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Fig. 1 Information of sampling locations
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Tab. 1 List of fish species detected by eDNA metabarcoding at each of 9 sampling sites in Erhai Lake

H Order FlFamily FSpecies RHY s Sampling site -
Ml M2 M4 S7 S8 S9 S10 S11  Si2 Total
i 7% H il s} e 4v A Abbottina rivularis N N ~ 3
Cypriniformes Cyprinidae ] Carassius auratus \ N \ N \/ \ \/ \/ v 9
T4l Crenopharyngodon idella \/ \ 3 \/ \ \/ \ N 9
% Hemiculter leucisculus v Y v \/ 4
fi Hypophthalmichthys molitrix N v N R \/ v \/ N p 9
i Hypophthalmichthys nobilis v v v \ v Y y y 9
4 Mylopharyngodon piceus y \ \ \/ \ \/ 7
2 Hit Pseudorasbora parva v v \ v v v v v v 9
BB Rhodeus ocellatus + 1
Hr AL &% G Rhodeus sinensis N 1
Y IEZLNE t.Schizothorax N Y N v v v y N y 9
lissolabiatus
KIEZLNE 4 Schizothorax \ \/ \ v v N N N N 9
taliensis
= R 0 Schizothorax ~ ~ N N N N \ \ N 9
yunnanensis
it} Cobitidae Ve ik Misgurnus N N N Y v v N \/ N 9
anguillicaudatus
S| Jis1os Bt Gambusia affinis N N v Y v \/ N \/ N 9
Cyprinodontiformes Poeciliidae
)% H Perciformes 5 ;% fa £} W BRI €8 Rhinogobius v v Y 3
Gobiidae cliffordpopei
5% H Siluriformes &1 1-fi5 £} #HFHi5 Clarias fuscus \/ \/ 2
Clariidae
K] Total® 11 13 12 13 12 12 13 13 12

T SRR AU R G P AR A U B (R R

Note: * The total number of detected species at each sampling site; " the occurrence times of each species; " endemic species
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Tab.2 The number of reads detected for each species at each of 9 sampling sites in Erhai Lake

KBRS 1% Read counts of each species at each site

ik Species Ml M2 M4 ST S8 SO sl0 sl si2
WA 1 Abbottina rivularis 0 132 0 12 0 0 0 0 13
fill Carassius auratus 83019 64044 54860 73393 77478 33081 69019 94723 78890
Y5 4# Ctenopharyngodon idella 3087 5223 91 176 319 638 158 3501 64
% Hemiculter leucisculus 0 29 0 94 59 0 0 26 0
i Hypophthalmichthys molitrix 299 139 336 836 252 328 276 169 135
% Hypophthalmichthys nobilis 44433 48136 34080 39974 52195 17890 48014 56174 32261
H 4 Mylopharyngodon piceus 25 23 20 15 10 29 10 0 0
FF41 Pseudorasbora parva 22938 20990 16093 34047 31005 10435 31787 26806 39718
B EEE; Rhodeus ocellatus 0 0 0 0 0 0 11 0 0
R ARG Rhodeus sinensis 0 0 0 0 0 0 7212 0 0
W JEZL0E fi Schizothorax lissolabiatus 1498 18 133 101 72 152 46 83 44
K ZIfE 1 Schizothorax taliensis 1389 348 3160 1137 296 1898 156 3572 1909
= FA NG f.Schizothorax yunnanensis 563 6292 1956 1549 2919 883 3605 2580 1888
Vel Misgurnus anguillicaudatus 62968 128069 93358 83273 118837 32269 114806 112284 136729
I A8 Gambusia affinis 23933 25304 11263 19958 23052 5983 28785 21715 17344
I ECWIE 5% #4 Rhinogobius cliffordpopei 0 0 0 0 0 1798 0 5285 5204
B ¥4 Clarias fuscus 0 0 12 0 0 0 0 81 0
SF 5 $ Total reads 244150 298745 215362 254564 306490 105384 303885 326996 314197

u Abbottina rivularis Carassius auratus

u Hemiculter leucisculus u Hypophthalmichthys molitrix
u Mylopharyngodon piceus Pseudorasbora parva
u Rhodeus sinensis u Schizothorax lissolabiatus
Schizothorax yunnanensis Misgurnus anguillicaudatus
u Rhinogobius cliffordpopei u Clarias fuscus

u Schizothorax taliensis

Gambusia affinis

uCtenopharyngodon idella
Hypophthalmichthys nobilis
Rhodeus ocellatus
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Fig. 2 The composition of fish species at each sampling site
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Fig. 3 Relative sequence abundances of fish detected in the samples from midline and shoreline
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Tab. 3 Fish species composition detected by conventional monito-
ring methods in different years
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INVESTIGATING THE FISH DIVERSITY IN ERHAI LAKE BASED ON
ENVIRONMENTAL DNA METABARCODING

SHU Lul, LIN Jia-Yanl, XU Yuanl, CAO Tez, FENG Ji-Meng3 and PENG Zuo-Gang1

(1. Key Laboratory of Freshwater Fish Reproduction and Development (Ministry of Education), Southwest University School of Life
Sciences, Chongging 400715, China; 2. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China,
3. Yunnan Dali Research Institute of Shanghai Jiao Tong University, Dali 671000, China)

Abstract: In recent years, environmental DNA metabarcoding (¢eDNA metabarcoding) has been widely utilized in fish
diversity assessments due to its cost-effective and non-invasive strategies with increased sensitivity. To explore new
methods for monitoring and protecting Erhai Lake’s fish diversity, this study first used eDNA metabarcoding to detect
fish diversity of Erhai Lake. This study used a standardized process of eDNA metabarcoding analysis, including water
collection, water filtration, eDNA extraction, genetic marker amplification, sequencing and bioinformatic analyses. A
total of 17 fish species were detected from 9 sampling sites, including 5 native species and 12 non-native species. Five
species (Carassius auratus, Hypophthalmichthys nobilis, Pseudorasbora parva, Misgurnus anguillicaudatus, and Gam-
busia affinis) were the dominant species. Although eDNA metabarcoding cannot completely replace traditional me-
thods, it can be used as a supplementary tool to efficiently assess and monitor fish diversity and species distribution pat-
terns in Erhai Lake.

Key words: eDNA metabarcoding; Non-invasive sampling; Species detection; Fish diversity


https://doi.org/10.3321/j.issn:1001-6929.2001.03.013
https://doi.org/10.3969/j.issn.1671-7406.2010.03.009
https://doi.org/10.3969/j.issn.1671-7406.2010.03.009
https://doi.org/10.3969/j.issn.1001-4179.2012.12.019
https://doi.org/10.1146/annurev-ecolsys-110617-062306
https://doi.org/10.1146/annurev-ecolsys-110617-062306
https://doi.org/10.3321/j.issn:1001-6929.2001.03.013
https://doi.org/10.3969/j.issn.1671-7406.2010.03.009
https://doi.org/10.3969/j.issn.1671-7406.2010.03.009
https://doi.org/10.3969/j.issn.1001-4179.2012.12.019
https://doi.org/10.1146/annurev-ecolsys-110617-062306
https://doi.org/10.1146/annurev-ecolsys-110617-062306

