographic patterns and SGDCs will provide a more comprehensive information on 

aquatic insects
 diversity, ecology and evolution which is critical for biodiversity and climate change 

impact assessment.
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環境DNAメタバーコーディングによる対馬の魚類相と遺伝的多様性の把

握

Study of fish fauna and genetic diversity in Tsushima by environmental

DNA metabarcording

*倉谷 幸広1、鵜木（加藤） 陽子1、清野 聡子1

*Yukihiro Kuratani1, Yoko Kato-Unoki1, Satoquo Seino1

1. 九州大学

1. Kyushu University

　長崎県対馬では海洋保護区の設置が検討されており,その基礎情報の魚類相の知見が必要とされている.本研

究では対馬沿岸で2020年3月(6地点)と9月(8地点)の環境DNAメタバーコーディングのデータから出現魚種の

把握を試みた。対馬では、標本採集と目視観察からこれまで366種の魚種が報告されている。環境DNAにより

100種が検出され、うち78種は既知であった。新たに検出された22種は,ハゼ類やギンポ類が多かった。環境

ＤＮＡにより、従来法で見落とされてきた底生の小型の魚種の情報が得られた.加えて、種内の遺伝的多様性の

知見も得られた。水産有用種のキビナゴSpratelloides gracilisでは10種のハプロタイプが検出され、これらの

系統関係と地理的分布が明らかになった.総じて環境DNAの海洋生物資源管理の基礎調査での有用性が示され
た.

In Tsushima Island, Nagasaki Prefecture, designation of a marine protected area has been planned, and 

fish fauna information is needed to provide basic information for this project.In this study, we attempted 

to understand the species of fish that appeared in the Tsushima coast based on environmental DNA 

metabarcoding in March (6 sites) and September (8 sites) of 2020. Tsushima Island has a record of 366 

fish species from collecting specimens and conventional visual observations. One hundred species were 

detected from environmental DNA in this study, 78 species of these were known species. Newly detected 

22 species included some Blenniidae and Gobiidae, enabling the fish information that they had been 

overlooked by conventional methods.In addition, we also obtained information on the genetic diversity 

within the species, and 10 haplotypes were detected in fisheries target species Banded blue sprat

Spratelloides gracilis, and these phylogenetic relationships and geographic distribution were

clarified.These results indicate the usefulness of marine living resource management in research methods 

that use environmental DNA.
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ニ˭ンʸ˜ˀの分ೣを規ଜする要ϒのीଜ

Estimation of factors regulating the distribution of -apanese eels in

rivers

*ႉ३ ิਸ਼1、ׄ本 څ、1ࢍ 利ഞ1

*Yuta Kunimasa1, Nagisa Hashimoto1, Toshifumi Minamoto1

1. जڗ大ӌ大ӌϙ
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ニ˭ンʸ˜ˀは国ௐのѥনにەく分ೣする҉ื性の֫類であるɫ、ׯそのڎ体ॐはࢭڄしてɩりൃৌɫ֎

である。ニ˭ンʸ˜ˀのࢭڄ要ϒのʑとʃとして、Йなʈの構ਚ物の設પによる環境ҔഷのϾɫଶされ

るɫ、Һ環境要ϒにʃいて、ニ˭ンʸ˜ˀの分ೣに及ʛすϾを多ѥনでಐӇした研究はほとʲʈない。そɲ

で本研究では、ഉॐのனٳにΦપする1�ѥনで、環境DNA分উ、採水地から上ຌ���mまでの環境計ਢ

を߀ࠄした。そのٗѢをもとに、ニ˭ンʸ˜ˀの環境DNAఇ୩とҺ環境要ϒのԪؤをG/MMのモデ˽ূ੨に

よʂて評価した。そのٗѢ、構ਚ物の設પ୩と採水地ׯ൹のѥۅࢰ配をഷॐとして含むモデ˽ɫベス˚モ

デ˽としてূ੨され、ຜഷॐは環境DNAఇ୩にೱのϾをもたらした。ɲのٗѢから、ѥۅࢰ配のԝやかなຌ

ਤの小さい環境をニ˭ンʸ˜ˀɫۍむɲと、構ਚ物の設પ୩ɫ܊いѥনでᳪ上ɫৣҦされているɲとɫܼߪ
された。

-apanese eel (Anguilla japonica) is a catadromous fish widely distributed in -apan. However, its population 

has been declining in recent years, and there is an urgent need for its conservation. One of the factors 

causing the decline of -apanese eel is the impact of environmental modifications due to the construction 

of structures such as weirs and dams. However, few studies have compared the effects of different 

environmental factors on the distribution of -apanese eels across multiple rivers. In this study, 

environmental DNA (eDNA) analysis and environmental measurements (including water quality, sediment 

quality) were conducted in 1� rivers located in several prefectures in -apan. Based on the results, the 

relationship between the eDNA concentration of -apanese eels and each environmental factor was 

investigated by model selection. As a result, a model including the density of structures and the riverbed 

gradient near the sampling point as variables was selected as the best model, and both variables had a 

negative effect on the eDNA concentration. These results suggest that -apanese eel prefer an environment 

with a moderate riverbed gradient and low velocity, and that the upstream migration of -apanese eel is 

inhibited in rivers where structures are more frequently installed.
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Environmental assessment by environmental DNA of aquatic insects in

heavy metal impacted streams
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The metal sensitivity of riverine aquatic insects differs from species and is used to assess the impacts of

metals on ecosystems. Although the responsible mining companies are required to monitor the impact of

metals in closed mines, because of the large financial burden, they are often unable to reach the

ecological assessment and can only make chemical assessments. This study aimed for developing a

method to determine the ecological effects of metals using aquatic insect environmental DNA. A total of

five sites were surveyed along approximately 1.2 km section of a river downstream of a closed mine in

Iwate Prefecture� a site with�without metal effects, a confluence of these sites, and two sites after the

confluence. At each site, aquatic insect sampling, environmental DNA sampling, and metal concentration

analysis were conducted. Environmental DNA samples were subjected to metabarcoding analysis

targeting 1�2 bp and �1� bp of the COI region of mitochondrial DNA. The results showed that taxonomic

diversity was lowest at the metal-impacted site (Cu ��.�ug�/, Cd �.8� ug�/), and that the family

Chironomidae was dominant, as indicated by both the capture-based sampling and environmental DNA.

At the two sites after the confluence, taxonomic richness and abundance recovered more downstream in

the sampling survey, but no clear recovery was observed in the environmental DNA. Although the

discrepancies, environmental DNA clearly showed differences in community structure even at an only ���

m interval in lotic environments, indicating that quite localized communities can be investigated.
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ラʼスˇバ˜˃˕˚ࡃにɩɰるタイԠૂɩよび中Ԩࡩ主の分ೣ૦݀

Distribution survey of Opisthorchis viverrini and intermediate hosts in

Savannakhet Province, /ao PDR
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1. Kobe 8niversity, 2. Niigata 8niversity, �. Niigata 8niversity of Pharmacy and Medical and /ife Sciences, �. Mahidol

8niversity, �. Savannakhet Provincial Health Department, /ao PDR.

タイԠૂ (Opisthorchis viverrini )によʂてϔき՟ɲされるタイԠૂࣇは、ʴˊʴ国の୪ೊであ

り、ԈによʂてઔԛԴのリスˁɫ܊まるため、大きな健康ฆとなʂている。しかし、タイԠૂは中Ԩࡩ

主ɫഉॐਮݥするഉތなライ˧ˇイˁ˽をもʃため、࡞のൣでԈリスˁをळਤにモニタリングするɲと

はܪである。そɲで、そのリスˁを評価するࠬの開発のਫ਼φൈとして、環境水からՅ生ૂと中Ԩࡩ主の

eDNAを検出Ɣଜສするɲとを目的に研究を行ʂた。૦݀はラʼス国ˇバ˜˃˕˚ࡃで߀ࠄした。Multi-gene 

assayを用いたタイԠૂのeDNA検出、ଜສPCRを用いたਫ਼φ中Ԩࡩ主のӾき貝のeDNA検出ɩよびଜ

ສ、qMi-)ish分উを用いたਫ਼二中Ԩࡩ主の֫類のeDNA検出ɩよびଜສを行ʂた。ɲれらのٗѢをもとに、タ
イԠૂɩよびその中Ԩࡩ主の分ೣを規ଜする要ϒにʃいてմする。

Opisthorchiasis, caused by Opisthorchis viverrini, is a major health problem in Southeast Asian countries 

because of the increased risk of cholangiocarcinoma associated with infection. However, because O.
viverrini has a complex life cycle with multiple intermediate hosts, it is difficult to rapidly monitor the risk 

of infection using conventional methods. Therefore, as a first step in the development of a method to 

assess the risk, we have developed a method to detect the parasite and its intermediate hosts from 
environmental water. The study was conducted to detect and quantify the environmental DNA (eDNA) of 

the parasite and intermediate hosts. The study was conducted in Savannakhet Province, /ao PDR, using a 

multi-gene assay to detect eDNA of the O. viverrini, quantitative PCR to detect and quantify eDNA of the 

first intermediate host, snail, and quantitative metabarcoding analysis to detect and quantify eDNA of the 

second intermediate host, fish. DNA detection and quantification were conducted and compared with 

conventional survey methods. In addition, to estimate the false negative rate in the eDNA survey of O. 
viverrini, we also used a site occupancy model to estimate the false-negative rate in the eDNA survey of 

the O. viverrini. Based on these results, we will estimate the factors of distribution of the O. viverrini and 

its intermediate hosts.

【P-36】



 

Application of meta-barcoding techniques in analyzing potential food

sources and calculating feeding selectivity index (Ei) of a small and

medium-sized copepod species (Sinocalanus tenellus)
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In aquatic ecosystem, the food web structure based on composition and abundance of prey species

influences the feeding characteristics of predators, resulting in changes to the structure and function of

the entire food web. Identifying the feeding behavior of zooplankton is essential to understanding the flow

of matter and energy within food webs, especially since zooplankton are intermediates in aquatic

ecosystem food webs, transferring primary production energy to higher trophic levels based on the

prey-predator relationship. However, microscopic identification alone can only provide a limited

understanding of the zooplankton
s potential food pool, as well as the food sources consumed. In this

study, potential vs. eaten food sources of Sinocalanus tenellus, a copepod species dominant in brackish

waters, were analyzed based on phytoplankton operational taxonomic units detected from the habitatbs

raw water and treated whole bodies of S. tenellus. The alpha diversity and dominant�subdominant

species of each potential and eaten food source were identified, and they were compared across seasons.

At the same time, the feeding selectivity index (Ei) was calculated by identifying overlapping species in the

potential vs. eaten food source pool. As a result, it was confirmed that not all surrounding potential food

sources are fed on by S. tenellus, and that its diet can vary depending on the presence�absence of

preferred prey. Metabarcoding is an effective method for identifying potential�eaten food sources of

zooplankton at the genus or species level, and if widely applied in the future, it is expected to be useful in

characterizing their feeding behavior.
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*Coskun Guclu1, /ouise Amy Ashton1, Matthew Seymour1, Billy Hau1, Isis Guibert1,               

Stephan Gale2 , Mang /ung Cheuk2

1. The 8niversity of Hong Kong, 2. Kadoorie )arm and Botanic Garden

)orest soils are central to the maintenance of ecological health, hosting a quarter of all biodiversity on 

Earth and storing three times as much carbon as is found in the Earthbs atmosphere. )orest soil 

biodiversity and carbon ecosystem services make them essential for the mitigation of climate change and 

the preservation of biodiversity. The soil biome, and specifically microbial and fungal species, play 

significant roles in ecosystem service provision, and yet remain poorly characterized in the tropics. The 

present study characterized the soil biome in regenerating soils in Hong Kong SAR and determined soil 

biome responses to active versus passive ecological restoration initiatives. Environmental DNA was 

extracted from soil samples and fragments were amplified with 1�S and 18S primers for metabarcoding of 

microbial and fungal communities, before sequencing with illumina MiSeq. 4iime analytical pathways 

were applied to characterize soil biome species into Actual Sequnce 9ariants (AS9s). Analysis of 9ariance 

and Non-Metric Multidimensional Scaling were applied to determine differentiation of biome microbial 

and fungal communities between forest types and stand age groups.
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Ѣの検ࣘۄとその߀ࠄσの׃生を対象とした環境DNAۣ܊

Implementation of environmental DNA education for high school 

students and verification of its effectiveness

* ບਸ਼1、ܺ҂ ฒ1、Ӓ 2ࠄ、॰ฐ ෆ恵子1、ܺ藤 छ行1、ϧԯ ெޯ1、څ 利ഞ1

*Ryota Kitani1, Tatsuya Saga1, Minoru Kasada2, Mieko Kiyono1, Masayuki Sato1, ƏƏƏƏƏƏƏƏ

Atushi 8shimaru1 , Toshifumi Minamoto1

1. जڗ大ӌ、2. ඐ大ӌ

1. Kobe 8niversity, 2. Tohoku 8niversity

　環境DNA分উは、生き物に૰খऄれるɲとɫないため、生き物ɫࠬなऩ々を含ʲɿഅەいࡘઘに対する環

境׃σ˖ー˽となるњ能性ɫある。本研究ではՆٳのȤۣに૾ɥۣ܊生を対象として環境DNA分উを用いた

環境׃σプ˿グラ˲を߀ࠄした。プ˿グラ˲では、生ଡ଼たʀは生態ӌや環境DNAにԪするࢉൈ的な࠺業を࠷ɰ

た後、ۣ܊ೝׯにΦપするѥনを൰れて採水した。ตφかٚ後、生ଡ଼たʀは֫類メタバーコーディング҈উの

ٗѢを࠷ɰ取り、生物多様性や生態系ˇー˥スƔディスˇー˥スにʃいてմする࠺業を࠷ɰた。プ˿グラ˲

で生ଡ଼ɫஊɧたʴン˃ー˚૦݀のٗѢは、プ˿グラ˲によʂて生ଡ଼たʀɫ生物多様性や生態系ˇー˥スʗのԪ

ऐを܊めたɲとをߪした。ළघいɲとに、ʴン˃ー˚ٗѢは、生ଡ଼たʀɫプ˿グラ˲を૾してより生き物に

ऄりたいとɥよɥになʂたɲともߪした。本研究は環境DNA分উɫ環境׃σ˖ー˽として応用できるɲとを
。するܼߪ

Environmental DNA (eDNA) analysis does not involve direct contact with organisms. It has the potential to 

become an environmental education tool for a variety of people, including those who have difficulty with 

direct contact with living organisms. In this study, we designed an environmental education program using 

eDNA analysis and conducted it for high school students from two schools in Gifu Prefecture, -apan. In the 

program, the students received a basic lesson on ecology and eDNA, and then, they visited a river located 

near the high school and sampled the water. About a month later, they were informed of the results of an 

eDNA metabarcoding analysis from their samples. They then received another lesson on biodiversity and 

ecosystem services�dis-services. The results of the questionnaire survey which were answered by students 

indicated that they increased their interest on biodiversity and ecosystem services through the program. 

Interestingly, the results also indicated that they became more eager to touch the creatures through the 

program. It was suggested that eDNA analysis can be used as an environmental education tool.
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環境DNA分উを用いたন水域にɩɰるʼʼʽ˜˒モの分ೣ૦݀

Survey of the distribution of the Egeria densa in the Yodo River 

watershed using environmental DNA analysis

*Ogawa Ryota1、Takayama Satoru1、Kimu Ryojin1、Kishima Hiroaki1

*Ryota Ogawa1, Satoru Takayama1, Ryojin Kimu1, Hiroaki Kishima1

1. 大ݫງେм܊ߟ等ӌۣ

1. Osaka Prefectural Tennoji High School

ʼʼʽ˜˒モは、Ҥの水生ࣾ物であり、௪本生態ӌ҇によʂてǄ௪本の侵ຊ的Ҥ種́ース˚1��ǅに

ଜされるほʈฆとなʂている。 

　নではиॳにෲしてɩり、ђຌ部ではˮタンʸʿˁˇなʈの೪ื性水ਈのೂહの要ϒともなʂている。 

　ɲのよɥなಙҦをඍɯためにはʼʼʽ˜˒モの࢜ɫ֑められるɫ、そのためにはѥনのຌ域にɩɰる生ਟ

ׅࣳをఐΈする要ɫある。しかし、࡞の目ߏ૦݀ではߢԨやコス˚ɫ多くかかるため、ە域的な分ೣ૦݀

を行ɥɲとは非࣭にܪɿ。そのため、নにɩいても、ʼʼʽ˜˒モのە域的な૦݀は行われていない。 

　そɲで߈たʀは、生物モニタリングのۄຆ的なࠬとしてׯુ目されている環境DNA分উを用いて、より

 。Ωの分ೣ૦݀を行ʂた౹ەຆ的にۄ
　本研究は、環境DNA分উを用いてন水域にɩɰるʼʼʽ˜˒モの分ೣを૦݀するものである。

Egeria densa is an invasive aquatic plant that has become such a problem that it has been designated 
by the Ecological Society of -apan as one of the "1�� Worst Invasive Alien Species in -apan�.It is also 

thriving in the Yodo River and is a factor in the drift of floating aquatic plants such as Pistia stratiotes the 

lower reaches of the river. 

In order to prevent such damage, the removal of the Egeria densa is required. However, in order to 

exterminate it, it is necessary to understand its habitat status in river basins. However, it is extremely 

difficult to conduct a wide-area distribution survey because conventional visual surveys are

time-consuming and costly. )or this reason, even in the Yodo River, no wide-area survey has been 

conducted for the Egeria densa. 

We therefore conducted a more efficient and extensive distribution survey using environmental DNA 

analysis, which has been attracting attention in recent years as an efficient survey method for biological 

monitoring. 

This study investigates the distribution of the Egeria densa in the Yodo River watershed using 

environmental DNA analysis.
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ϛՆׯ海の፲ಓ動物ไ生プランˁ˚ンのߢԨ的分ೣ૦݀をめɵしたメタ

バーコーディングիࡱ開発

Development of Metabarcoding Technique for Spatiotemporal

Distribution Survey of Echinoderm /arvae Plankton in the Oki Coastal

area

大ة ڀਸ਼1、*吉 छ1

Keitaro Ohara1, *Masa-aki Yoshida1

1. ୷ܲ大ӌ

1. Shimane 8niversity

されている。その分ೣҼ大要ϒは、プランˁ˚ンไ生にあると۵ɧܘʾンʾˎなʈൣ系種のඐ上ɫ൙ׯ　

られる。ɲのไ生をฐҤ環境中で検出するɲとɫできれば、生態系モニタリングにดງʃ。本研究で

は、˧ィー˽˛にɩいて፲ಓ動物のไ生プランˁ˚ンを検出し、節Ԩ、地ԨでのಐӇとଜສѓを目的とし

て環境DNAの分উを行なʂた。ϛՆのљෲ֩۩を՟として૦݀地を�ѫࢊ設ଜし、�ٚと12ٚにプランˁ

˚ン˟˕˚とৰ採水によるฐҤ૦݀を行なʂた。፲ಓ動物のDNAをਕഅњ能な˸ニバーˇ˽プライマーをݴ

成し、メタバーコーディングによる的҈উを行なʂた。そのٗѢ、節によʂてDNAɫ検出される፲ಓ動

物の種にはνいɫʞられるɲと、プランˁ˚ン˟˕˚を用いたˇンプリングを行ɥɲとでฐҤ環境中から፲ಓ
動物のไ生プランˁ˚ンのDNAを検出できるɲとɫ分かʂた。

In recent years, the northward migration of southern species has been reported one after another in 

marine organisms. The same trend can be seen in benthic animals with low adult mobility, such as sea 

urchins. The main cause of the distribution expansion of echinoderms is thought to depends on their 

planktonic larva. Therefore, if echinoderm larva can be detected in the field environment, it will help to 

monitor future ecosystem changes. In this study, echinoderm plankton larva were detected in the field, 

and eDNA was analyzed using metabarcoding and quantitative PCR for comparison among seasons and 

locations and quantification of larval populations. )ive research sites were selected starting from Kamo 

)ishing Port, where the Oki Marine Biological Station is located, and moving away from the bay in stages. 

)ield surveys were conducted in September and December using plankton nets and surface water 

sampling. 8niversal primers capable of amplifying echinoderm DNA were created to detect environmental 

DNA in the samples, and comprehensive analysis using metabarcoding was conducted. Metabarcoding 

results showed differences in the echinoderm species for which DNA was detected depending on the 

season. We also found that the DNA of larval plankton of echinoderms could be detected from the 

outdoor environment by sampling with plankton nets. 4uantitative PCR results showed that larval 

plankton DNA was detected to the same extent throughout the southern coast of the post-island area, 

indicating a wider migration range than that we expected.
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อ海の海๎生物の生態૦݀ Ư֫࣪の水่ɱສと環境DNA૦݀から環

境ฆをઉるƯ

Ecological Survey of Marine /ife in the Ariake Sea f)ish Market

/andings and Environmental DNA Survey to Exploref Environmental

Issues

本 ຎ1ޗ、本 匡生1ࢼ、҂ ৭ୠ1ڏ、छ1ر 本ޗ*

*Ema Yamamoto1, Kanato Koga1, Masaki Matsumoto1, Riru Yamamoto1

1. ഇтٳງޔ池ۑ業܊等ӌۣ

1. Miike Technical High School

　อ海は、国ௐでの生ਟɫอ海ɿɰでӂ௳されているǄอ海特ޞ種（2�種）ǅなʈஶ特で൱かな生態系

をอしている。しかし、ׯ地ٿでは、֩Ӂສのࢭڄɫささやかれている。そɲで、อ海の海๎生物の生態

૦݀を行い、そのࣳڇをఐΈしたいと۵ɧた。そのൣとして、大ෘ֫࣪で節ɳとに水่ɱされる֫҆

類の૦݀を行ʂた。また、大ෘ֫࣪の�Ԩの水่ɱສのデータを分উするɲとで、อ海から水่ɱさ

れる֫҆類の特ɫٵɧてきた。さらに、ќにޔ池۩にɩɰる֫種にʃいての環境DNA૦݀を行い、֫࣪

での૦݀ٗѢとのಐӇを行ʂた。そのٗѢ、環境DNA૦݀でӂ௳された֫種と֫࣪に水่ɱされた֫種とφ

ફしたのは、��種中�種であʂた。҉ܩ、ɲれらのٗѢからٵɧてきたอ海の海๎生物の生態と水څߕޞと
しての特を൙ܘする。

The Ariake Sea has a unique and rich ecosystem, including "Ariake Sea Specialty Species (2� species)," 

which have been confirmed to live only in the Ariake Sea in -apan. However, in recent years, there have 

been whispers in the local community of a decline in fish catches. Therefore, we wanted to conduct an 

ecological survey of marine organisms in the Ariake Sea to understand their current status. As a method, 

we conducted a survey of fish and shellfish landed seasonally at the Omuta fish market. In addition, by 

analyzing six years of landings data from the Omuta fish market, the characteristics of the fish and shellfish 

landed from the Ariake Sea became apparent. )urthermore, an environmental DNA survey was conducted 

on fish species at the Port of Miike during the summer season, and the results were compared with those 

from the fish market. As a result, four of the �� fish species identified in the environmental DNA survey 

matched the species landed at the fish market. In this report, we describe the ecology of marine organisms 

in the Ariake Sea as revealed by these results and their characteristics as fishery resources.
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Survey on water quality and biodiversity of /ake Tokiwa

*ഥฐ ๔大1、Yamada Natsuki1、)ujishige Sota1、Shintani Harukusa1、Takase Yukina1
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1. 等ӌۣ܊ງϟ部ٳۇޗ

1. Yamaguchi Prefectuai 8be Senior High School

/ake Tokiwa in 8be City, Yamaguchi Prefecture, is home to a variety of fish.However, the transparency of

the lake water is low, and there is a lot of garbage.Therefore, we conducted a survey at /ake Tokiwa to

learn about the current situation of /ake Tokiwa, and we wanted to improve biodiversity and water

quality.The first survey method is to comprehensively investigate the fish living in /ake Tokiwa using

environmental DNA.The second is to conduct pack tests to investigate the quality of /ake Tokiwa
s water

from a chemical perspective.As a result of the fish survey, we came to the conclusion that the water

quality of /ake Tokiwa may not be very good from the types of fish that could be confirmed.However, the

results of the pack test showed that the water quality of /ake Tokiwa was relatively good. As for the future

prospects, we will conduct a survey similar to the survey at /ake Tokiwa, which is a lake that is considered

to have relatively better water quality than /ake Tokiwa in the vicinity.We would like to compare these

results with those of /ake Tokiwa to determine what is necessary to improve the water quality of /ake

Tokiwa and improve biodiversity.
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ѥনにɩɰるݥ֫類とҤ֫類の分ೣׅࣳにʃいて

Distribution of native and non-native fish species in rivers
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　Ҥ種は、ѷ֞Ιいはݥڇの߭ো分ೣ域Ҥに௬された種、ͻ種、ΙいはそれΤђの 分類群のɲとで、ऩԨ

によʂてίऺ的、非ίऺ的に௬された生物である。ݥ種に対して േअΏを฿ɧる種やֳԪؤにある種の

ਮݥɫφ的に௳知されてɩり、侵௬するɲとで 種ॐɫُڄし、࢜するɲとでݥ種の出ڇɫ௳められるな

ʈ、そのࠄߚをೝɰるঢ行研究はॐ多くなされている。しかし、ഢٳڕのѥনにɩɰるঢ行研究では、ਂ౩

するよɥなٗѢも得られている。そɲで本研究では、国ௐのφ֙ѥনȨѥনを対象に環境ȯȹȬによるメタ

バーコーディング分উを用いて、֫類にɩɰるݥ種とҤ種の分ೣׅࣳをҔめてӂ௳し、ɲれらの種の分ೣ

ׅࣳを૦ʘるɲとを目的とした。ɲのٗѢをもとに、Ҥ種とݥ種のԪؤを検ஒし、Ҥ種ʗの対応ൣ
にʃいてմするɲとを目している。

Alien species are species, subspecies, or subgroups of taxa that have been intentionally or unintentionally 

introduced outside their past or present natural distribution range by humans. It is generally recognized 

that there are species that exert predation pressure or competition on native species, and there are many 

previous studies that support this fact, such as the fact that invasion can drastically reduce species 

diversity, and that eradication can lead to the re-emergence of native species. However, previous studies 

in rivers in Hyogo Prefecture suggested that have yielded conflicting results. The purpose of this study was 

to confirm the distribution of native and non-native species in fish and to examine the details of the 

relationships using environmental DNA metabarcoding analysis. Based on the results, we aim to find out 

possible relationships other than the direct negative impact of non-native species and to discuss how to 

deal with non-native species.
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環境DNAによる能ୠ地域のѥনの֫類ਂ૦݀

)ish )aunal Survey of Rivers in Noto Area by Environmental DNA
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1. ঊনٳງ߹ಢ܊等ӌۣ

1. Nanao High School

　ঊনٳのѥনにɩɰる淡水֫類ਂの૦݀はƒ1���ਜ਼と1���ਜ਼にەく߀ࠄされている（ঊনٳƒ1��8, 

1���）。能ୠ地域にɩいてもƒഉॐの水系（ϡݶনƒബૠনƒຶ୷নƒૠฐন）やڰᘚনƒؓনなʈഉॐ

のѥনで૦݀ɫ行われている。しかしなɫらɲれΤ܇は大規なφঀ૦݀は行われていない。淡水֫類の多様

性はƒѥনҔࡄやҤ種の௬ƒՔࣰٛڿのഷѓなʈのϾによりഷѓしているɲとɫ۵ɧられる。淡水֫類

ਂに対するɲれらのϾにʃいて検ஒするためにはƒݥڇ生ਟする֫類ਂや分ೣׅࣳをەく૦݀する要ɫあ

る。本研究ではƒঊনٳງ߹ಢۣ܊のある߹ಢのѥনを中ऐに環境ȯȹȬを用いた֫類ਂの૦݀を

行ʂた。採水は��地でќՎ（�Ư8ٚ）とࡉՎ（1�Ư11ٚ）のȤ҉行ʂた。ɲのˇンプ˽を用いてƒᱬ˛
ˊ˹ʸとʴ˸を対象とした種特異的҈উとᱭ的҈উを行い地ԨƒѥনԨでಐӇした。

Surveys of freshwater fish fauna in rivers in Ishikawa Prefecture were widely conducted in the 1���s and 

1���s (Ishikawa, 1��8, 1���). In the Noto area, surveys were also conducted in several water systems

(Hakui River, Konmachi River, Wajima River, Machino River) and several rivers such as the Misogi River and 

Kumaki River. However, no large-scale, simultaneous surveys have been conducted since then. The 

diversity of freshwater fish species may be changing due to river improvement, the introduction of alien 

species, and changes in climatic conditions. In order to examine these effects on freshwater fish fauna, it is 

necessary to conduct a broad survey of the current fish fauna and distribution. In this study, we 

investigated the fish fauna using environmental DNA mainly in the rivers of Nanao City, where Ishikawa 

Prefectural Nanao High School is located. Water samples were collected at �� sites twice, once in summer 

(-uly-August) and once in autumn (October-November). 8sing these samples, (1) species-specific analysis 

for loach and ayu, and (2) comprehensive analysis were conducted and compared among sites and rivers.
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環境ＤＮＡの活用による魚道群における長期的なモニタリングの効率化

Improving the efficiency of long-term monitoring of fishways group

using environmental DNA

*枡本 拓1、原田 泰行1、木伏 宏俊1、野中 俊文2、山田 規世3、加藤 秀男3

*Taku Masumoto1, Yasuyuki Harada1, Hirotoshi Kibushi1, Toshifumi Nonaka2, Noriyo Yamada3,

Hideo Katou3

1. 東日本旅客鉄道株式会社、2. 株式会社建設技術研究所、3. 株式会社CTIリード

1. EAST JAPAN RAILWAY COMPANY, 2. CTI Engineering Co., Ltd., 3. CTI REED Co., Ltd.

　ＪＲ東日本が所有する宮中取水ダムでは、２０１２年の"せせらぎ魚道”の新設により魚道群が完成して以

来、毎年６月に、１か月間の捕獲調査を継続している。長期的にモニタリングを継続するため、捕獲調査に伴

う魚類への負荷と多大な努力量を軽減する代替手法として、当社は環境ＤＮＡの活用を検討している。２０１

９年から２０２２年に実施した捕獲調査と環境ＤＮＡ分析の結果から、環境ＤＮＡを活用した魚道群における

基本的な調査手法を確立した。また、ダムの上流と下流の両方で春、夏、秋、冬に環境DNA分析を実施するこ

とで、年間の魚類相の変化を把握した。そして、アユの定量ＰＣＲ分析により、遡上量を推定する手法を体系

化した。これらの結果、魚道群における魚類相とその主要魚種による魚道の選好状況を把握することがで

き、魚類相の状況を長期的に把握するうえで、環境ＤＮＡの活用は効率的なモニタリング手法として有効であ
ることが分かった。

At the Miyanaka Intake Dam owned by East Japan Railway Company, a group of fishways was completed in 

2012 with the construction of a new Rock-ramp fishway (Seseragi fishway). Since 2012, a month-long 
capture survey has been conducted every June. To enable long-term monitoring, we are considering the 
use of environmental DNA as an alternative method to reduce the burden on fish and the large amount of 
effort associated with capture surveys. Based on the results of capture surveys and environmental DNA 
analysis conducted from 2019 to 2022, we established a basic research method that utilizes 
environmental DNA in fishways group. Annual changes in the fish fauna were determined by conducting 
environmental DNA analysis in spring, summer, autumn, and winter both upstream and downstream of the 
dam. A method for estimating the amount of Ayu Plecoglossus altivelis migrated upstream using 
quantitative PCR analysis has been organized. As a result, the fish fauna and the preference status of 
fishways by the main fish species in the fishways group were determined. The use of environmental DNA 
was effective as an efficient monitoring method in order to understand the status of fish fauna in fishways 
group over the long term.
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ഇтٳௐѥনにɩɰる֫類を対象とした節ല環境DNA分উ

Seasonal environmental DNA analyses of fish in rivers in )ukuoka

Prefecture, -apan

*ഥন 1ݴࡀ、中୷ 1ࡿ

*Shusaku Hirakawa1, -un Nakajima1
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し、検出される߀ࠄௐの2地域のѥনにʃいて、節ലに環境DNA分উをٳ分されているഇт系を境にޗ　

֫種のۈإを૦݀した。૦݀地はલৈ地域にあるѧনの�地及びલ後地域にある二˕নの�地と

し、2�2111ٚ、2�222ٚ、�ٚ、8ٚに環境DNA分উを߀ࠄした。検出֫種のॐを節ലにಐӇする

と、ৌ૦݀地にɩいて2�22�ٚɫݍも多かʂた。また、ʴ˸はѧনの�地及び二˕নのৌ地で検出

されたɫ、ʈの地にɩいても2�222ٚの૦݀では検出されなかʂた。ຜਜ҉ื֫であるʴ˸の生Ӝޯを౩

ϿしたٗѢと۵ɧられ、環境DNA分উを用いたߢ系列૦݀により֫類の生Ӝޯを౩Ͽしたデータを取得できる

њ能性ɫܼߪされた。発では、Һ૦݀地で検出された֫種とそのۈإ、ഞٯ等の૦݀՝とのಐӇにʃい
ても࣐҆する。本研究は-SPSѠ研ಛ-P1�K���82及び22K�����の成を࠷ɰて߀ࠄした。

In this study, environmental DNA (eDNA) analyses were conducted for rivers in two areas of )ukuoka 

Prefecture, which are divided by mountains, by season to investigate trends in fish species detected. The 

survey sites were five sites on the Nakagawa River in the Chikuzen area and three sites on the 

)utatsugawa River in the Chikugo area, and eDNA analyses were conducted four times in November 

2�21, )ebruary, May, and August 2�22. Comparing the number of fish species detected by season, the 

highest number of fish species detected at all survey sites was in May 2�22. Ayu (Plecoglossus altivelis 

altivelis) was detected at three sites in the Nakagawa River and all sites in the )utatsugawa River, but was 

not detected in the )ebruary 2�22 survey at any site. This result was considered to reflect the life history 

of Ayu, which is an amphidromous fish, suggesting the possibility of obtaining data reflecting the life 

history of fish species through time-series surveys using eDNA analysis. The presentation will also include 

the frequency of fish species detected at each survey site, their trends and comparison with the survey 

records. This work was supported by -SPS KAKENHI Grant Number -P1�K���82 and 22K�����.
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環境DNA分উを利用したೡٳޗುٵවಢন水系にɩɰるタ˜ˆ類の生

ਟׅࣳ૦݀Ư本いないはɹのニ˕˯ンバラタ˜ˆのᴆをૻɥƯ
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　2�2�にೡٳޗುٵවಢন水系で環境DNA分উを利用した֫類ਂの的૦݀を行ʂたٗѢ、වಢনで

タイリˁバラタ˜ˆや˄ンˆ˿ʸ˨˜にљɧて、࡞൙ܘɫなかʂたニ˕˯ンバラタ˜ˆのDNAを検出した。

なɻニ˕˯ンバラタ˜ˆのDNAɫ検出されたのか、といɥᴆを҈するために、2�21Ư2�2�にවಢন水

系と഻ࡀのຍ池で環境DNA分উを利用した種特異的૦݀、നびにタ˜ˆ類のേӁやζ௬ؼのઉݽを目的とし

たڇ地૦݀を行ʂた。 

　種特異的૦݀のٗѢ、වಢনɩよびຍ池でタイリˁバラタ˜ˆとニ˕˯ンバラタ˜ˆのDNAを検出した。ڇ

地૦݀では、වಢনでタイリˁバラタ˜ˆをേӁするとִに、ຍ池で˄ンˆ˿ʸ˨˜のൢຌをӂ௳した。 

　Τ上のٗѢから、ຍ池に˄ンˆ˿ʸ˨˜をൢຌした際、ニ˕˯ンバラタ˜ˆの遺伝子をߡʃڎ体ɫ混ݥした
њ能性ɫ۵ɧられる。

     In 2�2�, we conducted a metabarcoding analysis of the fishes with environmental DNA analysis in the 

Moo River systems in Himi City, Toyama Prefecture. 
     As a result, DNA from Rhodeus ocellatus kurumeus, which had not been previously reported, was 

detected in the Moo River, in addition to DNA from Rhodeus ocellatus ocellatus and Carassius cuvieri. In 

order to find the reason why Rhodeus ocellatus kurumeus DNA was detected, we conducted a species-

specific analysis with environmental DNA analysis in the Moo River systems and around reservoir from 

2�21 to 2�2�. 
     In addition, we conducted field research to discover the capture and infiltration route of Rhodeus 

ocellatus subspecies. 
     As a result of a species-specific analysis, Rhodeus ocellatus ocellatus and Rhodeus ocellatus kurumeus 

DNA were detected in the Moo River and a reservoir. 
     During the field research, we captured Rhodeus ocellatus ocellatus in the Moo River and confirmed 

that Carassius cuvieri was released into the reservoir. 

Based on the above results, it is supposed that individuals with the genes of Rhodeus ocellatus kurumeus 

were mixed when the Carassius cuvieri was released into the reservoir.
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˓˵˟˽ʿ˵˕˚˧ィ˕ˉ˷(Ictalurus punctatus)は特ଜҤ生物としてଜされてɩり、1��1にࣿ目

的で௪本に௬されてΤ܇、Һ地で分ೣをҼ大している。ߤ҂ٳでは、ದఖښښɩよびय़নにɩいて

2��1に本種の生ਟɫӂ௳され、2�1�から࢜Ӝ動ɫ行われている。環境DNA҈উの࣮൙を生ਟ૦݀にӜ

用できないか検ࣘするため、ದఖښښɩよびय़নでМ૦݀を行い、ட地で採水を行ʂた。採水した水

はDNA抽出を行い、リʴ˽タイ˲PCRにより地ɳとで本種のDNAのอ無を૦݀した。࢜Ӝ動のٗ

Ѣ、CP8Eはକくηߡされてɩり、本種のۄ࢜Ѣはӂ௳できている。φൣで本種はࢭないなɫらも採േされ

ɰてɩり、ட様にDNAもକい˾ベ˽なɫら検出されɰている。ɲのɲとから本種は生ਟສの多いय़নђ
ຌからᳪ上してದఖښʗ侵௬しているњ能性ɫ۵ɧらる。

The channel catfish (Ictalurus punctatus) is designated as a specific alien species native to North America, 

and since it was introduced to -apan for fisheries purposes in 1��1, it has expanded its distribution in 

various places. In Shiga, this species was confirmed to exist in /ake Biwa and the Seta River in 2��1, and 

extermination efforts have been underway since 2�18. In order to verify whether information from 

environmental DNA analysis could be used for habitat surveys, we conducted longline surveys in /ake 

Biwa and the Seta River once a month, and sampled water at the same locations. The sampled water was 

filtered and DNA was extracted. The extracted DNA was subjected to real-time PCR analysis using primers 

and probes specific to this species, and the presence or absence of DNA of this species was investigated 

at each site. As a result of extermination activities, CP8E has been maintained at a low level, and the 

extermination effect of this species has been confirmed. On the other hand, this species continues to be 

collected, although in small numbers, and its DNA continues to be detected, albeit at low levels. This 

suggests that this species may have migrated upstream from the lower reaches of the Seta River and 

invaded /ake Biwa.
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　淡水域にɩɰる生物多様性の৫は、地球規でיめてघܗなׅࣳにある。中でもため池はՇࢭ生物の˾

˧˷ーˊʴでもあるため、多様性ൃৌにɩいてࡥ要である。۫ޗ系のजڗඐ小ѥ地には多くのൢՐた

め池ɫިʂてɩり、そのɥʀのʑとʃでঞ෩Կᇽᲁ類にଜされたˍ˚ʸ˓ˇンˉ˹ʸʸʼの生ਟɫӂ௳され

ている。しかしືׯにਮݥする他のൢՐため池にɩɰる生ਟのอ無は分にわかʂていない。そɲで、本対象

地域にɩɰる本種の生ਟ域をఐΈするため、環境DNAࠬを用いてため池ɳとの本種のݥ�ݥを૦݀し

た。そのٗѢ、ܩまで生ਟɫෆ知であʂたഉॐのため池から、本種のDNAɫ検出された。ӊٚのˇンプリング

によʂて得られたٗѢは本種の生Ӝޯを౩Ͽしたものであると۵ɧられた。また、ため池ɫൢՐされてからの

ՎԨɫ૫いほʈ検出ຆɫђɫるۈإɫʞられ、ɲれによりൢՐॐɫؼʃにʃれ本種の生ਟ環境ɫ·ѓするɲ
とɫܼߪされた。

The loss of biodiversity in rivers, ponds, and other freshwater bodies is extremely serious on a global scale. 

Agricultural ponds are particularly important for biodiversity conservation because they contain a large 

number of species per unit area and provide refuges for rare species. In the Ogo area of Kobe City, 

located at the northwestern edge of the Rokko Mountains, there are many abandoned agricultural ponds, 

one of which is confirmed to be inhabited by Hynobius setouchi, which is listed as a vulnerable species in 

the Red /ist of -apan. However, it is not fully known whether other nearby reservoirs are also inhabited by 

this species. Therefore, in order to understand the habitat of this species in the target area, we developed 

a new species-specific probe and investigated the presence�absence of this species in each reservoir 

using an environmental DNA analysis. As a result, DNA of Hynobius setouchi was detected in several 

reservoirs where the species was not previously known to occur. The results obtained by time-series 

sampling were considered to reflect the breeding and larval periods of this species. The detection rate 

tended to decrease with the length of time since the reservoir was abandoned, suggesting that the habitat 

of this species deteriorates with the years after abandonment.
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　૭類の૦݀はした૦݀ϑによる目ߏ૦݀ɫ基本となʂているɫ、˺ˉڀなʈのෲʞに生ਟしてٵʃɰに

くい種やญ行性の種のよɥに、૦݀でӂ௳されにくい種ɫਮݥする。本研究は、環境DNA分উիࡱを適用し

て、目ߏでӂ௳ɫしい種を含めた૭類リス˚ݴ成をۄຆ的に行ɥࠬのӂງを目すものである。 

　ќ૭ɫಞする�Ư�ٚに、˺ˉڀௐの水たまりやׯখするѥনѥۇ域で採水し、MiBirdプライマーを用いて

૭類を対象としたメタバーコーディング҈উを߀ࠄした。૭類のӂ௳種はڌられていたɫ、目ߏ૦݀ではӂ௳

できていなかʂた種も՝された。環境DNAでӂ௳された種類をί߳した目ߏ૦݀を行ɥɲとで、ӂ௳ɫし
い種をۄຆ的に発ٵできるњ能性ɫ੩かれた。

Bird surveys are based on visual surveys by skilled surveyors, but there are some species that are difficult 

to identify in surveys, such as those that inhabit reed beds and other thickets and are difficult to find, and 

nocturnal species. This study aims to establish an efficient method of compiling a bird list, including 

species that are difficult to identify visually, by applying environmental DNA analysis technology. 

Metabarcoding analyses were conducted for birds using MiBird primers by collecting water in puddles 

within reedbeds and in nearby river estuaries during May and -une, when summer birds are flying in. 

Although the number of confirmed bird species was limited, some species that had not been identified 

during visual surveys were recorded. The possibility of efficiently detecting difficult-to-identify species was 

opened up by conducting visual surveys with an awareness of the species identified by environmental 

DNA.
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大ݫ།にɩɰるス˜メリの分ೣ҈

Elucidation of the distribution of finless porpoise in Osaka Bay
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　˟ˌ˱イ˽ʽѠのφ種であるス˜メリは௪本では�ʃの海域に分ೣし、そのφʃに大ݫ།を含むय़ڗௐ海

部ɫある。大ݫ།ではॳʲなऩԨӜ動のϾでڎ体ॐࢭڄɫ٨されているɫ、ࣚݟな分ೣはらかになʂて

いない。φに海生့௫類の分ೣ૦݀は目ߏで行われるɫ、ス˜メリにはతびれɫ無く大きな群れをݴらない

ため目ߏでの૦݀ɫしい。そɲで本研究は環境DNA分উを用いた大ݫ།にɩɰるス˜メリの分ೣ҈を目的

とし、2�2211ٚ（ࡉ）2�2�2ٚ（୯）�-�ٚ（ࡵ）8ٚ（ќ）に大ݫ།ৌ域で目ߏ૦݀ɩよび

1��ଜでの採水を行ʂた。ࡉ、୯の૦݀は目ߏでԣޅされなかʂたɫ、ࡉは��地、୯は��地で

環境DNAを検出した。ࡵは�地で群れをӂ௳し、�1地で環境DNAを検出、ќも2地で群れをӂ௳し
た。ɲれらのٗѢをもとにス˜メリの分ೣ҈にɩɰる環境DNA分উのอۄ性にʃいてմする。

)inless porpoise (Neophocaena asiaeorientalis) is a species of the Phocoenidae. They are distributed in 

five main areas in -apan, and the eastern part of the Seto Inland Sea including Osaka Bay, one of their 

distribution areas, is with a lot of human activities such as fishery, vessel traffic, and coastal development. 

As a result, there is concern about the decline in the population affected by human activity. However, its 

detailed distribution is not understood. In general, distributional surveys of marine mammals are 

conducted visually, but since finless porpoise has no dorsal fin and does not form large groups, it is 

difficult to conduct a visual survey. In this study, we investigated the distribution of finless porpoise in 

Osaka Bay using eDNA analysis. We took water samples from 1�� sites throughout Osaka Bay, and 

simultaneously conducted visual surveys in November 2�22 (fall), )ebruary 2�2� (winter), May and -une 

(spring), and August (summer). As a result, although no finless porpoises were visually observed in the fall 

and winter, eDNA was detected at �� sites in the fall and �� sites during in the fall. In the spring, they 

were observed at three sites and eDNA was detected at �1 sites, and they were also observed at two sites 

in the summer. Based on these results, we will discuss the effectiveness of eDNA analysis in elucidating 

the distribution of finless porpoise.
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