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HFROFKE I, BRI & T EW N
LWF9eD: HIEWED B % Bos indicus & JEWEDH L
7\~ Bos faurus 1257 & LT v 5 (Manwell 5
1980 ; Loftus & 1994a, 1994b;MacHugh & 1997 ;
Payne & 1998), Bos tawuslZ 3 F 2> F ) 7T
DNA (mtDNA) D Z8fgENric L ->T, T7V 4%
A7 (T1), ERT7>TEA47 (T2), I—myr
547 (T3), kKTYTEA47 (T4 D4DDE
BT a s L 7ITKBE N, snEhonn7T ey
A TIIHIPLYIC B2 DA Z LT B Z &%
B L CT\v% (Anderson & 1982 ; Bradley & 1996 ;
Troy & 2001 ; Mannen & 2004), 452, T1 547
BOTAZAT7NE, KT TEa—ay 7T
FIZEAEBEIN W2 b, T7 ) EJER
T2 T THMADY > DFRZEHITHN TN 72D TR
Twhpr 3N Tw3 (Troy & 2001), % 72, Bos
indicus 1, WEIDERFICB W, kL mtDNA
DERRH 5, 20D NTag A7, 11 & 12
RHEN T3, [113HED Bos indicus DEE
NTaZATEEZ LB R L, 12
EHE OB & HAFBO A TEEI N TS, 2D
ZEPL, 12134 ¥ FHEHERDONT 0 I 4 7 Tla %
W E BT A (Lai 5 2006), 2512, BRICHL
L7A—wvv 7 2 (Bos primigenius - J&4-) O

mtDNA DML, EEF L D IS g ik
2> &5 D-loop IO —EBALEELILH A & 2212 7
D (Troy & 2001), Z D P %A 7 Bos taurus |2
LT A b h—uy 7 2L FECHS L
2ynEFEZ LT w5 (Achilli & 2008),

INET, HAICBIT 5 mtDNA £R &2 H iz
> DFRIENTOTZETIZ, Tsuji & (2004) 2YHAED
RIWVAZAFRELT AN ADKNVAZ A>T —
U T HEIZ O, D-loop IS OIRILES D £ 5 %
RrL, TANATERLN AT gL TDY
DB, HATIZ18.3%MFAEL 72 L 5L T\ 5,
Mannen & (2004) 3 REHFED mtDNA 5 4 7ic
DOWTHNRER, T1, T2, T34 7DwiNnd
RoNizhs, TdIA 7DD ECHFAEL Tz
LEHEL TS, L2rL, £ mtDNA £
BOBIER SEEEIC DWW TIEHic iR s N T %
LIFT R\,

AWFFETIE, RLCFHEINL RV T A FIZ
DWW, mtDNA £85 5 Z DR RO BB 7
FEMHL2ICT S L, /2, HAERMETSH S
BB OV T mtDNA 8% J0X, % DiRiri
RO EHSICT 22 L2 HIGE Lz, &5
12, BENZTHERES SV E & T 5 D-loop
BOERES D LT & Z LN DR Y o a3 — FEE
EDETIDORRE LR TN, SHBOMRICET 272HD
R AT -5 72,
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MEte Bk

HEX B

BERE I IR RS TRBE S N TSR
A Z A HE 68 B, KEW R £ > & —1 s THE
ENTW 2 AFEMNME 2 EE O HAR AT 1E, B
HskD MO 5 2 7 BEHFE 21 B % H w7z,
mtDNA D-loop (910 bp) DN Tl%, IEIIRE &
L T GenBank 12 B4k X 11T\ % & 17 o b,
I—w w3138, 77 ) KR8, rHR5EH, A
> 5% (Bos indicus) 338, "WE 158, €> 3/ 28
YA, 7—% > 39H, w[E 1, HAOERE (BE
FIfE) 38 BHNAEF 100 ¥ & Bos primigenius 6 A,
72, 77 b7 NV—7% L T Bison bison 5 D
T —Z % i L7 (Table1), D-loop PIsto» a—F
I (15,428 bp) DIRENTTIE, RIVA Y A > 16 54,
HBAE 8 JHOMIC Hle B & L T GenBank 12 %
BEN T BEMGONE, FI—v v 18, HA

796, wE 39, 77 ) 4 6Ud, LW 66, Bos in-

dicus 3 SHDAEKFE & Bos primigenius 198, &5
12, 77 b7 0—7% LT, Bison bison 13D T —
&AL 7 (Table2),

mtDNA D ERE & B BFLF DIRTE
AR D RNV A S A »FEd DNA 13 M &

DBz, Thb b, 4l b H ek 2 S EEL,
W ->T, 7mTF—0H#, 72/ —) -7
oo RV L > TDNA 28172, 72,
HEMNHME TIZEIES 5 DNA Hit Kit "ISOHAIR
(NIPPONGENE, Tokyo) # vl ii<=2 7Lz
> CDNA DM %24T-72, mtDNA DL K %
=Y A BT, B & RO 2 DI
437 PCR CTHMR L 72, Bl 7" 7 4 =—1%, GenBank
CEH I N TW B 7 DdmtDNA D & &
(DQ124418) DG FIERIH #5412, Primer3 (http://
frodo.wimit.edu/) ZHWTLUTH 7 74 >—% ik
L7z, T%bb, 4K 16338 bp D%k 8814 bp
(tRNA-Pro~COX2) o X 1E iz 12, B-mtDNA-F-
15682 (5-TGGTCTTGTAAACCAGAGAAGGA-
3’) & B-mtDNA-R-8157 (5"
CTCATGTTGACGTGTCTAGTTGC-3) %= H w»
72 22 7769 bp (tRNA-Lys~tRNA-Thr) /¥
g i ¥, B-mtDNA-F2-7978 (5"
CAAACCACAGTTTCATACCCATT-3) & B-
mtDNA-R2-15746 (5
GACTGCAGTTTCTTCCTTGAGTC-3) # A w»
72,

PCR Rt i 5 W IEREME % A 9 %5 PrimeSTAR™
HS DNA Polymerase (TAKARA, Tokyo) %4
A LAT- 72, HEER mtDNA % 3#IE3 % PCR O 5

Table 1 Accession number of GenBank used for analysis the D-loop sequence of mtDNA

Area / Species No. of sample

Accession Number.

V00654, L27712-3, L27716-9, L27724-7, L27734-5
EU177856-60
L27714-5, L27720-1, L27728-31

Europe 13
Near east 5
Africa 8
Bhutan 3
Mongol 28
China 1
Korea 1
Japan 38
B. primigenius 6
B. indicus 3
B. bison 5

AB268582-4

AB117060-87

AY998840

DQ124389

U87633-50, U87893-905, AB074962-8
AF336745-8, DQ915524, DQY15537
L27722, L27732-3

U12936, U12946-9

Table 2 Accession number of GenBank used for analysis the coding region of mtDNA

Area / Species

No. of sample

Accession Number

Europe

Near east
Africa

Korea

Japan

B. primigenius
B. indicus

B. bison

=W N W Oy

V00654

EU177852

DQ124399, EU177841-5
DQ124372, DQ124375, DQ124377
AB074962-8

DQ124389

AF492350, NC005971, AY124389
EU177851
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13, 98C T 14 30 Moo @itk 1 %4 7 WA T- 72
1%, BEME BCTION, T=—)>7%58CT
158, MERE%E 72°CT 9T 4 7% 32 1
MR L7z,

%D mtDNA % ¥R % PCR 4413, 98T
T147 30 BoEEM% 194 74T, Kz, B
e 98CTIOM, 7T=—)>7%262CT5®,
BRE%E 72CT 84T ) 4 7 v % 32 [l # 0 %
L, HWOIALZ R 72,

PCR #7144, 777 0— 27 )VELAGKEIEIC L Y 8
TEREM % 0 lE L, BED XY P27 s8]0 L
TAE Y 7 LFETRERL 72, ZOKDNA %
= I ADT 7= L THEHLE, v —
7 x> %1% ABI PRISM 310 Genetic Analyzer I
&0, BRD AEDENET 5 4 = —I2 Mz, By
3TN 7+ —F > 7HEH 774 ~v—% &Gt L,
BigDye Terminator v1.1 Cycle Sequencing kit
(Applied Biosystems, Foster City, WI) % H\»,
mtDNA D& % Joi L 72,

D-loop $EIB DIEEECHIZ & 2 KRR

D-loop D¥aIERH T — %13, Kumar & (2008) &
Tamura & (2007) 2 & > THEERS LY 7 b
MEGA4 (http://www.megasoftware.net/index.
html) % H v T#MT L 72, D-loop O RBENT Tl
Bradley & (1996) » 5zt vy, HaILiERE T IL(Z
Tamura-Nei ® €7 )L (Tamura % 1993) % T,
D87 A—% % 0.11 12 8% L MR B A R A i
(Saitou & 1987) #4ERL 7z,

D-loop %&B& < O— FHEIHIC & % RFEHEN

D-loop LISt 2 — Faii ot FL iy o 77— % 12
2WTh, MEGA4 % Fl\v T#MT L 72, mtDNA & &
% F\va72 Achilli & (2008) oz HEy, a— F#H
WO RGN TIIRIEEZHNT, T /37 A= %
0.21 12, #fbE=% 2.043 X108 |2 3% L A ik
SRR 2 R L 72,

& R

mtDNA D-loop DIEEECFIIZ & 2 ZEIERNT

B 2 | KA B SR D R L 2 7 A T 68 BH D
D-loop D¥RIEIEF % 72k, AFF 1T DT
Z A4 7 WfEE L7z (Table 3), e N END 71 7 A4
7% Troy & (2001) 12 & » TEREINZ A 7124)
2L, RNVAIA HETIZ I DNT B IATD
53BN —0 v XF AL T D T3 4712, 1EHD N
T IATHTA A T TE 2, BEHMEC

BW TR, 1T T3ZA 7, 08D T4 547
Thotz, SEDERICHIZRNVZA S A HEE R
FBHFETIE, TIZA7TRONT294 713 HEL
o1z, E72, Bos primigenius @ D-loop DY AL
FIW T & B REGD— T 5P A4 73RNV AS
A4 >R 14 BE, BEAFE T 2 BAAE L 72 (Table 4),
ZDIATIEZNFE TEBTOHREWIZ 7% <, AHF
FeTHID T Z DAL &R L 72,

D-loop NI EECT) 4 F L - EAR B A5 & it

D-loop D FEELH % FH v 72 HEART B A R R
1%, Bison bison & Bos indicus VI/+? GenBank 12
B XN T B A5 97 o D-loop i 25 A% % 0
Z TR L 720 ZDFER, T1, T2, T4 54 7D5
W7 |3 — D D 43I o % Ol O RS T 8 B I
o2y, T3 2 A 7050312, 3 DD b %
FERELT, ZNETNRURIC LD BRI 7 - 72
(Figure 1), Bos primigenius ¥ 4 7" (P) (3 & »
242D T ZA 7Lz L T\wie, T4
ZA TRV S A 1 UH & BB 10 B
FEN, T3IZIATIBEHIZ3DDI7 T AT —IC
i, T3-1ICIER VA Z A > Ff 22 58 & BEAFE
SN EEN, T3-2ICIFRNAS A U 13THE
HENM 42 EEN2, T332 RNL2F A~
T 18 A & BB 2 A F L2,

Fh, T3 1DKICETNT A —>T >0 2AF
(L27713) " & ¥, T3-2ic i3 Pr»— M
(L 27727) e t*7 ) — 2 x> F& (L 27719) »%, T 3-3
DFAZIZ 7 ) —2 o > FE (L27718) & v v L —Ff
(L2171 7 &END e b b, TNHLDBIZEEN
%7 o Dt IED RS e HHRL T 5 &
ZEMREINTZ,

AR THN L2 P A 7ToIcE TN bRV
2 A FE 14 36 & BB 2 ST REJTRISEIC Bos
primigenius FO I LRI NI,

O— FEEEOIERERIIC & 2 SR

=Y A EAT o 124 25 2 7OV iE 103 fE
FrH—¥535 %% (single nucleotide polymorphisms,
SNPs) #f#4E L 72, D-loop DT T T 4 7 4 71
SPFHE N7ABIR T 3 — FHEBOEIERLYIZ, 12158
FHDWEFEDT 705 Clz, 15510 FH D¥EFEH C
5 TIZTRTOMRTER L Tniz, ZOERON
12158 % H D T 22 5 C~DiE#Hlx ND5 0 17 % H
DT 2 /B Met # Thr ~NER X 5 IERFKELE T
Hoiz (Table 5) o

D-loop ¥ ZEBLHI D kL & V) Bos primigenius ¥
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Table3 Summary of nucleotide polymorphisms in mtDNA D-Loop of Holstein and Japanese Black cattle

Nucleotidef 171 11111111111111111111111111111111111
sequencel 5 5 5 555 6 6 666 6666666666666666¢66666¢6¢6°6°6°6
Ass No POsition) ¢ 99999 00000000000000111111111222222231111122333
Breeds/ 21556924455555667789001112334034456600667924004
Haplotypes 70135422915678274553192392891017850426693029015
V00654-E1 CTTCTAGTCTTAGCAATATGTTTTTTTCTGCCCTCGGTAAACTTGCA
Hl (21) ............................. A ......... G .......
H2 (3) ....................................... G .......
H3 .......................... C ............ G .......
H4 ...... A ................................ G .......
H5 (6) ........... G ...................... T G .......
H6 (6) ............ A o . G C .......... T T ...... G .......
H7 ............ A .......................... G .......
H8 (2) .............. G ................................
Hg (3) ............................... T ...............
HlO ......................................... T .....
Hll (4) ...............................................
T3 le ..................... C .........................
Hls .................... C e e C ......................
H14 ..................................... C .........
H15 .............................. T ...... C .........
JBI C ........ C ........... C C ............. G .......
JBZ ....................................... G .......
JBB (4) ........................ C .............. G .......
JB4 . C ....... T .......... C .......................
JB5 .................. C ..... C C ..................
JB6 ..................................... C .........
JB’] A .................................... C .........
JB8 .............................. ’I‘ ...... C .........
H16 ....... C ........... A ................ A . . G .......

JBg (5) ....... C ........... A ................ A o . G .......

]Blo ....... C ......... G . A ................ A P G G ......

T4 JBll ....... C ........... A ................ A . . G . T .....

JBlZ ....... C ........... A . C .............. A P G .......

JBIS ....... C ........... A ................ A C . G .......

JB14 ....... C ........... A ..... C ........ T . A . . G ...... C
P H17(14) ..CG.G..TC...T..C.C ...... C....TT.C.A.CG..TCCAT.
JB15(2) ..CG.G..TC...T..C.C ...... C....TT.C.A.CG..TCCAT.
Breed abbreviations; H, Holstein; JB, Japanese Black cattle.
Bracket indicate the number of cattle.
T3, T4, P indicate the haplotypes proposed by Troy et al (2001).
Table 4 D-loop nucleotide polymorphisms of B. primigenius type in Japanese cattle
Nucleotide] 1 1 1 1 1 1 1 11111 11111
Se((l)l;ietrilgrel 55 5 6 6 6 6 6 6 66 66 6 6 6 6
Ass. No./ P 999 0000000111222 2311112233
Broeds) 559245557802 43456006°792400
Haplotypes 1340901845921 175416¢63029°01
V00654-E1 TCATCCTCTTTTTCCTGCTAACTTGC
H17 (14) CGG-T-CTCC-C-TTCA-CG:-TCCAT
JB15 (2) ccg-T-CTCC-C-TTCA-CG-TCCAT
P1 ceGgG-TTCTCC-C+-T:+-CA -
P2 ccesgCcT-CTCC-CCT CAT
P3 (2) -T-CTCC-CCT CAT
P4 -T-CTCCCC-T CA -
P5 TTCTCC:-C-T:-CA -
Breed abbreviations; H, Holstein; JB, Japanese Black cattle; P, Primigenius
Bracket indicate number of cattle.
P1~P5 haplotyepes deposited in GenBank by Troy et al (2001).
A AP E NI 6 TON D b 6 T AR T— F f# it & SNPs @ 4, 46 i it » SNPs %+ % 1= Bos
TR O ILEA & Porg U 72485258, o — Faliak primigenius ¥ A4 7 TREMICBRZN, 20D T

T 56 i SNPs 21L& 1172 (Table 5) . 2D 56 FATEIFKRELL B STV, T2, 56 Ao
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SNPs DWW 42 &> SNPs (3 7 > 278 a2 — F 4
WCRIEE SN, 10 EAnIIEFFRE R L 4 L 21 AE
WTh -7,

52 NDb5, ND4, Cythb, 16 srRNA DR FEHSI
T CTE BB N2y, S B THENO 1D
720 DZEFEEIAE, tRNA-Thr & tRNA-Ser % ¥ %
tRNA 2— FHEBTEWEZTRT b DD, KT
RELFZZBD LN L -T2,

O— PRI OIE RS & A W - AR IS & Rt

a— FHEEO A% v 7 SERGT B RS A SRR 2
GenBank I2#ti5 2 L7z %> 7L (Table2) #° 5
Bison bison & Bos indicus % By L 728K D-
loop # B& < 22— FHHBOMEERS 7T— 7 % A5 5
THOT—=ZI2M2 THER L 72, Z0fER, T1~T4
A T DL TN — D D5 AT % HI RIS
& D5 % KK C %> 72 (Figure 2). % 72, Bos
primigenius 4 7 (P) ICIZARIFIETHORNLZZ A
CHEAUHE BEMNE 2 EHA G I NHL 2T 4 DD
T 247D LN AEIC T 572, 72, T1 947
& T3 %A 73, D-loop HaIEAH % F v 72 ARG R
ZEH S Do B R R el 5 72,

% S

% R BERT
D-loop DHiFEELH % H W 72 BT o s S, H1
DNTa g AT DFRIVAZ A > FEIT GenBank @

T3-3
T3-2
T3-1 T1
T2
T4
P
0.001

Figure 1 Unrooted neighbor-joining tree constructed
from mtDNA D-loop sequences of Holstein
and Japanese Black cattle.

T—=F LT B ETNT =T 2 FE S IER
B REES 2 L C\niz, ToXT 4 =2 T YA
FEIZ 1916 Fic 2 a2y b 7> P2 b HERICHAI I,
MAMBEOWRICERL TWwd, 2nZ &6, Hl
o7 g A TORIGHEER, TNT 4= T eh
2 & HaB L REFHSED SR T % L HESES N, A
T RELIRIC & DGR D, AFIE AL
P HRIVA S A PRRICHEAE L T 72 D BERER
—J, H2 E H5 7 a3 A4 737 ) —Y T &
IZEWEINTWEZ S, 7)—UT 2R
RIcFHORHKEHEZ N2, H6 D70y 4 7%
Yryu L—FOmtDNA o7 ey 7T
Hotze BHETY » v L —HEIZ, 1960 4 JbifdE
O HAIZ A S A, BB 40 B4R E TIc TR
MR ES N2, L2, WHETHL »ya L —
FED A ZERIWVA G A LMD F ZADTRLA AT b7z
LIZFEZIT W, 27w Z A 73S R,
W2 R HASE SR L T b EFEZ %S T
bbb HI6D T g A 73 T4 ZA7I2HEEN
L2 Eb, 2O ORFHIGIZAAET P THEA
? Bos  tawrus T bHEL TWb 0 EBbns
(Namikawa, 1980).

Tsuji & (2004) 13, HEREIET X ) DKL Z S
A4 > #E 588 BH|Z D\ T mtDNA D-loop # #~7z &
25, HEADKINZ S A > FD 18.3% A% H ARTE K4
Bk mtDNA (T 4) 285> Twa s 5L 7z, B
5 OS] & Wi LT, REFETHORNVZ S A ~F&

T1
T2

T4

0.0002

Figure 2 Unrooted neighbor-joining tree constructed
from mtDNA coding sequences of Holstein
and Japanese Black cattle.
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68 A 5 T 413 1 FHDOABEEI N2 7121 T, R
A IE D RN 2 Z A D FREZ T3 ¥
A7V > TV DI EDPHLP E L5 T2,

AHFFETlE, RIVA Y A 14 6, BEMNFRE 2 58
@ D-loop HFEFECH A% Bos primigenius D H D & —
LTz (Tabled), 2k iz, AlEFA~XZ7 &~
R LN P 24 T3 E—R 2 5 DR T v
123 B 5 3 D-loop DEEFEEH A4 < 6] UAEAR A
oz, P # A4 7icaS 7z 16 S A% S 5
DIFDZ Xk > TRI—BFICRE D WHEMED D 5,
% 72, Bos taurus & B ~ @ Bos primigenius
mtDNA D#EETRAZ, Achilli &5 (2008) DWf5E
2BV, A7) To2% 7 (EUL77866-7) M
VIEED 19> 70 (DQ124389) THAE I N T 5,
Z DMz GenBank ICE I N TWB LD TIE, W
&0 —H) (AY998840) HEZ N/2721F TH S, H
RTH 72D mtDNA 12D W THFED S BATh L
TW 35, 40, W THAEDLE IS Bos
primigenius 7 4 7" mtDNA DHERR X L7z, ARG
DY TG EEDP L T v T A ED T T
Tl Wz &b, AMRICHERAL 2T > o
Bos primigenius 7 4 7°? mtDNA % - 2Bk D
RIS WL H B, Lo L, #EoWE
ZBWTZDIA 7O mDNADPHFLET L2 &, B
O — FHEBUC IZBERTOZRI AT 5 2 & o
b, HARICHAET 57> D16z Bos primigenius
HRDOMEY > 5 D FFAEL TWwb EFZ 5135 D7
FMD L) TH D, AHFFETH 72 B B2E R M
JESREE DRIV F A DM DI DA RIS
DWTEIAHTH 525, BFET 248 DN T D5y
FAEYRNT &, ARGOFTITRRR L R
EFEORMICHEL TV 202 AN \»,

¥ 72, Mannen & (1998, 2004) 3 2 EHFE »
mtDNA 2 DWW T O IR 2 F~N7z 452K, 61.6%
WTAICHEING EHEL T b, AW THY
BB 23EAON T 4 DEEIZH 43.5%TH -
rZEhb, DA TIRS &, SRFENZES
AR, HAALERF D mtDNA & A4 7OEE L i
—L Tz,

AR A& RigeAs

405D T Z A 7D BT, D-loop NI
Big % Fl v 72 AR B AS AR il (Figure 1) & 23—
F AR O H LS & FH > 72 SRR MRS A R
(Figure 2) 1%, 1ZITEED RO 2R L 72, =
X, Bos taurus WOBIRIZE DS, 32— FHEBT
FERPREWICL 20 b 5§ D-loop #HIED 8 45D

1RENERLPHEAEL LW EITERL TWS &
FEZbilz, ZHZ LY, EWFATOHIIREE
EHFND oI - Fi#EHBE Y § mtDNA  D-
loop DYERFEREH %2 A\ 72755, L D BHEICHME L 72
RSB & ) DB TORER & —F L
C\w/z (Taylor & 2003 ; Torroni & 2006),

%72, Bos primigenius (P 5%%) & Bos taurus O
I AEAR DHEE T, Achilli & (2008) 12 mtDNA
D-loop DHiFEELH % FAVT 7.4£0.9 J74ER] & HE%E
LTEY, 40l a— FEBOEEN] % H v CHE
ELIEZAh, 83TTFHIE -T2, L L, AFERK
T D-loop DIEFENF % FH \» 72 53 I AR 0 HE 2
13, 12 HFRIELY, o DHEEH LR 4 TTFENZE
DL Twiz, 2512, A3k 5 T1, T2, T3,
T 4 2 4 7O5BAERDOHERE TlX, D-loop D ILRD
H & A\ 72 IRAERDHEEE D T 5%, 2 — PR
HRANIY & F W e AR D HEEME & D 49 2 ~ 3 4%
B L Twiz, 2k 512, D-loop DHiIEALY
# F 7ol & 2 — PRI ALY % F v 72 HE
T 7 BEIANC 7 5 72, 2 4UE, D-loop Dk
B = — FHIROE IR & D b BB R
HMEINRT W LITEKRL TWwa EFZ LN,

= #

AWF7Elx T F 3> F )7 DNA (mtDNA) » %1
T SR D RN A Y A P FEOR TR OHEK B
O EIEIC BT 2 BRI SHEEEZH L ICT 5
ZEEHE L, 72, BIBIERD %\ D-loop
FIROBLIEET D & % FH W 725047 & B ER A
WG T 3 — RO A % W 7208 5 e &
B BRI MOEIC OV T L HE 2T - 72, B
SRR B R ORIV 2 Z A > FE 68 BHIC B W
TRERIBNT 2 AT - 724558, 53 BEAT T —m w39 4 T
DT, TEFKIERT T I 7D T4IHHHE
niz, 72, BEHMETIE, 118 T 312, 10 #EH°
T4 Tho72e T7VAIATDOTIERT TS
A7DT28 4 7TI3BREIN L7, L, &
DRV T A 14 56 & BEMFE 2 Sz 2N F
THARTIIHE SN T d - 72 Bos primigenius
247D mtDNA % £ 2 & 3R THIO TIH RS
N7z, 2— PO 5T Bos primigenius
2 A 7T, 46 fEFTD SNPs 2Bl 3 1, 2D 10
fEATIIEFZFER TH - 72, 215D mtDNA i
BAEHE HHEE S N7 RBE TlE, 22— FREDA
Z W72 HEEED J5 7%, D-loop 7 &4 % v 72 HEE il
&0 DRz A 2R L 72, 2 O, D-
loop #IA 2 — P L D L ZRIEICEA TV S
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7 > mtDNA DFERHAH & ZTENT
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Summary

The aim of this study was to reveal the diversity of Japanese cattle (68 Holstein cows and 23 Japanese
Black cattle) by the use of the mitochondrial DNA polymorphisms. In addition, the analyses were perfor-
med by combined with mtDNA sequences of B. taurus, B. primigenius, B. indicus, B. bison deposited in
GenBank and phylogenetic tree were constructed to reveal the relationships between them.

The results of sequences for mtDNA D-loop type of 68 Holstein cows, 1 cattle was North East Asian type
(T4) and 53 cattle were European type (T3). In Japanese black cattle, 10 cattle were T4 type and 11 cattle
were T3 type. However, African type (T1) and Near East type (T2) were not observed in this study.

Unexpectedly, 17 cattle were correspond to B. primigenius type, which mtDNA D-loop type of B.
primigenius has not yet been reported in Japan. Seven samples of B. primigenius type of them were
additionally sequenced for coding region. The results showed that single nucleotide polymorphisms (SNPs)
were observed on 56 polymorphic sites. The 46 of SNPs were observed to unique B. primigenius types.
Furthermore, the 42 of SNPs were observed in protein coding region. The 10 of SNPs were non-
synonymous substitution.

The phylogenetic trees were illustrated by use of analysis software “MEGA4”. The estimate value from
the coding region showed the same as the value from the D-loop region.



