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7Y (Ruditapes philippinarum) 1%, HATIEE<L
DOINFEIREOEEFE CTh-o7228, U442 O &
IS H D (FHEE, 20025 225, 2005 ;2) 1]
5, 2008) . 7T, EN Ty 7 VUi EOHAD )
W 7R REAR IR BAYECIX, 1977 FI1TK 6 1 5 The
o7 iR, 2000 FITITZED 1%ETHEDIAA
TV (B0 -, 2003). %72, AAMECIIAERK
DR T2F T, it H O EBIEL 5 ST
WD 5 (T ERIRE N DRLE) .
FH7eT VO D BRI, TIROEK,
RV T Tl (8115, 2008), ﬁﬂ*ﬁrfﬁiﬁm%h
HEREZZOENTWD (B A - A HF, 2003). Zivk
TOT Y VAREFFRA DR K, 7 VA B HLo JE e %
B E TR T DR 7T 7 kDT R 2 A (B
a5, 1988), iR e Eiehi 1 (H D, 1985) K&
OGN - B0 - 25 Bk OB fEdE (s, 1989;
INHLE, 1992) 72 E S HRAE STV S, 7D I ]

HNDKEFI10mETO R EETRIRICAE BT D8N
PED “HE T, IKIRE _ EOHEKERA, HEL, &
B2 AR LT DR B CTh D (e, 2004) .
ZD1=8, THVD A& BN TR 220 A W% 7)
(& T HIEDOTEDLIRIE WO HE - W FAE T D0
EIME, EREHRBEOMIEIC REEE T HILITh
.

FBRC, FEARREL RS OA B ClIfn R
[ D 75 BEIE AT B AW S O AW RS T U O
BAFIREEEHI 2D 2 b B THER D, A5RIC
TETHEEZLN, WERIZLLTE A~V D
Jz RMTON. ZORER, THIOAERBOHM

—EDREENRD BN TND (HTTifh 2EBRE D
%@ﬁm) ARRFZE TIETIB~OfA BRI L D8]
BIRBESCE R AMGET 2720, 7Y VA RO K
B Bk, KE QAW & OT FUTELE NEY
FLRRDOARE 2 A N —a—F ¢ T IETHEE LT



BEREE
L] -BREEE

-1
EAREATHENTEMERVARRME
AT INAA TR LT A X E A X
Hi¥ 7 —4% : Google, DigitalGlobe

2. MERUFHE
2-1. SRRt RO R

A FRITREASR B4 i S e oA VT C
FEhE L 7= (32°50'33.7"N, 130°33'19.9"E) (XI-1). #
% R LT X (A A X)) S 2 R L Cu7s
VX (B X)) 1, 7V oEIEE HEL
ToKPEITIC L5 BR X (2016 47 A 5, 6 BT
E) L. ZNENOXEIL 3mX3m RET
HY, B 5~ 13 mOW A A 5~10em JE L7205 5D
IZHSNTWA. HEEHOBARIZSh TELT, B
WA D LIEAE AL TEIb DO E T R E LT,
2016 429 A 20, 21 H & TrR2017 47 A 24 H O
RRICERE E K, HEXEOERE RO a7
Uo7 Ut (F-1) . ZhboitkEHT 4 DNA fhiHET
WHART (220°C) L=,
2-2. XAN—a—F 19k

2016 ARIIMEERRALELL, KHE LK, KE
FOT7 UL E NE DI L, HEREY T oM
B, B4, BEEEH S DNA 22 RN T& 5
Nucleospin Soil (Macherey-Nagel) Z IV 7=, 2017 4F
(22T, 45 DNA filiHHBUBHTRHE L 72 DNA filiH

AR N—a—F ¢ IR L DT YU EEEHIEE — 95

x=-1
A X e X
P T NARIRA EREE K ~ . . "
" B 7Y WL SE 7Y L
2016429 42021 H 1.21L 524mg 3 (4 665mg RIEES
201747 424 H 1.0L 10.0g ELES 10.0g 6fE A

FyheL T, JEEE E/KIX DNeasy PowerWater
Sterivex Kit (QIAGEN), J&'E X PowerMax Soil
DNA Isolation Kit(MObio), 7 HUiE{LE NEWIX
DNeasy Blood and Tissue Kit (QIAGEN) z fV 7z,

% DNA filitHEEHZ W CIE, 7Y UMILE NE
YMDH AT EITNEETH 727280, 5 XL
D 3~6 {5y (F-1D OELEZRHL, o rel
7zbd%Z4 DNA fliHECEE L7z, &7z, IEIE BK
VA0 (7 4V 4 —:0.45 pm Sterivex filter, Millipore)
LTcth, 7405 — BITFE -T2 F% %4 DNA fli A
At LT, JEEREHIMN WL SO T b D%
4= DNA fiiH AEBRE L7, filHH L7 4 DNA %8571
(Z 18Sr RNA @ V9 FEIREIET 57 74~ —
(Amaral-Zettler et al., 2009) Z{# AL, B4 2
fiz> DNA ZHfE L7, R — o =12 Lo
HriZi MiSeq (illumina) ™ MiSeq Reagent Kit v3 %
FHVNT, PCR PEW) D575 300bp 72 D Hg FEL 4]
ZIRTELT.

2-3. HHFIRTR

HONTIEIEEST — 2% Claident 7' 127 2
(Tanabe and Toju, 2013) & FHVNCTHEMTL, fEH L7-=
~ R R OA T Tar OFNEER-2 IRR L. BR
72 FINEEL T, clsplitseq 2 VT HEILAL S LD~
JHEHNE XL, cleconcatpair T7 4T —R{H]&Y/N—
AU DY FEBLH 2 FE A LT, vsearch TR E ALY
DERZE, clcleanseqv T/ AR <X ARSI DR EAAT
7. FDI%, clelassseqv 4 VT OTU (Operational
Taxonomic Unit) ZHEELL7-. #EZES72 OTU O
FHBLHIE clidentseq % AV T Qcauto 7/LFYR L
(Tanabe and Toju, 2013) (ZLDFH R R AT 72,
228, WHEEMIT DNA 7 —F =R THL~ LT
BIKSNTODO DD R oT. T DT, AWHIE
TIEML L THEEL, IEEE FAKK EE DA
YR, 7 UIE b N R A A Hef LT



96— R — MER ATEE HPEHT

®-2 EEELKRVEEOEYE, 7H ) HLENTYOHEEICERALIOTURRUA T av—&

Unix 22K fiRHTNE Option
clsplitseq 7 EINZ K B Yo AT —runnam e= ##

—index1file= ##.txt
—index2file= ##.txt
—prim erfile= ##.txt
—reverseprim erfile= ##.txt
—minqualtag= 30
—num threads= ##
AT 7 Al
A7 7 A2
A7 7 A3
ANT7 7 A4
output

clconcatpair 74U —K LU XR—=2lOFEE —mode=OVL
—m axnm ism atch= 20
—m inovllen=20
—compress= GZIP
—num threads= ##
output.forward.fastq
output.reverse.fastq

dem ultiplex.fastq

vsearch IRARE RS D B2 —fastq_filter ##
—fastq_maxee 0.1

—fastqout ##

clcleanseqv AR FATEINORRE —derepm ode= PREFIX
—prim arym axnm ism atch= 0
—secondarym axnm ismatch=1
—pnoisycluster= 0.5
—num threads= ##
dem ultiplex.fastq

cleand_ demultiplex.fastq

clclassseqv iAo 7 A2 ) 72k A OTUMER —minident=0.97
( EHREFNOFLIEITS VL EDORESE —num threads= ##
OTUL L TEEDD) primarycluster.cleaned.fasta.gz
OTU_output
clidentseq KB R MR 57 —blastdb= overall_ genus
( Claident®Qcauto7 /b2Y X A (Tanabe —numthreads= ##
and Toju, 2013) % {# F) OTURFERAH fasta

BLAST Result— output
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2016 47, 2017 A A HE X | e N AT X D
X E LY TV 7 U R E K, EE RO
FUHLENBY DAZN—a—F 1 T OFER, 18
FOBERAEMPRBESTZ (F-3) . KRB _EK, K
B OT - UIERE N LR ST iR Eh )
FIE, IZEAERTHIHREE X HILD A H MO
DNA Thoic. 207, RUFFETIEAREHLDER
KEMZ BRI 17 Pt RE LTz, Fie,
BBt OV — R BN 5 FAD A -2 IR L.

JEEE _EAROAEWIIL, 2016422017 DR T
B IC 725 T2 (F2-3) . 2016 FTRb 2 <fHith
SNT=DOPEFEREYIT, IRWWTFIEREPI L7,
LaaL, 2017 ARITEESEREM, RIZEMP DNEE 72
ST (X-2) . MO EEE LK P OAY A
BpD01E, KRN RRLZ200—RTHHESE
ZHND. ARFFETITAE 1 B0V TV T Thotz
728, MAEDEEE _FAKOAMFENKREL B o7z
BRI DWNTEIB LN TEXRNVDOT, S % OMGHR
BEL T T

JEBZ DN TR AR 3 e B I B AR 7R < BE
BRI 3 e b i S, RO CERIE BN P 23
HENIz (72721, 2016 -t A KL E th ) .
2016 FIIHAHERIZ LD EM M OFERLAIZ KT L T
ITREDZRD LT, BRICEMWFY, Hid B
W, WE ROV —RFEIIA L. —TJ7, 2017 4
ZOWTIEA R IC L > CERIBEM M, REEW
IOV —R AT 7=DIZxF LT, iHE =R e i P,
EEREREAMY, S BPIOY — R I3 L.

7 HUHEALE NEICOWNTIE, 2016 4FIEHE X
IR HEE DY, REEA Y, B P 23 1
B Ehe. —J5, 2017 AL X ILITNED O KR
PIIREBYMMTEDLN TV, ZRETOHRE
(XD ET PV DEERHINEY) 7 Z 7 b RO TR
HZA(BAD, 1988), M takaE ek (FH A,
1985) Je OV Jett: - 5 Wb « 25 a1 O BEESE (/N D,
1989; /LD, 1992) XN TWD. THUIFA BHIT
HLIEEE EOWKERA, AL, BEY & AR

AR N—a—F ¢ IRIZ L DT YU EEEHEE — 97

ETDIREY BE ThHD (KRR, 2004) . LAL, AHF
FRERTIETHIHEENBEYDIZLEA L IXIRE |
KOAEMRTHDLNL TN 2L D, JKEE Lo
WK IS EE T OAEMMRA T VAR L CEE
THHIENREESNIZ. L, WA R
ZBAR72, BN DIZ R BEOEER Y P 5 i H &
DS, THIUERE NEMDOITD TR S
NI Thore.

T UIHALE NE W) O A WA R O FH E T A
Bk J0b TV T OFRIED DR E G
LCWekBzonic. 2, ZhETHEIN-ZL
DIRWELEHEARR O AW FED L~V THEE S, 55
\ZRIZEI 3T U OEPE 72> TND 2 L2 )8
THOMCTEZ. HEROTAMBEEIZ T, Bk
DAL Z AU WA FE RO EFE R HERE S AL T
BY, HIEOSIILT WEME OREE IR LR S
7o T AEEMEN D, DNA & WD Z LT,
(B3 e T, ARSI 22 CIIfERB TR W/
MR IZOWTHRR M CE DA REMED VRIS L.

4. SHEORE

AW THNZAZ NS —a—F 7B, 7Y
ERMOEEE EAKLVEEDOAEME, 79 UE
LENEHO LT (FIL V) ZHEET D720 D
B TETHDHIEMALNIC -T2, Atk ek
ETHOBMEBRBROM R LT 2L T, 2R
ERRFECEDLEB R LNz, L)L, AF/N—a—TF ¢
YETRENDY) — R EUT MR R 2R 572
¥ (Saitoh et al., 2016), U—REUZIFE EMEITRO.
ZDI=, FEW T 77 b RO EPEHZOW T,
ryun” Vi, 7xAEFEEGEA, 1985) 728 D
TAE RSO 7T VN Tkt G e LT- BB PCR & A
DETELBLOUKRERDD. £, gHEIET T
R & D BERMEAfENT T 57-0121%, 7HVDORES
(FEIRD, 1992) 2 E DAEFRIELZFREL, AL HD
BRI ENEY EOBBRIEIC O W THIA
TLHMEDNDD. o, KFZETII T ~ToH 7
JZBWTT Y kE b D IR E YT 53 %<
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S, BT HUEILE DIRBEE CTh o7, Z DZEND, 51%IXT7THVHE KD DNA ZHEESE 7

F&-3 18Sr RNA D V9 S LY ESNEEE LKRVEEDEYE, 7HHILERNETYDOEEYED)—FH

DOIGHE 20164F 20164  20164F OITHE 20174 20174 20174F
20164 WA AAX 20174F W X A X
! o P X fra A X o P X fef A X
JEEE K T e 7YY 7YY EREE K - . 7YY THY
L s
HFEM 4133 244 130 30 1 3 2 0 0 0
TraryFry s ZfH 0 104 60 96 56 8 4 3 0 0
R 0 2571 2318 178 3 168 1414 384 0 2
7 v kg 0 97 51 0 5 90 46 10 5 10
7V 7 EERE 2078 16 0 0 14 2 0 0 0
BRI EMWM 0 4068 954 94 4353 5344 0 0
EEREAEA Y 0 12961 12752 108 51 34157 12274 6479 38 74
FFEEM 6154 651 383 59 28 8 9 6 1 0
H R B Y 0 76 0 0 0 5 0 15 0 0
Ak L7 i 2942 11 76 9 0 1 1 0 1 1
FREMWM 9142 174 128 5 1 0 1 0 0 0
i B 0 2177 1848 4 0 1593 3590 1765 13 26
Skl 0 62 0 0 0 0 625 840 0 0
B 0 1466 905 23 7 281 495 123 0 1
B 0 30 78 10 1 20066 1557 3793 19572 13167
L/euN LI 67229 24450 26762 122439 109224 1870 11894 66524 66637 85094
iR Ry 0 0 0 0 0 17 3 0 0 0
Tk B 0 3774 3215 146 92 451 420 114 1 4
FHL ~)LCHEE R Af 0 1564 1271 100 35 2063 2697 1177 12 30
100%
H W . o
80%
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60%
50%
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20164 20164 20164 20164F 20164 20174 20174 20174 20174 20174
EEE LK fealEX feaAX eailEX e A EEE LK BeREX BeaAX AR e A
JEE JEE 7Y EE T Y e JEE B 7Y WHRET V) EE
m EEAEY M n RIEEPY BRIZEM
m R Y m i 2 B RN
m EEE FHF- B mAh L7 P
mr Y 7R A m SRE R Y
TEar Ty 7 AR Z 7 v g mFEEM

X-2 18Sr RNAD VO fEI LY ESN-EEE LKRVEEDEYHE, 7H)HILERNBEYDOEMIEERK L E
Fo-3 TSI COBEREI OV =R FAr 5 OB RT. 72720, IAEIPNIEEAENTHUHREE 2 S5 K E
@ DNA ThH-o7=7=0K-2 TIEERILT-.



W DT ay X 7T T4~ —% - PCR HEIE
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CINTH ST, U VAR L R
MEFHEEBIT, MOWHIZIB W TH IEE D4R
W7 FUDEEEL L 725 TNDD ), RKIFFED LR
TEENPA D E72TH L E NE L2 > TODDHNTD
WTHIERZEHEL TS ERDHS.
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Summary

Metabarcoding-based assessment of Japanese littleneck clam
(Ruditapes philippinarum) food resources: the effects of crushed
stones laying on biota of habitats and the composition of
gastrointestinal tract contents

Taichi Fuijii”, Motoyasu Minami", Tomoyasu Sirako?, Makiko Tanaka?

1) Graduate school of Bioscience and Biotechnology, Chubu University

2) IDEA Consultants, Inc.

The effects of crushed stones laying in habitats of Japanese littleneck clam (Ruditapes philippinarum) on
biota of habitats and the composition of gastrointestinal tract contents were evaluated using metabarcoding
methods in 2016 and 2017. The biota composition in the upper water of habitats was remarkably different in
both years; the phylum Chordata and the phylum Bacillariophyta were mostly detected in 2016 and 2017,
respectively. In both years, the phylum Bacillariophyta were most frequently detected from bottom sediment
regardless of the crushed stones laying, but only a few were detected from the gastrointestinal tract contents. In
2016, the phylum Dinoflagellata was dominant in gastrointestinal tract contents at the habitats without crushed
stones laying, but the phylum Chlorophyta in those contents with crushed stones laying. In 2017, most of the
gastrointestinal tract contents were the phylum Platyhelminthes regardless of the crushed stones laying. In both
years, most contents of the gastrointestinal tract were originated from the biota of the bottom sediment. The
diet of the clam could be estimated at the phylum level, and the phylum Platyhelminthes were detected as food
resources of the clam for the first time in our study. Consequently, the differences in the composition of the
gastrointestinal tract contents of the clam were influenced by differences in sampling time rather than the
crushed stones laying.

Keywords: Japanese littleneck clam (Ruditapes philippinarum), Next generation sequencer, food resources,

metabarcoding




