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ABSTRACT

This study was aimed to find SNPs related with marbling score in Hanwoo (Korean cattle) using
BcSNPdb. This study was searched QTL region related with marbling score and extracted 3,605 SNPs by
applying BcSNPdb. Among these SNPs, 347 nonsynonymous SNP were selected and 160 SNPs were
verified by PCR and finally proven with application to experimental data of the national progeny test.
BTS_003888, BTS_012665 and BTS_009454 candidate SNPs were revealed significantly associated with

marbling score (P<0.05),

and BTS_025951 candidate SNPs was significantly associated with backfat

thickness (P<0.05). From the result, SNPs from BTS_003888, BTS 009454, BTS_052584 and BTS_025951
were considered to be useful for the advancement in selective improved model in marbling score and

backfat thickness of Hanwoo.
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Table 1. The
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information of candidate SNPs showed polymorphism on the BcSNPdb

SNP Gene BTA Sequences Tm  Product size
F7 CGTTTTGGGTGCTTCTCATT
BTS_000197 AIBP 3 R?” CTCACGTGTGAAAGGGGATT 60 432
EY CTTCCTCCACAAAATAAAAGCAGAT
F  GGGCAGGGAGAGGTAAAAAT
BTS 040408 MGC137718 3 R TAGTGCTGCTTCCCGTCTTT 60 448
E TGAACATGGCTCAGCGGTGGAACCA
LOC514233 F TGCACTCTTTAGGCCTCCAT
BTS 038474  \iGéioeng7 3 R CACATGAGCGTCACATTTCC 60 401
E CGTGAATCCAGCCCTACGCCGTCAC
LOC505212 F CCCCATCAAGAGCAGGTAGA
BTS 003888 |'3cs33503 3 R AAGCCCAGATGTTTCCTCCT 62 442
E TTGAAAAGAGGCTTGGAGAGAAGTG
F CCCTAATTGTGCCTCAGCTT
BTS_012665 BCAS2 3 R CCACTGATGGTTTCCAAAAGA 58 407
E TTCAAATGAAGCAGCAACACGGAGA
LOC526059 F  ACCAGTGCCTCAGGAAACAT
BTS 018201 | 3c78a008 3 R ATGCCCCTCACAGTCTTCAG 60 404
E TTTAGAATTTCTAATGAATTGAGTG
LOC782422 F AGCCAATCATGCACACAAAC
BTS 018391 | 3506537 3 R CTTGAACTCCTCCCACCTCA 63 421
E TGCTGCTGGCAGTACGGCTGTGGGT
F GAACTTGCACCGCAACTCTA
BTS 025951 LOC506123 3 R TGCTCACTCCAAAACGCTTA 60 438
E ATGAGAAGGTTAGCGAACCACTGCT
LOC513654 F TGCAGAATACCCCTTCTTGG
BTS 027448  \ioiizaars, 3 R TCATCCCCAAATGGTTGTCT 60 468
E TAAAGTAGTCCTCTGGGGGCCAGGT
LOC540952 F ACATCCACTGTCCCCAAGAG
BTS 035475  |'i7gsans 3 R GTGGCTGCTCCTTTCATCTT 58 423
E CTGACATTTATTTTGTCCTCCTTCC
F AGCCCTCACACTGCAGACTT
BTS 049551 LOC780933 4 R TTCCACAGAACCCCACTCTC 60 424
E TTCATCAGCGCATCCAAGAG
F  AAACGCATCGATTTCATTCC
BTS 013999 LOC539712 8 R GACACAGGAGAGTCGGTGGT 60 407
E AAGAGATTTTTCCAAGGCATCACCA
LOCS21217 F ATCTTAGGGGAGGGGGCTAT
BTS 000454 o35 e 10 R TTCCGTTGGAGATACTTGTGG 58 442
E GTTCCCAATTCCTCTCGGCGGGGAA
LOCE27574 F CAGGGGCTAGGGAATAAAGG
BTS_ 032387 | 3ceqazg 10 R TGGCTGCTTAATAGGCCAAG 62 419
E CCATGAGTCCAAAAGAACATTCATG
MGC127744 F AGATGAGAGACGCCATCACC
BTS_000658 CA 14 R GGAGACCTCTACAGCGGTTTTA 60 420
E TTCCGTTTACCCTTTTTCTATGATG
F  AGAATTCACACCCAGGCACT
BTS 008451 SDC2 14 R AGGTTTCCCTCAGGAGCATT 60 485
E CATCGTCAATAGGATACACTCCTGA
MGC143025 F ATGAGCAAGTCGAGAGCACA
BTS 004657 |'Scg17176 16 R CGGCTTCTCACTTTCTACGG 62 472
E CCATGAGGGGAACACTTGAGGTCCA
F  ACAAGCCTGCGATGTATCCT
BTS_032944 PDPN 16 R CCTGAGTGTGGCCCTAGTTT 60 437
E ACACATACCAGCTCTTGATGCCTTT
F GCCCTCATCTTTCCCACAAT
BTS_011037 PPID 17 R CCCCTTTCTGTGAATGGTTG 60 420
E GTAGTGTTTGGCCAAGTGAT
F  AATCAGAGCTTCCCCCAAGT
BTS 052584 LOC786852 17 R GGCACTGTCACCCAGAAAAT 60 423
E

GTCCCCGGGTCAGCAGAAGCTGTCA

Y Forward sequence, ? Reverse sequence, ¥ Extension sequence
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Table 2. The statistical informations and the frequencies of genotypes of candidate SNPs

SNP Region  Genotype Nh%agf Frequency HY PIC? HWE?
AA 130 0.289
AC 195 0.433
BTS 003888 Exon ce 125 0278 0.5741 0.5412 0.7622
Total 450 1
AA 6 0.013
AG 33 0.072
BTS_012665 Exon GG 21 0.915 0.1441 0.1334 0.1482
Total 460 1
CcC 109 0.237
CG 244 0.530
BTS_018201 Exon GG 107 0233 0.2366 0.2145 0.1024
Total 460 1
AA 31 0.067
AG 201 0.436
BTS 025951 Exon GG 229 0.497 0.5586 0.4608 0.6842
Total 461 1
CcC 126 0.269
CG 251 0.536
BTS_009454 Exon GG o1 0194 0.6021 0.5331 0.7844
Total 468 1
CcC 123 0.273
CG 214 0.476
BTS_052584 Exon GG 113 0.251 0.4336 0.4196 0.4325
Total 450 1

Y Heterozygosity,
2 Polymorphism information content,

® p-value for deviation of genotype distribution from Hardy-Weinberg equilibrium

BIste] foldo] Ukt 49 o FRTAE

(0.165), tt]oFIn L FHW = (0.345)7F 2 o
TFoll A et FAA B W AL o F
At wEA o2 ArAze vjas] B oo
2 Ao Ayrl SNP marker=A9] F&4 3
HHE A HEolxA] gevhar & A
=3

2. 3t ZAHHE AZEY

Table 29] | 47659
AIE npgoz 7k A HE SNP typed} o}
-

AR, dF, oo 44 a1 1

48

3l H A5 (least squares means)S -5}
folAdo] AAE A= Table 39 AAEFA
Table 3914} 7Ho] BTS 003888 o] AA 4=t
3, BTS 012665 GG 3%, 18
BTS_009454¢] CC A& 7H4+= 7HAE&
2 FAAEE 7= Al vEi A
WE Ao ddAow skl el &
A Azt dA o] H8ele ul 95%0]
g Al e A9E HoFa QrkP<
0.05). BTS 0126652 AASt AG FHxlgL A
A B-Hetel A YehE =Tt 10% G50
I GG AR 0] 90%S Lehtal lo] Eol
g dhe-o] fdH o= wETh BTS.
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Table 3. Least square analysis of 4 candidate SNPs related to marbling score and backfat

thickness
Number BFY MAR”
SNP Genotype
P of head LS+ rggan P-value LS+ rg(lezan P-value
AA 130 7.56+0.37 6.96+0.62
AC 195 6.98+0.29 5.98+0.45 3
BTS 003888 0.525 0.043
- CcC 125 7.04+0.29 4.56+0.45
Total 450 7.55+0.13 4.97+0.18
AA 6 8.33+1.76 4.33+1.38
AG 42 6.78+0.39 3.11+0.34 3)
BTS 012665 0.787 0.019
- GG 417 7.61+0.14 5.16+0.20
Total 465 7.61+0.24 4.98+0.26
AA 32 7.18+0.40 3.75+0.57
AG 200 7.03+0.18 3 4.8 +0.27
BTS 025951 0.019 0.748
- GG 233 8.05+0.21 5.28+0.27
Total 465 7.54+0.55 4.99+0.14
CccC 130 7.53+0.26 6.25+0.41
CG 249 7.58+0.17 4.28+0.21 2
BTS_009454 GG 86 7.47+0.35 0.919 5.02+0.46 0.002
Total 465 7.57+0.68 4.97+0.32

Y Backfat thickness(mm), ? Marbling score(1-21)

® Mean with different superscripts within same column are significantly different(P<0.05)
% Mean with different superscripts within same column are significantly different(P<0.01)

0259512] 7-$-+= SR (backfat thickness)
oA AA AG FHAEE 7HA= JIAIZE GG
FAAE S M= A vlEiA A H o] A
o vro} AAMoR fstar, o4 &
A AR 95%0)d AlF & e =
Holil AINE AL} FAJol e uf
Auro] 7hx)& WE 5= gl

T 390l =AIFEAE] FuUiA =
Cheong -5 (2008)% rol&Ql AFE AAIPL
W F 4125 T 5] UEhe v Rl
A= B dTto] BST 012665 SNP 728 ¢
S NI} HS=ek AkE o] sk SNP marker
of g&/del gt se-Fete] Ao g3k
2} Azt
27 Table 304 ozl FujA|HE=e} <
¥ 3FHF] SNP(BTS 003888, BTS_ 012665,
BTS_009454)ell gt gh9-o] FHF HA7FXIQ]

THE XS BAS A= Table 494

X

—]

S5 4 E¥XE WA BTS 0038882 749 AA
frazrd ol FdetellA agSel 1swold &

9.3%%} CC FAAEE 7= JHe] 6.4%
nl&) Z-zk 2nl, 38 43 §-d5HS st

9} 1 538 AslE oz YElal Sols)t
A AGSH AA FHAEES 7= A T2
2, 3 TwolARE Zd3qlTh. BTS_ 009454 SNP
A= CC FxAES 7= A7 CG, GG
FAAEE A E ARG 149 1 SHA
AR wol Fdaqla, NiE 2, 3¢9 &
TolA= CG, GG S 7= A7
CC fFAAES 7HXe MART Ar o=z
ol Zdsklrt

olg|st A= w|Fo] E uwf BTS_003888<]
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Table 4. Distribution of beef grade on the genotypes of 3 candidate SNPs in the 30" to 35"

population of the national progeny-test

SNP Genotype = 1 Grade 2 3 Total

AA 9(6.9%) 24(18.5%) 53(40.8%) 44(33.8%) 130

BTS_ AC 5(2.6%) 13( 6.7%) 79(40.5%) 98(50.3%) 195
003888 cC 2(1.6%) 6( 4.8%) 43(34.4%) 74(59.2%) 125
Total 16(3.6%) 43( 9.6%) 175(38.8%) 216(48.0%) 450

AA 0(0%) 1(16.7%) 1(16.7%) 4(66.6%) 6

BTS_ AG 0(0%) 0( 0%) 13(31%) 29(69%) 42
012665 GG 16(3.8%) 44(10.6%) 165(39.6%) 192(46%) 417
Total 16(3.4%) 45( 9.7%) 179(38.5%) 225(48.4%) 465

ccC 7(5.4%) 24(18.5%) 49(37.7%) 50(38.4%) 130

BTS_ CG 5(2%) 14( 5.6%) 101(40.6%) 129(51.8%) 249
009454 GG 4(4.7%) 7( 8.1%) 29(33.7%) 46(53.5%) 86
Total 16(3.4%) 45( 9.7%) 179(38.5%) 225(48.4%) 465

b Marbling score(1-21), 1"=Marbling score(16-21), 1=Marbling score(10-15),

2=Marbling score(4-9), 3=Marbling score(1-3)
A i ATy
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