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Abstract: The decline of global fisheries is one of the major challenges in the 21st century. In recent years, global fish
diversity has declined dramatically under the influence of human activities. In order to effectively curb the decline of fish
resources, the accurate fish ecological surveys are the top priority. Traditional fish monitoring is based on catch collection
and morphological identification, which is often time-consuming and ineffective, and can no longer meet the needs of
accurate surveys at large scales. As an emerging method of fish ecological survey in recent years, environmental DNA
technology has the advantages of high sensitivity, low technical threshold, cost-effective, small sampling limitation and no
disturbance to the ecosystem compared with the traditional methods. Environmental DNA is the total DNA of all organisms
obtained from environmental samples such as water, sediment, soil, and air that have not been pre-isolated. At present,

environmental DNA technology has been widely applied in the research of fish species monitoring, diversity survey, biomass
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assessment, spawning activity monitoring, population genetic analyses, fish feeding analyses and ecological health
evaluation. However, some problems exposed in the specific application of environmental DNA technology in fish ecology
studies can affect the accuracy of its monitoring results, such as the irregularity of the operation procedure, the
incompleteness of the genetic database, and the unclear ecological processes of environmental DNA in the environment. In
order to be able to obtain more credible results from environmental DNA technology, researchers must have an accurate
grasp of the developments in environmental DNA technology. Therefore, this paper firstly reviews the development history of
environmental DNA technology, the analysis process and the research progress of environmental DNA technology in the field
of fish ecology research. Then, we focus on the current difficulties and challenges faced by the development of environmental
DNA technology and propose the corresponding solutions. Finally, an outlook is given on the future development trend of
environmental DNA technology in the field of fish ecology research. Although environmental DNA technology has been
widely used worldwide, its development in China is still in the preliminary stage. We aim to provide a theoretical foundation
for the accurate application of environmental DNA technology in the field of fish ecology in China. It is believed that in the
near future, environmental DNA technology will be able to develop significantly in the field of fish ecology, and is expected

to become a routine tool for fish resources survey.
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BPEREIR ) BRI BAFAEARB #E T eDNA HiAR H i 7E 2 A 25 2 A 5% AT 9 A9 AN J2 22 A [ st 7
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ARIOFE R GERIXF eDNA FOAR MY A JEIIFE o Ariai i 78 0 28 4 25 2 i 58 Al v i) 9F 9 2 e L) B2 eDNA
AR BT DI 9 TR) A5 Bk A T A, R X eDNA 452 AR Ak 1) & 8 J7 1) 55 1 R Sefidc s 7/ 2R il A,

http ; //www.ecologica.cn



17 48 W % HAEE DNA HRAE M2 2524 v a9 FH A 7 8 e 6953

i

LIHREAE X [ N eDNA HOARTE 1 28 A 2524 A 5T P A MLV T BAT 15 = 0 RIIN RE RS HE BN eDNA FARTE [ Y
R PRI A

0

1 eDNA HARE M

eDNA X — 1l I T 1987 AEa e, Hamw v g T OB ) s SRS i 4 i 52 2 i B A5 3]
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L R A A PRI LI 228 (3R 1) A 3R ¢ EAREEIE T (col) RS gz b (Cyth) 3
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Table 1 Universal primers commonly used in environmental DNA technology for fish monitoring
H BHEA EEY] JP51(5'-3") K 275 30k
Gene of interest Primers Sequences(5'-3") Length References
25w TAGAACAGGETCETCTAG 106 by (o4
MiFd - CATAGTGGOOTATCANTCCCAGTTTG 10y o5
MiFi 2 CATAGTAGGGTATCTANTCCTAGTTTG 170 by (o5
126 VA fyEe GAGAGTGACGOGCOETGT 385 by (oo
2R CAAGTCCTTTGGGTTTTAAGE 41 by o6
126 0N T E ACACCGOCCOTCACTCT 100 by (67
e CTICCETACACTTACCATG 100 by (67
b R GGOTATCTAATCCCAGTTTG 167 by (a8
AMDBOT CTACACTTACCATGITACGACTT 00 by (65
K AL
e
e wow
165 rRNA 122 E::Ii:g: g ggiiii%i%éiﬁ’%ﬁiiGCTﬂAG 100 b [71]
sow
N v
col E:lg [/:ggl(;((}:(/i(éz(é(;(é%I;ATTTGGYGCYTGRGCCG GRATAGT 247 bp [74]
Cyth Cyth_L14841 AAAAACCACCGTTGTTATTCAACTA 413 bp [75]
Cyth_15149R GCDCCTCARAATGAYATTTGTCCTCA
o Histie COCCCTCAGANTGATATITGTCCTCA 03 b (76
o 15149 GGTGOCKCCTCAGAAGGACATITERCCYCA 245 by (7
o Fraaca. ACAACTICACCCCTOCAMAC by e
cr o GATGOCGTAGGCAAATAGGA 0 (47,78
arb Frhchi GEANTGCCAGAATLGTGTT 130 by (78
Mitogenomes Actinopterygiil6SLRper_F CAGGACATCCTAATGGTGCAG 16 kb [79]

Actinopterygiil6SLRper_R

ATCCAACATCGAGGTCGTAAAC
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Fig.2 Analysis process of sequencing data

MOTU : 43F "] #21E 432 5158 Molecular Operational Taxonomic Units
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B A AR S5 AR AR DR N B S 7 A AR 0 A T A5 R R R A ot L BR 7 Nakao %51 i eDNA $
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macrochirus X 3 PP AR EZEFAT T WaM , 45 - F B eDNA AR 0] LIGEAVE I —Fh A= 99 AR Wil a9 T H. (B [&] Bt
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FREEI 2040 55 = BRSO s i g B OCH Y R 2B fE R A MBSO 208 B2 5 8
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PO SIESE T eDNA TEME R WEI 7 T 7. AN, Budd SEFFH eDNA H7 AR X 55 [ 3¢ 5 V4 KT 1 Vi 4ok
(% IOV T Sphyrna lewini AT 1 W0, E AT 1A OC R MR DA R bR MBS DGR I Rk TR L Ik i)

P 1 1970 ARFF R AR AR B IO Y dib AT DL, eDNA HARJE —FhiiAT 1 i B2 Wil i £ 26 i
IEO

3.2 AW

A i R A S AR ST U L SRR A 2R SR — W b VA A A X T R RN
BT BRI ARG IIRE S RS R A S HEAERTT BA T EEAE L, H
AR LK A S W R R A ) DA TR B E — R R B BOR e TG AR Y R
I, % T4 28K A A T 5, A A VA A P 2 o BRME Y T DB, BT A A D vk 3 R A
15 By FEISTRE 7 ELGE 0 B 450 A /I A 0 8 Tk T R A A8 T2 Ol T ik e 1 3 e Ok 11 PRI B
Takahara % 1 UCHE 1 FIFH eDNA S ARIPAL (S 0 LB Wy it JFHZHOAR N 2 T 88 Cyprinus carpio A=) &
PPk b, R R SR SR B KRB 1 eDNA U FE 5 1 28 A W 3 22 (8] i 56 &R (b i 7 A B Y
AP L2 R eDNA BEARIRSE A Wi (A 9T H 2538 22, O T 8505 2R iy A KX
eDNA AR IEAT A Y1 8 1AL U520 , Mizamoto 55 LL H ARG PG W Fhiz - 37 2 i Parahucho perryi JRHHF5E %}
LRI T AR A K B B e AR T 2 A Y R eDNA IR B 5 HAE Wi 2 (] YOG R, 45 SRR WITE
a2 i E RS L AN [RI RIS 1) 2 T 20 B 1) £ B R DNA. MR B SR AR S 2 8RN, UAEFE A 2%
IKIE AT RRFIT , 45 S0 5 WK eDNA [ 54 it 2 [o] A AR SEME IR A AR SR 0 R T RERS iF— 2041
Fi R eDNA Fe AR AT A Wy VAL 45 SR AKS B 7, Fukaya 2548 HZEF I eDNA PEAL 725 4 1y B s 1V 78 00 %
J& eDNA B 25 A T B AL, I LA B AAT 5 Trachurus japonicus NWFFEXTZIUESE T HAG 16 FL 20k A B
FA R A RESS R UM AR A M P4l (0 28 A P RF AR (R 24 H 56T eDNA 7E/K IR 5E g
AR DL TCE 1, X A 22 P A eDNA HOAR DA A M) 5 i — R RRfis . R, 7E ROk — Beiy
[E] A, AT A eDNA BEAKE A b DAk 2 28 19 A= 1) A7) 2 32 Ul N B9 3 e S X s TRl 2 —
3.3 EY RIS Y

YRR YA R N R R 2 — M A R R A R T R A ) Z R T ) B
Bl P A RT3 BBORS B 1 30 A b 2 00 S5 SE AT 98 A P AR B2, SRy s AN & i
B T A0 PR A SR AR T8 WV D) BT DS X b DA S A £ 9 A AH IR O R BT — o e R
PE, ANBERS 41T 28 58 X WIF 5 DX 0P 1) 4028 22 PR M0N0 19 37 B BEE 20 T 2B W0 A BRI A W & e
Thomsen 25 FFBIPE N T eDNA FARXTPHE2 sl i) S8 R AT 1R A 45 R 1 15 R fass  H b 45
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