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Abstract  The application of environmental DNA in the domestic ecosystem is also accelerating, but the
processing and analysis of the produced data is limited, and doubts are raised about the reliability of the
analyzed and produced biological taxa identification data, and the sample medium (target sample, water,
air, sediment, Gastric contents, feces, etc.) and quantification and improvement of analysis methods are
also needed. Therefore, in order to secure the reliability and accuracy of biodiversity research using the
environmental DNA of the domestic ecosystem, it is a process of actively using the database accumulated
through ecological taxonomy and undergoing verification procedures, and experts verifying the resolution
of the data increased by gene sequence analysis. This is absolutely necessary. Environmental DNA research
cannot be solved only by applying molecular biology technology, and interdisciplinary research cooperation
such as ecology-taxa identification-genetics-informatics is important to secure the reliability of the produced
data, and researchers dealing with various media can approach it together. It is an area in desperate need of
an information sharing platform that can do this, and the speed of development will proceed rapidly, and the
accumulated data is expected to grow as big data within a few years.
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Society of Environmental DNA: KSED)E €3ttt ot
&t 3 vWiAE o dFAEo] AR AR A,
tloE A 7ledt At 2AES F6tL A 5 U=
ZPE o 249 H8-& KSED7F & 5= 715 7t &
A, NRRRE AR 2T AT 7SS gL
2oi#] glow], cDNAC] 8 Eh= 712 714 Ut A
Ao dolX AE Hlojele] AT Hehae wh

7) 913 2 dolEol e 2A7 so|zajelo] 72
slelef = el glan), Ea ol ) Ao o
2A e 5L s|Htow o 2ojAok At AAGAR ] B
& UL AT e} 7)5L TS0} Folaldl 5 YR,
ST 214G 2o AF AR Sol g e
249l AL ATAL EHUYSe] Aol edeR
TSR Slgen, Yel ATASolh F ole
4+ Q=S shsich Qo2 BE ATAEe] Yshn de

WY - 9 A EREOR NI e
$4749] B0l Hoj2} A7} o)l

Huz} gich nAE o9 eDNA A
+ first NGS (next-generation sequencers) A T2l 20054
o|dol= MZL sequence?] WA} FAo Hagt 71 4
7o 1Hlg A2 AF7F vl &g o]FoFrh ERF o
¥t AEo] B 3= o] 9= DNAY Zofl= Eafi=¢]
7 Ay B2 FEE AL T "§E—4 ZZowHH
St EA5hs AR ojEfFo] wot g4 ¥t 121
eDNA 4 3212 e, vio] 2l zH g A, ZAEE
Q1 7]zl thEt A A& Baslr]of ®of 79 |37} o]
Fo|Aof gtth= oA = of &0l Ut

HA|, 3734 A} (environmental DNA, eDNA) 730
2HE 48 AR ZFEHAA = B2 AEEREH F
Z£% FMAZ o]FoJA genomic DNAL| E3HA|2tar 9]
5)7)% 3¢k (Taberlet et al., 2012). A= &, &, 3, €4
2 371 5 T B70] RESHE DNA 22 AE &
2o DNAS S5 ool SPyslo] AFSET ik, Eat
DNA 7]ube] H2shd Tl 7]hzo] Ar B0z A7
2 olafaly] 93t BHoR A At AR olFold
31 Qlth & DNAE AlZ Wjel A2 9]9] DNA & tf 2313t
Zo|t}(Levy-Booth et al., 2007). M| WY DNAE Aolel=
AL B 37 ARZEE dojzl dolgle thfit BER
7|1A25E 53 Ao, Al 9 DNAE £& Al B
o AR BeF, seh, ARy 39S AH 2
H3 s AHE 2T 4 Itk DNA 4= 2o
(nucleases)?] ZHg-o 7 A2 HHOo 7 A1, o] HHE
< AF, 2, JE a3 S5 7129 FHo|| F2tE o
2 Aeo] N 9] eDNAR EA351A € Aot

eDNA A 204 E7TS Festa 4oH, PCR
(Polymerase Chain Reaction)& 7|82 2 2714 HZH
= 1T 4 S=dl, 1) SUF (single species)®] A
Fuots Bx2 @ A9, T 5ol3 A=A PCR &4
¥ (Logan et al., 2009)T} 2) target PCR (Saiki et al., 1988,
White et al., 1989)°|4} shotgun sequencing (AHer 7|4 E

ZAH: Deininger, 1983)02 1= 2 ZF HEE Z2 7]

AEE o83t A 73t BE F& AAshe ol Q)
=4, =¥ F HA WH-S “DNA metabarcoding”o]2+1 3t

t}. “DNA metabarcoding”2 5 Y3t eDNA AME WollA &
< ERTE Ao AT = 9= 949 DNA v 95t
= 7]§°]E}(P0mpan0n et al., 2011; Riaz et al., 2011). B}=2
L Z wEy uad go 22slze] Art oyl 9%}

£ o]-g3to] Zefo|mE AIZslaL PCRE AT 4 A =
<l F2 9 & 7edlr] 918 DNA 5, PCR 55,

A4, l°1E1 B9 dAolct. gieof, HgputR =L bl
FT o} B3l DNA 2%, 2Z A4, B4L AXA|G

%hotgun sequencings st FY MEoA FHHSHA
d2 S d7IMgE ERAQ 8s welstA 2es
AT F S AT vlolEHolA B mpo]ZElS A
£351= ®raoltt. “metagenomics’ 2= 80171 AREEHI| =
SHA9E genome ] 7154Ql SH} XS thEA 2 o 3
Adltt= o)7Ao] 912, shotgun sequencing} 16S rDNA
o] £733 A 2 AREskaL e o th(Tringe er
al., 2005). “metatranscriptomics”2 FA|FZEE RNA
S FE3}0], O AFHY R-AA}F 2 (gene expression) T &
A (regulation)S 73 WHoZ BN g4 A2 B
FH4 7153 alE A5t Hl, mRNAY w7 o
< %]‘01' A HdE SA5te o S5 £As0] e
™, & RNAE 2 1RNA¢|7]9f| 7|53 AEE A3 o=
sA5l7] gl AL siastr] g A7 1Y Foltt
(Selinger et al., 2003).

eDNA A-19] whde] s AwEH, Fig. 13+ Zo] 7t
&3 A=l H =], Ogram S0 93 19879 EAE
of|X] eDNAES &3t Z2EZo] HEQa, 1 & &
3} 3dnte] &7]2 <l DNA metabarcoding®] &7/ itk
(Giovannoni et al., 1990). Sargasso Sea®|A ZAH Ht
Bl ZoFER=E 16S IRNA F37H9] TS B3l
o} (Ogram et al., 1987). Handelsmane 19984¥ £E7%
ngE W &4 EAY d8 A2E AHsk] 8 B
eDNAY| A7 AES T2 2A A=2x 2295
metagenomicsS A2 2 A|E3}IHLE 2000¥Hl= DNA
metabarcoding} metagenomics7} U|AYE8 Fofol A HH
A& 25A H3aL, 2003300 A7dld BE M7t 6
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Fig. 1. Overview of the emergence of eDNA studies (Taberlet ez al., 2018).

ojMA = EHEZRE FZE DNAE ol&ste 27|17}t
gt o 783 1AE ¢3to] DNA metabarcodingS
g3t (Willerslev et al., 2003). A-22] metabarcoding
I+ metagenomicst= ©Y DNA ZHE Helgty 2243}
= 7l YEsti=, olF Ay 7 Ve £
EAE DNA dHs 28 4 (F2tau| s, vte 2 e utot
A F)el FAstL, FUAZ 5 e AATd SFAZ(FE,
Escherichia coli)7} B3} o] 2 S22 TdA 9 &
2 H§T} AIZE &RT7F So7H HSIA, o st B
da3t 2 dAE F71F o= Fo4F 7]=°] 20054 ]
ol AHg-E NGSth. 20009t FHHEE DNA wlepatay
2 AEY WS Hoju HFAER SFEAL, A7
A A HA, EHS o] &3 HolYE A5t Al
7} Q4 k(Daegle et al., 2010; Pompanon et al., 2012). ©]%
A8 AR A= E3F EY(Ficetola et al., 2008), B4
9] FAE (Dejean et al., 2012)2 I+ =E50] BIEHG]
3, HeplEgE Agste] B2 £RY 4 AREHA
t}(Thomsen et al., 2012; Valentini et al., 2016). @A, &3
FRAA AT ThFs 2R 7ol dA FEEHAE F
Hem A7 §435] iU ey 2 713 U
o] 73} vho] @l ZH g Aof| QJESI= FEOE XIFE
Act.

AEFAA AFE A AT A2 PHE AY
7] Aol mefd EE=E Fig. 20 /laAo=2 gAA gl
o], 2A 3712 AILHeZ FYE 4= qik 1) T 5| DNA
£ 0|83t targeting single speciess AR HLdh= A

T olv] & 2RL A7l AEH Ut (Ficetola

=

fr ot
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et al., 2008; Thomsen et al., 2012). 2) PCR £4& 7]
2 gho, ti ERol T BE ERaS HAste A
(group specific primers)& HZ 02 sl= “HEHIZY S
AMEShE o=, vhE|Eof, i, AlE, JPVE, A" ol,
E17] & W2 Aol Hloh 3) HEA AR 5
A targeting PCR©] ¢1©] eDNA €] shotgun sequencing2 2l
Yol WA 02, Al 7]15H AT, T2 njEe] 285
1 1th(Simon and Daniel, 2011).

ulol e 7149 A AARe Heo] WAHWA,
U o 24 $% ol Pa AT PUOR Tag-man
probe ¥ SYBR greens ©]-8% quantitative PCR (qPCR)
¥} digital droplet PCR (ddPCR)Z FAlo2 77} dyts)
A AYE L th(Dejean et al., 2011; Davy et al., 2015;
Carlsson et al., 2017; Currier et al., 2017). E3F, ZFLof
& CRISPR-Cas 7|&< ©]&3to] Bl & Elsk= A+
7 ASTEE 5 7lgMes chake we] WaED itk
(Williams et al., 2019). ThFet 374 WME (&, EHE, EY,
A E 5)o ZA3H= eDNAE AYF oz dhjsls 7|E
(DNeasy Powerwater kit, DNeasy Powersoil kit, DNeasy
Blood & Tissue kit 5)2t W2 B4 (high salt, CTAB %)
©2 DNA 23] 27153 glov), #A4A% AT
o Heo2 AT} AGHEL ABIIY 7|ES o|§s
= ZL7) ditkeo|th(Lear ef al, 2017). ABAo2 =&
%l eDNAE £4] E2]o] gh3=0] 12S rRNA, 16S rRNA, 18S
rRNA$} COI (Cytochrome oxidase subunit )@} Zo] £&
e wAAo] £ SRS Fike s AzE mojolug
o §3}e] PCRE % 85t0] DNA B3] U B2 DNATH 4
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Fig. 2. The main steps of eDNA researches, following targeting purpose (Taberlet et al., 2018).
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AR A & P & kA, Aae) HA &
B & uFgA], A 2OHAMAY: oA Aw wA: TelAl &
A9E & w93 B © AR M & R &t
34, TATE): ol A, Al S Bl BE AAh =

29| Ao Fjolgn, 20 AFES A= F5

Hgueh
OIHEA| o] t=Rolli= olshBA FE) of2i7} 92
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