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Abstract

Partial nucleotide sequences for the mitochondrial cytochrome oxidase subunit I gene were
determined for 129 molluscan individuals representing 22 species, 18 genera and 11 families, which
were collected from 44 freshwater localities in Nagoya City, Japan. These nucleotide sequences and
accompanying data including shell images were deposited to the Barcode of Life Data Systems (BOLD)
database as a dataset named DNA Barcoding of Freshwater Molluscs in Nagoya (DS-DBFMN) .
Morphologically recognized species corresponded with molecularly specified clades for 13 gastropod
species and 3 bivalve species, indicating that most freshwater molluscs in Nagoya could be identified
for their species based on the DNA barcodes. However, the discrimination for Semisulcospira libertina
vs. Semisulcospira reiniana, Corbicula leana vs. Corbicula fluminea, and Radix sp. A vs. Radix sp. B
was not attained using the DNA barcode. Multiple lineages separated with large sequence distances

were recognized in 8 species: Sinotaia quadrata, Pomacea canaliculata, Austropeplea ollula, Radix sp. A,

Physella acuta, Gyraulus chinensis, Sinanodonta lauta, and Sphaerium japonicum.
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Fig. 1. Sampling localities for freshwater molluscs used for DNA barcoding. Thick lines denote ward
boundaries and thin ones show drainage systems in Nagoya City. Numbers for sampling localities

correspond to those in table 1.

PCRIZ, SpeedStar HS DNA polymerase (% 71 /54 %)
& PCR Thermal Cycler Dice (# 51 5 /854 ) % W,
0ul DS ERTITo 72, 75 I3 T H et 51
He[ 2 UBBALEL (7272 L—FB0H > T 5 O T
b= X EHGEES%IC D LD IZIMAT) T,
98T 5%, 55C 16#, 72T 20 oD% 1 7 v % 30 H4T -
7. ISP FYTDNAWRKI—FENAY N7 OlF
¥y —¥¥ 7=y v M (COD) #EzTO—E (¥
660 EEA) AWIEST 2 LoN—H LTI f < —L LT,
LCO1490 & HCO2198 (Folmer et al, 1994) = L 7-.
2L 5% DNA FUIR O MIE % 1% 7 7 1 — A 7 VB IKE
L o THERL L 72, ExoSAP-IT #3 (Affymetrix) 12 & -
THLIE L 72 PCRIUGEA VT, A4 7 V=7

YRR EAT o 72, 2O S IZ1E BigDye Terminator
v3.1 Cycle Sequencing Kit (Life Technologies) % F\»,
FUS W % 3500 Genetic Analyzer (Life Technologies)
WCRH LT, WA OMGZITo72. MM, bHA
72HR LR % Sequencher 4.8 (Gene Codes) %W T7
LT NT 5T LT, DNAN— I — RHEIEOIEILE S
TV EACREE L7z

GEt129M8k 0 At R ERK BEOEAR (£1) 12
DWW, DNA/N— I — NI OIEIERY 2 RhE L, 5
REREH - FREH R EOMNTIER, EAERD S
WO BRI &, AEEWILRE Y AT A HRE
FHFFERH B IE A (SDNCU) OREARZEGHK S, DNA
V= —=ThENLEDL s bR T 0SS

_4_



S BEHERKEEODNAN—I—F 1 V7

g5 122> (2019)

L
HE

A[@Anoadsar ‘njuopounuiS pue vjjasyJ ‘vajdadosisnyy jo 39ed Ul pasn A[[RUOISEIO0 3Ie njuopouy pue vscyd vqgivs) BIauax)
9[qe} ST} Ul PARIO SI s1oquinu NId [[e 10§ :JT0d, Uowwod ayJ, ,

1 81, Ul UMOUS 9S0Y) 0] PUOdSaIIOd SIaquINu AJ[eO07]
TP G R 2Ll DIND] DUOPOUT DINOD DS DIRJIO DYDY UL UL “H'EEQ G2k bk a e NV L LT XA RIS TR

T LMW OATOT Z @ NEWO-EHNIT ,

£ G RO HEHOTH
z Ll 616 769 (16LIBNAV " (2) LGOIV €7 WL 9 - SAALA wmomool wnomyds
zeLl VN VN 118100V ool mArHRE SAAYALATG ubon wonpisicy
0 187 €91 (£)L98G40V ‘() 96220VY g (€82 08T L EAkS SRAZLY G paununyf pnong0)
0 £0 a1 (1) 198540V 82 ()7 ¥ MEVIHZME S pupa) 3100

| | o (oseanay QU @K o s
G0 1652 L6S1 (£)$9EIXOV () S8L900V e e e ST AN yisx pino) puopouDILS

(2) 781900V *(9) 129900V
8071 LLO 1£0 (9)ZP99EV ¥ Zr6E 68 — VHEHELY powioddu xagpasv'y
9071 0 0 (8) LLLVXVY @I € Ek bobaytkona smppp smouapy
1021 081 PL0 (9)£L6VHOY @2 5 Bl krLALAG wopuws sunogdigy
L0721 260 750 (V) €LSSINAV WM v HI R *d xbuxarcn  opuavydsuudy sycdiioqd
6671 8Le BT ooy gy EE@@LITILST 8 WOWME  balixiaca stsuouts snnvito
er'1z 167 8T (9) LEOTZYY "EEVOTVY ORI L 9 WK bk ke oinow sy
g7 VN v/N ZL6ENAY S 1 WY AR OEIKLL g ds wipry
g7 Ly 997 (£)EL6ENAY " (V) TSLEHOY @ (eoe L BN VE-OMIKLLox v ds x1pry
€691 0 0 Q) PLBLHYY rOEEOLT S B VUL (T gL D)oo pousdonsopnas ]
€891 o7'e 17 (9)98EENAY " (1)2692A0V €79 T L1 ZI'L" @ET 6 — N YVVEST vt vadadosisny
0 ST61 T i Y @ e @00 8 — ETLUAA (£ DuDoL DadsOOSIUDS
0 LL6T pII RV (1) STy (€)%6°16°02°E 9 — f=Gt punagy padsoomsiuag
1012 0 0 (2) 089PINATY @0z 7 Wk CTOY Cx ompmasgm soprownpoy
8202 167 67 (@)SIHLAOV (8 HREVYY @6LSTLIOT 6 Bhkds VULA G oy vy povuwog
196 629 0 (2)995LADY (L) L9SEMVY L€ 98 SE 62 FE 029 T 6 — A=g Diaponb pivoUIS
196 410 10 (V) £0263V Y @OV'S2'9% ¥ IR A=k powodol pupnypdosundi
6751 870 810 OISISNAY (922 O3 @91'T 6 8 VI M A= A sisuaund uspnipdodundi)
OWHLE oWHLE owE  CEHWER) CROMPERD gy HEEOS g b
OVHHTW  ONE SLOME N et M

Jurpooaeq YN (J 93 J0J pasn BAOSeN Ul SOSN[[OW Ia)emUsal,] ‘T 9[e],

OB ENAH P E P LY VMR — 2= VNA T3



REEEITA (2019) AHEHERKEHBEODNAN—I—T 1 7

100 ADM5181
AARI203
100 AAWZE6T
100 Acv7566

100 100 AAA3B44
L— aceras

67 ADM4650
91| [ { Aomscar

99

|=no=y
AAy=

EXy=
RA72YyIHA

R/ANhI=F
NIZFIFIAYNT=F

ADMS5672 FUANI=F

ATZFIFIAIATI=F
hI7=%
FURAYAI=F

YhT¥HA
EXESFIHA
NTSTE/FPSH1
E/TIHARO—HEA
E/7HABO—HEB
ESVEIXVIVA
EFTFHAERF
IWLRESTF

EATFIXVIVA
h7AYSH1

XHA

100,—{AOF5ﬁ7 ROIIFIAIVIIS

| aaczz298 FAIVVIE
100/ ACOTB4T| VT IRAVIE

0.08

—
ACQS557 sty apm
100“:S|N-7?7 K7vy%

(2. DNA/ N— I — FHEBOEERS] 2 v TER L - 2 Bl gk HEOR IR, HEEE HMEEZE K LofEEo
HWEIZRHEOR T BWTRIR LAz, ¥ 27 VY OFERIEFE—OBIN (121 2820026 CORLA. BINF I,
SEEE O BOLD: Rtk 2 g L CrRd. 10000 T 5RKd 727 — b A b T v THEE (%) % BIN MO SRS,

Fig. 2. A maximum likelihood tree constructed using the DNA barcode sequences of freshwater molluscs in Nagoya City. This
tree is illustrated by placing a root on an arbitrary position on a branch connecting Gastropoda and Bivalvia. Each taxon
corresponds to BIN numbers shown without common BOLD: (see table 1). Numbers at nodes represent bootstrap
probabilities (%) from 1000 replications for relationships between BINs.
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Fig. 3. Phylogenetic relationships of haplotypes from individuals identified as Semisulcospira libertina or
Semisulcospira reiniana. This tree is a part of the tree shown in Fig. 2, and each label (e.g., srei2)
represents a species name and individual number for the species.
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Fig. 4. Phylogenetic relationships of haplotypes from individuals identified as Corbicula leana or Corbicula
fuminea. This tree is a part of the tree shown in Fig. 2, and each label (e.g, clea4) represents a species

name and individual number for the species.
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LETCHE—OEERY NTa ¥4 7) 2o Twiz.
BOLD:ACF5867 12 i%f%ﬁwﬁ%fhﬁofsow
INTT Y A TPFRD SN, F DD B2 XM |2
THAEIN TV (M4).
BEAEDODNAN— I — F2ME 5N 7220 12D
T, HNODNARYI EoMHE (Bl (2L, fRifk
e oMo () 270y b LAEREERSIOR
T. ZOMICBWT, Floomiil ) b TICH Y o
ERX > TWDELDIE, FlkoH T =T F1) X
CHTEZFRIRT VIS ZAT IOy MT
bbH. INLERWEAEE, &ToOMETREFEEND
ﬁ%uﬁmwﬁ%%iﬁot.ttL,%/77ﬁ4
BO—HMADOHEMNIZB 5 HEEORAM (477%) 1%,
WEBETHLE )T IHAIBO—HB & O M OBk
(480%) LD DOFPINENLDODIZEALEDS W
fExZRL 7.

—F, BRI =Y, AT I UTHA, CAEIT
TIHA, BRITIHAIBO—FA, Y HFHA, &
FGIXFXFIATANA, XXHA, FT7TI TV ID8FET
m,@W®?kE%ﬁ%%%LEofﬁb(%l [X5),
BOLD 7 — % N — A L CIZ NI E O BIN O FEH
RSNz (K1, K2). k.iLE)0>ﬁ§7f I, TEREMIZRREE
ENAHEOPIZ, BIEMICKE B2 EEDOBIN A
FIETHI LD, e L CamBHERKEED
DNA/N—a— K&, fi& BINTI : 1&ES9 % Match
o102z, 12O HE O BIN 1254 % Split
TS LAFAET 5 L V) RERME LN (M6).

=

RIFFECIE, BB HNICA RS 2K EEHO—FH
ERfTbN AR E LS 2, ZEBHEOPRKEED
DNAN—I— FF— ¥ R— 2ADWE YR, LTHE
TERKAE2TEDOHYE, AT =F, FI X AT =T,
YTV IAT TV IOATER L 18FHIZOWTIL,
TEREIZ He D W CHEF 72 & N7 B DS Solehss | ¢ B R hE
R LTz (K2). 72720, €/ 7374 )En—
MALE/)TIHAIBO—TEBOMTIE, FEHNDERD
Sk % BRI B0 A DNABCY EORRBEDSEIEZ: S g,
NS WfE % COLEmT-H O B ALFLHN 2 S TRk

_8_
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BZ%

35 N S 35 N
XIHA : AL,
30 | @ W 30 /’
5 | 25 v
® ‘. A
20T :® 20T : @
@ '/ ® .
15 S 15 ‘ 4
0eie e e
—ELFSHABDIHEA L ~EITIHARD A
10; | @
Y NI=F/FIVAVAT=F if hI=F/FIrAHhD=
0 ¢ L L 0 - L

-

15 20

\ 5 10
RUDR/BLTIVDR

25

—{(»
10 15 \2({ 25 30 35

\5
VDI RAIVIDR

30 35

5. TN OFERMIZB 1T 5 DNABS L oEEO R, EEEA2 S DNAN—I— RS L 7220128 \WC, ki
@ Kimura 2-parameter HiEEOFI4ME (A) F 7213w KME (B) 2M#lC, 22N ofhr 6 76 b i (nearest
neighbor) & Ofz/NHHEZ HEHNIZ 70 N L7z

Fig. 5. Intraspecific and interspecific sequence distances. For 20 species at which multiple individuals were sequenced,

intraspecific Kimura 2-parameter distances on average (A) or at maximum (B) are plotted on the horizontal
axis and interspecific nearest neighbor distances at minimum are plotted on the vertical axis.

37

B6. FREEHICHED < 228 & 0TI 20 < 37 BINOXTISER. Mo

Beplx, EBINTIL @ 1x06d 4 (Match @ HikE), 1 00fAH
BoOBINIZHIR T A (Split : HWiED ORL), 1 20OBINAHEHOE
WZHIE 3 % (Merge @ AWFFECIlER%M 7% L), Fl & BIN 258E 7 kit BE
B RT (Mixture : JEWED ORL) OFNFNOHN T I —I2DOW0W
T, M (WMH) &BIN% (WFH) ZRT.

Fig. 6. A pie diagram for the correspondence between 22 species and 37

BINs. White areas show the Match' between the species and BIN.
Thin-dotted areas show the ‘Split' in which a species corresponds
to multiple BINs. Thick-dotted areas show the ‘Mixture in which
species and BINs do not correspond simply. In the present study,
there is no case for the ‘Merge in which a BIN corresponds to
multiple species.

FTAHZ LA EEbN o7 JIE (2018) & )IH#
35 (2018) TiX, E/ 7 IHABO—FEB %k 1DE
REMARERICXVE ) 7TIHTABO—FA L XHI L7
M, BT IHABO—FEBOILEL FMHEL-E A,
RIS R EEP R O, ZRAEE CRRIOAA &
SR > I REMEARO SNz, 2F D) T IHA)E
O—FEBIXE /) T IHABO—FEADBRADHILTH 5
TREMED H A 720, MfEZ DNAN—I—T 14 72X 5
Tkl 3 5 LB HEE T3 L O BfECT R V. fEo
T, ULo6fz i L7z16HI2oWT, COLEET D

AN X o T ETERK HEOMF E 2 5512
12 %, EHZRDNAN=T— F7—F X— A D
TELHmTE 5.

B S N6HD Y b, W= FEFYA I T =
FIERMH L CENENERFEH LTS, mEx
DNAN—I—= FIZXoTXBITH I LIETE R0z,
H7 = FHOHE E L H O O AT — DO DEE L
Wl E &2 0, fEh AN 2RI T X T
ZFIRETE B 25, BREITE TR BN 2 R
BT LT = F LIRS v GEE, 1992). o %

_9_
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DTV AT ZF IS OBEE RS DT TR,
D%\ W E R b O F CTHHEIZ G788 — U HHF
T 5. BRETICHRRDER D ERIL, ZRORBAEL TE
HIHRIE 2T o 720%, Bll B 6 ofF EIZO
T, MEIZBIT2HMOHF KL HISEY, EETFD
MOERE LIS Lo/, IOV TIE, F1 A
YATZFORELERRIEIEE A ETRIEITH 5P,
Wil B HORRRRIZIE35 4 7 (RO THHEM % b
O [HEEL], &THHER [TRER], #thods b0
EPERDONRET S TREE]D £Trtdlys e
Vo RLE GEB, 1992) &b AT AR TH-72. F
MBS RTHERIL, pT=FeFU AT =F DI
BRI T LWL RIELCTB Y, AT =FLF
VAT =S ITHISERPE L, EEESEEN
BAREMED S 5 L) B - I (2004) o RLFEE & —
YD, IhbbhT=FeF AT =FIZELT
EAEICBWTEZRELDG D, ZOMREIT R o729
ZTCDNAN—I—T 4 Y T2 HEERTRITHL L
EZAH. BB, HEBHAOI T FEFURAY AT
T, —EEEECTETE TR Lz L S, BUEO L BE
i e D ICENBAEGESESL L2 O TlE et d
s &5 (JINE, 2018).

XYV IEIAT T IR ETENRENER
MBEEA AT, WEEZDNAN—TI— FIZL > TXY)
T5HZLIEREETH -2 FERoOZKL L), 2R
T O BT R R 2 EPOHRELv T VI LT A
72TV DWW T, DNAN— I — NiEOIE LAY
ORI 21T o 72, 2 OREF b AWFZe & [Fkk
Ty, mEOMEAKOEELES1E, BOLD:ACF5867 &
BOLD:AAC2296 ® 22 BIN (2 )7 & 3 % AW 78 0 1 5
BCH) &M TEA o 7z (- JIE, £BERT—5
JIE, 2016). fE->C, WAEIZR L CTHR)% DNA/N—
I—FERETEZVEWV ) FHRIZ, AHERTHHNOME
RIZR - 722 & Tld v, M7V — T D5 TN TH
FAg Yy YICHkETLI N RY T
DNANTT % A 7580 S, Wik % @ fze9 a5+
LDXHNEETH S L ORI HE SN T2 (ILHIZ
7>, 2010 ; Pigneur et al, 2014). TZ4abbH, ¥4I
VIR VT INENENMIT L DB NIIONTH
S R BT S E IR TH ), DNANWN— T —

FCHifE% XB4 52 &% BigE 2 BTl .

ST ETERKEE2MED 9 B8 TIX, 1 DDA
HEDOBINIZHIN S Split /8% — v &R L7z (46).
COFEROFIRE LTI, 1) ITNHOBWAKEEHIIBNT,
B AR OB R M FERE L D & K & % DNA RS E
DEBEIZ > TWh, 2) Thosofodiz, (FIFHIfE
EARBLTH LVIIERE CEIBMICHREZ - 728 E D4
Wb, D28 NHY )AL, v RAF = (Hirano et
al, 2015), eI <vF I XA <A (Il#EIZH, 2016),
X< 54 (Sano, et al, 2017) DFENIZB T, DNAH
BSOS S B E W LTI En T
Wa s, OB EBINOBRITFHEL (LA TY
v, LREOSHED ) b T, X~ H A OFENIZBITS
BIEWE AP EZ RN TEL o T A (F1, M
5, THIZBE LT, X<H A 2at—Ho  MEHET
monsb I hary R 7DNADOEA#HEE (Doubly
uniparental inheritance) (Zouros, 2013; Gusman et al,
2016) AEH SN D, HERLE MR & v ) SRS A &
CE2BIMay Y T7DNAY A THRPIZHAE L,
FNEDGEHE ORREE LT R o 72HEMATEET 5
726, AR LR A Y A I 0 7L CEB AT
FNEEBFELDWT 5% EOER 2 2 v iR
DI ATEXBLTCY =T Y AT HIEDNTER.
RIFFEClE, — B WAL A 5 DNA 4341 FH o4
YITNEGELTA, ZOFETIEmS A TOI hay
F1) 7 DNA Z B ICIX BT &3, fFe L CREAICH
D TEVIRIERLY O Z DB S WREED D 5.
HHVIE, TERBEEO XD RERL B FED
RIEIZBWT, I Mar K7 DNAKEIERY O 4 H
RFNETPMEE REELRDLZTHHLH) LD, 20
HEOERIZHLDND Ltz v,

—7, AHEFERFICHZWT A L, 227D F 5
WA BFEIZOWTDNAN=I—F 1 ¥ 7% Eliti L 725F
JEIBVTIE, HEANOFIEEREA 2% % Ll - 72D 13,
MEEAEZ 5 L2 14THO ) b1IEOARTH ), 2
NHDOIEO I ERED S N LRSS L
Twb (Layton et al, 2014). #/KBEHEIZOWTIX, Al
AREIARELSY XY ZTFEO 102 DT D DNA
IN—= =T 4 Y TPATbINT 505, FAOTIHEEIE
23% THh o 7z L HE I N TWw 5D (Kulsantiwong et al,
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2. BOLD 7 — ¥ N— A |2 BT BIN 2R3 2 k0 254
Table 2. Individuals currently affiliated in each BIN at the BOLD database

- " g ) — Z ] 7
BIN! KRB () HIET B A% i T PINERT BCREOEEEE
ADMB5I181  Cipangopaludina chinensis(9) A= 0 —
AAR9203  Cipangopaludina japonica(4) FEAy = 10 25‘;:25;5 ;lzggg f)]z Z‘Z (zislgca(ﬂ '
AAW2867 Sinotaia quadrata(7) Exy=y g34  Dellamya acruginosa(86). Bellamya

purificata(69), Sinotaia quadrata(19)
Bellamya aeruginosa(2), Bellamya

ACV7566 Sinotaia quadrata(2) Xy = 4 lapillorum (1). Bellamya quadrata(1)
AAA3844 Pomacea canaliculata(3) A7 I »yaAHA 65  Pomacea canaliculata(65)
ACE7418 Pomacea canaliculata(2) A7 I ryaiA 14 Pomacea canaliculata(14)
ADM4650 Melanoides tuberculata(2) X AHT=F Melanoides tuberculata(1)

ADK2249  Semisulcospira libertina / reiniana(3) 517 =F/F ) A HT=F

1

ADM4687 Semisulcospira libertina / reiniana(5) 517 =F/"F ) AT =F 0 —
3 Semisulcospira reiniana(3)
1

ADMG6867 Semisulcospira libertina(1) 77 =5 Semisulcospira reiniana(1)
Semisulcospira libertina(3),

AAH9819  Semisulcospira reiniana(4) FIVRXHT=F 7 gemz.sulcosp;ra remmiana 2),

emisulcospira multigranosa (1),

Semisulcospira nakasekoae (1)

ADMb5672  Semisulcospira reiniana(1) FURA T =F 0 —

ACD2692  Austropeplea ollula(4) CAESTIHA g Radw ;Eriizz Gy Sroreries ollula(2),

ADMS3385  Austropeplea ollula(5) LAESTIHA 0 —

AAHT7974  Pseudosuccinea columella(5) INTHITE)TTIHA 65  Pseudosuccinea columella(62)

ACHO751 Radix sp. A(4) )T I IBO—FEA 2 Radix sp.(2)

ADM3973 Radix sp. A(3) T T IHAEO—FEA 0 —

ADM3972 Radix sp. B(1) /T IHA4EO—HEDB 0 —

AAB6433 Physella acuta(1) HA~FHA 12 Physella acuta(12)

AAZ1627 Physella acuta(5) WA A A 123 Drsella acuta(94), Physella anatina(18).

ysella virgata(2)

ACO6724  Gyraulus chinensis(2) LI FIATA<A 0 —

ACO7407 Gyraulus chinensis(4) LIIFRIATATA 12 Gyraulus chinensis(5), Gyraulus sp.(7)

ADL0925  Gyraulus chinensis(2) LIIFIATALTA 0 —

ADMb5573  Polypylis hemisphaerula(4) LI F A ERNF 0 —

ACH4973  Hippeutis cantori(5) IV IvF 1 Hippeutis cantori(1)

AAXATIT Menetus dilatatus(3) ruovFIATA <A 6 Menetus dilatatus (6)

AAE6642 Laevapex nipponica(5) AT AT HA 15 Ferrissia fragilis(15)

ACO6671  Sinanodonta lauta(6) A=A 0 —

ACO6784  Sinanodonta lauta(2) X< hHA 0 —

ACO6785  Sinanodonta lauta(2) A HA 0 —

ACX1363  Sinanodonta lauta(3) X< HA 13 Sinanodonta woodiana(13)

ADM4528  Sinanodonta lauta(2) A=A 0 —

ACFS867  Corbicula leana / fluminea(7) wvvi/sAnyyvs e oo flmie ST, Comiculn leana(25)

AAC2296  Corbicula fluminea(4) PP 559  Corbicula f;;‘:;‘;l’;fjr%g) Corbicula leana (8)

ACO7847 Pisidium uejii(1) TITUNAYYR 0 —

ACQ5B557  Sphaerium japonicum (2) [ NZAZZN 4 Musculium kashmirensis(4)

ADNY479  Sphaerium japonicum (4) F7YUR 0 —

! BIN% 5 DJEHHIZ & 2 BOLD:ORE kI B IET 5

* BOLD7— % N— A ECH—OBINZ#B T 2 O MR (AT — 5 O HA)
! The common 'BOLD: for all BIN numbers is omitted in this table

? Number of other individuals sharing a BIN at the BOLD database
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2013). 7z72L, 4 OEZ@EHIZ AL & FEANOF
BEAS2% 2B 2 TV A D10 32T TH Y, RKK
HEIZB W TN OBR SRR L T» b
CEERRBT LT =5 LIILT LR TE v, Ih
LOEMERET S L, RWFFETSplit /3% — ¥ IR
L7284 h 2, MERAOHEMIIBNT2% % B2 5
TEAYE ENDHRME D B T & 2\ A%, JEREMIZIXEIT
R VRELEIE A SO D ToEi s s R L
bbb,

CDL) BRERERT L2012, KGR THMNT L 7o
DA IET % BINIZ, BOLD 77— % X— A L THion &
DL RGP BEHFIN T L 22T (£2), ¢
A & = 121 BOLD:AAW2867 & BOLD:ACV7566 @ 2
DOOBIN GG S N7z, 25 @O BIN X Bellamya
aeruginosa X° Bellamya purifyicata 72 & HE R IL X
LA T 55 = VEHOBEERS DL  BFINTY
7o. TORRIT, RTINS OKEEER L [H
—f (VY /=220) PHEVEWMD TEBFLETH L S
ERIRIZS LY, EEEITKEEHARLEOMTEADN
HolWREED D, EHIEAMET A EPLE
ThHhb, A7INVyIHNAETHEAPSEHE L TEA
ENTHFREEEZ 2 5N TV 5D, BOLD:AAA3S44 &
BOLD:ACE7418 ® BIN IZ 5l 1L 7z, W BIN 21X, H K,
HE, 7VEs T2 bRE S R OIEERY) 2
Pomacea canaliculata & L CEFHINTBY, BEA»H
i BIN O RAEAF R L L CRBAE N b 0 LHEE
b,

A FITAZHKR2LSIFL L2/ RIETH B &
EZEZHNTWw5BHA, KiF% TIiEBOLD:AAB6433 &
BOLD:AAZ1627 ® 22 D BIN 247241 72. BOLD 7 —
FR= 2BV, FiEOBINIIZEMN (F) v,
XTI NZT, 7T CR) RPHR (4T ) IET S
Physella acuta DGR DVEF SN, HEDOBINIZIE
TAYS (BTN TRT ) F) HED Physella
acuta, Physella anatina, Physella virgata D YEIEBCH|HS
BESN T (3K2). M BIN O/ E AR O HEL Y
DANCKRERTO VDL ENE, WEITHRI R S
2R THLUREEELEZ ONDL. R THT L2h
73T H AL AAEGG42 D H— D BIN IZ)RE L 7225,
COBINIZWEM (A 207, ¥y, TUNZT,

R=F U F) BB, 74 VEVHROA) r T
(Ferrissia fragilis) dIREL T\ (R2)., Zhizow
Tk, BEICHE SNENO T T A D% LD
SCERDS, HLRFED A ) v aW T Th LR R IR L
oS L H Y (OhARIRBREEE HAAREERR, 2017), 2o
BHIZOWTOEHDOFE L WSR-S, FERICHA
DIERELEZEZ HNTVWE FT7Y I LTEZLN
72BIN®—2 (BOLD:ACQ5557) (21X, H[EF~X» b
DN FES B Musculium kashmirensis S 4MHK)E L C
W7z (3R2). N7V P38 M kashmirensis DFELRIZD
WT LS ROTIES IS LS.

AWFZETIX, 2 EHED K HEDODNA/N— I —
TA YT EATV, FEHNRDNAN—I— F 57— X—
A%KEET L L L DI, AhEMERKBEOMES R
IZOWTEREZMR . LdiREOEY 2@t & L7z[H
FoOWEIE, HEICIRSTREE (axvFa vy
L) THIEFEHRE SN TS (Oba et al, 2015 H 1 -
BEEE, 2017). 20X BRHAALEL T, HfikdE
bOOMOENELLHMEPHOENITRY, ZORERE
TR E RSN L Z L 2o TW 5,

i TREM SR AEE T HES N AT R TEREER
e TREMEEY 5 —12id, RKEEROIEIZE
WCTE KBTI 2B ) E CHFLR L T 5. B4
(AT TR 72 G, $R48E L 7 HEEAR O 51 %
FEOIEEIHHII T S o 72EHEK, EFEFWK, I
FEARE GO & T LIRS L BTSRRI,
iR SRR ZE 8 B (M i kY SR [R5
OHEHEFHENo. 15) 12X 20 b &, AdET RS
FHHE Y v % —DDNA ¥ — 7 4 — (3500 Genetic
Analyzer) %MW TIT-7-.

5 B X ®
ERHEM AT — 5 7 v 7 BEre (). 2012 ZHIREO
BABHEY -7V —7—% 7 v 7 HnH2012. FH
ILBRBEHS E RS AR, 0. 225 pp.
Folmer, O., M. Black, W. Hoeh, R. Lutz, and R. Vrijenhoek.
1994. DNA primers for amplification of mitochondrial

cytochrome ¢ oxidase subunit I from diverse
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