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N7z, BEOEERETIE, FVHETHLAFYY AOELHE SN TWAEZD, HIESHITHO 7
54 <—+% v PMiFish-LZ H\W 7200 b ik 7z28, R A5 —BEESIC X 5150 R BiEEw S 5
Nhhol. WIHEHO 754 ~—+ty PMiMammal Uz W /208 CTlE, FYavg, I F3I A5,
FEOIL Vo EHE LD, ZRVAYT, NYAARRI, o FVITavERYPREENZ =
RUAZFEX o Ny ITavE)IE, LHBHRL v K1Y 2 F2020THEMGEE T AFICERI T TWwb
A, ENHOERZMERHET L7050 REDNAXA Y N—a—7 1 » 7%, HHETOE
BREZMET AT =) Y VT LT, SBIVIEGER SRS Z s s

Saido-nagare Stream at Naka-Shidanmi district in Moriyama Ward, Nagoya City, is one of the
valuable springs in the city where rich biodiversity has been maintained despite its location in the

peripheral of the large city. In recent years, environmental DNA (eDNA) metabarcoding using the
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next-generation sequencing has emerged and proved to be useful for identifying animal species living
in the environment. Here, we analyzed animal species around Saido-nagare using eDNA extracted
from the water of the stream. Misgurnus sp., Oryzias latipes, Gnathopogon elongatus were always
detected using the primer set for fish analyses, MiFish-U. These results are consistent with previous
reports on ecological surveys of Saido-nagare. Since past field surveys recognized Lethenteron
reissneri as a rare aquatic species at Saido-nagare, we also attempted to detect this species by the
eDNA approach using the primer set specific for lampreys, MiFish-L. However, we did not detect any
amplification products by polymerase chain reaction using this primer set. The eDNA metabarcoding
using the primer set for mammals, MiMammal-U, detected Mustela itatsi, Mus musculus, and
Rhinolophus ferrumequinum, along with Misgurnus sp., Oryzias latipes, and Gnathopogon elongatus. M.
itatst and R. ferrumequinum are listed as Critically Endangered IA species in the Red List Nagoya
2020. The eDNA metabarcoding that can complement visual surveillance in the field will be more

widely used for continuous monitoring of biodiversity.
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FHFAWE, AEEWACEE, SFILX AR RO A
JIATEECAZE L, TN TR DERMO—> & LTH
bNb. —HADOTFOAS>TEETH LI b S
T, MR AMOABIMS N, RERLREGEENTTD
TWa (i3, 2011 VEIZA, 2012).

Ml |2 A BT 2 Ao, fﬁﬂﬂ“(“%@%%% E’fﬁ
LoD, WHEZ: ST ATV, DI RERIHFEEC
TRET A EDVERTHS. L L, n’t@‘«ﬁ&ﬁ‘[ﬁﬁi& &
AN RA L7z, BATHED 5 IR 4,
B 2 XF HF AL O % 376 A D REE 25T 1A
B 2EYoHER &, LT LIS TE R, 72,

RO A2 51, AR ENNERTE D &
5.

k5 DILHEIZ & B %R, % &1 X 5 EML
S IEEL f'ii;?%%’:(iﬁ}: LT, fFEEETFICE D4

DIFHEPMAER L TE T 5. %@%%%&%ﬁ@l
D& LT, Carl Woese® (Woese and Fox, 1977) |
1) ;R — ARNA (ribosomal RNA : rRNA) @iﬁ%@ﬂﬂ
R L, A% BIEME (Bacteria), wiffie (Archaea),
BEHEY (Eukaryota) D=2D KX 4 Y IZKHIL722
ElHSENTWA,. UARY =A%, AN TDNAD S
BEENA YtV ¥ —RNA (mRNA) OIE#HZ 7
IV BRECHNCELL & VX B R AT AN

THY, EMOREHEZBI ThEMEHERT L7200
Rl IR 2 BeRE#H > T A, rRNADIRIEE S X
HEYOMLOBBETERELELDDD, Wmf"‘/‘i%fm
FEICART=N T % T L2 5, rRNABEF ORI (3
FAEW T, BDNAIZa— FEN 5185 rRNAMBILF &
72133 Fa ¥ B 7DNAK I — FE 54128 rRNAE
FOIEIEEF) (230 AW O RN FIZ IO &
WHBE LD LN TV

4 H, X E (National Center for Biotechnology
Information (NCBI)). = — T v /% (European
Bioinformatics Institute (EBI)), HZ4 (DNA Data Bank
of Japan (DDB])) 7% #5 L T & 3 4 International
Nucleotide Sequence Database (INSD) %X L& 9 5%
KB T T — 5 N=AHPR S, BIETEHNIZ X
DAY R [T AREESEMIN TN L, S HITEA,
WA — 4 3 v 7 (next generation sequencing :
NGS) OFEAFIZ & ) KEOIEIEES % SHIFHmTE 5
L)oozl &b, MEERLTNIIN SR J(L’CDNA
i L, 12S rRNASE (R T OH5EZEEL A1 2 NGSIZ
DB SRS A 2 EIC ko T, BRI &lfc‘%ﬁ“é
AR AWM ZHEE T HEREDNAX ¥ )N— T — T«
VBB ENTWAS (Miya et al, 2015; Ushio et al,
2017).

RWFZETIE, 12SrRNA IR % H W 72 BRFEDNA X
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FN=O =T Y79, AL AR A AR
WIS LRI T 20IE L ETHLEER, 2O
TEREA LR 2 FE L 7.

MHEBELUTAHE
1) Fadiiis L OHRAEH

FHFRO FHIIEFINEFEFARLOBIAD 5. i
DEYIZHIRT ZDNANEE L Z L 2 MEL, &%5
BOFHAICLEEITRAKTE LM% EE LTI
ATE (X1, AHs).

FHEROEENL, ERNOMEERLE 2>THY,
BREO LIS dH 5. 2 2Hh 0T Mmoo TF
W9 2 BHEIHERIR B L O HRIC e o T 278, 2o
JElZ, EEE= ) Y ICEARETT YT aTE
V' (Rhinolophus ferrumequinum) D s & iR L 721
HA23d 4 (B, 2019, 2020a, 2020b). {7, H%
VI END LRV AOFTHLNZbDEEZ LN,

\E=1

l

e

1. Bk
A I EROTFINESEERTH O, B 227437 avE)ELT A EEZ SN AFOH
Fig. 1. Localities for collected water samples
A: Saido-nagare Stream in front of Moriyama High School, B: In front of a cave presumably inhabited by Rhinolophus
Serrumequinum.

HFREZS) CTICLBHAETIE, ¥ TV TavEY)
D% HFM/CF/FMBOEFFFBIB SN TWD, Lo
L, AEOAY OFEICHE ) ADANS 2T O+4
BANR—=21F7% < (X1, B, 40k A HHE
SHEST XY TavE) ZEHEHBR L) FifkER
THICRESTWARY, 22T, ZOREIS LAHL
IO L w2 ke EOMSITNZ 72, WE»S
DKG, FEEZS THHTRICHATEHDEEZ S
ns.

A, BENZTNOHET, KE IETOHEML 7.
A#h T TIE, 20214F 7 H21H (> 7v 1), 11H26H (4
YTIV2), 20224E 3 A17TH (¥ 7 v 3) 12, BHis
T, 20204E10H 12H (> 7 )V 4),20214E 8 H11H (4
YNV E), 202243 H17TH (76 r T3
EEH) AL BAMEOEE2RT (M2 A
Mo, B3 BHLE, Wb 20224F 3 A17H ).
BB, BETOEBEND R AV ZHEFEICRIT 5
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HIYIZE, — oA T RAERK T W IR ONGSH#
MadAT L CTAT) S DR ENTW B HY (BEBEE HIR
BRI SHEE & —, 2022), ARFEIZBWTIE,
FHRLFROMK b H Y, PEMKEN L L TRAEHKIE
1TThbhehroi:.

2. AHEOEG
BHOLG L FICEFAROEY O —HMP A2 5.
20224F- 3 H17H ¥,

Fig. 2. View of locality A
Part of the high school building can be seen in the
upper right of the image. Photographed on March
17, 2022.

X 3. BibrioEs
ARICANOFTEOSNE bR DFE AN
TWTHINOOH ), POMKTIEER Zv. 2022
4E 3 H17H .

Fig. 3. View of locality B
The cave seems to have been dug by human hands
in the bedrock. The entrance is being filled with
earth and sand, and the inside is not visible.
Photographed on March 17, 2022.

2) BHEDNAOHIH

TEL 727k 20 5, BIEDNAYS O [BREDNAGRE -
FEhr~ = 27 WVer22] (—#AtH: ABBIDNAY &
2020) 129E> CDNADOHIH 21T 5 72, $#7K L 727K500 ml
I2k L, DNAD G % Bk 3 % 720 12 Bl T10%3E 1k
NN T =y 2500l M LR, 7 —VERy 7 A
THE LIEBRZEIER L 72 K% 7 4 v % — (STERIVEX
HV 045um FILTER UNIT, Millipore) 28 L 72 4,
REDNAZ & &7 4 V¥ — 52 HDNAZ flit & »
I (DNeasy Blood and Tissue Kit, Qiagen) % Hw»T
WH L 9, 7140 % —2=v PNIZproteinase K
20 11, AL 200 11, phosphate buffer saline (PBS)
240 pl& L, wo < DL 227556 205 0iE L,
¥ N ERG R SRL. T4V =2 =y PO
DNA% & eili & ML, DNAMH* v b DA T A TH
O L7-. O NDNABIIL, KIEOKR) X T —
YHHE (PCR) 2 %Etid % £ T, -20C THRE L7-.

3) BBIDNAA & ORI 7 — & O

KR —r 2 v T D7D T 575 —BEI ORI
Z, ANVIFHoOTE b I VIt ETo 7z Ao
I TMATH LT, MEE RIS 5 0 ICREN S N
79 4 ~<—+ v FMiFish-U (Miya et al, 2015) &, 0
AFEEME T B0l TIA~v—ty b
MiMammal-U (Ushio et al, 2017) % H 7z, % 7z,
1997~19984F D & T, FHF R TIE A F ¥ v 2
(Lethenteron reissneri) DEBIESNTWED (1
32, 2010), HEOEIZ W 2EEHO 7T 14 ~—
v M THAHMiFish-UTIIH A HEE & HwE S Tn b
720, MOFEHICEKEI SN/ 27714 ~—+t v FMiFish-L
(BREEA HARBRB R A S e > & —, 2020) & FHV: 7z
B~ 7 vizxt L Cid, MiMammal-U®D & To#t
i1 o7:.

FH ORI HHEODNAY » TV xRl L LT, Lk
L7 I A4~ — TH— KR OPCR%Z, KOD-Plus-Neo
(TOYOBO, Osaka, Japan) % H\»7250ul® %54 T
354 7 WAT - 7z (BN 98T CI08, 7=—1) v 7
65C T30, MENIG : 68C T20f). BHN7-%KH v
TIWVOPCREWZ, ¥ TVENOIzODA 2T 7 A
Wy Zf[ms 2774 ~—%Hv, FE_EEOPCR%Y,
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KOD-Plus-Neo# i\ 7250 1l ® US4 T129 1 7 VAT -
7z (BN 98T TI08, 7=—1) ¥ 7 160C T30,
HERIG 68T T3082). PCREDZDNAY » 7LD
J# %, Qubit dsDNA HS Assay Kits (Thermo Fisher,
Waltham, MA, USA) % H \»7-Qubit 4 Fluorometer
(Thermo Fisher, Waltham, MA, USA) 2 & % %50
Hg CTEm L, Iluminatt (San Diego, CA, USA) ®
THaMNI—VIHEST, T 7)) I HDNAT A 7 F
J— %R L 72, #vClllumina MiSeqik Gy —4 &
I —12 & 5 MiSeq Regent Micro Kit v2% > 7215035 3%
Dpaired-end> — 7 > A2 & ), DNAWERY T — ¥ %
KEIZHEF L2, U L2 — FEUE, &> 7 vdb i
1) 552,708~15682647) — K TH -7z (F1). NGSIZ &
DPE L RS T - 41k, RLICRRLAET 2y
v a 75 C, DDBJ Sequence Read Archive (DRA)
IZBFKSIN TS,

4) MEHREH T — & DM

% 5 N 7-NGSODNARLY 77— # 1%, MiFish pipeline
(Sato et al, 2018) =&ML, N—T a7 v T L7k
HOT—8 R=2R, FizI e S D EofhE
RFOT0 7T AL EANL TN AT o7z, RTS8 4
TIA I TOM) TH 5.
(1) 7474 —Fx=v7

SolexaQA++ dynamictrim (Cox, Peterson and
Biggs, 2010) %=\, Phred quality score 1001 L%
BT —% & LCERNL 72,
(2) _7TYrr

MiSeqT 5 "l 7> 5 G A > 72BH D7 7 A V&, 3
2 &5 Gt A > 72BH DT 7 A VDT —% %, FLASH2
(Mago¢ and Salzberg, 2011) % W THi4& L 7-.
(3) DNAFMCHIED#EH|

SolexaQA++ length sort (Cox, et al, 2010) % vy,

1. BEEDNAREATIZ & 7oK OFRSEH i & Mot & - B il o BE2E

Table 1. Localities for collected water samples and major animal species detected by the eDNA metabarcoding

DRA7 7t v JE1 1) 1ok N T
RIS REEE, vasgyly LRV MO ERROY IR e o o me
. . Number of raw Number of high . . .
Locality Collected date  DRA accession . Major animal species detected
1 reads quality reads
numbers
B NVavlE, €03, I
DRR413622 ) s IAFN, TN—=F)N, FroF
202147 A21H DRRA13625 794548/1568264 353196/357238 WL L . kA 5T A
Hi A HARXI, FIHYTATEY
FILSEFRT ¥ I FIASH, FUavE,
IO F FH R DRRA13623 yEUua
GPS : 2021411 H26H DRR413626 746022/552708° 303017/125792° WHELHE v N, =K A YT, F7
JL##35.2510, HFayE)
HRE137.0243 B o774 A/, "+ ulg
B FPavlE, yEwa, I+
20224 3 H17H gggﬁggg‘; 588734/1427754°  135627/107592° 3 A 471
WFE . ¥ gavxw
HisTB sl g - o=
. . 20204F10H 12 DRR413628 987244 370118 WEE o7 7 7avxEY), e b
Fitrremgy JOPOFIOHIZH L 7
T O3 T | D
K 20214 8 H11H DRR413629 699156 240052 WFE . ¥ gavxw
GPS :
#35.2508 R A 1 5
%gmﬂmﬁ 2022463 A17H  DRRA413630 681844 218386 f?f ii;;;fﬁ%)'77

! NGSTH# 5 /=i LRty 7 — & ®DDBJ Sequence Read ArchiveZ§t{%Ht
2 AR O AN MIiFish-UZ Bl 72T o, #HE o4 I MiMammal-U % F v 72807 O i % 77§
HSBOHTZIE, MiFish-Uz v, MiMammalU7 7 4 < —t > bDOAzE HWT WD 2 & IER

DDB]J Sequence Read Archive accession numbers for raw sequence data obtained
Values to the left and right of a slash stand for read numbers obtained with MiFish-U and MiMammal-U primers, respectively

Note that only MiMammal-U primers (and not MiFish-U primers) were used for the analysis of locality B

_5_
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KT ¥ THRODNARYIED 9 B, 20082k DL 1 & 55l

L7,

4) 7T —EH OB
7 % 7% —Hy % Cutadapt (Martin, 2011) % fw

B L 72,

Z ORI L VAR S NIEAS,

7T AE —

LRI OB E Y — IS4 5.
(5) T—=4DrFAY—AL
VSEARCH cluster (Rognes et al. 2016) z vy, 99%
D bEoEREYEVEOD LN % 7 5 A5 — L7z
(6) F X FHHDFEF:
VSEARCH uchime (Rognes et al. 2016) % v, F

AT BH O EEE AT 72

(7) EPHEOFEE ) — FEoOH 7~ b
Basic Local Alignment Search Tool (BLAST) & A ~

A b=V (BLASTH+ 2.130) %\,

Iharry7r

BUREDNA & F 7 HR it s 8 O By L O 7 52 9 7347

MIZFEYOF—% X v b mito (20224F 7 H13H R,
https://ftp.nchinlmnih.gov/blast/db/) % =M 7 — %
N=RAELT, 7IF7AY A& 7072507 =120 L
12S rRNADECHNZ & 2 AW DR 17> 72. DNAD
By RIE, 757y -l ZBRE L7252 kL, 150
WU EERE L2, 79 A7 —fbENT7—% X DIH
ELZEWRIZOWT, 7525 — b4 ) WiomEmE
D—FoHEH T ML 120 — FIZh L THRE
SNDEYEDH L, BELLT—FXR=AFH DT
FA AV FEFEL, HERNO—HEOBEVEY] %
U CRIRL, EWHEOGHRERE Lz, v —F
BOEWETY, T07%T7 74 Xy M ESREIERAIEL
EhxHE, B S -dmiE e LTRSS E L
A, 5 — FIZiizz AR Rk & L7z

2 AME A 520214F 7 A21 H 245724 > 7OV 1 OBEEEDNAMENT TRt S 7= B FE & NCBI RefSeq7 — % X— R L OBSKELY & DO~ v

FT

Table 2. Animal species detected by the eDNA analysis of Sample 1 collected from Locality A on July 21, 2021 and matching to the
registered sequences at the NCBI RefSeq database

i LR EAD
N&H%Sg » D Foslhe T4y hE SRR
Y TRy ay = N/ (%)Y (bp)/ (%) /
: T/ 244 /Scientific name Number of ° 0P Nucleotide
Primer Percentage of Alignment
NCBI RefSeq reads roads! length (bp) sequence
accession No. £ D similarity (%)
NC_022854.1  Misgurnus bipartitus 100932 28.6 222 97.3
NC_008649.1  Gnathopogon elongatus 95055 269 226 99.1
Misgurnus anguillicaudatus &
MIFishU NC_043847.1 Misgurnus bipartitus® 3 HEFE 38672 109 174 989
NC_004387.1  Oryzias latipes 38219 10.8 189 974
NC_015984.2  Lepomis macrochirus 11400 32 193 974
NC_002079.1  Carassius langsdorfii 7195 2.0 173 994
NC_012920.1 Homo sapiens 90463 25.3 222 99.6
NC_034330.1  Mustela itatsi 72630 20.3 214 100.0
NC_022854.1  Misgurnus bipartitus 48019 134 172 97.1
NC_008649.1  Gnathopogon elongatus 39339 110 222 99.1
MiMammal-U Misgurnus anguillicaudatus &
NC_043847.1 Misgurnus bipartitus® 5 38885 109 219 97.7
NC_004387.1  Oryzias latipes 7009 2.0 191 974
NC_006914.1  Mus musculus 60 0.0 170 100.0
NC_020326.1  Rhinolophus ferrumequinum 10 0.0 168 100.0

VN A - FROEMEY) — FE (MiFish-UO#T1£353196 ) — F, MiMammal-UDf#HTIE357238Y) — F) X 281G %R §

MiMammal-U analysis)

Percentage of the corresponding read numbers among high-quality reads obtained (353196 reads by MiFish-U analysis and 357238 reads by
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F 3. At 520214E11H 26 H ISR 724 & 7OV 2 OBEBEDNAT TRl S 7287 & NCBI RefSeq7 — ¥ X — A DL
Lo~y F T
Table 3. Animal species detected by the eDNA analysis of Sample 2 collected from Locality A on November 26, 2021 and
matching to the registered sequences at the NCBI RefSeq database

i FEAD
NCBI \RffSe(} B D FOEE TIAYAY M E iﬂ%ﬁﬂf”*ﬂ1&ﬁ{
S5 g, TRV EY V= FE/ (%)Y (bp)/ (%) /
. 5 /NCBI ££4,/Scientific name Number of ° PP Nucleotide
Primer Percentage of Alignment
RefSeq reads reads! length (bp) sequence
accession No. g P similarity (%)
NC_004387.1  Oryzias latipes 149233 492 215 98.6
NC_022854.1  Misgurnus bipartitus 62122 20.5 172 97.1
NC_008649.1  Gnathopogon elongatus 54758 18.1 226 99.6
N Misgurnus anguillicaudatus &
MiFish-U NC_043847.1 Misgurnus bipartitus® 3 7939 26 174 98.3
NC_053103.1  Horornis sp. 2095 0.7 181 97.2
NC_012920.1  Homo sapiens 1911 0.6 194 985
NC_034330.1  Mustela itatsi 10 0.0 193 99.0
NC_004387.1  Oryzias latipes 60255 479 208 98.1
NC_022854.1  Misgurnus bipartitus 22195 176 172 97.1
NC_008649.1  Gnathopogon elongatus 2032 16 177 100.0
MiMammal-U  NC_0214451  Emberiza sp. 137 0.1 182 100.0
Misgurnus anguillicaudatus &
NC_043847.1 Misgurnus bipartitus® 3 HERE 8 00 193 B4
NC_020326.1  Rhinolophus ferrumequinum 5 0.0 168 100.0

VN5 ) - FROEMEY) — FE (MiFish-UO#T 123030177 — F, MiMammal-UD#HTIE125792Y) — F) X3 281G %R §

Percentage of the corresponding read numbers among high-quality reads obtained (303017 reads by MiFish-U analysis and 125792 reads by
MiMammal-U analysis)

F 4. AR A B20224F 3 HITHIZAR 720 > 7V 3 OBREDNARNT Tt & L7z B & NCBI RegSeq 7 — % X — X L O FRALT
Lo~y F T
Table 4. Animal species detected by the eDNA analysis of Sample 3 collected from Locality A on March 17, 2022 and matching
to the registered sequences at the NCBI RegSeq database

NCBI RefSeq A T g TR AERCT AL
S gy TOEVTEY - <;§?/%HD 7740:);/”5 (%) /
. %5 /NCBI 244 /Scientific name Number of ° PP Nucleotide
Primer Percentage of Alignment
RefSeq reads roads! length (bp) sequence
accession No. £ D similarity (%)
NC_022854.1  Misgurnus bipartitus 56348 415 218 97.7
MiFish-U NC_008649.1  Gnathopogon elongatus 41149 30.3 224 100.0
NC_004387.1  Orvzias latipes 25798 19.0 214 98.6
NC_022854.1  Misgurnus bipartitus 40582 37.7 172 97.7
NC_004387.1  Oryzias latipes 4549 42 168 98.8
MiMammal-U Misgurnus anguillicaudatus &
NC_043847.1 Misgurnus bipartitus® 3 e 1423 1.3 174 98.3
NC_016191.1  Rhinolophus ferrumequinum 43 0.0 168 100.0

VNS ) - FROEMEY) — FE (MiFish-UD#T 135627 — F, MiMammal-UDFHTIE107592Y) — F) X3 281G %R §

MiMammal-U analysis)

Percentage of the corresponding read numbers among high-quality reads obtained (135627 reads by MiFish-U analysis and 107592 reads by
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&R

RO LRER T, FEREH I TR S 2B FE O %
HaeR1IIRS. £, §H 2 TN 6HELNRE
DNADfEAT#E R %, 2 ~512/87. Blast+iZ & % f#
MrCHWwWZI bay P) 7TEEFRWOTF—% 12y b
mitolZ1E, FWHE IR L CNCBI®Reference Sequence
(RefSeq) 727ty ¥ a v EESNEHINTWVDLD,
22 ~512FY v TV OITRER L LTS L B
D4 ERefSeq 727y v a v FEEEFERL, FNE
oY — FEBIOY Y 7 VEOENEY) — FEIZH
LEE, TIA4 XA PROKRKED X OSRABCYHEE
B ORI 2 TR R 2 BRI L 7. IO OMiFish-L
DTITA<—ty MZELTIE, wFhotr7vils
WTH T EOPCREDVESNY, 77— 2R TS
o7z,

AT, B2 701, RIS T2, WIS
BTN 3ERIL. MiFishU7 94 ~—I12X 54
HoOBIZOWTIE, VU — FDEEOEE)IIH 5 b D
O, FYawlg Misgumus), €92 (Gnathopogon
elongatus), I F I A% 71 (Oryvzias latipes) 753 1
DY 2 TV b RIS Nz KR F 7RG RIFRIZI,

BUREDNA & F 7 HR it s 8 O By L O 7 52 9 7347

I 3t (&) oA SNz, BlZiZs o7
V—F)\ (Lepomis macrochirus), ¥ > 7 F (Carassius
langsdorfi) HVHH S L7z, MiMammal-UD 75 4 < —
, RN FLIH
rRFELBHL TS, 7 V1T, et (Homo
sapiens), =& A% F (Mustela itatsi) D35 — K,
INY A ARSI (Mus musculus) H3VHE) — R s
7. —H, Y72, 3TIE, Ihsidwinb A
DY = FOLOWREIZE EE D, S arorz.
X7 5T ayE) (Rhinolophus ferrumequinum) &,
3ME B DD — FAMH S 7.

LS OBEDNAD I T, H v 72056 BHED
H &7z, MiFishUD 74 ~—I12L ) w74 Ag
(Horornis sp.) 7%, WL <> 7V 2 %5 MiMammal-U
DTIA <=L ) K+ Yalg (Emberiza sp.) S, %
nenA) — Pt s e,

—77, BMTIE—ELTX s > 7avE) 05K
)= P Enz Sy 74 Tide b, Y FIL6T
X7 914 7~ (Procyon lotor), /N7 71 4% A3 b &
nr.

#5. BiA»HET 2 74 — 6 OMiMammal-U7 5 1 ~ — % H\W 72 B DN AT TR S - B fE & NCBI RefSeq 7 — %

N—=Z FOEFESN D~y F 7

Table 5. Animal species detected by the eDNA analysis using the MiMammal-U primer of Samples 4-6 collected from Locality B
and matching to the registered sequences at the NCBI RefSeq database

L ECA A
NCBI R(ifSeq )= FOESE TI4AVME ! ﬁ&ﬁﬂoﬁj AR
R Ty iav ) — N/ (%)1/ (bp) / (%) /
o 75 /NCBI 244/ Scientific name Number of ° 0P Nucleotide
(BR&H) Percentage of Alignment
RefSeq reads roads 1 length (bp) sequence
accession No. £ D similarity (%)
VA NC_020326.1  Rhinolophus ferrumequinum 290320 784 221 100.0
(20214F
7 H21R) NC_012920.1  Homo sapiens 73164 19.8 221 99.1
TIN5
(20214F NC_020326.1  Rhinolophus ferrumequinum 235254 98.0 218 100.0
11H26H)
NC_020326.1  Rhinolophus ferrumequinum 138107 63.2 220 100.0
TN 6
(20224 NC_009126.1  Procyon lotor 42702 19.6 167 98.2
3H17H)  NC_006914.1/
NC.010339.1 Mus musculus 28087 129 198 975

VNS - FROEME) — R (P T4 - 61200 T, ZhEN370118 — F, 240052') — K, 218386Y — F) XY A E A A IRY

4-6, respectively)

Percentage of the corresponding read numbers among high-quality reads obtained (370118 reads, 240052 reads, and 218386 reads for Samples
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Z®
AESEICONT

KIFZETIE, AEEHRAOFHEAKLTH Y, HL75H)
Wtd o A BN C X 2 FILIXF H Ao 2 #
SEEBIK AR L, BRBEDNAIC & 2 4 B e i oM
iz, BHIHOBWHRAIX, hE CHBIC X 21
R = A TR, T v T B, R
B - BEICX ZIERR, oV EVEIETLIEE L EDG
Mz Lo TiThbhT& 7z (B, 2019, 2020a, 2020b).
LrL, aoEVHERA & FHR L3O 720 Bl
TEREAHE L <, F 72, FPFTRICIERRED A 5 72012
KB 2B OLE, INODOFEZT TRk
PHEELZERT - ZBObnE W) fEED S - 72
T/, FHEROKENICAERT AHEHEICOVWTIE, f
HEAROE 7, FREFZT TILERM 7 A % 048
TEBRWEW) REDPH o 72,

RIFFETIE, EFOLDVHLRY BZSMDT, FH
Ft S L O BT A % BREDNAD F LTI, Al
Ei L v K1) A F2020 (A ET, 2020) 28Tt
WEETAFIERSNTWE X2y arE) =
RoA Y F R EOERIZE L CHEEORVAEBIEHRY I
fftd e TEL ZDEHI, TaTEYHEHIIONT
X, Atk SEE=S Y U7 LBREDNAO T E 4
THILIZEoT, IDEEEOSHVHEREESLZ LA
TEhrLEZ2oN5. F72, SHOHBEOLHIZ, AO
WL, AEEDEDIHEATE LWL ) AR HE
BHOBRADP AT E)FIHMEDA ML A% 52 TLE
EVoSZIRIZBWTH, KPORINTE, FRENZ
REDNAO FHEIFERFICEMTHLLEZONL. 72
721, REFZETIE, AT LS o$ns 2 #h & A7 <
FRBERK G EOFHEDOHTW W, A
JB OB % HEEEANZ T/ b Tl v, BB ST
X, &L ETTFENREEMINT 21T 7 ERE 72 E 2
T3, 4k, SHOBRREEE 2T, X )EHEIC
FEMH O E RN LR BREDNAIZ L 28WHOE=41)
YIURERERL, Ly B A MEKOEE & D HEE
EAEOEFERICIIT T 2 DTG,

I 2 Y K1) 7DNAIZ T — FEN512S rRNADELY
LAY OREL, ERAEYERICD o TLLH
WHENDLHETH LA, 77— N=AIZEFHIN TV

Wil HEICOWTIE, EREIZOWTOREIZES L
L5500, BERFABICEESZVEVIERNH L.
R, HUSFEA Of, BREIICOWTIE, BEAHEATY
BWZ ERHEN TS (Alam et al, 2020) . fit-> C,
BEDNADI12S rRNAIC & 2 9Tk %2, Mo ERER
AR 2EAEICHI L CHERR, MRGEES 5 2 L ALET
HbH. BB TT—F N—=AIEER ST 70\ Hidil
A O, HEICOWTIE, AREOD R W RHHIES
W IOV TIEIARTEEL TG b H 555, DNA 547
AT RE 70 AR R FE AR A 7 & H3 5 & MALIZ12S rRNA
SEIM OB DOfFGE, T—F N=ANDEFEDILEIND.

FHERICERTHREICOWNT
SEOFAEEZ@ELT, FYavE, ~#Eua, I3
AFADKHEND T EDPHER SN, FWRLE L TR
LTWa IR EnG. 2, BlIZi3mshsii
WHZ, 7V—FN, Frrrdmfisniz. Ihbig,
HIRDEN 3 FIZIdME SN o 7208, i L 51
R DOZEALZ KL T A TREED 5 5.
FHERICERST S FY avEoiEMconwTid, &
WFZED £ 9 12 IRIERLY % H > 72 Blast+HEHT O FEEE 12
EBRFEAH 1), FEBEOT RIS BT 2 HERAICZLD
BT E2EOBOMGFLIND. T 7 FOME
IZ2oWThH, 7I4 A MEFNRLEL, oY
FUEIRD BTy 72 fRE LORLY, ik
FAVEBE DR L 25 b0, [[7 LRSI S 3 1 )8
RTTBOME A GO RREINTEB Y, FERRIZ
HEREZITo CREREBETLI2LENHLbDOLE X
5 b,

4al, 19904E I T H TR CEBESHER S LT
T ATy 2O b A7z, I — R 2 A
D7 4 <—"T&H %MiFish-U T3 AT 8 & #HiE &
NTEH, MOEHICE SN T T4 ~v—%HWzh
(BRFEE AR R AW Z MR+ > ¥ —, 2020), NGST
SRR BEDOT 7)) 2 DNARELZ L TE R
Motz AFX Y AFEEE L v B A 20204 8 e 1H
T % (BREiE, 2020), A EWHL v B R 12020 #
BEEIA B (B ET, 20200 THY, FHAKRTO
BE T COMBAGE S, BIMRRENLENS.

_9_
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FHAFREO®ILLE BHEICOWT

FHARICAERTAEEICRL, Bl &
LWV 2L, BHEICOWTE, Y TIVEI
B SN LHR) — FEOZEED A S L. fRKRPKIE
O, IO KR E QDS L D IRIEIC % - 7235512,
M) — FEH s s neE2z N0, —F, FH
RO OMEICERT X7 Ay IayE)IZON
T, HREEOOKRPSZHD) — Foskaiiah s & &
I, FHAROTHMBE~S S, 3HOFET-HL
THED) — FPMER Iz DEX Y, HFLEICO»
TIE, HiER s E LTERT 2 ay ) HOBAS
&, ZELTHRE SRS O0, IV S
Motz ) LTRET 2BWEIC OV, SRR X
DAY — FEDYKREKEBTH2 2Bz 6N15. &
Bl OBBEDNAIZ L B TIE, B4 5 X912, FH
T C A BDSHERE S T B IHFLE CIEHR D
BoNhholhd s, Tz, —HY v 7V THREN
Bt &7z, D 7% EFEIC X B2 RE) % GO RN 7
BT TR 2720120, FEBEZHELT L LB,
FARRAK 24T 9 2 & OBFEZIRL TWwa. &2,
FHRTFEORRINE L BAS, AREENICEE 2 EwE
BonkWlErdk B+ 5, H5H0IEBEINLHAIZON
T, ERAMICHEDELFEICNY MO LI12XoT,
HELT—IMWEONDL T ENHFINS.

FH PRI TIE, 1904FE RIS =K A & FOEED
RSN/ VI REELRH 25 (FEH, 2002), IT4F,
ZERTNTRIVRIED XY 7 1 % F (M. sibirica)
BEBMICEERL TV LOPHREIRTWS (FF
. 2015). S EIOBEEDNADI2S rRNAIZ X B A 73—
=514 7T, TIA AL NE4ER KEREEY)
HALEL00% TM. dtatsie L THREBERTWS. —7,
NGSOR U ) — R BM. sibiricad FZR STV 575,
T 54 A v N E214YIE T IER Y BUE AT97.20% & M.
itatsi & V) HARAETH - 72. DNALERECH] O FEBIEE |12 3
DL, FHFRIEBIEATRTANTEES =k 1 ¥
FHRERBLTWLEELER CTHL Z LHRB I NI
Lt FHATREBIC =R A 5 FHREREL TS H
£ HERRT B 720 OFETEN LI ND. OO
AFICOWTIE, SRIOBREDNAORHETT 74 7/~
NI HFRRIDPMBENS. TIA T E RS

CiFREOE= 5 ) 7B L TIREDNAD F- 208
BRTHAEI LR LTS, T2, TIA4 7<=k
A8 FOMIIE, HEIKATHET 2B S
NRTWIEERIBL TS, —7, FIFRIIBNT
X, #@ RN T A F U A (Vulpes vulpes), % X ¥
(Nyctereutes procyonoides), A T 3t 2 (Felis catus),
X—1tV7T (Myocastor coypus), 7 H A AR3 (Apodemus
speciosus), 71X A X3 (Micromys minutus), =&~
Y & X 3 (Crocidura dsinezumi), 3 7 N E 7 J
(Mogera wogura) & \o 122 MOHFLEPSER I N T
WBHA (BE, REER), ZhSOILENEEDNAIL
L2WELZERLZLIZ Lo THRIHENE R E ) H, &
% Z oMb A AR & fkfE L C v B CRRET S A filifiE
D&HHRETH 5.

MiFish-UB & O'MiMammal-U® 77 1 ¥ — i, % &
bEMBB LA Z SR E L TEHEF SN TV 5D,
SROPFAETIE, PEO) - FErsBHELBKB SN
7. ZOH L, UL RARBIIOWTIE, T NRN—A L
WEA Y5 7 A4 A (H. vulcanius) & LTSN (7
T A A RIS, HIEECYIFAMIEYT24%). A v ¥
TTAANE, AV RARYT, =7, 74U
HEET L2074 AOMMT, HERIZIZERBLZWETH
05, XA AR TS 74 ARt L7z b
D EHIWTT 20N RBEEZ bz, GenBanklI BT %
HADY 74 A (H. diphone) DDNAEHIDEFHIKIL =
BafL7zL s, I havy FYT7DNAKCI—FEN3
BT D9 H, cytochrome biEfnFIIEFINTWES
7%, 12S rRNAE R O EERHNI B R S TV,
L7zhoC, BUROBIEFT - X=ZATHADY 7' 4
A X WERT B 720 121%, cytochrome biEfn+ 12 X 54
MEATH)DLERH L., mAEFTJOB/BIZONTE, T—%
NR—=2Z L5 TIET7T Y (E. spodocephala), <
7 * Y (E. aureola), ¥~/ Y2 (E. rutila) O 3FE
WT T A A MERAIR1821EEE, REABHIFHBLEL00%D
FEY & LT &Nz, Zoa b, KINGEETRO 2
LUREOEBWEIZ T 4V LEZ 5NLH, FIHFHRT
EBNIREPBIETE 208 OIFERIFLEN5.

BEEDI2ZSIRNAX ¥ N—0—T 4 ¥ 7 D7D i%F
EN/eTF 4 ~—L LTl MiBird (Ushio et al, 2018)
PEESINTWD, SHILBHIZOWTOREZFHE L
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TWirdpo 2728, MiBirdiZ X B XA /)N—a—F 1 »
X FE R L & 2 o 7z, MiFish-U, MiMammal-U,
MiBird-UD 3"l 75 4 ~—EFizd@Tch by, 54
DT ITAY—BHN DR R DL, T, AVF 74X (H
vulcanius, 77 v ¥ a yFFNC _0531031) &7+
(E. spodocephala, T 7 X v ¥ 3 »FFNC_021445.1)
D5 PDOT T A~ —RINIFIES 2 HHOE I 11
EorThHL. G0, TTAREPAL T TAAEL
TMiFish-UT, 4+ Yyualm» 7 4+ v & L T
MiMammal-UTHH S L7255, A2 57 74 Z2DWn
TIlE, MiFishU®D 7 7 4 = — B H| & @ FH L E 2
MiMammal-U& OB 4 Bl D) (85.7% *f 82.6%),
7 4 VI 2w T, MiFish-U& o 6 B & 28
MiMammal-U & OFHBEZ T % (81.0% *t 87.0%) <
EDEH LT b b0 EEZ N7, BEOMITHIZE
P& Tw 2 WMiFish-UB £ O'MiMammal-UD 75 A
~—EH & DML, WINE0% K TH DA, 4
Bl L5 IZBEPEAI SN ELE121E, b kil
FEH D EWIZ L DMIFishTHRE S e 3 wWils
MiMammal THH S W s 5 2 E DRI S L7z,

&EE
FHARIERT 24, BRFEDNADI2S rRNA
A N—T—FT4 Y ZIZEORE L7z, FIHTmIcAR
THHEME, WHOWBICAERTAXF I TavEYD
fll, =R AFF, TIAT<, NIHAZXI L Vo7
WFLE T Sz, BRI, =R v A FFid, BEOM
HETHHFRMIKTOEEDPBE SN TV, ZoH
&, =K A FOEEDPBELMR SN Th L A4HE
TN TOEELRBRE TH L EARBEINL. —F, »
DTHERPHEINI AT Y 2OV TIE, MOEH
DT ITA =& AT Z A2, SRIOGH Tl
MHETEY, ZOEEIERENL. KPIcAERT LM
L, AEoKEErROL EETREIT 5 AL
WiZowTiE, Bl — FEOZLE?KE <, FdH
R LD R LA ZT) LEEIIR SN BREE
DNA®DI2S rRNA X ¥ )N— 3 —F 4 ¥ 7 % H\ 72 R fE
DIEWTE, BT B T7— & R— ARG T B 7280, Hils
DOEAROFEER, A BBV Wit aEEoM Iz
IR D 5. T E CER SN0 R BRI &

AR, MYEEARL &0 5 BST 5 Hi 72 2 DNAT
WMEBELCT— Y 2BNT2LENHL. —F, HE%
WeRBAS R EE 22 A fE %, EIRTEINIEDWTAZ Y —
ST TELLGELH L. R OLOEBFEITMZ
T, BREEDNAIZ X 2 AW 4 T3 % 38 A L 72 fik i
B —A 5V AH, MISOARERRED 0I5 RIE
CIEHEND Z EifE s 5.

i

AWPZEIE, AdET L RFLAELS v 7 — okt
=% — (VI FMiSeq) FHWTIThbih/. &
FHORINE, 20174EFE A 5 20204E B D5 MR K22 F
TR WSR2 B & UN20224F B O B HIE 7 RS- R e
Wi vz, AifseeFEm L7z 72, BIIDNREA
= = HWIREDNAOIIE X MG 512 dH
720, AR RS R B B R FR R e i A A
FEFIE L > & — 3 A7 LW E KU,
[F B e I I B2 7 BB W PR 3% & > & — e AT i e i 1M
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ZIE Lo & LR ERKRO BARZ KRR 2208
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