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Identification of Freshwater Fish Species
in Korea Using Environmental DNA Technique
— From the Experiment at the Freshwater Fish Ecological Learning Center
in Yangpyeong, Gyeonggi Do —
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Abstract : This study focused on verifying the identification of freshwater fish species in Korea
using Environmental DNA (eDNA) technique. The research of DNA is increasing in the field of
ecology, since this is more sensitive of identify rather than traditional investigation method. Which
is difficult to detect species hidden in water and be easily influenced by diverse factors (sites, bad
weather, researchers and so on). We applied the pilot test in aquarium (Freshwater Fish Ecological
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Learning Center in Yangpyeong, Gyeonggi Do), where freshwater fish species are inhabits. We

conducted to sampling and analyzing the sixteen water samples (50 species from 7 orders and 13

families) using MiFish primer set. The results showed that 45 species (90%) was investigated by

eDNA. It highlight that eDNA with universal primer is possible to detect freshwater fish species of

Korean. However, the errors on species identification seems to be caused by the primer that be not

suited perfectly and the pollution such as aquarium, sampling collectors.

Keywords : Freshwater ecosystem, Fish community, Fish species survey, Aquatic ecosystem

monitoring
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Figure 1. Study site.
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Target Primer Primer Sequence Reg.l on Reference
biology name amplified
MiFish F TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGNNN
< - NNNGTCGGTAAAACTCGTGCCAGC 12S rRNA Miya et al.
is
MiFish R GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGNN | (163-185bp) 2015
- NNNNCATAGTGGGGTATCTAATCCCAGTTTG
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Table 2. Sampling method

Sampling Objectives Number of samples
Ist Possibility for identifying eDNA depending on fish species 8 samples for .
and environmental factors 4 order 6 family 29 species
nd Application of DNA databas.e in Miﬁsh pipeline to detect 4 samples for .
the target species of this study 5 order 8 family 36 species
3rd Possibility of identifying eDNA for the fish species in urban 4 samples for .
streams of Korea 3 order 3 family 18 species
Total 16 integrated samples for 7 order 11 family 50 species
Table 3. Comparing environmental DNA (eDNA) and the list of Aquarium (first survey)
Name order family Species eDNA (total read) No.*
Aql** Perciformes Centrarchidae Micropterus salmoides 115,520
Perciformes Centrarchidae Lepomis macrochirus 223,110
Aq2 Perciformes Sinipercidae Siniperca scherzeri 407,419 5
Aq3 Acipenseriformes Acipenseridae Acipenser sinensis 389,990 6
Cypriniformes Cyprinidae Hemiculter eigenmanni - 10
Agh Cypriniformes Cyprinidae Hemibarbus maculatus 309,000 15
Cypriniformes Cyprinidae Erythroculter erythropterus - 10
Cypriniformes Cyprinidae Hemibarbus longirostris 356 10
AgS Cypriniformes Cyprinidae Cyprinus carpio 8,634 7
Cypriniformes Cyprinidae Carassius carassius 408,159 3
AdS Acipenseriformes Acipenseridae Acipenser sinensis 133,525 15
Osmeriformes Osmeridae Plecoglossus altivelis 4,140 5
Cypriniformes Cyprinidae Tanakia koreensis 5,672 25
Cypriniformes Cyprinidae Squalidus multimaculatus 199,239 24
Aq7 Cypriniformes Cyprinidae Rhodeus ocellatus 19,888 25
Cypriniformes Cyprinidae Acheilognathus macropterus 181,052 10
Cypriniformes Cyprinidae Nipponocypris temminckii 401 9
Adgg Acipenseriformes Acipenseridae Acipenser sinensis 85,284 5
Perciformes Sinipercidae Siniperca scherzeri 34,601 5

Total number of species observed

17 to 19 (The list of Aquarium)

* No(Number) means the number of fish population at the time of collection

** Aq N(Sequence) : The sequence of sampling in aquarium
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Table 4. Comparing environmental DNA (eDNA) and the list of Aquarium (Second survey)

Name order family Species eDNA (total read) No.
Cypriniformes Cyprinidae Squalidus gracilis 8,963 7
Salmoniformes Salmonidae Oncorhynchus masou 1,442 5

Aq9 Cypriniformes Cyprinidae Hemibarbus labeo 284 18
Cypriniformes Cyprinidae Pungtungia herzi 1,272 10
Cypriniformes Cyprinidae Zacco platypus 337,571 25
Cypriniformes Cyprinidae Acheilognathus signifer 24,576 7
Cypriniformes Cyprinidae Phoxinus oxycephalus 104,017 20

Siluriformes Bagridae Pseudobagrus emarginatus 1,064 9
Cypriniformes Cyprinidae Acheilognathus rhombeus 58,718 20
Siluriformes Bagridae Tachysurus fulvidraco 25,094 10

Aql0 Cypriniformes Cyprinidae Hemibarbus longirostris 4,512 2
Cypriniformes Cyprinidae Rhodeus notatus - 18
Cypriniformes Cyprinidae Coreoleuciscus splendidus 158,826 3
Cypriniformes Cyprinidae Pseudorasbora parva 98,722 5

Siluriformes Bagridae Pseudobagrus brevicorpus 2,619 5
Cypriniformes Cyprinidae Pseudopungtungia nigra 38,539 6
Perciformes Gobiidae Tridentiger obscurus 72,789 8
Siluriformes Amblycipitidae Liobagrus mediadiposalis 214,213 8
Siluriformes Bagridae Pseudobagrus koreanus 140,810 9
Cypriniformes Cyprinidae Carassius auratus 798 5

Aqll Cypriniformes Cyprinidae Cyprinus carpio 2,779 3

Cypriniformes Cyprinidae Rhodeus uyekii 363,659 2
Perciformes Gobiidae Rhinogobius brunneus 343,086 28
Cypriniformes Cyprinidae Acheilognathus intermedia 179,430 29
Perciformes Gobiidae Gymnogobiusurotaenia 341,092 15
Siluriformes Amblycipitidae Liobagrus andersoni 282,012 27
Perciformes Sinipercidae Coreoperca herzi 20,390 9
Perciformes Odontobutidae Odontobutis platycephala 282,012 1
Cypriniformes Cyprinidae Sarcocheilichthys nigripinnis 15,471 3
Perciformes Odontobutidae Odontobutis interrupta 19,779 1

Aql2 Cypriniformes Cyprinidae Tanakia koreensis 105,348 21
Cypriniformes Cyprinidae Sarcocheilichthys wakiyae - 6
Cypriniformes Cyprinidae Squalidus multimaculatus 60,875 15
Cypriniformes Cyprinidae Acheilognathus yamatsutae 15,554 6
Cypriniformes Cyprinidae Rhynchocypris kumgangensis 65,584 31

Gasterosteiformes Gasterosteidae Pungitius kaibarae 105,523 35

Total number of species observed

34 to 36 (The list of Aquarium)
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Table 5. Comparing environmental DNA (eDNA) and the list of Aquarium (Third survey)

Name order family Species eDNA (total read) No.
Cypriniformes Cyprinidae Phoxinus oxycephalus 38,314 5
Cypriniformes Cyprinidae Pseudogobio esocinus 164,179 5
Aql3 Siluriformes Bagridae Tachysurus fulvidraco 46,312 9
Cypriniformes Cyprinidae Pseudorasbora parva 98,036 5
Cypriniformes Cyprinidae Squalidus gracilis 24,145 28
Cypriniformes Cyprinidae Acheilognathus rhombeus 222,657 16
Cypriniformes Cyprinidae Cyprinus carpio 1,888 14
Perciformes Gobiidae Tridentiger obscurus 217,431
Aql4 Perciformes Gobiidae Gymnogobiusurotaenia - 4
Cypriniformes Cyprinidae Gnathopogon strigatus - 12
Perciformes Gobiidae Rhinogobius brunneus 71 11
Cypriniformes Cyprinidae Rhodeus uyekii 26,286 6
Aqls Cypriniformes Cyprinidae Acheilognathus intermedia 131,023 14
Cypriniformes Cyprinidae Nipponocypris temminckii 1,190 9
Cypriniformes Cyprinidae Rhodeus ocellatus 21,134 20
Cypriniformes Cyprinidae Pseudorasbora parva 62,906 13
Aql6 Cypriniformes Cyprinidae Pungtungia herzi 358 27
Cypriniformes Cyprinidae Zacco platypus 100,454 14
Total number of species observed ‘ 16 to 18 (The list of Aquarium)
Total read +5 53f DNA % HaH AH = 29 9% NE FAHeS 2= S50l Tste] fam9l
Sk A2 24 Anh £a B A AR o B e 9 RE e aeishd 48 2 50 2
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3 ez e} 1 (Figure 2, 3)2.&
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AAE BT 242 90% ol*u 4289 wat:
ollA EHDNA 7|52 9] o fF Al =Y
o e 7HsE Fskle o] ARdA =&
% Total read 4= 7V =AI= AN T9foll A A
= A SRR Y] 2 Aol 7t AT = Aol A
= 50 U tiAge] gotE Aol AEE F
o|e] 9] Aot 2elsty] $Ighe® DNA 24 At

(Carassius carassius)7} 408,1592 714 E”'% ‘1]5
7} 7155913, Yoi(Rhinogobius brunneus)7}
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ok 2 f WA A7 3 Hol= A
< o it
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Figure 2. Comparing environmental DNA (eDNA) and the list of Aquarium.
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Phoxinus keumnkang
Erythroculter erythropterus
Pseudopungtungia nigra
Nipponocypris temminckii
Acipenser brevirostrum

Pungitius kaibarae
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Figure 3. Comparing environmental DNA (eDNA) and the list of Aquarium.
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