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Genetic variation of the fourspine sculpin, Cottus kazika in Kochi
Prefecture based on mitochondrial control region sequences

Naoya ISHIGURO - Yuriya OKUMURA - Tsuyoshi MIZUNO

Abstract: The mitochondrial DNA sequence for the control region was determined for 49 Cottus kazika
individuals collected at two rivers in Kochi Prefecture. Only two haplotypes, including one polymorphic site
without insertion and deletion, were detected in Monobe River population. The haplotype and nucleotide
diversities in Monobe River were 0.389 and 0.0006, respectively. In contrast, no sequence variations were
found in Aki River population. No significant population subdivision was detected among the sample
locatins based on the @st value. These results indicate that there is no genetic differentiation between two

rivers and low genetic variations.

Keywords: genetic variation, fourspine sculpin, Cottus kazika, mitochondria, control region

1. Fif

T VAL IRHREEONOL TH Y 4% Cottus kazika | fEHEMALE D ~F U &L
Vo WY ITRITVIB IV IRBIZHTEI N, FBITEAKATEHI L TWDH 2, EINHIZHOETT
S CINZPECERIEIEM O ATE R 2 b O AARE A TH 5, AN RPN O #2381 AR 1 2L
P F OV A ARYER O FK IR )N LARE . DO ENEOACEEERL, UM B I8 R s L OV IR ol I A=
BLTWA D, 11 AE O OFME~ER LD, 1 A0S 3 AOMICEINEZ T 5, EINL 72N
ITREINTHY | MWHEOEAIAE LIRIETHOND Z ENEL, HERINEZFEEL TV DR
NHOND, £, 4 A6 6 Aickhd e, BE LR Lo Z 0B &) 2# L L Tn
< 2,

WA, T U aid, ZO@EEORD R En D, IR AE S T IRk R R R 11
(VU)J ICBESN TS, £/, 2007 0 8 AICIFBREAOL v FU X MZBITF 5 THEaaR
BIENVU)] &Enkd, 20X REEEREAD LI EEITBEMZHEENEKTL TS Z L
WV, REAB L SICKVEEER S D RERD L, ARHOW KRR, SOk &I

* RETAEMALER kok BRED - AMARTERTFEAE kokok B LR A

— 320 —



PR TH AHREESICB A EAEET T LA 3 OB

Ko THEMMPINLT S Z &1 TR RBL BB ZERMERTE R L CLE O, IBRE AT
&L BIHRNRXAEFEROER TR ALND, Fio, BIEMZREMET T2 L BREEICHT D
ISR T L, AFEDORE®REZKR-TLEI, ZHICED ., SHITEEEIEDT L LW

DHEWR DU L TN D EAFERNAEL D 9, BISHZARNMEIT, EFAORERZE R L L HH OB
SED 2 SOflEEEATEY, EMBIOENOERZZT W5, BEMSZSHEEORET
BAFT 5 EBEEREZFALEETHEVW) Z i EE6F, BET2EMMNFRE HIcHEl,
HIELTOSARBEEZ B EATND LWV JNTEERER LR -TNDHLENZD Y, ZOLHR
OB ORE - FEICIT, BROEBHORELE T E & b, ERE & TR & BRAITINL
U7 B RE 27 U, R RE OISR 2 26T D BB HEELHEL TR ZLAMETH
D728 O, KR LR DMEFEDONELCEAMOBLENEROBMER AR THD D,

KRR TIE, @HFREDOT 7 LT aDBILHZHEEOBREZEST 22 L2 B L L%
ZHED TV D, WEE, KIFEEICE W T, @IFERANOIEENE ENOT Z VT azxtg e L,

I b= KU T 45 7 5 NADH BKFEFERY 7 2= F 4 (ND4) 85 H#IE% 05 tRNALeu
BAnF £ TOHEROE LAY Z HW TR EZIT o 72/ R, Wil & b BIsrIZERME DR
TENRMBENT 8, T T LA alTiE, B ENER CEINGITAN AMIETH D Z &, I
INTHEICMETDDFELRNE NS Z & SHITIFEERETHLEWVIFELRH D, Th
SOERICEY, 7TV A3k, fFHEABICEWTHEBIRICEESNIZ L, OO =50
)1 A 92 ATREME A TIRWE B 2 b d, Ko T, W) & ORICBBHRIRD & 5
B I, LoT, E#BEERNEDOLO TENZERRBIN, I haRITHF 2 LA0OH
Tl b AL 2N By & S 2D i EBEE T O 2§ 2 MEMERS T T & 72,

. MEEROMBT 2 ED TH, MR Zz/IFROT I L HTaDBHLLTHLENED, 7T
TaEBORETHLNE I DEFRIETE R, 22T, KEFEMOESHEDOT 7 VT aDER
MiAEZITH> 2 e L, ZhICEY, BHEROT7 IV HaoBRezms b T, #E0%
BEOBURAZ LI TE 5, 7T LT 2 OBEEBEHFAEIX HEVHINRL, mAROT
TV HazkBe LT AV FA LHTE T THD, mMENO SO EDOREFR, el e
fi > 4 7)1 CEASH 2L DR S T2 9,208 1T 2 Z TRAE SN2 5O A FITALE
Z O & RGN E T D) O CTRARI LR A DN Z Lnb, S HIFHFMICHET 2 2

ZXVMOFNETHHIERHALND D TR NN E ZORXLTHERLNTWD, mAEkoT
FVAHaDI hary RUT T AGEEEE T LI2RER. BHEROT I LT3 TEA LR D
STHNFETOZENHLNTZHE, BHEOT IV afMERTHLE NI Z LIk Dd, @A
BT 7 HaThRU LI ICEEREME I TOMMER RN NE S Thivk, 77 1
HapI hary RU 757 Ao TEWEEENZEEHEVICRD, 20X RERNG, &
HBROT ZVHazmMeEfdRpedT o2& E L, £lc, MEOT A VA LAGHOFRER LSO
MR R A2 T 52 LT, MAMBROT I LT a0BREEBETE LT TIER, 771 =
DB EHEEZHRD DD ~— T —EL LT har KU TH 7 AOFEIHEENS G2 TH D0

— 321 —



I TERFOEREE 55407 2010

EODBET L2 L bAETH D,

2. M ERE
°9—1 Hv TN VA
DNA fENTIZ W=7 Z VA aid, 2008 412 & &0 IR
ORI (n=28), %=/ (n=21) TEREINTZHD
Thsd (Fig. 1), 77 LA adMiERETH L0 |
EAEBOW D7 EZ2EEL T, 2 TOMRKDOE 5HE
B —EA LRI L 728, JINS BT L, S |
FiE. EHIZ 100% =% 7 — LIz TREE S, -20°C
THRAF L7z, DNA #ithi2ixX Wizard®Genomic DNA  Fig. 1 Sampling location—;;’ the fourspine
Purification kit (Promega #E#) Z{EH L 7-, sculpin, Cottus kazika.

0ot

2—2 PCRIZ& % HMBEEHODIERE

7T LA A RIC/ERL L 7= 7T A ~—GacoCRL (5-GGA GAT TCT AAC TCC TAC CC-3)
t GacoCRH (5-TAA GCT TCT CGA GGT TGT CC-3) 2T, 2 hav KU T4/ LDH
HifEIk D 750-bp ZHYHE L 7=, PCR KJinlE MyCycler ¥ —~ /L4 1 7 Z— (BIO-RAD) ., PC-320
LY PC-707 (ASTEC) ZH W TAITo 7o, KINE# L, 10xPCR Buffer 1pl, dNTPO0.8ul, 2
SODT T A ~—%4% 0.5nl, EX-Taq polymerase (TaKaRa) 0.05ul. #5% DNA1pl (29 # 728 &8 K
Mz f2®%Z 10plic Lz, YL — % 95CT 20 Lictk, BAEM 94C 20/, 7=—V
7 60°C 20 B, MEMIG 72°C 50 % 19470 L 40 B VIKL, RBEICHENKEEZ 72°C
T2 T, 2%7 H e —A5 )% HWT 100V 30 O BR kBN 21T o 72%, =F T 7 A
Ta~A R L, SRIAMRISIC X > CHBEIR O I OMRE L=,

2—3 IBEEINDRE

PCR itz ExoSAP-IT® (USB) & HWTHRINEHRE D ANTP B LT T 4 ~v—%frE
L7-%. Big Dye Terminator v3.1 cycle Sequencing kit (Applied Biosystems) % H\ T Dye
terminator £ & 1T - 7=, MULkIE. PCR EY 1~2nl. 77 A ~—0.7pl. Premix0.7pul (P H#H 2&
BWKZEMZ 2EE bplIC L7z, ROSEKRMIE T v b aviliEolc, =& 7 — VILEIEIC 10 8%
SIS PEY) % ABI PRISM 310 Genetic Analyzer (Applied Biosystems) & % i< ABI PRISM 3130
Genetic Analyzer (Applied Biosystems) (2 Cyk®E) L, MBS OWRE 21T > 7=, Edit View
ver.1.0.1 (Applied Biosystems) & Auto Assembler ver. 2.1 (Applied Biosystems) i X O
DNASIS ver 3.7 (Hitachi Software Engineering) % H T, 15 5 V72 LRSI O fRi4E & fif AT %

1T-7,

— 322 —



PR TH AHREESICB A EAEET T LA 3 OB

2—4 KHEGZFHER

2B a2—4 Y7 b Arlequin ver. 3.0110% W\ T, $REHSNOBLEHIEREORIETH D
NTaZATERRE (h) b CNIHESZRE () W | SREM SR OB 5L ORI %2 HEE
T 57201 OstfE 1225 L A BEYEDORIE 24T - 72 (10000 [ Ok 0 K LT & 5 #AERLRIE).
KEK Ry P =7 B O#EEIZIZ, NETWORK ver. 4.5 (Fluxus Technology Ltd, 2005) % {i f
L7,

3. fER
M) CHRESNTE-T I L 2 28 fHED
k= KU T AFHEIGEE 740-bp O Mg HEAC

Table 1 Nucleotide sequences and haplotype

assignment of the mitochondrial control region.
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Fig. 2 Minimum spanning network based variation
between mitochondrial control region on haplotype
sequences of Cottus kazika. Numerals in circles
denote number of individuals with the haplotypes.
Gray and white sectors indicate individuals in

Monobe and Aki River, respectively.
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