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ABSTRACT

This study was performed to analyse the sequences of variations of mtDNA D-loop and their effects on
carcass traits in Hnawoo(Korean cattle). The resulting sequences were compared with previously published
sequences for other cattle breeds(GenBank J01394). The PCR was used to amplify a total of 964 bp between
nucleotide 15758 and 383 within D-loop region of mtDNA using specific primers. Twenty five polymorphic
sites by nucleotide substitution were found in mtDNA of Hanwoo. The frequencies of positions at 169, 16042,
16093, 16119, 16255 and 16302 nt with high levels of sequence polymorphism were 0.891, 0.117, 0.109,
0.182, 0.197 and 0.117, respectively. The substitution effect at 169 and 16119 nt was found significant on
marbling score. Also substitution effect at 169 and 16042 nt was highly significant(; ¢ 0.01) on backfat.
thickness. 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.

(Key words : mtDNA, D-loop region, Sequence variation, Hanwoo)

I A = +AE *POH frashA %7413 AT-eh= v
T 8% =R &8y
Mitochondrial DNA(MDNA)= 3] DNA Xt} I 4 u BT glo} DNAL o} 16.5 kb
A71Agke] X3zt &HeT) ““FEFL(Brown 5, A7E 7K olF 3 7R ExEA B
1979), 3 DNA?] Fd%2¥= o2 2A Al FHdE™, 3 DNA%E =y ow HAs
AS Fth= EAlo] Hal(Hutchison 5, 1974)% = genome©]UH(Anderson &, 1981; Bibb &,
of QlFE WIS B EREEoA T 2 1981).

Corresponding author : G. J. Jeon, Department of Genomic Engineering, Genomic Informatics Center, Hankyong
National University, Ansung 456-749, Korea Tel:+82-31-670-5330, Fax:+82-31-675-5331
E-mail: gjjeon@hnu.hankyong.ac.kr



Oh et al.

B

2ol 941 mtDNA D-loop A<1¢] ¢1714
FolE A3t & 2 FE1F sk} As
A+-(Bradley 5, 1996; Mannen 5, 1998b;
Kim % 1999), 1¢]al A3 f AR 5
AAHA(Ron %, 1993; Schutz 5, 1994
Boettcher 5, 1996)¥} ¥ ¥ A 2L FAAR
24 o] Ay k. 53], Axd 3
F 3= A FZF(recombination) &7 glo] EAIA-
A&}7] wjEo] mtDNA D-loop Wolo] wha} &
AL a7l ol A3 Alxd gijel A wf
A4 FAsEE 2= BAAE A
7} 3l (Mannen 5, 1998a). 15 <QF A3
Aavte] gk A4 o] ot Ao
Ffreb A Ahbdel o] 2-10%7F B3
o 3l A% QE(ROH <, 1993) 599 AS$
mtDNA D-loop 7|%e]7} =A| ol #2914
¢ FEgs wHoal Ba FHvk(Mannen s,
1998a). 12yt A9 7% XF7HA| D-loop 4
ool tyg %OV* @%8 T2 PCRS 9]
23 RFLP marker7} 2 YA o]&5 o] gor}
RFLP marker= Zt%& Algtas QIx|HF-Ho] w
£ JhAIZEe] Wol o] iAo g wr] kel
A7INEE AF ek HlaskeE Aol B
At 83 ARE 45 T AT

29 mtDNA 714E EA 3 stk
Anderson 5(1982)°] F*Z A mtDNAS] # A
ANMLEE FEsEle] ®adk o]F Ron &
(1993)2 Holsteinz-2] =l w2} highe} low
groupl 2 EF3I dAa A AT i
D-loop 49| A7IMEE vl EA45k] A
SEo| zlolE WdF L, Takeda 5(1997)2>
mtDNA D-Ioop Oﬂ"ﬂlﬁ o] BgE titow

M

x
=
S

L Hr @

O X
%
Ml

2o o
Ho

O

.
o
o
o

0;

J

=y

SIRCRS) 31 Z23}9-%F 2 Holstein
% fi °ﬂ71HH°E‘/l ztolE HlaL fHES}H]
B3l om T3k Mannen & (1998a, b)2 o
¥ Ewae-H ko] miDNA D-loop $3714<
Hold S Foke FExge ARERE
731313l Yo7k mDNA 71Ho 7 =AY
Aol W= G3FS Badh bl ok =
el A9 =99k g9 mtDNA D-loop <3
oo <d7|Wolo] ot {FHA thdd At
B4 5, 1996, 2002; ©] &, 1998; Kim %,

; mt DNA

2003)% H} gloi}, $H9-olA mtDNA D-loop 4
o] dr|wolel AAFAIN] AHHAY AT
12k Holrh(, 2002)
by B elNE Sue afel §4
AFQ¢l -5 o2 miDNAS] D-loop 44
9] AN EE ZAAStE AAEATe] AT
74]3 v‘i‘*@]o}‘ﬂ SR A WHold |
£ Fotste] ghe-o] Al BE H A
%k% SR E AR Qua Sas

pud

=
=
U

ol dped
=

= O

FAA g% A Art LAY
AgeAt &5 FoHAE Pu
Murale] 5~ ) mie] @olg
gl tubeo] APk,

2. Genomic DNA2| 22| & X x|

AFH T Mo ZHEl Genomic DNAS] £z
2 AAE Miller 5(1988)9] WS A5 WY
sto] 2] GAISelaL, E2]¥l DNAT TE buffer
(10 mM Tris-HCI pH 7.4; 1 mM EDTA)ell &3l
sto] A el ARE-SESAT

3. mtDNA D-loop & 92| primer &M 2! PCR

==
Z~ mDNA2] D-loop 99& F% 2 d7]|A

S $3t primerE2 Anderson 5(1982)
£ EUlZ 3}o] 157587} 383 Afo]
= 71449 F-9lolA Table 13 %

PCR <3< template DNA <} 200 ng, 10
pmol primer 2} 0.5p¢, dNTP 5p¢, 10X PCR
Buffer 2.5p¢, Taq DNA polymerase(IBS) 1 unit
o] Al DW.E FH7tete] T F9E5 2514%
kR 2™, GeneAmp PCR System 2700(App|ied
biosystems)= ©]-£3}th PCR A2 %% 94
T A1 5%3F denaturation= 214 O}F_, 24



Oh et al.

; mt DNA

Table 1. Primer sequences and positions used for mtDNA D-loop analysis

Primer Sequences position* Usage
mtU3 5-CCCAAAGCTGAAGTTCTATT-3 15758 ~ 15777 PCR
mtL1 5-TTGGGTTAAGCTACATCAAC-3' 364 ~ 383 ”
bDL1 5-TCAACACAGAATTTGCACCC-3' 15863 ~ 15882 Sequencing
bDL2 5-TAAATTATATGCCCCATGC-3' 16012 ~ 16030 ”

*The nucleotide in positions based on Anderson et al. (1982).
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Table 2. Type and frequency of sequence pol
ymorphic site of mt DNA D-loop re-
gion in herd of Hanwoo

Location in Polymorphic Frequency
D-loop* event
8 G— A 0.058
106 T—->2C 0.058
169 A— 3 0.891
15910 T—2C 0.015
16042 T—->2C 0.117
16049 C—T 0.022
16050 C—T 0.051
16051 T—->2C 0.036
16055 T—2C 0.043
16057 G—C 0.088
16074 T—->2C 0.007
16085 T—2C 0.007
16086 G— A 0.015
16093 G~ A 0.109
16119 T—2C 0.182
16122 T—2C 0.051
16141 T—->2C 0.007
16143 A—T 0.007
16185 G— A 0.036
16209 C—->T 0.051
16231 C—T 0.044
16242 T—2C 0.029
16247 C—->T 0.051
16255 T—2C 0.197
16302 G — A 0.117
*The nucleotide in position based on Anderson et
al(1982).
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Table 3. Simple statistics for economic traits of Hanwoo

Body weight Carcass weight ;%2%:25';?:; tﬁi(lz(f:sts Marbling score
Mean 5284 301.3 75.9 0.72 2.45
Standard deviation +48.94 +30.44 +8.07 +0.29 +1.48
Table 4. The effect of mtDNA D-loop region variation on carcass traits of Hanwoo
Site Polymorphic event cw MS? LMA® BF
8 G— A 3.24 -0.54 -3.40 0.12

106 T—2C -3.46 0.01 6.27 -0.04

169 A—3 -3.34 -1.08* 3.37 -0.31**
16042 T—2C 3.56 1.07 0.18 0.34**
16050 C—-T 1.69 0.39 -5.20 -0.04
16057 G—C -2.74 -0.68 3.20 0.13
16093 G— A -1.30 -0.71 -5.92 0.04
16119 T—2C -1.35 1.29** -0.88 0.10
16122 T—2C 6.84 0.46 2.35 0.10
16209 C—T -6.89 -0.08 111 -0.16
16247 C—-T -10.05 -0.88 174 -0.64
16255 T—>2C 1.98 0.78 -0.86 0.04
16302 G— A -0.01 0.00 0.00 0.01
*:p €0.05 *:p (0.01

CW!: Carcass Weight, MS?: Marbling Score, LMAS: Longissimus Muscle Area,

BF*: Backfat Thickness

Frolg ®Wolgdrt uERd 169, 16042 B
16119 bpA| el A o] ki ghg- FHake] Wo] A
ZNEE 4 5(2002)9 Ko 169 bpE 0.813,
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Ehtar glo} ¥ AEy fARE At &
QS-S & 4 9k 1E]al 106, 16050, 16057,
16093, 16122, 16209, 16255 %! 16302 bp # &
o A 5(2002)¢] Hiel H Ad HIEofA
Hlzo] Hol7l AEd A& Flssith

wdd7lel X3 o3 F 25719
polymorphic site”} 1=}t 15 =2 Poly-
morphic site®] 7]¥o] W= 169, 16042,
16093, 16119, 16255 = 163024 $]x]ol A
0.891, 0.117, 0.109, 0.182, 0.197 % 01172
=5k 169 2 161194 |04 e] A7]A]
ghol] oJ3k MSe] @ ¥i= -1.08(f <0.05), 1.29( <
0.01)% vEPFon, 169 2 160424 9]l
Aol A x|gkel| o]F BF &y -0.31( ¢
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