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Abstract : BoLA (bovine leukocyte antigens) have been known as gene complex related with bovine diseases and
immunological traits. This study was conducted to find out the characteristics of BoLA-DRB3 gene related to mastitis
and BL(bovine leukocyte) from 280 cattle [193 animals of Holstein cattle and 87 animals of Hanwoo]. As a result, five
PCR-RFLP types (b, d, e, f and g) using Haelll restriction enzyme, three BstYI restriction patterns (b, d and e) and
eight Rsal restriction types(b, d, f, I, j, n, o and w) were identified. Moreover, we identified new d' type (197—175/22),
having one more cutting site by BstYI enzyme than d type allele and n' type (180—169/11) having one more cutting
site by Rsal enzyme than n allele was additionally identified. Next, we identified 53 SNPs in BoLA-DRB3 exon2 from
280 cattle. SNP frequency and heterozygosity of Holstein and Hanwoo were investigated in all the SNP genotype. These
results might be based on research for identifying marker associated with bovine diseases.
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1986; Xu =, 1993; Sharif =, 1998; Juliarena =, 2008).

CNU Journal of Agricultural Science 38(1), 2011. 3 51



YT/ S2EIF Y o

o) 2191 BoLA-DRB3

KTRY DALY U YA 24

=20

BoLA-DRB3 exon2 -57%A= BLV(bovine leukemia
virus) ol FEE 2Fof 53] A& HZF 5715 (persi—
stent lymphocytosis: PL)2Q] AgAlT} W7o Ust
ATE 7t 9= AoR RIEQHLewin &, 1986;
1988), o] A1 43S EU|Z DRB 3.2*%11 allele’} PLO]
At Bo] Gk AL Xu S(1999)0] H& s
dom AGgAS 7[R & EE haplotypes< ER(endopl—
asmic reticulum) motif2] o}u|=At 70-71H 9] glutamic
acid®} arginine® TAIE|0] lom 74248 71X hap—
lotype=2] tjF-Eo] olu]i Al 75-789] valine—aspartic
acid—theronine—tyrosine(VDTY) 2.2 FAE=H o|&
region®| WA EZQI T cello] Q1AL peptide A2
= - %ﬁ‘ %% 317] Y-S Hiskgit), o]59]
A4 B 0]% BoLA-DRB3.2-3-ZA} alleled}
BLV 79 2 7::“’5 = PLIFS] Aol sl A7t of e
Uato]| A o]0 A} 2 A]o}9] Ayrshire} Black Pied
Z0]|A]*= DRB3,2*7 alleleo|A] A3}AJo] ZHlx|Qial o]k
o] F2EQIFol A= DRB3.2*113 #2304 Z1H Tt
(Udina 5, 2003; Nassiry %, 2005). 133l BLVZIE &
PLE 7h= & 7Hx]9] Z&2¢1 BLVOl| ZHH= A BLV env
gp5137} gag p24°] tiate] 3FA9] o] =4 S718HA] Y=
7991 low proviral load(LPL)2} BLVe| 7= A9t
BLV env gp512} gag p24°f| tiste] 449 ool A 57t
Sh= 7291 high proviral load(HPL)of w2} #&dx}
A alleleoli= Zo|7} Q152 BRIt LPL e ol A]
A et 22k olge|ol E2E1E 4 DRB
3.2%11 alleleof| A A4S e S m 31 DRB3,2%89]
A= WA BHAS BRI, o2 el Lo SAE}
91%o|AJi= DRB3.2%119] &= 7}2]9] subtypedl #0901,
*0902 2 *090201|4 73t A4, HPLATE]S] 74-9-= DRB
3.2%15013 *1503(*16) 0l 4] A&H/dol 5ol = it
(Juliarena 5, 2008), Ut 7L A4 9] AAA o
At G BAIE BLVo] ofg MR Al
ol ozt el gof= Azt o E FAHo
15 Aol dish g4 dHe ke 7L Qe
BoLA-DRB3 +712+2] /] tfgt A+9] Tado] Al
gk AAoltt,

A ol A ARsFQl SAERQIET 9H-2] BoLA-
DRB3 +4A5 PCRE 53}9] DRB3 A $Z3|aL 9|
TR A7 E ol Ak G A7 ItHE S (single

O

52 SYufsieiT MIB8HE AitE, 2011, 3

nucleotide polymorphisms:SNPs)<
3 el DR 20 5 19
3)
[e]

ol
b gl zAes ga oa;% gsie,
. Az Y e

1. 8 ¥ Genomic DNA F==

A 574 Bge) 1k o) GaekelE & d
FAPIE AT B 8172 EIF % 280572 0§35}
ek

Aot el el 8 i) Al EDTA7P

o) o

of Zysigict, dols AiZelsto] ““?ﬂ? buffy coat)
H3L 200 ulE DNeasy Blood & Tissue

Kit(QIAGEN, Germany)E ©]-838}o] DNAS =39S

1 genomic DNAE 4Co] 23 #&so] AM&-3}ITH

2. BOLA-DRB3 Q%x}o] 5=

BoLA-DRB3 -0-412}0] ZZ8 ©]3] van Eijk S(1992)
o] B3t primerE AR5} THTable 1), BoLA-DRB3

A= 5 W) PORE B3lof SHIsIek, 3 9 PO
ZZ2 50 ng genomic DNAS]| 1X buffer, 1.5 mM MgCl2
buffer, 0.2 mM dNTP, & H# 74 9] oligonucleotide
primer ¢! HL-0302} HL-031& Z+2F 10 pmol, 1.5 units
AmpliTaq Gold DNA polymerase(Applied Biosystems,
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Table 1. Oligonucleotide primers used for amplification of
BoLA-DRB3 gene.

Primer name Primer sequence

HL-030 ATCCTCTCTCTGCAGCACATTTCC
HL-031 TTTAAATTCGCGCTCACCTCGCCGCT
HL-032 TCGCCGCTGCACAGTGAAACTCTC
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Fig. 1. Agarose gel electrophoresis of the BoLA-DRB3 exon2
PCR products in Holstein and Hanwoo. M: 100 bp DNA ladder
marker (ELPIS, Korea), lanes 1-9: PCR products of BoLA-DRB3
exon2 and lanes N: negative control. The size of PCR product
is indicated.
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Fig. 2. APCR-RFLP types of DRB3 exon2 region using Haelll
and BsrYI restriction enzymes in Holstein and Korean cattle.
There are 5 and 5 types identified from Haelll and BsfY1 diges-
tions, respectively. M indicates size standard marker (Mspl dige-
stion of pUC18 DNA, Sigma, USA). The restriction fragments
were resolved on a 12% polyacrylamide gel.
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Fig. 3. Identified PCR-RFLP patterns using Rsal restriction
enzyme from Holstein and Korean cattle. M indicates size stan-
dard marker (Mspl digestion of pUC18 DNA, Sigma, USA). The
restriction fragments were resolved on a 12% polyacrylamide

gel.
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Rsa I
#DRB3+1201

#d Type N
#n' Type

#n Type
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TCG CCG CTG CAC AGT GAA ACT CTC ACC GAC CCC GTA GIT GIG TCT GCA GTA CGT GIC CAC CGC GGC CCG CGC CCG CIC
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CAE Ehe sme wmm pelw mew aom xGf mifl eoe
CAC .S ... ... T ... ... C.YS ...
A (res aue mee odlb o aam 5BF sine s

CAG GAT GIC CTT CTG GCT GIT GCA GIA CTC GGC GAC CAG UGG CCC TAG CTC GGT CAC CGC CCG GTA CIC GCC CCG GIC
#d' Type S WSsL L VSR

KM .G, .C. ... V.. oo oo oo oo oA LY L
al

GCT GCC GAA GCG CAC CGA GTC TTC TCC ATT ATG GAA GTA TCT GIT CAG GAA CCG CAC CCG CTC GGT CCC GIT GAA GAA
#d' Type e e e e W LA

BstY I
SR o
G .. C

ATG ACA CTC TTT CIT GGA ATA CIC CAG GAA ATG TGC TGC AGA GAG AGG AT

Fig. 4. Alignment of the BoLA-DRB3 exon2 sequence(DRB3*1201) variations for the Holstein and Hanwoo. Dots indicate identical
nucleotides with DRB3*1201(K: G/T, M: A/C, R: A/G, S: C/G, W: A/T, Y: C/T).
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Table 2. Genotype frequencies of SNPs in BoLA-DRB3 gene.

No. of cattle Frequency
SNP Genotype Holstein Hanwoo Holstein Hanwoo H' PIC HWE
position test
+ = + = + = + =
AA 62 6 29 | 20 0.369 0.24 0.518 0.357
AC 84 14 19 0.5 0.56 0.339 0.226
25 A>C 0.4747 | 0.3589 NS
cC 22 5 8 4 0.131 0.2 0.143 0.129
Total 168 | 25 | 56 | 31 1 1 1 1
AA 74 8 13 6 0.440 0.32 0.232 0.196
AC 53 13 | 27 11 0.315 0.52 0.482 0.355
26 A>C 0.4807 | 0.3620 NS
CcC 41 4 16 14 0.244 0.16 0.286 0.451
Total 168 | 25 | 56 | 31 1 1 1 1
CcC 102 | 14 | 31 21 0.607 0.56 0.554 0.677
CT 58 11 | 25 9 0.345 0.44 0.446 0.29
27 C>T 0.3085 0.2583 ND
TT 8 0 0 4 0.03 0 0 0.129
Total 168 | 25 | 56 | 31 1 1 1 1
GG 109 | 17 | 34 | 21 0.649 0.68 0.607 0.677
GA 52 8 22 7 0.31 0.32 0.393 0.226
28 G>A 0.3241 0.2688 ND
AA 7 0 0 3 0.042 0 0 0.097
Total 168 | 25 | 56 | 31 1 1 1 1
AA 107 | 15 | 33 | 22 0.637 0.6 0.589 0.71
AC 54 10 | 23 8 0.321 0.4 0.411 0.256
29 A>C 0.3389 | 0.2787 ND
CC 7 0 0 1 0.042 0 0 0.032
Total 168 | 25 | 56 | 31 1 1 1 1
CcC 37 7 15 8 0.220 0.28 0.268 0.258
CG 93 11 | 20 6 0.554 0.44 0.357 0.194
49 C>G 0.4984 | 0.3711 NS
GG 38 7 21 17 0.226 0.28 0.375 0.548
Total 168 | 25 | 56 | 31 1 1 1 1
AA 37 9 15 8 0.220 0.36 0.268 0.258
AT 94 10 | 20 6 0.56 0.04 0.357 0.194
50 A>T 0.4984 | 0.3711 NS
TT 37 6 21 17 0.220 0.24 0.375 0.548
Total 168 | 25 | 56 | 31 1 1 1 1
cC 37 8 30 8 0.220 0.32 0.536 0.258
CA 94 10 5 6 0.56 0.04 0.089 0.194
51 CA 0.4984 | 03711 NS
AA 37 7 21 17 0.220 0.28 0.375 0.548
Total 168 | 25 | 56 | 31 1 1 1 1
GG 71 11 23 19 0.423 0.44 0.411 0.613
GC 81 13 | 26 6 0.482 0.52 0.464 0.194
53 G>C 0.4908 0.3672 NS
CcC 16 1 7 6 0.095 0.04 0.125 0.194
Total 168 | 25 | 56 | 31 1 1 1 1
CcC 75 14 | 27 10 0.446 0.56 0.482 0.323
CA 75 9 19 10 0.446 0.36 0.339 0.323
61 C>A 0.4443 0.3425 ND
AA 18 2 10 11 0.107 0.08 0.179 0.355
Total 168 | 25 | 56 | 31 1 1 1 1

|.
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Table 2. Genotype frequencies of SNPs in BoLA-DRB3 gene.

No. of cattle Frequency
SNP Genotype Holstein Hanwoo Holstein Hanwoo H' PIC HWE
position test
+ = + = + = + =
TT 119 | 18 | 36 | 24 0.708 0.72 0.643 0.774
TG 30 4 17 4 0.179 0.16 0.304 0.129
62 T>G 0.2756 | 0.2351 ND
GG 19 3 3 3 0.113 0.12 0.054 0.097
Total 168 | 25 | 56 | 31 1 1 1 1
CcC 75 13 19 12 0.446 0.52 0.339 0.387
CT 7 | 10 2 0.042 0.04 0.179 0.065
63 CA 72 9 14 6 0.429 0.36 0.25 0.194
0.4712 | 0.4060 ND
C>A>T AA 1| 2 7 0.065 0.08 0.125 0.065
TT 3 0 0.018 0 0.107 0.36
Total 168 | 25 | 56 | 31 1 1 1 1
TT 43 5 19 12 0.256 0.2 0.339 0.387
CT 81 13 18 12 0.482 0.52 0.321 0.387
/1 cc 0o s o] o006 0 0.143 0
>C> 0.6206 | 0.5485 NS
GG 19 3 3 3 0.113 0.12 0.054 0.097
G>A
GT 15 4 8 4 0.089 0.16 0.143 0.129
Total 168 | 25 | 56 | 31 1 1 1 1
TT 43 10 | 31 19 0.256 0.04 0.554 0.613
TC 91 12 4 0.542 0.36 0.214 0.129
72 T>C 0.4608 0.3515 ND
CcC 34 6 13 0.202 0.24 0.232 0.258
Total 168 | 25 | 56 | 31 1 1 1 1
CcC 65 13 | 21 17 0.387 0.52 0.548 0.548
CT 74 7 19 5 0.440 0.28 0.339 0.161
74 C>T 0.4908 0.3672 NS
TT 29 5 16 9 0.173 0.2 0.286 0.29
Total 168 | 25 | 56 | 31 1 1 1 1
GG 77 10 | 39 18 0.458 0.04 0.696 0.58
GC 78 16 0.464 0.36 0.256 0.194
75 G>C 0.4747 | 0.3589 NS
CcC 13 6 1 7 0.077 0.24 0.018 0.226
Total 168 | 25 | 56 | 31 1 1 1 1
GG 164 | 19 | 41 20 0.976 0.76 0.732 0.645
GC 3 6 9 2 0.018 0.24 0.161 0.065
82 G>C 0.0962 | 0.0905 ND
CcC 1 0.006 0 0.107 0.290
Total 168 | 25 | 56 | 31 1 1 1 1
AA 85 15 | 39 | 22 0.506 0.6 0.696 0.71
AG 76 9 13 8 0.452 0.36 0.232 0.258
83 A>G 0.3389 | 0.2787 ND
GG 7 1 4 1 0.042 0.04 0.071 0.032
Total 168 | 25 | 56 | 31 1 1 1 1
AA 31 2 17 15 0.185 0.08 0.304 0.484
AT 102 | 18 | 20 9 0.607 0.72 0.357 0.290
84 A>T 0.5035 0.3736 NS
TT 35 5 19 0.208 0.2 0.339 0.226
Total 168 | 25 | 56 | 31 1 1 1 1
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Table 2. Genotype frequencies of SNPs in BoLA-DRB3 gene.

No. of cattle Frequency

SNP Genotype Holstein Hanwoo Holstein Hanwoo H' PIC HWE
position test

I - I - 3 - I -

GG 99 | 10 | 41 0 0.589 0.4 0.732 0

GC 56 | 15 | 14 | 31 0.333 0.6 0.25 1
85 G>C 0.3797 | 0.3047 ND

CC 13 0 1 0 0.077 0 0.018 0

Total 168 | 25 | 56 | 31 1 1 1 1

TT 111 | 18 | 46 | 26 0.661 0.72 0.821 0.839

TC 56 | 5 4 4 0.333 0.2 0.071 0.129
9 T>C 0.2582 | 0.2225 ND

CC 1 2 1 0.006 0.08 0.107 0.032

Total 168 | 25 | 56 | 31 1 1 1 1

CcC 145 | 22 | 51 | 27 0.863 0.88 0.911 0.871

100 CG 23 3 5 4 0.137 0.053 0.089 0.129
0.0731 | 0.0696 ND

G GG 0 0 0 0 0 0 0 0

Total 168 | 25 | 56 | 31 1 1 1 1

CcC 94 | 16 | 44 | 21 0.556 0.64 0.786 0.677

101 CA 68 | 7 9 0.405 0.28 0.143 0.290
0.3085 | 0.2583 ND

CA AA 6 2 4 1 0.036 0.08 0.071 0.032

Total 168 | 25 | 56 | 31 1 1 1 1

GG 73 8 | 28 | 10 0.435 0.32 0.5 0.323

103 GC 89 | 15 | 18 | 11 0.53 0.6 0.321 0.355
0.4149 | 0.3258 ND

G>C CcC 6 2 10 | 10 0.036 0.08 0.179 0323

Total 168 | 25 | 56 | 31 1 1 1 1

AA 85 | 16 | 35 | 12 0.506 0.64 0.625 0.388

105 AG 74 | 7 11 9 0.440 0.28 0.196 0.290
0.1405 | 0.1291 ND

A>G GG 9 2 10 | 10 0.054 0.08 0.196 0.323

Total 168 | 25 | 56 | 31 1 1 1 1

CcC 158 | 22 | 45 | 22 0.940 0.88 0.804 0.71

108 CT 10 | 3 1 0.056 0.053 0.125 0.032
0.0731 | 0.0696 ND

CT TT 0 0 4 8 0 0 0.071 0.258

Total 168 | 25 | 56 | 31 1 1 1 1

TT 35 5120 | 5 0.208 0.2 0.357 0.161

113 TA 1271 19 | 26 | 16 0.756 0.76 0.464 0.516
0.4908 | 0.3672 NS

T>A AA 6 1 10 | 10 0.036 0.04 0.179 0.323

Total 168 | 25 | 56 | 31 1 1 1 1

CcC 119 | 19 | 51 | 27 0.708 0.76 0.911 0.871

114 CA 48 | 6 5 4 0.286 0.24 0.089 0.129
0.2402 | 0.2091 ND

C>A AA 1 0 0 0 0.006 0 0 0

Total 168 | 25 | 56 | 31 1 1 1 1

CcC 165 | 22 | 46 | 27 0.982 0.88 0.821 0.871

115 CG 2 0 7 4 0.012 0 0.125 0.129
0.0962 | 0.0905 ND

C>G GG 1 3 3 0.006 0.12 0.054 0

Total 168 | 25 | 56 | 31 1 1 1 1
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Table 2. Genotype frequencies of SNPs in BoLA-DRB3 gene.

No. of cattle Frequency

SNP Genotype Holstein Hanwoo Holstein Hanwoo H' PIC HWE
position test

ar - ar - ar - ar -

GG 43 | 7 17 | 7 0.256 0.28 0.304 0.226

GT 37 | 5 16 | 5 0.220 0.2 0.286 0.161

GC 61 7 8 6 0.363 0.28 0.143 0.194
116 CcC 5 2 10 | 10 0.03 0.08 0.179 0.323 0.5658 | 0.4971 NS

C>T>G

CT 19 | 4 5 1 0.113 0.16 0.089 0.032

TT 3 0 0 2 0.018 0 0 0.065

Total 168 | 25 | 56 | 31 1 1 1 1

cC 144 | 25 | 50 | 29 | 0.857 1 0.893 0.935

119 CT 24 1 0 6 2 0.143 0 0.107 0.065
0.0731 | 0.0696 ND

C>T T 0 0 0 0 0 0 0 0

Total 168 | 25 | 56 | 31 1 1 1 1

TT 35 | 5 | 23] 21 0.208 0.2 0.411 0.677

124 TC 110 16 | 19 | 9 0.655 0.64 0.339 0.29
0.4984 | 0.3711 NS

>C cc 23 | 4 14 1 0.137 0.16 0.25 0.032

Total 168 | 25 | 56 | 31 1 1 1 1

TT 60 | 9 | 27 | 20 | 0357 0.36 0.482 0.645

143 TA 63 | 7 8 4 0.375 0.28 0.143 0.129
0.5051 | 0.3744 NS

T>A AA 45 | 9 | 21 7 0.268 0.36 0.375 0.226

Total 168 | 25 | 56 | 31 1 1 1 1

cC 114 | 15 | 46 | 27 | 0.679 0.6 0.821 0.871

149 CT 53 | 10 | 10 | 4 0.315 0.4 0.179 0.129
0.2756 | 0.2351 ND

C>T TT 1 0 0 0 0.006 0 0 0

Total 168 | 25 | 56 | 31 1 1 1 1

AA 24 | 6 18 | 14 | 0.143 0.24 0.321 0.452

AT 75 8 121 9 0.446 0.32 0.214 0.290

AG 33 | 5 10 1 0.196 0.2 0.179 0.032
173 GG 1210 8 4 0.071 0 0.143 0.129 0.6595 | 0.5773 NS

A>T>G

GT 17 ] 6 8 3 0.101 0.24 0.143 0.097

TT 7 0 0 0 0.042 0 0 0

Total 168 | 25 | 56 | 31 1 1 1 1

AA 74 | 11 | 24 | 20 0.44 0.44 0.429 0.645

174 AT 81 | 13 | 22 | 6 0.482 0.52 0.393 0.194
0.4680 | 0.3554 NS

A>T TT 13 1 10 | 5 0.077 0.04 0.179 0.161

Total 168 | 25 | 56 | 31 1 1 1 1

TT 101 | 14 | 31 | 23 0.601 0.56 0.554 0.742

188 TG 55 11 | 16| 3 0.327 0.44 0.286 0.097
0.4035 | 0.3542 ND

TG GG 2] 0 9 5 0.071 0 0.161 0.161

Total 168 | 25 | 56 | 31 1 1 1 1
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Table 2. Genotype frequencies of SNPs in BoLA-DRB3 gene.

No. of cattle Frequency

SNP Genotype Holstein Hanwoo Holstein Hanwoo H' PIC HWE
position test

+ = + - + - + -

GG 36 | 4 | 13| 8 0214 0.16 0.232 0.258

GA 54 | 13| 6 5 0.321 0.52 0.107 0.161

GT 29 | 3 5 1 0.173 0.12 0.089 0.032
GiiiT AA 7 1 10 | 11 0.042 0.04 0.179 0.355 0.6684 | 0.5862 NS

AT 24 | 4 9 2 0.143 0.16 0.161 0.065

TT 181 0 | 13| 4 0.107 0 0.232 0.129

Total 168 | 25 | 56 | 31 1 1 1 1

AA 103 | 13 | 31 | 23 | 0613 0.52 0.554 0.742

191 AT 531 12 ] 17| 3 0.315 0.48 0.304 0.097
0.4038 | 0.3192 ND

A>T TT 2] 0 8 5 0.071 0 0.143 0.161

Total 168 | 25 | 56 | 31 1 1 1 1

TT 115 17 | 27 | 13 | 0.684 0.68 0.482 0.419

194 TG 50 | 8 | 23| 9 0.298 0.32 0.411 0.290
03668 | 0.2966 ND

G GG 3 0 6 9 0.018 0 0.107 0.290

Total 168 | 25 | 56 | 31 1 1 1 1

AA 106 | 19 | 37 | 23 | 0.631 0.76 0.661 0.742

195 AG 55 | 6 13| 5 0.327 0.24 0.232 0.161
0.3241 | 0.2688 ND

A>G GG 7 0 6 3 0.042 0 0.107 0.097

Total 168 | 25 | 56 | 31 1 1 1 1

GG 145 | 18 | 43 | 26 | 0.863 0.72 0.768 0.839

199 GC 23| 7 | 13| 5 0.137 0.28 0.232 0.161
0.1649 | 0.1553 ND

G>C cC 0 0 0 0 0 0 0 0

Total 168 | 25 | 56 | 31 1 1 1 1

cc 114 | 17 | 39 | 24 | 0.679 0.68 0.696 0.774

201 CT 52 | 8 17 | 7 0310 0.32 0.304 0.226
0.2402 | 0.2091 ND

T TT 2 0 0 0 0.012 0 0 0

Total 168 | 25 | 56 | 31 1 1 1 1

GG 109 | 13 | 40 | 25 | 0.649 0.52 0.714 0.806

205 GC 58 | 12 |16 | 6 0.345 0.48 0.286 0.194
0.3085 | 0.2583 ND

G>C cC 1 0 0 0 0.006 0 0 0

Total 168 | 25 | 56 | 31 1 1 1 1

AA 89 | 15 | 33 | 11 0.530 0.6 0.589 0.355

206 AT 70 | 7 | 12 | 10 | 0417 0.28 0.214 0.323
03797 | 0.3047 ND

A>T TT 9 3 11 | 10 | 0.054 0.12 0.196 0.323

Total 168 | 25 | 56 | 31 1 1 1 1

GG 101 | 12 | 24 | 19 | 0.601 0.48 0.429 0.613

244 GT 60 | 13 | 26 | 12 | 0357 0.52 0.464 0.387
03797 | 0.3047 ND

G>T TT 7 0 6 0 0.042 0 0.107 0

Total 168 | 25 | 56 | 31 1 1 1 1
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Table 2. Genotype frequencies of SNPs in BoLA-DRB3 gene.

No. of cattle Frequency
SNP Genotype Holstein Hanwoo Holstein Hanwoo H' PIC HWE
position test
+ = + = + = + =
cC 125 | 18 | 40 | 25 0.744 0.72 0.714 0.804
245 CT 41 7 16 6 0.244 0.28 0.286 0.194
0.2402 | 0.2091 ND
CT TT 2 0 0 0 0.012 0 0 0
Total 168 | 25 | 56 | 31 1 1 1 1
TT 127 | 17 | 43 | 26 0.756 0.68 0.768 0.839
246 TC 40 8 13 5 0.238 0.32 0.232 0.161
0.2402 | 0.2091 ND
C CC 1 0 0 0 0.006 0 0 0
Total 168 | 25 | 56 | 31 1 1 1 1
TT 89 14 | 45 | 20 0.530 0.56 0.804 0.645
248 TG 77 8 9 10 0.458 0.32 0.161 0.323
0.3241 0.2688 ND
T>G GG 2 3 2 1 0.012 0.12 0.036 0.032
Total 168 | 25 | 56 | 31 1 1 1 1
AA 125 | 16 | 41 23 0.744 0.64 0.732 0.742
250 AG 28 4 15 6 0.167 0.16 0.268 0.194
0.2756 | 0.2351 ND
A>G GG 15 5 0 2 0.089 0.2 0 0.065
Total 168 | 25 | 56 | 31 1 1 1 1
GG 91 13 | 26 13 0.542 0.52 0.464 0.419
CcC 0 0 10 10 0 0 0.179 0.290
TT 52 6 0.31 0.24 0 0
21 GT 24 6 0 0 0.143 0.24 0 0 0.5459 | 0.4465 ok
G>T>C
CT 0 0 10 5 0 0 0.179 0.161
GC 1 0 10 3 0.006 0 0.179 0.097
Total 168 | 25 | 56 | 31 1 1 1 1
AA 98 13 17 12 0.583 0.52 0.304 0.387
GG 4 10 0.036 0.16 0.161 0.290
252 TT 2 0 0 0.012 0 0 0
A>G> AT 30 3 15 6 0.179 0.12 0.268 0.194 0.4763 0.4307 ND
>C AG 25 3 10 3 0.149 0.12 0.179 0.097
AC 7 2 5 0 0.042 0.08 0.089 0
Total 168 | 25 | 56 | 31 1 1 1 1
CcC 112 | 15 | 44 | 27 0.667 0.6 0.786 0.871
258 CG 29 5 8 3 0.173 0.2 0.143 0.097
0.3389 | 0.2787 ND
G GG 27 5 4 1 0.161 0.2 0.071 0.032
Total 168 | 25 | 56 | 31 1 1 1 1
! Heterozygosity.

: Polymrphism information content.

} Hardy-Weinberg Equilibrium test, NS means not significant, ND means not done.
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