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ABSTRACT

This study was performed to analyze the sequence variations of mtDNA D-loop and their effects on
milk in Hanwoo(Korean cattle). The resulting sequences were compared with previously published
sequences for other cattle breeds (GenBank J01394). The Polymerase Chain Reaction was performed to
amplify a total of 964 bp between nucleotide 15758 and 383 within D-loop region of mtDNA using
specific primers. Twenty polymorphic sites by nucleotide substitution were found in mtDNA D-loop
region of Hanwoo. The frequencies of positions at 8, 169, 16042, 16051, 16057, 16093, 16119, 16122,
16209, 16255 and 16302 nt with high levels of sequence polymorphism were 0.150, 0.950, 0.085, 0.138,
0.106, 0.085, 0.138, 0.212, 0.085, 0.148 and 0.180, respectively. The substitution effect at 16119(p< .1)
and 16185(p< 05) nt was found significant on milk production. Polymorphism of mtDNA sequence in
D-loop region could be useful for the analysis of cytoplasmic genetic variation and associations with the
other economically important traits and maternal lineage analysis in Hanwoo.
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Table 1. Primer sequences and positions used for mtDNA D-loop analysis

Primer Sequences position* Usage
mtU3 5-CCCAAAGCTGAAGTTCTATT-3' 15758~ 5777 PCR
mtL1 5-TTGGGTTAAGCTACATCAAC-3' 364~ 33 ”
bDL1 5-TCAACACAGAATTTGCACCC-3' 15863~ 5882 Sequencing
bDL2 5'-TAAATTATATGCCCCATGC-3' 16012~ 5030 "

* The nucleotide in positions based on Anderson et al. (1982).
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Fig. 1. Electrophoresis of PCR products of
bovine mtDNA D-loop region for
Hanwoo. M: ADNA/EcoR I+ Hind TII
size standard marker(Promega).

- 731 —



Kong et al. ; Effect on Sequence Variation in Mitochondrial DNA D-loop Region for Hanwoo

Table 2= 94779 &9 thfiAlE 3 wholl A
MtDNA D-loop A1 Wl 47]WHol7} ddojdt A
A3 RIEE Ve Blojth Mg 4
I F 20708 A GelA f7IRHel7 HE Hl
t}. 106, 16086, 16185, 16247 bp *| oA T}
A FS NEe 7] Wolrl HEHAL, 8,
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< 7] Wol7t AEHAY. 1 Tl A= 169
bp Aol A= 95%9] 171 Wol7k HEH AT
$H9-2] D-loop A% ®Wole] W%+ A 5(2002)
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Table 2. Polymorphic event and frequency of
sequence polymorphic location of
mtDNA D-loop region in herd of 94

Hanwoo
Bl mar ey

8 G —> A 0.150
106 T->¢C 0.053
169 A—>G 0.950
15910 T—>C 0.021
16042 T—>C 0.085
16050 C—>T 0.021
16051 T—>C 0.138
16055 T—>C 0.031
16057 G->C 0.106
16086 G -—>A 0.042
16093 G —>A 0.085
16119 T->C 0.138
16122 T->C 0.212
16139 C—>T 0.021
16185 G —>A U063
16209 C—>T 0.085
16247 C—>T 0.053
16248 C—>T 0.021
16255 T—>C 0.143
16302 G —>A e

* nucleotide in position based on Anderson et al.(1982).

16051, 16057, 16119, 16122, 16158, 16255 =
16302 A HolA A HEFHJUTE HAaeolA=
(Schatz 5, 1994) 106, 169, 363, 16022, 16057,
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Table 3. The effect of mtDNA D-loop region
variation on milk production of 94

Hanwoo
Lolgzitlg)yp in Pol;gr\;lé)r:tphlc Milk yield
8 G —>A —0.640
106 T—>C —3.747
169 A—>G 1.295
16055 T-—>C 0.616
16057 G —>C —1.191
16093 G —>A —0.767
16119 T->C -1.611"
16122 T—-—>C 0.421
16185 G —>A 3.557*
16209 C—>T —2.843

T: p<0.1, *: p<0.05.

16119 bp A GoME T7F CE A3hd Wl
7} 01385 HEHASH, o] fA|dA 2] §17]
2)8o] o3t bR @¥= —1.611(p<0.1)=
Uelettl o] x99 e] WMol Holstein(Schatz 5,
1994) - = Qe AR B Hglow, dE
31904 0.120(Mannen,  1998b),  3H9-ol A
0.483(4 5, 2002)¥} 0.293(, 2002)2] W1:=7}
AZHAh g9 dEo] 397} T A%
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