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A Fundamental Genetic Study for Identifying Band 3 and CHS
Genetic Diseases in Korean Cattle (Hanwoo)

Chung, Haeng-jin - Yu, Seong-Lan - Sang, Byung Chan - Lee, Jun-Heon

ABSTRACT

Many bovine genetic diseases are currently unidentified in Korea because of the relatively low
monitoring systems in the livestock farms. The molecular detection system using PCR-RFLP of
two genetic diseases, namely Band 3 (Erythrocyte Membrane Protein Band III) and CHS
(Chediak-Higashi Syndrome), have been identified in Japan and used for screening large number
of cattle whether each individual has the genetic disease or not. Using the 22 unrelated Korean
cattle (Hanwoo) individuals, molecular detection system based on PCR-RFLP have been
investigated, which can be distinguishable carriers for the genetic diseases. Even though we could
not found the causative mutations for two genetic diseases, the PCR-RFLP techniques used in
this study are very valuable for the screening the genetics diseases in Korean cattle, especially for

the proven or candidate bulls,
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Table 1. Primer sequences used in this study

Primer
name

Primers

5-AAACTCAGTGTACCTGAAGGC-3
5-GTGGTGATCTGGGACTCAAGGA-3
5-AGCTTATATCCATGCCCCAA-3
5-AGAAGTTTGTGGGGTTGTGA-3

Band3-F
Band3-R
CHS-F
CHS-R

3. Cloning ¥ sequencing

PCRS AAIgH & &2l¥ products= sequencing
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easy vector 1ul, 2x ligation reaction buffer Hul
9} 5 units T4 DNA ligase 1u S &3sto] A2
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transformation 3+$13, 1€ %3l cloning® vector
E2 Wizard Plus Minipreps DNA Purification
system(Promega Co., USA)S o] £3}o] plasmid
DNAE FZsidth 5% plasmid DNAE
EcoRI®] Aol <& inserte] % 2 HIst

insert sizeE EQ13FAth
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Shelet A3 Fig. 1914 B upe} o] k- 22
NA EFol| A Inaba 5(1996)¢] Harsk A3 7+
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AT F ASAT.

2) CHSE Yeili+ F4a 799 5% ¢
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Kunieda (1999)°1 elstd A& FE3}-9-of
Aok 115 kb9 LYST(lysosomal trafficking
regulator) A% 6,065 nucleotide position®l]
G+ A polymorphism®] Weh4=H ©] 97}
GQl 7% CHS7F vehe Ae By, 3
ol Yamakuchi 5(2000)¢] 9 ZE3}9-0 A
FAAEA S 3 A oF 405%7F CHSE et
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oM = CHS7} vYepue=A19 o515 &ls}7]
8 Yamakuchi 5(2000)°] AFE-3 primerE ©]
23} 165 bp2l PCR productE &1 4= U
om CHS 4% 99l polymorphism +7& %
AFsE7) €15k PCR-RFLPE A8t} PCR-
RFLP+ Foklo2 gR1% 4 l=H|, 165 bp7t

M 18 19 20 21 22 23 24 N

Fig. 1. PCR products of Band 3 gene in 22 Korean cattle. Lane M: 100 bp DNA
ladder marker (ELPIS, Korea), lanes 1 - 24: individuals, and lanes N:

negative control.
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Ut Z9dll= CHSE Uehs Ao, 4
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Al CHS7F glttie #4S AE & flth A2
Sasaki 5(2004) ¢l 93] 4 FEsH-¢] CHSE
ZAVe Axt 004 4.48%7) carrierol 2, 011%
gho] WSt T2l YA E o v W
9] 355%7} carriero] 2 0.04%%o] W3l T
wab 8 Ao M T o) el delfA

A i 2 4 56 7.8 910111214 15161718
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B M 12 45 678 9
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Fig. 2.
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IR Y B &S 7Y d7E & & 48
7Fdew & AFE Fal CHS e 2dd
T de N12AEE T4 Ze] & 479 A
g & 5 sl

2. Band 3 &A% CHSS Uehie 34

o 47144 &4

1) Band 3 79 9714 E £4]

Band 3 fr&7+9] 7% 32k polymorphism
< PCR-RFLPZ #91& 4 g§lo] 4 PCR
product &% cloningsF . €] cloning¥ vectorg
< sequencingdt] @zl @714 EE BLAST

M 19 202122 2324 1

—“"--ﬂ------—uc-u.

10 1112 141516 1718 19 2021 2223 24

(A) PCR products of CHS locus located in LYST gene. Lane M: 100bp

DNA ladder marker (ELPIS, Korea), lanes 1 - 24: Hanwoo individuals,
lanes N: negative control. (B) PCR-RFLP of CHS gene digested with
Fokl using 3% agarose gel. Lane M: 100bp DNA ladder marker (ELPIS,
Korea), lanes 1 - 24: Hanwoo individuals.
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3¢ Band 3 2 CHS £4

EERENELEETE

HANWOO 12

AMCTCAGTGTACCTGAAGGCCTCTCTGTATCTAACCCCACGGAGCGAGACTGGCTTATC

4l

BOVINE 2093

HANWOO 72

AMCTCAGTGTACCTGAAGGCCTCTCTGTATCTAACCCCACGGAGCGAGACTGGCTTATC

CACCCACTAGGCATACGTGTCGAATTTCCCATCTGGATGATGTTTGCTTCTGCCCTGCCT

2152

131

BOVINE 2153

HANKOO 132

CACCCACTAGGCATACGTGTCGAATTTCCCATCTGGATGATGTTTGCTTCTGCCCTGCCT

2212

GCCCTGCTGGTCTTTATTCTCATCTTCCTTGAGTCCCAGATCACCAC 178

BOVINE 2213

Fig. 3.

GCCCTGCTGGTCTTTATTCTCATCTTCCTTGAGTCCCAGATCACCAC 2259

Sequence alignment of Band 3 gene between Korean -cattle

(Hanwoo) and the published bovine Band 3 gene sequence
(GenBank accession number NM__181036).

HANWOO 1

TAGAAGTTTGTGGGGTTGTGACAAACATAAGTATTAGTAGGAGGATGAACTGCTAAAAGG 60

BOVINE 6089

61

TAGAAGTTTGTGGGGTTGTGACAAACATAAGTATTAGTAGGAGGATGAACTGCTAAAAGG 6030

AAATTGAAGATAATCGTCAATAATTCCAAATCCGGAGGAGATCCAAGGACTTCTGCTGTA 120

BOVINE 6029

121

AAATTGAAGATAATCGTCAATAATTCCAAATCCGGAGGAGATCCAAGGACTTCTGCTGTA 5970

ATTTTCACAAAGGATCTACAAACCTCTTGGGGCATGGATATAAGC 165

BOVINE

Fig. 4.

5969 ATTTTCACAAAGGATCTACAAACCTCTTGGGGCATGGATATAAGC 5923

Sequence alignment of CHS locus in LYST gene between Korean

cattle (Hanwoo) and the the published bovine CHS gene sequence
(GenBank accession number AF114785).

(http://www.ncbi.nlm.nih.gov/BLAST/) ol A
golg A3 NE B1d 7S (NM_
181036) & 100% 5= Holm 92 167 bp
otell = oW g polymorphism® ©AE 4 ¢l
o} 48 SReAE Band 39 o4
ol A 0.03%, GAAA 0.01%=Z @A 3]
=5 YeEREE(Sasaki &, 2004) £
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