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2016 £5 A 13 BH%{f 2016 % 6 A 8 HZ1E

EE 20154 7 ANH 12 IZoNT ¢, FEE - WIHEZOFKIBIZ B W TSN - B =47 32
fEfRDIN=RY T DNA OELHIZFENT LT, AR N Tl 7e et 2000 4 LARE IS AR G dk
W72 Te. AT LT BRI B B - WIRJED IR A OB RO o aFf D, ﬁiﬂjféji T“<%LE2PL
HBIRFIIE R 7V VO RRBE IR LT, O X570 BB RS & R DB X 38 - W JE I
BONIRND T, EOHEEN NLHRLO TR L, Hap2 & Hap3 255, Hapl ARy Y IRYS <
HHNIRNIS 7R, - N ED KR IZRF A C, 72k o7 a s A TR KA D4 K Ik
LN FLIZb DO THAS.

[ZL®HIZ

TR AZRINAE DR AL o TS T ASEBR LT AR REE 1T, R ETe o TSN A S BEBR
RENZTORADT DL, [EET L2497 IR TLETNIE, EOIH7R R AT EDIZAH0. DAET
X, KBS KRAY) ThDHA AV F /NA Micropterus salmoides 13/INR DKL\ HHICIE
I EE RIFL TS (1 2004, BKEEIZDY 2004, BEARIFA 2009) . A7 F S AIHSRA )
GEFR) ITH & ORFESNRAEMITHRE SV TLCK, BERROx R L7 (i 2006). LAL, Wolc
B U T A DK DS, A A7 F S ADERBRIZ O NEE L7l oWV, EEBICB Ty rEL
A7 (I FEE 2009) ZFRE, HARTIRZEASWEDR 20,

FER-WNBTIEA AT RAOREIZLY, 2O TEELIE=4FT Acheilognathus typus

tIHARE /MUT AT T323-8686 1HAKE /LT A RET 1-1-1
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2000 AEFTITHEIR L 7L A DT (EHGIE> 2001). 2000 4ELLATTHE, 1999 4F 11 A 27 H D
ERFER - WBICB T DRZOFETHD GE 2009). ZD% 2004 FLVINARAZ—X 708
DOERBRIEEN A BRIES AL, A7 T SAOBFIZIDEIL T e aABH R S OEEE EIE 328
LBALAS (EHIED 2013). LL EHIZED (2013) DA DR T, =4 L 10FLL EICH
Tz TN TIE KBRS e Z &i3 e o7, —05, FFEIR - WO CIE, A7)
SAFENER S UIEIED 2007, FEARITD 2009, BEA 2013), AKREREL T LIZDIT T
Xehotz. £z, REZ BRI, HAKIEO 1 So=nitic, RO KIS ARES KRS ESL T
W5 (S 2013).

201547 A 31 B 1 fE{KZ LYz, 12 A 10 HETIZAF 32 RO =233 NK i3

[k BIIEY D0, KO [0S BohvoT-. 22Tk, £DO3IharRU7 DNA OEfs17Y
(NTaZA7) AL, BEMR (Saitoh et al. 2016) LLLEEL, FDH KIZHOWTEET 5.

REAE

AW THW-E=#F132 20154 7 A 31 H2H 11 A 20 B2 T, FrEA-NRICRES-
ANRUETERE 4 SR TSz o 21 AR, S - NHEOREKIED)IIT 2015 4 12 J 1 HICER
L2 1R, BLOZEDOEKIRD)I LK R THEAEOHHH (Y091) T 20154 12 H 1 Hvb 12 A
10 BT TERMLE 10 IR THD. L O —H2UIRL, =% ) — LV HIZRFELZL 00D,
QuickGene DNA Tissue kit & QuickGene-810 (774 ™Y) % H\ T DNA ZfiiL7=. PCR ¥ AL~
ho—tro N2 ED, =22 mIhar R 7 DNA 24 KRS (AB239602) (Saitoh et al. 2006)
D 15640-16142 & H OHIATHH Y+ 250 %, BEH (Saitoh et al. 2016) LbigiL7=. PCR IZHIW
7IA~—1% L4 ko L16019 (GCTACCAAAGCCAGAATTCTAA) (Saitoh et al 2004) & H-#4 |
@ CrpH301D (GTTWARGTCCCTGATTCTATCAT) (Saitoh et al. 2016) TH5. ZNHDTTA~

—12&Y, tRNA(Pro)i {5 DB 16 i ELE, FREIFEIRAT Y0, &7 505 M A IESS. PCR
BOSEIE 12.5 pl C, S 7= DNA % 1 4L, ANTP 227 A (Eifid) 2 0.96 4L (4 2.5 nmol), 10
x ExTaq /Xy 7 7% 1.2 uL, ExTaq(Ei#5i&) % 0.06 L (0.3 U), 7IA4~—%% 1 uL(5 pmol) & 7*,
iK% 7.28 uL NZ7=HDOTHS. PCR Jiﬁ; 3% vF %7 PCR T (Don et al. 1991), 94°C3 %>[#]

OEMEODL, 94°C30 #, 59°C (A7 NT 2 1CT 2K FEE2) 30 7, 72°C2 OV A7 % T
[A], KT 94°C30 7, 55°C (—E) 30 #, 72°C2 3DV A7 V% 28 ML, FefkiZ 72°CT 5 47 fH
MESELLDTHD. PCREUSEM DL —/4r 3 723 PCR S ERIL 7 T4~ —% W, BigDye
terminator v.3.1 %> ABI3730 s —/ 24— (ABI, Foster City CA, USA) |2k T —4%457-.
A CTHASL 72 DNA %110 DDBJ/GenBank = h—|% LC158077-LC158108 T 5.

HBREIUVER

SHTLIZ B =472 32 fE{EDDIE 2 FEONTnZAA TP ST, BE (Saitoh et al.

50



2016) L35, 24 Hap2 & Hap3 LAl —Th-o7= (£ 1). FEBE-WEEDICITBRF ST 8
T A BN SN TS, TDHIHHH#IO, #91, #125, #127, H004, FBLUKKEDOEDIZHOWTIE
b= RUT DNA O T ad A7 A #5 LT- (Saitoh et al. 2016). Zib 6 FEFTOIENNT, 2012
R NHIELZ2 M (YOS T) IZIB W TATED A BAVHIAL, EHIZIREDT2D, YO57 MdHDIREITHIDOIRE
H X LD TTE7 U #88) ITEH A it Sz, Zih 2 T OMOHHIRIE, 2015 A 1 EEH
PRSI E 10 R BRES IO EiRICZH 5.

PR - N JRD O A B HOH HH#I0, #91, #125, #127, Y057, #88 @ 6 EATIXH I -NE D
HEKIBICH D, £z, #91 1TUTRED KIT S DOBHEIZ L D551 Th 5. AIEI@/\$E{IEI{ZIK7J>6 3, SRR
HHEBRODIL, ##I0 LB THLHM#IL OWFHEbIb@ONT 247 IS0
7.

B A LSO, HEE -WNBED 0L B A E 5L, ZolgickiF5E=47F=1% Hapl,
Hap2, Hap3 OIRIEEW)BEIBHRFEAE RS, Hapl IZHEAC# S —H 2 A5, Hap2 & Hap3 133t E
- NTRJELIZ R A Chhs (Saitoh et al. 2016) . 4 [EIO 3 HHEARIZI I 5 - R JEDIZR A DT
DA AT a R Ob DD NI BIV, HALHITIZIAS DI oNT BI AT I DI,

FFEIR - NIBEAIBIZH )N O EIRICH DM E BN FL TS (FEARIZ) 2007,
JIEIEAD 2007, 2008) . E/KIEOF)INZHE N LA —HITEHIc, Brad-NE~iE F 35 Th
A FER - NBIZBO T oo VIR L= B =4I D Lo 7 A FE T, £KIICARMAH L,
MEPRELIR L2 S T BRBE G DMIRH S VAU, W AR KIED DO R AL E & L ClaliE 35 L HifEs
5.

2015 R B = I REHH S GIE - NEEKIR D)1 &3 Y091 TIE, 2N E CARNSEES L
7ozl e, EIZ Y091 T 2011 4 11 A 3 BB 4 BIZNT T FLIC K D8 E 2R IR OB A3
TN, AR DN -T2, LTEA->TC, 2015 4EICEl SV IE R IT K Ik c b o 2 2

® 1. FEB-NBELVEKET 2015 FITEHEIN-E=2FTOBEEFE (N\TARC4T) O, FAilKigIC
&1 5B (Saitoh et al. 2016) EDLE. ZE YA FOMEFTAEIFIVRYT DNA TERE S
(AB239602) (Saitoh et al. 2006) [Zxf .

Tablel. Haplotypes detected from Acheilognathus typus collected in Lake Izunuma-Uchinuma and its
catchment in 2015 in comparison with habitats around the lake (Saitoh et al. 2016). Variable sites
correspond with positions of A. typus complete mitochondrial sequence (AB239602) (Saitoh et al. 2006).

2015 2001-2011
BIEFE ZTEYA A~ FEE-RNEB RAAN R i K&
Haplotype variable sites lake stream pond pond creek
Y091 #90  #91* #125 #127 HO004*
111
556
790
908
672
Hapl GGT 0 0 0 6 23 12 6 29 22
Hap2 GGC 15 1 9 0 0 33 12 0 7
Hap3 AGT 6 0 1 0 0 4 0 0 10
Hap4 GAT 0 0 0 0 25 0 0 21 0

* FEHE.
* Introduced stocks.
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BHLITHE FLIZbOICH R T LB bND. LrL, EKBEOBEMOLER-OIL, NT a4 TR
TR EZALITE ORI F > T,

RO HHAEED TR TOHRAF T, AT WA T X A TR A FFOMi#125 THY, &6
(ZZ DD BHEM DT XA T HERK SEE R (Saitoh et al. 2016) DEBVTHALIE T HE, LIz
32 fEfEHIZ Hapl BEENRVERIL, LED 1 KD T X177 Hapl TRUWEE (33 +
4)/(12 + 33 +4) D 32 F (= 1.25 x 104) LRV . Fiz, & 1 OKBIEF @GR g 35
D, ZZONTaZATHERIL, f#125 J0HSHIZE/R->THY, Hap2 & Hap3 OFIG 03 Hils T D=
LB LT NIERG<750 T, FHEIE Pt HRELE X BNV AT aE AT OWE DH
DA OA BN K TH D FTHEMEIXSHITR .

L72i3-C, 2015 FICHEH -WNBIZAONTZB=4 T2, ZOHKNANERLLOTRITIUL,
Hap2 & Hap3 Z£f5, Hapl 728 BSHNESALIIRNED 72, JHEVE - NIEELKIBIZ RS <, 728
IAONT LA T RERLD RO AL DI F LI D THA). it Y057 BILOEZIZH T 5l
#88 DEMIIZDHAITHY, ZNOLOMDNT LA TREREFH XD ENVETHS. 72721, LFED
72T DMER TIE72<, RIEROABHIAZRNEL RO T, FEE - WEJELAKIRIZ I IT oA
DEBHDOSIGROERLMETHD. T, KFENINAES TP TE -NBITEETLHD0, —KH
RHBLIRDONASNCT B0, HOBBEOT=F) 7 OGN EE THS. ZNHOHIERTIE
WFFEIRENC XY, P EIE - NBICRIAARTEE TR DR kg%, BRI Z & i< &N TES.

HiEE

P - NBEF DK 31T D A (DT> TR E BRI CERRL 27 FEFE L N 2 AP T -
WHBLERAEY 7 0y = 7 ) (XA EZ T T2, 72, —EIEREE T =X 7 %Ak 1000 fEK
AR (R YooK BIERAE L U CEEIES 2. KIS SAK (I KBEREZERT) 139 7 v i o —F
1707, EUSREL TlTEZ R 35,
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Mitochondrial haplotypes of Acheilognathus typus collected in

Lake Izunuma-Uchinuma and its catchment in 2015
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Abstract We sequenced mitochondrial control region from 32 individuals of an
endangered bitterling Acheilognathus typus captured from July through December,
2015 in Lake Izunuma-Uchinuma and its catchment. There had been no record of A.
typus since at least 2000 in Lake Izunuma-Uchinuma as it was nearly driven to
extinction by predation of introduced largemouth bass Micropterus salmoides in 1990s.
Specimens examined were characteristic in that they do not have widely distributed
haplotype but that they have haplotypes characteristic to waters in and around Lake
Izunuma-Uchinuma. There is no stock with this particular haplotype composition in
other known habitats in the Izunuma-Uchinuma area. Individuals examined in this
study would be derived from Izunuma-Uchinuma catchment with this characteristic
haplotype composition. The largemouth bass eradication efforts by people nearby
reduced the bass stock in the lake and cyprinid fishes are now recovering. Our report
gives useful information for the prospective restoration process of the endangered
bitterling in Lake Izunuma-Uchinuma from a genetic perspective. DDBJ/GenBank
entries of sequences given in this report are LC158077-LC158108.

Keywords: Cyprinidae, freshwater fish, inland fishery, largemouth bass predation,

restoration
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FTEER 1. R THELIZ-DNABRIIDT M Ab BEDFMEIXE=24FTDI+I R 7 DNASE
£ REE5I (AB239602) (Saitoh et al. 2006) [Z#EH#L. AB239602 £RI—DIEEICDWVTIEF YA TR
Appendix1. Alignment and position of DNA sequences used in this study. Nucleotide positioning
corresponds with that of complete mitochondrial sequence of Acheilognathus typus (AB239602)
(Saitoh et al. 2006). Dots in dicate identical nucleotides with AB239602.

<< tRNA(Pro) ——— | |[-———- Control Region >>

SRR AR R AR (AR AR IR DR R B

15650
AB239602 (Hapl) T AAACTATTTT CTGGTGGTAA CCATTTGGTG TTAGACAAAA
Hap2 R
Hap3 e s
Hap4 e s
AV PR IR PR I TN PN PR P P

15700
AB239602 TATGTACGAT TTAAATATTT ATGTCTATGT ATTATCACCA TGCAATTATT
Hap2
Hapd s
Hapd
AU PR IR PR I N PN P O P

15750
AB239602 TTAACCTAAA AGCAGGTATT AAAATTTCTT AAGTACATAG ACTAAATTTT
Hap2 s
Hapd e
Hapd e
ol ]

15800
AB239602 CAGAAATCAA CTAAAGTGAT TTTAAATTAT TATGTAATAT TTCTCGCGCT
Hap2 e
Hap3 .. A
Hapd s
AUV PR IR PR I T PN P R P

15850
AB239602 ACACTCTGTA ATAATGCTAT AATTTTAATA TAACATTACA TAATGAAAAC
Hap2 e
Hapd e
Hapd s
ol ]

15900
AB239602 ATAAAATGTT CAATAAAATA TGAATGGAAT ATAAAACATA TCTATGTATT
Hap2 s
Hapd e
Hapd A
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AB239602
Hap2
Hap3
Hap4

AB239602
Hap2
Hap3
Hap4

AB239602
Hap2
Hap3
Hap4

AB239602
Hap?2
Hap3
Hap4

AB239602
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HBEN 2. AR THRELL- Y4 T REBEDOT—4.
Appendix 2. Material fish used in this report.

55 REAR K& #R&H nNInaq7 IVh)—
ID SL (mm) Locality Date Haplotype Accession
15Zeni0l 33.7 Y091ith pond 2015/12/01 Hap2 LC158077
15Zeni02 335 Y091ith pond 2015/12/01 Hap3 LC158078
15Zeni03 30.2 Y091t pond 2015/12/01 Hap2 LC158079
15Zeni04 33.6 Y091t pond 2015/12/01 Hap2 LC158080
15Zeni05 34.6 Y091t pond 2015/12/01 Hap2 LC158081
15Zeni06 29.0 Y091t pond 2015/12/01 Hap2 LC158082
15Zeni07 305 A stream 2015/12/01 Hap2 LC158083
15Zeni08 32.8 FEB-MNB lake 2015/11/20 Hap?2 LC158084
15Zeni09 324 FEB-MNB  lake 2015/11/20 Hap?2 LC158085
15Zenil0 35.6 FEB-MNB  lake 2015/11/20 Hap?2 LC158086
15Zenill 315 FEB-MNB lake 2015/11/20 Hap3 LC158087
15Zeni12 29.2 Y091t pond 2015/12/10 Hap2 LC158088
15Zenil3 32.7 Y091ith pond 2015/12/10 Hap2 LC158089
15Zenil4 316 Y091ith pond 2015/12/10 Hap2 LC158090
15Zenil5 32.7 Y091ith pond 2015/12/10 Hap2 LC158091
15Zenil6 36.1 FEB-NB lake 2015/11/20 Hap3 LC158092
15Zenil7 36.5 FEB-NEB lake 2015/11/20 Hap2 LC158093
15Zenil8 34.9 FEB-NB lake 2015/11/20 Hap?2 LC158094
15Zenil9 34.2 FEB-NEB lake 2015/11/20 Hap?2 LC158095
15Zeni20 32.2 FEB-NB lake 2015/11/20 Hap3 LC158096
15Zeni21 28.6 FEB-MNEB  lake 2015/11/20 Hap?2 LC158097
15Zeni22 331 FEB-MNB  lake 2015/11/23 Hap3 LC158098
15Zeni23 34.7 FEB-MNB  lake 2015/11/17 Hap?2 LC158099
15Zeni24 35.8 FEB-MNB  lake 2015/11/17 Hap3 LC158100
15Zeni25 331 FEB-MNB  lake 2015/11/17 Hap?2 LC158101
15Zeni26 32.0 FEB-MNB  lake 2015/11/17 Hap3 LC158102
15Zeni27 34.9 FEB-MNB  lake 2015/11/17 Hap?2 LC158103
15Zeni28 37.3 FEB-MNB  lake 2015/11/17 Hap?2 LC158104
15Zeni29 332 FEB-MNB  lake 2015/11/17 Hap?2 LC158105
15Zeni30 34.6 FEB-MNB lake 2015/11/17 Hap?2 LC158106
15Zeni31 35.9 FEB-MNB lake 2015/11/17 Hap?2 LC158107
15Zeni32 46.5 FEB-NB lake 2015/07/31 Hap2 LC158108
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