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BREE DNA T K B 1|4 My REAE o i 22 ] A MEAR AT
WAL KRFZRFPE TR ARS8 ONE #i1
WAL KRR TP T e R =5 AM B, &m #0, ARE /@5
1. IXU®IZ LBV THD. HIKET 5 &, Folmer & 03B L7123

DNA fH#iz HW il &R, KB T 28 L
HARERE=FV 7L L THEBEED TS, FRZAE
Wy % BRI 2 MR D 22 W BREE DNA™D ~O#IFFIT
i <, AEKIZ3 W Tid Biomonitoring 2.0 2, 5 — 1 v /82
FBUVTIZWFD Y D22 0NIRBRICIR Y Anvbivk 5 &
LTWa. BRIZEBWTHEIS T, ff24E1 A
Wi, EEaZ@E B HEET 52 AR5 VI N T
PR % DNA &S H OB N Em S 9. MER
B DNA IZOWTIE, WFERCR - AN L < EMS T
BY, TORBEROEINDRDO LTS . )7,
JEABMIZE L TEREDNAM S 7= 54 EHRIC OV TO
HIFRONTWD . #R, LFLo X 9 REE DNA O
FEREIZIBWT, AEHA~OMANREF STV,
AT ZEDORY T, 203 EE LT, ReE0
BUSICB W THEMENEWZ &, MORESERE (FIcH
) BARKENZEBBEZLND. LonL, KEEHY
OEHRE LB A S ICERTE D00, /7R
SYHRIE DT 122 < OF§iE & B EIER AN LB Tdo -
Tz JEABMOZRMETREAROEIE L LT, SHIT
BEERL R ORFZE MM 2RI, BREAICH+ 5 4Rt
HEDIRENRS = EZMDDOIZHHATHD 9. D7
FrEDTEICE BT 57200 Tldie <, HESERZEET
LFEEL LTREDNADBFIHTCEL EEZ 265, B
FOBEREY, KFFIL, BREEDNA A X N—a—F 4
> 7w T, A EREE O REZE ] Ry D fi B 2
ATz
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2.1 REDNA OREL A X N—a—F 4 7
EIRRA BJIAKRO b d e FRICALE T 5 6 Himic

BT 2016 45 And 12 AlZod, $EA 1 [0

YTV T E{To 7. BREE DNA 04T IS4 A

OWEF A T FKE A Z 1L EAK L, EBREICTRIIE

i (AH: GF/F (Whatman), fL#% 0.7 um, E£% 45 mm)

2> KU 7 DNA @ COl i (658bp) ==/ 3—H L7
T A4 ~—%MH\, MiSeq3.0 (Illumina) (Z X ¥ KA F
Zfise LTz, E 72 LU T OfEHTIZIE Forward {8 D seks
DHZEER Uiz, BRI 97%LL EO—FJE 2 FF>
56, FE—ORMAKEFFD L 7 UTEAIE LB
HNL (Operational Taxonomic Unit, OTU) & L TCTE L ®
72. 4% OTU O e 41 & A ALS1 & L, BLAST (NCBI)
\Z X DA RIEEIT > 7. BLAST OfER, FHrK
ARMSHE (WFmvyH, WVSTH, NS TH,

—H, hoAH, aUvF2UH, BALVH, ~Eh
AH)IZEL, 73O NCBlL 7 —# ~— 2 LIRS &
85%LL LD —ERZRTHOEMRY L.

2.2 ISR HKAER BBHEORE

B DNA OV > 7 ) > 7 L[EFEC, 22 KT — ME&
P——F v b (HA 250 pm) ZHAWTHEEMIZT I
AT OKAERBZRE L (BERFE0.18m?), £ D
T100% =% /— ) ZE ALTHEE L. KERBOEH
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Sorensen fEEIZ L W FHE L7=(3 1).

2548 (1)

Sa+Sp

Sa: BEEE A CHBR L 72 FEE

Sorensen index =

Z1To7c. UKD DNA fili, A2 == =74 77 Sp: #ESE B ICHIL L -FE %K
ATTVFEE NAFA T H=T 427 ATHNEDL DD Sap: R A B X OB (3l U CHEEL L 72l %K
F—U—F BEEDNA, KAERSBBLE, EWE, E&PCR, AN N—a—F 47
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HI AL H2230TUs, =27 F 2T H 1520TUs, WU 5
7 H 900TUs, k>R H 500TUs, ~t k7R E 70TUs
Tholz. AWBEEOEWITKIE S M L (BR5E DNA;
R?>=0.81, p=0.001, £fHiiE;R>=0.58, p=0.013), I 5T
BREE DNA IC X VGO N-REET TN T2

(R?=0.51,p=0.046) = & 2348 L 7=. AKIRILZHI) 70 &
WV, TN I TIIEESWVIREZ R LIZZ &6, RE
DNA [ ZHEE ORI R X ORI &V 25 & 5
AIREMEZ R L7=. BREE DNA [ZEBRE TSR 5T oME

(et - Je, Eil, fR77) O & 0 e B g S LB T
b 50N, BREE DNA % W T BEEEMAT IIKAER BRIz W
THLAERATHD Z ENRENT.

BEEE AMFRIE, B EEABIA (16H02363, JRET;
17102158, WHELH) OB EZ =T CHEEINZ. 22
RS HE AR,

BE IR
1) @EERE, L, EAISC, BEHw & RFEET.

(@)

10

H2_Nov
N1_Nov

H1_Nov N3_Nov

EENOV

NMDS2
00

TN

-05
|

water temperature

10

T T T T T
-1.5 -1.0 -05 0.0 05

NMDS1

NMDS2

BRI DNA 5347 O FIEBR S O BUR ~ KR O 8 F 61 %
HIC LT~ BARARRESEHE
2) Baird, D. J. & Hajibabaei, M. Biomonitoring 2.0: a new

66, 583-599 (2016).

paradigm in ecosystem assessment made possible by next-
generation DNA sequencing. Mol. Ecol. 21, 2039-2044 (2012).

3) Leese, F. et al. Why We Need Sustainable Networks Bridging
Countries, Disciplines, Cultures and Generations for Aquatic
Biomonitoring 2.0: A Perspective Derived From the DNAqua-
Net COST Action. in Advances in Ecological Research vol. 58
63-99 (2018).

4y EHLA5mAE. (2020 45 1 A 24 HHER) .
http://www.nilim.go.jp/lab/fbg/ksnkankyo/kankyoDNA_200110.pdf.

5) Hering, D. et al. Implementation options for DNA-based
identification into ecological status assessment under the
European Water Framework Directive. Water Res. 138, 192-205
(2018).

6) Bush, A. et al. Studying Ecosystems With DNA Metabarcoding:
Lessons From Biomonitoring of Aquatic Macroinvertebrates.
Front. Ecol. Evol. 7, (2019).

7y WHELT, AREEE, KEEM & AR A ¥ —=2
—7 4 7 LER PCR BRI KAR BEREL DNA &L
KAERBBAFREOMGE. EAFRHmILEG RE) 75,
III_281-I11_288 (2019).

8) Black, M., Hoeh, W., Lutz, R. & Vrijenhoek, R. DNA primers for
amplification of mitochondrial cytochrome ¢ oxidase subunit [

from diverse metazoan invertebrates. 6 (1994).

(b)

H1_Jul

02

7 N3_Jul
o5 H3_Nov

u
=4 Nov

0.0

_lature N"_NOV

N

Hz_du " EO N2_Nov

02

H3_Jul

04

-08
!

-0.4 02 0.0 02 04 06 08

NMDS1

B1®mERTL () REDNANOEONTHEL b) BEECIVEONT-HEDOBR.
JRHE) b e e RS (H1, H2, H3) BLO%EJILE - i« Tiidis (N1, N2, N3) © 7 AL 11 A2V TORT.
FEIRRDHEITR LA TRL (TA A, 11 A ; KR, RERTONT MVE SITHEIR R ERE O RN RT



