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SUMMARY
(3 E2oHE)

I. Title: Development of DNA chip and industrialized system associated with meat quality of

Korean cattle using bovine genome information
II. Introduction and goal of study

The study on high meat quality in Korean cattle (Hanwoo) by traditional methods has a many
limitation. There should be need to perform a high-throughput investigation of genetic marker against high
meat quality trait by high molecular biology technology because few investigation of genetic marker has
been performed in Korea. In case of advanced countries, several important genes (Leptin, Thyloglobulin,
Calpastatin etc.) were already discovered. They have been activetly performed a SNP discovery and EST
project relating with economical trait begin from 1990 year. In case of domestic situation, independent
possession of genetic resource should be need for conquest a beef market openning and Intellectual Property
Rights.

ITI. Contents of study

In the study, we will obtain a useful gene contents through a functional analysis by bioimformatics
against candidate genes in relating with adipose or muscle cell differentiation. And then, we will construct a
Hanwoo specific SNP database after obtain Hanwoo specific SNP informations by genetic marker discovery
in candidate genes. In addition, SNP contents of meat quality will be discovered by genome scanning,
haplotype analysis, and Linkage Disequilibrium analysis. Verified SNPs and SNP contents of meat quality

will be applied to improvement of Hanwoo breed.

IV. Proposal on practical application and research result

We discoverd 535 SNP in 21 candidate genes and selected 3,072 SNPs in DB SNP for
genotyping. After these SNPs genotyped in 437 cattle, we developed many DNA chip contents
associated with meat quality by statisical analysis. We also developed elaborated high-throughput
SNP scanning technology using bioinformatics. We performd a protein structure change remodeling
acoorting to SNP variation in lipid metabolism related genes, and extracted SNPs within meat
quality realated QTL region. Discovered SNPs will be applied to research material and breed
development in Korean cattle (Hanwoo) through construction of SNP database. New SNP research
tenchnology by bioinfomatics will be applied to high-througput SNP screening in bovine and
prediction of function in discoverd SNPs. Therefore, these result will be highly helpful to increase a

efficiency of SNP research.
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Performance & Advantage of SNP Genotyping Technology

BeadArray| SNPlex | TagMan SBE
Multiplicity 1,536-plex 48-plex Monoplex 5~10-plex
Conr"aet;s'on Over 93% Over 90% Over 85% | Over 95%
Cost Very low Low Relatively high [Relatively low
Accuracy Very high Very high Very high High
Experimental 3 days 3 days 3 hours Over
time required [EXp. cycle [Exp. cycle [Exp. cycle 1 weeks
' ' ' /EXp. cycle
Capacit Over 3,600,000 Over 270,000 Over 100,000 Over 30,000
pacity Genotype/week | Genotype/week | Genotype/week |Genotype/week

- High-throughput SNP genotyping and sequencing system<] o] &

High-throushput SNP genotvping and sequencing svstem
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4233 genetic contents & F

O BAENE T

o

- FelzANANG 2N 27k HHS G B4 PP ol gt F0H EAX #a
Tl t}eF3t genetic analysis (allele frequency, HWE, haplotype construction & frequency,

Linkage Disequilibrium co-efficiency(ID’l, X* P value, r*, )& a3t

- 3k case-control analysis, multiple regression analysis 52 T%¥3 EA ¥
semi-automated schemes 2 €3] SNP 2 haplotype?] S2d3# FAyo AdAAS A
3k = A 89 genotype data®t EA Fe EA S mergingdte] libraryE FA st 434
A4 EA4E 98 712420 4 codegs AEstete] SAS A AHS E3 A4S A

- ol T Hg A dAlE dedetal SRS AS Ao EN A& - Age A9 E
Aoldl 4 9= wl$¢ T&H 2 analysis systemE o€ & d&

Genetic & Statistical analysis

»HWE, Heterozygosity
»Haplotype & LD analysis

> X2 tests

»Fisher’s Exact tests
»Logistic Regression
»Regression

>»MHC

» Cox Relative Hazards Model
»Survival Analysis

»DCA
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3 Ax=E

7h

2.9

2ol =AY A (Carcass traits)d} Insulin-like Growth Factor Binding Protein 3 (IGFBP3) t}
FAdzke] ABAd A A

Association Analysis between Insulin-like Growth Factor Binding Protein 3
(IGFBP3) Polymorphisms and Carcass Traits in Cattle)

Insulin-like Growth Factor Binding Protein 3 (IGFBP3)& IGFe A &A S
ZH(modulator) &, AF54 (beef cattle)d] A4S ZZA7)=dH Bost=
AL, HAFos 392 Ao w IGFBP3 +d4¢ tdAlS A3 A3t & 22719
e =S

o]% 4709 T A (-854G>C, ~100G>A, +421G>T and +3363C>A)S A alo] 43759 ==
FOo. 2 genotyping= T3S (table 1).
Table 1. Genotypes and allele frequencies of 4 polymorphisms in IGFBP3
Name Position Genotype Frequency Heterozygosity
-854G=C Promoter G CcG C N 0.371 0.467
173 195 62 430
-100A>G SUTR A AG G N 0.470 0.498
124 208 98 430
+421G=T Intronl G GT T N 0322 0.436
174 245 18 437
+3863C=A Intron2 C AC A N 0.230 0.354
248 171 14 433
Rare allele frequencies. heterozygosity calculated m Korean male beef cattle.
Promoter F$]ol ¢ X8l -854G>C tdE A 9] A9 marbling score (MS)9} #HEAH LS HY
(P=0.03). ¥ A7= FFA0 5o A defel F83 Auw F8&F L& 7dd
(table 4).
Table 4. Association analyses of the IGFBP3 polymorphisms with carcass traits (CW and MS) among Korean native cattle
Trait Loci Location cicr Gecli;:?e UR* P
cwW -854G=C Promoter 173(309.78+33.61) 105(312.02+31.00) 62(312.94+38.30) 0.51
-100A=G SUTR 124(309.10+35.33) 208(312.51+33.94) 08(312.62+29.89) 0.33
+421G=>T Intronl 174(312.05+32.98) 245(311.21+£34.17) 18(309.334£27.60) 0.99
+3863C>=A Intron2 248(310.11£33.56) 171(313.28432.42) 14(313.07441.55) 0.45
ht2 - 306(311.30£34.17) 122(311.57£31.19) 0.77
ht3 - 323(311.29+32.71) 103(311.59+£35.36) 2(313.50441.72) 0.97
htd - 341(312.23+33.04) 83(309.95£33.96) 4(268.00+9.02) 0.08
MS -854G=C Promoter 173(2.32+1.40) 195(2.20+1.31) 62(1.82+1.03) 0.03
-100A=G SUTR 124(1.99+1.20) 208(2.30x1.37) 98(2.26x1.36) 0.12
+421G>T Intronl 174(2.20£1.31) 245(2.22£1.36) 18(1.67+0.59) 0.38
+3863C=A Intron2 248(2.31£1.37) 171(2.04=1.26) 14(2.1421.17) 0.08
ht2 - 306(2.16x1.30) 122(2.25%1.36) 0.57
ht3 - 323(2.24x1.36) 103(2.03z1.20) 2(2.00£0.00) 0.17
htd - 341(2.14£1.30) 83(2.41x1.41) 4(1.7520.96) 0.23
Genotype and haplotype distributions, means, standard deviations (SD). p values controlling for sire and age at slaughter as covarates was shown.
*C/C, C/R. and R/R represent the common allele, heterozygotes and homozygotes for the rare allele, respectively.
Significant associations are shown in boldface.
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) 39-9] back fat tickness ¥ 23 FABP3 % FABP4 tldA o #AbA AT
(9 F A5 Identification of genetic polymorphisms in FABP3 and FABP4 and putative

association with back fat thickness in Korean native cattle)

B Aol AL heef cattle adipocyte fatty—acid binding protein 3 and 4 (FABP3 and
FABP4) +3d#e] tgpd Aol =A F-Al(carcass weight) ¥ back fat thickness @& 3} o]
#AAo] A=A Lol 7] 3.

24%e] P
3

£ o= direct DNA sequencing®] 23] FABP3 ¥ FABP4 FdA oA =
2070 €] w&EA

S FAAE (table 1).

Table 1. Genotypes and minor allele frequencies of 20 polymorphisms in FABP3 and FABP4 discovered in 24 unrelated Korean native cattle

GCene SNP name Paosition AA change Genotype (N. of cattle) N ;??alttle Cl||e|E‘I\?Il'lr31E?ll_|E‘nC}-' Heterozygosity HWE
FABP3 c-46-1511C =A Promoter . C(17) AC(2) Al3) MN(22) 0.182 0298 0.005
c-46-787C >A Promoter . G(15) AG(9) AlD) MN(24) 0.188 0.305 0.528
c.-46-295AACinsdel  Promoter . ins{10) insdel(12)  del(0) N(22) 0.273 0.397 0213

c 21T >C(C7G) Exon1 G7G T(16) CT(8) C0) MN(24) 0.167 0278 0619
C.73+67C >C Intron1 . C(5) CGi1a) G(3) MN(24) 0.458 0497 0.244

FABP4 c-b0-1682C >T Promoter . C(5) CT(13) T(5) N(23) 0500 0500 0822
C.-60-1643C >T Promoter N C(5) CT(13) Ti5) N(23) 0.500 0.500 0.822
c.-60.1484C >C Promoter . G(21) CG(2) Ci) MN(23) 0.043 0.083 0977
c-60-2354 >C Promoter . G(8) AG(5) All) MN(19) 0447 0.494 0.125
c-60-227A >C Promoter . G(8) AG(6) Al5) MN(19) 0421 0.488 0.308

Cc-24C>A 5'UTR . G(19) AG(T) Al0) MN(20) 0.025 0.049 0993

C.74-157A =T Intron1 . A(18) AT TO) N(22) 0.091 0.165 0.896

C.74-9C >C Intron1 . Ci5) CGi12) Gi3) N(22) 0.300 0.300 0913

c 220A =G (174V) Exon2? 174V Al5) AG(12) G(5) N(22) 0500 0500 0913

c.246 +33Ainsdel Intran2 . ins(5)  insdel(12)  del(5) Ni(22) 0.500 0.500 0913

C.328C =A (V1T0M) Exon3 V110M G(9) AG(10) Al N(20) 0.300 0420 0.696

c.348C >C(L116L) Exon3 L116L Cid) CG(13) G(3) MN(20j 0475 0.499 0.399
c.348+34C>T Intron3 . Cid) CTi13) T(3) (20) 0475 0.499 0.399
C.348+56C =T Intron3 . Ci4) CTi13) T(3) MN(20) 0475 0.499 0.399
c.348+303T7 >C Intron3 . C(5) CTi(12) T(3) (20) 0.450 0.495 0.638

olF, =¥ tFA S minor allele frequency(MAF)&S i#3ste] 10719 thd A4S st
41975 dIF 2= genotyping 4= AT (table 2).
Table 2. Genotypes and minor allele frequencies of 10 polymorphisms in FABP3 and FABP4 genotyped in a larger Korean native cattle (n = 419)
Cene SNP name Position AA change Genotype (N. of cattle) T'.jtal Minor Heterozygosity HWE
: ’ v ’ N. of cattle  allele frequency !
FABP3 c-46-1511C =A Promoter - C(284)  AC(111) A7) N{412) 0.176 0.290 0.354
C-46-787C A Promoter . G(230)  AGI(159)  A24) N(413) 0.251 0376 0.879
c.21T >C(G7C) Exon1 G7G T(162) CT(166) C(55) N(383) 0.360 0.461 0.504
c73+67GC >C Intran - Gi114) CG{179) C{103) N(396) 0486 0.500 0.166
FABP4 c.-60-235A >C Promoter - Al179)  AG(193) Gid7) N(419) 0.342 0.450 0.897
c.-60-227A >C Promoter . A(122)  AG(127)  Gi(38) N(287) 0.354 0.457 0.863
c74-157A =T Intron1 . A(291)  AT(118) T(7) N(416) 0.159 0.267 0.444
€.220A =G (174V) Exon2 174V Al159)  AG(201)  Gi55) N(415) 0.375 0.469 0.791
C. 328G =A (V1 T0M) Exon3 V110M  G(206) AGI(161) A(37) N(404) 0291 0413 0.793
€.348+303T =C Intron3 - T147)  CT(179) C(44) N{370) 0.361 0.461 0.643

FABP 3o A A 10719 odAd S AFE3F9], SNP genotyping, haplotype +41, linkage
S TS (fig. 1.

fud
=N
[e)

disequilibrium
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A-1. Map of FABP3 on chromosome 2¢45 (6.9 kb) A-2. Haplotypes in FABP3 A-3. LDs among FABFF polvmorphisms
2
¥ 5 S§: A o
= I8 1 D'
= & Fis R %5 .
& X 3 3 mp S % 5 A e & 7 ]
Z £ 3og WMl € G C G 0366 Folpmmpbienl o u B
;Ar ; é' & : W@ € A T € 0241 ¢ =
O - I 3 A G T C 0169 A 097 096
l L l l JJ Jntd C G T G 0139 2 A6-TIG=A 008 - 098 0.94
w u s C G T C 0089 2IT=C @12 018 - 0.99
. # u = o ;. 0015 G3eeTeC 021 031 08
Ext Ex2 Exd Exd
B-1. Map of FABP4 on chromosome 14 (4.4 kh) B-2. Haplotypes in FABP4 B-3. LDs among FABP4 polymorphisms
=l
r T = T
% g r~ ;3\': =
=8 2 & ¢ = 5
) S Hap. < ° 4 v, Freq. N A
& N MG G A G G C 0325 ] i*l
E g% hi2 A A A A A T 01 092 1 09%
= T hud AAAAG T O 08 021
8% e A AT A G T 015 L TISTAST O BID 00 - 16D
H—IU HS A A A G G C 0026 2000 D84 075 002
l_.+ 11 G A A G G C 0016 020 015 008 023 - 1
Ouhersg2) 0.024 0829 077 411 098 023
B2 Ex3 B ]
Fig. 1. Cene maps, haplotypes, and LD coefficients among FABP3 and FABP4 polymorphisms. A-1. Map of polymorphisms in FABP3 on
chromasome 2. A-2. Haplotypes in FABP3. "'Others contain rare haplotypes: CATG, AGCG, CACG and AATC. A-3. LDs among FABP3
polymarphisms. B-1. Map of polymorphisms in FABP4 on chromosome 14. B-2. Haplotypes in FABP4. “'Others contain rare haplotypes:
AGAAAT, AGAGGC, AAACAC and GAAAAT. B-3. LDs among FABP4 polymorphisms. Coding exons are marked by black blocks, and 5'
and 3' UTRs hy white hlocks. First base of the translation site is denoted as nucleotide +1. Asterisks (*) indicate polymorphisms geno-
typed in a larger Korean native cattle (n = 419). Minor allele frequencies of other polymorphisms are based on 24 sequencing samples
only.

FABP4 fAAWe 220A>G (I74V)¥ 348+303T>C vFdE A9 A%, back fat thickness (BF)
HA7 FEAFLS B (P=0.02 and 0.01) (table 3).

Table 3. Association analyses of FABP3 and FABP4 polymorphisms with carcass traits (CW and BF) among Korean native cattle
Traits Cene SNP Position C/C C/R R/R P
cw FABP3 c46-1511C=A Promoter 284 (31336 + 34.09) 111 (306.59 + 34.34) 17 (30494 + 30,100 0.33
c-46-787CG = A Promoter 230(312.51 + 3482 159 (30916 + 32.07) 24 (306.88 + 35.44) 0.76
c21T=C(GFG) Exonl 162 (307.27 + 34.77) 166 (313.70 + 31.00) 55 (307.58 + 39.79) 0.21
C.73+67CG=C Intron1 114 (314.60 + 38.400 179(313.89 + 31.26) 103 (302.31 + 33.77) 0.04
FABP3_htl . 178 (308.48 + 34.43) 194 (314.44 + 30.89) 62(310.23 + 37.81) 0.36
FABP3_ht2 . 24931299 + 34 46) 161 (309.55 + 31.50) 24 (307.25 + 35.94) 0.74
FABP3_ht3 . 302 (313.75 + 3344 117 (306.88 + 33.67) 15 (299.20 + 27.10) 018
FABP3_ht4 . 32030918 + 33.23) 107 (317.74 + 31.62) 7131557 + 58.15) 013
FABP3_ht5 . 375(311.22 + 33.52) 581(312.60 + 33.55) 1 (305.000 0.99
FABP4 c-60-235A =G Promoter 179(313.26 + 32.55) 193 (309.16 + 34.84) 47 (309.77 + 33.00) 019
c-60-227A>G Promoter 122 (309.28 + 32.32) 127 (302.83 + 32.39) 38 (306.13 + 31.18) 0.23
C.74-157A=T Intron1 291 (310,75 + 33.79) 118(311.59 + 34.42) 7131914 + 21.044 0.84
C.220A =G (1I74V) Exon2 159 (31333 + 33.66) 201 (308.75 + 33.19) 5510(313.22 + 36.22) 0.21
<.328G = A (V110M) Exon3 206 (311.50 + 34.47) 161 (308.99 + 33.03) 370(312.00 + 27.41) 0.85
c.348 +303T=C Intron3 147 (312.82 + 34.35) 179(306.73 + 33.06) 44 (311.68 + 35.34) 0.10
FABP4_htl . 193 (313.70 + 32.85 200 (309.22 + 34.41) 41031115 + 21.56) 0.14
FABP4_ht2 . 234(311.86 + 34.33) 162 (31018 + 33.34) 38 (313.68 + 28.74) 0.85
FABP4_ht3 . 287 (311.37 + 32.07) 139 (31041 + 36.62) 8132925 + 1934 0.22
FABP4_ht4 . 306 (310.88 + 33.26) 121 (312.24 + 34.64) 731914 + 21.04 D0.64
BF FABP3 c-46-1511C=A Promoter 284 (0.72 + 0.29 111 (0.68 + 0.26) 17 (062 + 0.27) 0.10
c-46-7BTG = A Promoter 230 (0.69 + 0.27) 159 (0.72 + 0.30) 24 (0.68 + 0.33) 0.69
c21T=>C (GG Exonl 162 (0.70 + D.29) 166 (0.72 £ 0.28) 55 (0.69 + 0.28) 0.57
C73+67G>=C Intron1 114 (0.71 + 0.27) 179(0.73 + 0.29) 103 (0.69 + 0.28) 0.24
FABP3_htl . 178 (0.70 + 0.28) 194 (0.71 + 0.28) 62 (0.68 + 0.26) 0.60
FABP3_ht2 . 249 (0.70 + 0.24) 161 (0.71 + 0.29) 24(0.72 + 0.35) 0.96
FABP3_ht3 . 302 (0.72 +£ 0.29 117 (0.67 + 0.26) 15i{0.60 + 0.27) 0.08
FABP3_ht4 . 320 (0.70 + 0.28) 107 (0.70 + 0.27) 7089 + 031 0.20
FABP3_ht5 . 375(0.70 + 0.28) 58 (0.74 + 0.26) 1 (0.800 0.72
FABP4 c-60-235A>G Promoter 179 (0.72 + 0.28) 193 (0.70 + 0.29) 47 (0.69 + 0.28) 0.28
c-60-227A>G Promoter 122 (0.73 + 0.28) 127 (0.69 + 0.25) 38 (0.64 + 0.28) 0.10
C.74-157A=T Intron1 291 (0.71 + 0.28) 118 (0.68 + 0.27 7i0.73 + 0.28) 0.80
C.220A =G (I174V) Exon2 159 (0.74 + 0.28) 201 (0.68 + 0.27 55 |E|.E||‘3 + 0.30) 0.02
<. 328G = A VWT10M) Exon3 206 (0.70 + 0.29) 161 (0.70 + 0.26) 37077 £ 037 0.23
<348 +303T >C Intron3 147 (0.75 + 0.29) 179 (0.69 + 0.28) 44 D.66 + 0.27) 0.01
FABP4_ht1 . 193 (0.72 + 0.28) 200 (0.62 + 0.28) 41 {D.66 + 0.27) 0.16
FABP4_ht2 . 234 (0.70 + 0.29 162 (0.69 + 0.25) 38077 £ 0.31) 0.15
FABP4_ht3 . 287 (0.69 + 0.27) 139(0.73 + 0.29) 8i0.83 + 0.37) 0.18
FABP4_ht4 . 306 (0.71 + 0.28) 121 (0.68 + 0.27 7i0.73 + 0.28) 0.68
Genotype and haplotype distributions, means, standard deviations (5D), P values controlling for sire and age at slaughter as covariates was shown.
*CfC, C/R, and R/R represent the commaon allele, heterozygotes and homozygotes for the rare allele, respectively.
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th 237]9 $A3F BAHL titin-gap FAAY dIAH A+
(9 FA & Titin-cap (TCAP) polymorphisms associated with marbling score of beef)

Marbling Score (MS)E Al&49 LA F4do & I mxE Fe3 IFHd
(qualitative trait)e]. ¥ = 3o A titin-gap 54 A (TCAP)S] &4% dadAz =
Azre] BEAdS AT e

= : [e) =] [e)
39 24F 2 Ao 2 direct DNA sequencing W< AF&3le] 1.2kb =719 TCAP #+ A=}
=) & [e)
of EAste Td8S A S (table 3).
Table 3
Genotype and allele frequencies of five polymorphisms in TCAP
Locus Region A A change Genotype/no. of subjects Total Frequency Heterozy gosity
gHIG= A Exonl ArgliGin G AG A 0022 0.043
22 1 0 3
g227C>T Intronl C cT T 0407 0483
158 199 77 434
gd0GE=T Intronl G GT T 0096 0.174
368 54 15 437
3460 = A Intronl G AG A 0432 0491
151 180 93 424
g.392-597CTGCAG Lew-Gln |insdel Exon2 112Leu-Gln insdel ins insdel del 0.342 0.450
191 193 53 437
Rare allele frequencies and heterozygosity caleulated in Korean cattle.

o]F 479 AL AW AlS A 437FE YA O =E genotypingS ST

o

5t linkage disequilibrium (D)<

3l pair-wise linkage &4 A3 7€
2 haplotype (freq.>0.2)o] WA= AT} (fig. 1).

478e] thgAdel
o, 37k 9 F

EAEA A3 intron 1 (g.346G>A)%} exon 2 (g595-597CTGCAGILeu-Ginlinsdel) T©& 43
o] marbling score (MS)9} 9t #HHAS YEINAS (P"=0.003 and 0.02). Haplotype &
ht2[C-G-G-del]& (MS)9} F2]3 #HAS YeER RS (P"=0.0004) (table 4).

)
N
fo

H= TCAP 3zl vg@gdol As4ae =4 45 d4sts 583
0]
=

Ao AtE .
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a Map of Bos taurus TCAP (titin-cap) on chromosome 19p

o
&
=)
& ]
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- 5% R g
A I ] }
2 F S g
o oW A "
) PR &
41
Exonl Exon2 —
100 bp
b Haplotypes in TCAP c LDs among TCAP polymorphisms
¢ 10
LN
,\C:@ \'&"t G
A A ™ A0 c,f.;"' i
< 7 e s ) A0
o N A o7 \\; Palymorphisms (_."}\ 7.\ v I \.CJ\{\
Hap. v & & ¥ Freq. 4 i_\o_c’ ,;.k'g’ Ak
Il T G G ins 0.271 Y & Y &
he2 C G G del 0.260 0.227 C>T R 0.941 0.376 0531
I3 C G A ins 0.229
hid C T A ins 0.082 £.310 G>T 0.064 - 0.752 0.652
s T G A s 0.068 I
Ity T G A del 0.040 £.346 G=A 0.071 0.081 0.685
7 T G G del 0.025 569 597CTOE
. s §I92IGTCTGEAG 14 0.024 0.180 -
Others - - - - 0.025 [Leu-Gininsdel

Fig. 1. Gene map, haplotypes, and LD coefficients in TCAP. (a) Gene map and polymorphisms mTCAP on chromosome 19p. The coding exon 1s marked
by black blocks and 5" and 3 UTRs by white blocks. The first base of the transcriptional site is denoted as nucleotide +1. Asterisks (") indicate
polymorphisms genotyped in a larger Korean cattle cohort (n =437). (b) Haplotypes of TCAP. Haplotypes with frequency =0.025 are presented. Others
contain rare haplotypes: C-T-G-del, C-G-A-del, C-G-Geins, T-T-G-ing, T-G-Geing, C-G-Godel, C-G-A-ins, C-T-A-ins, T-G-A-ins, T-G-A-del, T-G-G-del,
C-T-G-del, C-G-A-del, C-G-G-ins, and T-T-G-ins. (c) Linkage disequilibrium coefficient (|D'| and ) among T'CAP polymorphisms.

Table 4

Association analyses of TCAP polymorphisms with carcass traits (CW and MS) among Korean native cattle

Trait  Loci Location  Amino acid change  Genotype P Peer

c/cr C/R* R/R®
Nimean + SD)° N(mean =+ SD)° N(mean + SD)”

CW E Intronl 158(310.07 £32.99)  199(311.90 £33.25)  77(313.08+3528) 044 NS
23100 Intronl 368(311.68 +33.12) 54(31246 +£34.54)  15(302.60 + 3691) 030 NS
23466 Intronl I51(313.05 +33.86)  I80(311.11£32.95) 9331025+ 3459) 0.64 NS
2.592-597CTGCAG  Exon2 112Leu-Gln insdel 191(311.41 £34.00)  193(312.67 £34.03)  53(307.32+28.76) 0.77 NS
[Leu-Gln)insdel
hil 233(309.39 £32.86)  171(314.25 £33.25)  33(311.73+37.71) 033 NS
hi2 245(310.91 £33.46)  157(314.24 £34.35)  35(303.00+27.19)  0.63 NS
hi3 260(311.40 £33.30) 15431118 £34.50)  23(314.224+27.53)  0.63 NS

MS 2227C > Intronl 158(2.16 = 1.36) 199(2.28 + 1.38) 77(2.01 + 1.06) 0.75 NS
23106 Intronl 368(2.26 = 1.33) S41.78 £ 1.14) 15(1.93 + 1.39) 0.02 NS
o346G = A Intronl 151(2.46 £1.36) 180(2.13 £1.32) 93(1.85+ 1.19) 00008 0.003
£.592-597CTGCAG  Exon2 112Leu-Gln insdel 191(2.02 £ 1.23) 193(2.26 = 1.37) 53(2.55+ 1.35) 0.005 0.02
[Leu-Gln)insdel
hil 171(2.29 = 1.41) 332,12+ 0.86) 0.54 NS
hi2 157(2.39 = 1.38) 0.0001  0.0004
hid 154(2.06 = 1.31) 0.14 NS

Genotype and haplotype distributions and P-values controlling for sire and age at slaughter as covariates are shown.

NS: not significant

* CfC, C/R, and R/R represent the common allele, and heterozygotes and homozygotes for the rare allele, respectively.

" Nmean + SD): Number of animals (mean of values + standard deviations). To achieve a simple correction for multiple testing of single-nucleotide
polymorphisms (SNPs) in linkage disequilibrium (LD) with each other, the effective number of independent marker loci (3.77) in TCAP was calculated
using the software SNPSpD (http://genepi.qimr.edu.au/general/daleN/SNPSpD/), on the basis of the spectral decomposition (SpD) of matrices of pair-
wise LD between SNPs (Nyholt, 2004). P°" represents the simple corrected P-value. Significant associations are shown in boldface.
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(JEAH: BcSNPdb: Bovine Coding Region Single Nucleotide Polymorphisms Located

Proximal to Quantitative Trait Loci)
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om 53446719 X SNP7} depth>39] ZolA AU (fig. 1).
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Fig. 2. Evaluation of c¢SNPer performance. Using a combination
of MegaBlast and bl2seq was the best way to determine the
corresponding protein sequence accurately (A) and ESTScan or
the RefSeq protein sequence yielded similar sensitivity on the
random mutation sequences (B).

SNP¢} %4 & A A M (quantitative traits information)i= bovine SNP ©]o]E}u]o] 2~ (BcSNPdb,
http://snugenome.snu.ac.kr/BtcSNP)oll AglE o] glom ZHToE= 4371%] e F7/9 4H Y
o] o]& 7hs3 (fig. 3).
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Fig. 3. Web-interface of searching for the bovine SNP database.
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24 SNP7} A2 & ASS HoE.

.

9] =4 A3 Growth hormone-releasing hormone (GHRH) &A= th3dA 79
?—

A= Growth hormone-releasing hormone (GHRH) polymorphisms associated with

iy
o o

/\
o

carcass traits of meat in Korean cattle)

Cold carcass weight (CW)$} longissimus muscle area (EMA)E AFSAol A F a3k k3
. B AT M= Growth hormone-releasing hormone (GHRH) A X}oll A ZEile] t}hd
& gEsslon, @98 fde® CWek EMA dd3te] ddAde 24690 =

oX, oft

2479 95 dd o= direct DNA sequencing WS F3d3te] 127019 thdAd S 9%kb 3
2} F-¢Jo A ATt (table 1 and fig. 1).

Table |I: Genotype and allele frequencies of 12 polymorphisms detected in GHRH
MName Region Genotype Minor allele  Heterczygesic HWE*
frequency ¥

-4241A>T 5'UTR AR AT T | 0.290 0412 0.903
2048 180 34 428

-4 44G>A Intren| GG AG Al M 0.091 0.165 0.896
18 4 Q 22

-3I95T=A Intren| TT AT AA N 0.409 0484 0.255
140 222 63 425

-2846C-T Intren| cC cT T N 0.021 0.04] 0.995
23 | Q 24

-2298A>C Intren| AR AC cC N 0.300 0.420 0.159
8 12 0 20

-618T=A Intren TT AT Al M 0.278 0401 0.365
27 183 7 427

+114C=A Intron2 cC AC AA N 0311 0429 0.894
199 186 39 424

+2042A>G Intron3 AR AG GG M 0.193 0311 0.968
276 134 15 425

+2279C=T Intron3 cC cT T M 0.299 0419 Q792
206 184 35 425

+2E55G=A Intron3 GG AG Al ™ 0.250 0.375 Q777
13 7 2 12

+3744G=A Intrond GG AG AA N 0.043 0.083 0.977
21 2 0 23

+4522T>C Intrond TT cT cC ™ 0.021 0.041 0.995
23 | 0 24

* Pvalue for deviation of genotype distribution from Hardy-WWeinberg equilibrium (HYWE})
#number of animals with that particular genotype

52 6719 A S Adste] 428F 2 A S E genotypingS 4 339 dmau, Haplotype &
A3 01 o] 42 WEE 7FA = 5709 haplotypes 2733 S (table 3).
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AR A, 4241A>T T340 CWs EMASH fol@ waiyel 982

WAk (table 4).

" PRI = =~
TG = = . . s o B i =
= g 5 8 Z T84 3 g8
=3 = = & 5 s g 2 S =
= = — = = 2 ST o
== = b 4 = i O ko - O
- 5 4 I = = O ] =
¥ P 5 g s 3R & 2 H
S = R o 5 = & 88 5 <
|
L L oo |1 | l
tﬂ
Ex1 Ex2 Ex3 Exd ExS
—
300 bp
Figure |

Map of SNPs in GHRH on chromosome [3. The exons are marked by black block, and 5' and 3" UTRs indicated by open blocks.
First base of translational site is denoted as nucleotide +1. Asterisks (*) indicate polymorphisms genotyped in a larger Korean
cattle (n = 428). tThe minor allele frequency based on 24 sequencing samples only, which is different with minor allele fre-

quency of absolutely linked SNP genotyped in larger population.

Table 3: Haplotypes and frequencies of GHRH among Korean native cattle.

Haplotype -424 A>T -3195T=>A -618T=>A +114C>A +2042A>G +2279C>T Frequency
htl A T T A A C 0.189
ht2 A A T C A C 0.183
ht3 T A T C G C 0.162
ht4 A T A C A C 0.122
ht5 A T T A A T 0.114
hté T T A C A T 0.060
ht7 A T A C A T 0.059
hté T A T C A T 0.047
ht? A T A C G C 0.019
Others* 0.048
#Others contain rare haplotypes: AATCAT, AAACAC, TTTAAT, TTACGC, ATTCAT and TTACAC.
& [e] > 5k = o [e] =
AT 23, GHRHO] thdAde] Absae] A Aol d&& mAs T2 44 2119 3§
U e #4%.
2o A Akl

H#2 =3 AHA sequence TFEA I} haplotype BHE ALS
&
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Table 4: Association analyses of the GHRH poly morphisms with carcass traits (CW and EMA) among Korean native cattle
Trait Loci Location Genotype P PCOR PwY Qsam
CiCcH C/R* R/RF*
cw -4241A>T 5'UTR 214(306.2 + 32.5) 180(315.3 + 33.1) 34(321.7 + 36.4) 0.005 0.025 0.025 0.025
-3195T=A Intronl 140(306.6 + 35.1)  222(312.6 + 32.5) 63(314.6 £ 30.8) 0.449 1 0.952 1
-618T=A Intronl 217(311.9 + 30.9) 183(310.6 + 36.3) 27(309.9 + 34.7) 0.859 1 0.995 0.859
+I14C=A Intron2 199(314.2 + 34.5) 186(308.8 + 31.9) 39(309.5 £ 35.7) 0.496 1 0.952 1
+2042A>G Intron3 276(310.0 + 35.2) 134(313.6 + 29.¢) 15(317.8 £ 29.1) 0.835 1 0.995 1
+2279C>T Intron3 206(308.7 + 32.4) 184(313.3 + 32.8) 35(316.9 £ 40.9) 0.815 1 0.995 1
htel 282(313.5 + 33.1) 129(306.6 + 34.0) 16(308.9 + 34.2) 0.219 1 0.474 0.377
ht2 285(311.8+ 33.9) 128(309.3 + 32.1) 14(316.3 £ 36.9) 0.594 1 0.509 0.554
ht4 330(3125 + 32.5) 90(307.3 + 37.3) 7(302.4 + 20.1) 0.174 0.931 0.474 0.59
ht5 332(311.2 £ 34.0) 93(311.6 £32.0) 2(299.5 £ 29.0) 0.340 1 0.474 0.401
EMA -424 A>T SUTR 214(74.1 £ 8.2) 180(75.7 £ 87) 34(78.2 £ 9.3) 0.009 0.046 0.064 0.066
=3195T=A Intronl 140(75.2 + 7.6) 222(75.0 + 89) 63(75.6 + 9.6) 0.583 1 0.991 1
-618T=A Intrenl 217(75.2 £ 8.2) 183(75.2 £ 9.1) 27(74.1 £7.7) 0.742 1 0.998 1
+I14C=A Intron2 199(75.1 + 9.5) 186(75.0 + 7.8) 39(753 t 6.4) 0.945 1 0.998 0.95
+2042A>G Intren3 276(75.1 £ 8.5) 134(75.1 £ 89) 15(76.8 + 9.0) 0.799 1 0.998 1
+2279C=T Intron3 206(74.3 £ 9.3) 184(75.6 £ 7.6) 35(77.5 £ 8.6) 0.920 1 0.998 1
hel 282(75.2 + 8.8) 129(75.0 £ 8.3) 16(76.1 £ 5.9) 0.71e 1 0.713 0.671
ht2 285(75.6 £ 8.2) 128(74.3 + 9.1) 14(743 + 9.9) 0.402 1 0.574 0.486
ht4 330(75.7 £ 8.3) 90(73.7 £ 9.3) 7(68.3 £ 6.0) 0.022 0.12 0.088 0.089
ht5 332(75.2+8.9) 93(749+7.1) 2(76.0 + 2.8) 0316 1 0.528 0.572
Genotype and haplotype distributions, means, standard deviations (SD), P values controlling for sire and age at slaughter as covariates was shown.
#C/C, CIR, and R/R represent the common allele, heterozygotes and homozygotes for the rare allele, respectively. To achieve a simple correction
for multiple testing of single-nucleotide polymorphisms (SMNPs) in linkage disequilibrium (LD) with each other, the effective number of independent
marker loci (5.35) in GHRH was calculated using the software SNPSpD [23], on the basis of the spectral decomposition (SpD) of matrices of pair-
wise LD between SMPs [24]. PCOR represents the simple corrected P value. The permutation based P values, PYY were obtained by the Westfall and
Young's method [25]. The FDR values Q%Mwere estimated using the permutation test [26].
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Fig. 3. Screenshot of the target gene selection interface.
The screenshot demonstrates how to get the 1arget gene sequences.
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2 AFoA = AlZE PCR primerd 4% AAME 25 genus ¥ 100709] speciesS X33t 49
A gt golE tidow Fdstg o, 1% 370 genus (Enterococcus, Mycobacteria and
Streptococcs)ol A A 3tH  genus-specific primerE =3 S. FEnterococcus genus—specific
primers® PCRE 313 A3} Enterococcus oA % FA3FA 599 bpel band’} HEEHAS (fig.
11).

Fig. 11. A. Gel electrophoresis of PCR products using Erterococcws
genus-specilic primers.

Lane M, 10d-bp size markers; dance N, nesative control: lane 1,
Enterocaocens faecalis; lane 2, Enterncoccus faedinn, lane 3, Enferococons
M N1 2 3 458687889 hirae; lane 4. Aeromonas Avdraphila, lane 5, Mycabacterfum xenopii, lane
6, AMhcobacreriun falconts; lane 7, Strreprococcns gnginosus; lane 8,
Human blood DMNAL lane 9, Hepetitis B virus DNA. B, Gel eleetrophoresis
of PCR products using Afycobacieria genus-specific primoers. Lane M,
100-bp size markers; lane ™, negative control; lane |, Aficoboacrerit
werapis lane 2, AMvecbacteritm flavescence; lane 3, Myeobacterinm simice;
lane 4. Myvoobactericm inbercadosis; lane 5, Aeromonas vdrophifar lane 6,
Mycobacrerinm  falvonis: lane 7, Sreprococcns  oangirostws:  lane 8,
Eateracocens faccafis; lang 9, Human blood DNA: lanc 10, Hepatitis 13
virus DMA, C. Gel elecrophoresis of PCR products using Streprococcis
genus-specific primers. Lance M, 100-bp size markers; lane N, negative
contral; lance 1, Streprococes amgimosin: lane 2, Stgprococcnes boviv; lane
Moo 2 54 S 5786859 10 3, Aeromonas Indrophiler lanﬁ 4, Afveobacteriiwn  folconiy, lanc 5.
Mycabacrerivm xerapiy lane 6, Enterococens foecolis; lane 7, Fluman
blood DNA; Lane B, Hepatitis B virus DNAL
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Table 2. Association analyses of CAPN1 polymorphisms with carcass traits (CW and MS) among Korean native cattle

) ) Genotype
" . - Amino acid
Trait Polymorphism Position change c/C CIR RIR P peer
N(LSMEAN:SE) N(LSMEAN:SE) N(LSMEAN:SE)
Ccw ¢.579G>A Exon5 K193K 187(309.56+2.58) 177(311.93+2.57) 53(314.91+4.99) 0.33 NS
€.630A>G Exon6 T210T 174(312.17+2.61) 180(311.14+2.53) 67(310.88+4.20) 0.16 NS
€.760-24T>C Intron6 . 210(312.93+2.24) 161(306.26+2.72) 43(319.27+4.92) 0.11 NS
€.843+330A>G Intron7 . 224(312.42+2.21) 156(306.68+2.65) 31(323.8246.18) 0.69 NS
€.1199G>A Exonll R400Q 417(311.43+1.50) 3(294.47+19.76) . 0.46 NS
c.1588G>A Exonl4 V5301 289(311.78+1.93) 111(309.62+3.27) 15(311.41+9.12) 0.84 NS
€.1611+104C>T Intron14 . 227(311.32+2.26) 155(311.06+2.74) 33(313.2045.98) 0.88 NS
€.1869+235C>G Intron18 . 128(313.3343.15) 189(308.92+2.50) 102(312.55+3.23) 073 NS
€.2151*479C>T 3'UTR . 342(311.37+1.78) 65(304.72+4.80) 5(321.32+16.27) 0.49 NS
€.2151*765A>G 3'UTR . 307(310.08+2.01) 96(310.63+4.15) 12(311.52+11.10) 0.23 NS
€.2151*832G>A 3'UTR . 335(311.67+1.75) 75(309.30+4.14) 4(315.85+19.01) 0.84 NS
€.2151*845A>G 3'UTR . 293(308.97+2.07) 112(312.82+3.75) 12(317.88+10.33) 0.11 NS
Block2_ht2 . . 300(310.77+1.86) 95(314.78+3.50) 15(300.73+8.72) 0.85 NS
Block2_ht3 . . 335(310.25+1.80) 72(316.69+4.68) 3(303.60+20.41) 0.46 NS
MS c.579G>A Exon5 K193K 187(2.10£0.10) 177(2.39+0.10) 53(2.00+0.19) 0.85 NS
€.630A>G Exon6 T210T 174(2.19+0.10) 180(2.29+0.10) 67(2.09£0.17) 0.64 NS
€.760-24T>C Intron6 . 210(2.18+0.09) 161(2.26+0.11) 43(2.16x0.20) 0.69 NS
€.843+330A>G Intron7 . 224(2.18+0.09) 156(2.21+0.11) 31(2.16x0.25) 0.78 NS
€.1199G>A Exonll R400Q 417(2.21+0.06) 3(1.77+0.79) . 0.47 NS
c.1588G>A Exonl4 V5301 289(2.21+0.08) 111(2.24+0.13) 15(2.12+0.37) 0.60 NS
€.1611+104C>T Intron14 . 227(2.19+0.09) 155(2.17+0.11) 33(2.56x0.24) 0.22 NS
€.1869+235C>G Intron18 . 128(2.300.13) 189(2.23+0.10) 102(2.12+0.13) 0.09 NS
€.2151*479C>T 3'UTR . 342(2.34+0.07) 65(1.56+0.19) 5(0.94+0.65) 0.0007 0.02
€.2151*765A>G 3'UTR . 307(2.19+0.08) 96(2.33+0.17) 12(2.67+0.45) 0.08 NS
€.2151*832G>A 3'UTR . 335(2.20+0.07) 75(2.31+0.17) 4(1.10+0.76) 0.13 NS
€.2151*845A>G 3'UTR . 293(2.15+0.08) 112(2.42+0.15) 12(2.77+0.41) 0.06 NS
Block2_ht2 . . 300(2.110.07) 95(2.56+0.14) 15(2.20+0.35) 028 NS
Block2_ht3 . . 335(2.140.07) 72(2.54+0.19) 3(2.28+0.82) 021 NS

Genotype and haplotype distributions and P-values controlling for sire and age at slaughter as covariates are shown.

CIC, CIR, and R/R represent the common allele, and heterozygotes and homozygotes for the rare allele, respectively.

N(LSMEAN=SE): Number of animals (least square mean of values + standard errors).

k)

Marbling score (MS):= Zollo] S| <3
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1}. Sequence Variants Discovery % genotyping ¥4 43 5 &

No Gene Full name No. of SNP Genotyping
1 ADFP Adipose differentiation—related protein 31 21
2 CAPNI1 Calcium-activated neutral protease 1 42 15
3 FABP3 Fatty acid binding protein 3 5 4
4 FABP4 Fatty acid binding protein 4 15 6
5 GDF8 Myostatin 33 8
6 OLRI1 Oxidised low density lipoprotein receptor 1 28 10
7 PPARG Peroxisome proliferative activated receptor, gamma 5 4
8 PRL Prolactin 14 10
9 RETN Resistin 4 3
10 TG Thyroglobulin 104 32
11 APOE Apolipoprotein E 29 9
12 FGF1 Fibroblast growth factor, acidic 7 4
13 FGF2 Fibroblast growth factor 2 (basic) 10 3
14 SPP1 Secreted phosphoprotein 1 9 3
15 UCP1 Uncoupling protein 1 42 12
16 ADRB?2 Adrenergic, beta-2, receptor, surface 16 6
17 ADRB3 Adrenergic, beta-3, receptor 26 10
18 FGFR1 Fibroblast growth factor receptor 1 43 10
19 POUI1F1 POU domain, class 1, transcription factor 1 31 9
20 NPY Neuropeptide Y 33 6
21 IGF1 Insulin-like growth factor 1 (somatomedin C) 3 5
22 DB SNP NCBI 3,072 3,072
Total 3,607 3,262
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AAH T HHAA Sequence Variants Discovery 23}
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1) ADFP (adipose differentiation-related protein)€] SNP ¥ =X %= LD, haplotype ¥ SNP

LD, haplotype
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. 121 7Tinsdel — Frame shiff

A Map of ADFP (adipose differentiation-related protein) on chromosome 16 (9.1 kh)
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) 39 ADFPoll A =% SNP H X

No Gene  Gene ID SNP Name Position Freq Major Minor chér?ge
1 ADFP 280981  c¢.-56-1036T>A _ Promoter 0391 T A

9 ADFP 280981  ¢-56-1032G>A  Promoter  0.391 G A

3 ADFP 280981  ¢-56-418T>G  Promoter  0.375 T G

4 ADFP 280931 c-56-67G>A  Promoter  0.050 G A

5  ADFP 280931 c-56-18A>G  Promoter  0.300 A G

6  ADFP 280931 c.-56-1G>C Promoter  0.053 G C

7 ADFP 280931 .-39G>C El 0.079 G C

8  ADFP 280981  c.-26+128C>G 1 0.063 C G

9 ADFP 280981  c.-26+149G>A n 0.271 G A

10 ADFP 280981  c.-26+163T>C n 0.146 T C

11 ADFP 280981  c¢.-26+175C>T n 0271 C T

12 ADFP 280981  c.-26+321G>C 1 0.229 G C .
13 ADFP 280981  c17T>C (V6A) E2 0.083 T C V6A
14 ADFP 280981 30+27T>C v 0.396 T C .
15 ADFP 280981  c.106A>G (R36G) E3 0.021 A G R36G
16 ADFP 280981  ¢.309+211G>A 7! 0.104 G A

17 ADFP 280981 ¢310-42G>A 14 0.348 G A .
18 ADFP 280981  c462C>T (S154S) E5 0.109 C T S1548
19  ADFP 280981 ¢553C>T (LIS5L) E5 0.087 C T L185L
20  ADFP 280981 ¢ 595+23A>G 5 0.152 A G

21  ADFP 280981  ¢.595+106Ginsdel 5 0042  Ginsdel .

92 ADFP 280981  c595+147A>C 5 0.063 A C

93 ADFP 280981 ¢596-24T>C 5 0.042 T C

24 ADFP 280981 c596-11T>A 5 0.083 T A

9%  ADFP 280981 cTTT+6AC>T 6 0.208 C T

%  ADFP 280981  c777+135A>G 6 0.104 A G

97 ADFP 280981 c913-1G>A 17 0.042 G A

98 ADFP 280981 c.1065Tinsdel E8 0042  Tinsdel $3555

(S3555)

29 ADFP 280931 C‘l%&ggf)del E8 0045  Tinsdel Y406L
30 ADFP 280981  c.1353+235T>C E8 0.458 T C

31 ADFP 280981  c.1353%302C>T E8 0.125 C T
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2) CAPN1 (Calcium-activated neutral protease 1)¢] SNP @ Z X%, LD, haplotype ¥ SNP

AH

12} A= 2 LD, haplotype
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A Map of CAPNT (calpain 1, {mu/T) large subunit) on chromosome 29 {27.3 kh)
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1) 9 CAPNIo|A wr=% SNP A X

No Gene  Gene ID SNP Name Position Freq Major Minor chAarllAg e
1 CAPN1 281661 c.-1-490A>G I 0.500 A G .

2 CAPN1 281661 c¢579G>A (K193K) E5 0.217 G A K193K
3 CAPN1 281661  c¢.630A>G (T2107T) E6 0.326 A G T210T
4 CAPN1 281661  ¢.657C>T (G219G) E6 0.326 C T G219G
5 CAPN1 281661 c.760-24T>C 16 0.333 T C

6 CAPN1 281661 ¢.843+96T>C 17 0.333 T C

7 CAPN1 281661 c.843+161T>A 17 0.333 T A

8 CAPN1 281661 ¢.843+195T>C 17 0.333 T C

9 CAPN1 281661 c.843+269T>C 17 0.333 T C

10 CAPN1 281661 ¢.843+288C>T 17 0.333 C T

11 CAPN1 281661 ¢.843+323C>T 17 0.229 C T

12 CAPN1 281661 ¢.843+330A>G 17 0.354 A G .
13 CAPN1 281661 ¢.1199G>A (R400Q) Ell 0.022 G A R400Q
14 CAPN1 281661 ¢.1583G>A (V530I) El14 0.125 G A V5301
15 CAPN1 281661 ¢.1611+104C>T 114 0.188 C T

16 CAPN1 281661 c.1611+515G>A 114 0.024 G A

17 CAPN1 281661 c.1736—164%CCT1nsde 116 0.152 CCTinsde

18 CAPN1 281661 ¢.1736-40A>G 116 0.119 A G

19 CAPN1 281661 ¢.1800+116A>G n7 0.167 A G

20 CAPN1 281661 ¢.1800+169C>T 117 0.214 C T

21 CAPN1 281661 ¢.1800+195G>A 117 0.167 G A

22 CAPN1 281661 ¢.1869+60G>A 118 0.188 G A

23 CAPN1 281661 ¢.1869+82A>G 118 0.188 A G

24 CAPN1 281661 c.1869+91T>G 118 0.188 T G

25 CAPN1 281661 ¢.1869+235G>C 118 0.417 G C

26 CAPN1 281661 ¢.2065+46A>G 120 0.130 A G

27 CAPN1 281661 ¢.2065+68G>A 120 0.130 G A

28 CAPN1 281661 ¢.2124+19Cinsdel 121 0.042 Cinsdel .

29 CAPN1 281661 €.2124+23T>G 121 0.021 T G

30 CAPN1 281661 ¢.2124+74G>A 121 0.042 G A .
31 CAPN1 281661 c¢.2148G>A (A716A) E22 0.042 G A AT16A
32 CAPN1 281661 ¢.2151479C>T E22 0.146 C T

33 CAPN1 281661 ¢.2151*503Tinsdel E22 0.042 Tinsdel .

34 CAPN1 281661 ¢.2151550T>G E22 0.068 T G

35 CAPN1 281661 ¢.2151%557T>C E22 0.068 T C

36 CAPN1 281661 ¢.2151%562C>A E22 0.045 C A

37 CAPNL 281661 CAONIBCICCCT gy 0068 GLoCeT

38 CAPN1 281661 ¢.2151697T>C E22 0.068 T C

39 CAPN1 281661 c.2151%765A>G E22 0.068 A G

40 CAPN1 281661 c.2151%832G>A E22 0.059 G A

41 CAPN1 281661 ¢.2151%845A>G E22 0.114 A G

42 CAPN1 281661 c.2151%861A>G E22 0.068 A G
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3) FABP3 (fatty acid binding protein 3)¢] SNP %Z X%, LD, haplotype @ SNP A X
7F) 3¢ FABP3 44 A% % LD, haplotype
A Map of F4AEBP3 (fatty acid hinding protein (heart) lilke) on chromosome 2g45 (6.9 kh)
= = 2 e
= ke e BN
§ ¢ ¢ &
M I
LL-+1 . . | B
Exl Ex2 Ex3 Ext
B. Haplotypes in FABP3 C. LDs among 45 FP3 polymorphisms
g [ I I 11
= [
= O =
é é\j % \%._, K = - E el
= B o8 o s e & 3 5 8
¢ 4§ & ¢ P51 f
Hap. ¢ o o 4 4 Freq. . - - . -
Al C G I T G 0.292 ' 5 5 .
B2 A G I T C 0208 ’
At3 c A D T C 0188 !
At c G 1 [ 0167 .
AtS ¢ o 1 T C 0.083
htrg C G D T C 0.063
1) &9 FABP3o|A] =¥l SNP A H
No Gene  Gene ID SNP Name Position Freq Major Minor AA
change
1 FABP3 281758 c.-46-1511C>A Promoter 0.182 C A
2 FABP3 281758 c.—46-787G>A Promoter 0.188 G A
3 FABP3 281758 c¢.-46-295AACinsdel Promoter 0.273  AACinsdel
4 FABP3 281758 c.21T>C (G7Q) El 0.167 T C G7G
5 FABP3 281758 c.713+67C>G 11 0.458 C G
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4) FABP4 (fatty acid binding protein 4)¢] SNP ¥ = X%, LD, haplotype @ SNP & &

7}) 39 FABP4 %4 #A %= % LD, haplotype

A, Map of FAB P4 (fatty acid-binding protein, adipocyte) on chromosome 14 (4.4 kb)
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M T O G A G G AG GDGCCCCC 002
RO C T 6 G GG T o A 1 G & T T ¢ 002
1) g9 FABP4el A =¥l SNP A H
No Gene  Gene ID SNP Name Position Freq Major Minor AA
change
1 FABP4 281759 c.-60-1682C>T Promoter 0.500 C T
2 FABP4 281759 ¢.-60-1643C>T Promoter 0.500 C T
3 FABP4 281759 ¢.-60-1484G>C Promoter 0.043 G C
4 FABP4 281759 c.-60-235G>A Promoter 0.447 G A
5 FABP4 281759 c.-60-227G>A Promoter 0.421 G A
6 FABP4 281759 c.-24G>A E1l 0.025 G A
7 FABP4 281759 c.74-157A>T 1 0.091 A T
8 FABP4 281759 c.74-9C>G 11 0.500 C G .
9 FABP4 281759 c.220A>G (I74V) E2 0.500 A G 174V
10 FABP4 281759 ¢.246+33Ainsdel 12 0.500 Ainsdel . .
11 FABP4 281759 ¢.328G>A (V110M) E3 0.300 G A V110M
12 FABP4 281759  ¢.348C>G (L116L) E3 0.475 C G L116L
13 FABP4 281759 €.348+34C>T 13 0.475 C T
14 FABP4 281759 ¢.348+56C>T 13 0.475 C T
15 FABP4 281759 €.348+303C>T 13 0.450 C T
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A} A %= 2 LD, haplotype

]

S
<l

o

GDFS8

[e)

-

T

kel
Rl

A, Map of GDF8 (myostatin) on chromosome 2ql4-q15 (6.7 kb)
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) -9 GDF8oIA #=¥ SNP A X

No Gene  Gene ID SNP Name Position Freq Major Minor chﬁr‘?g o
1 GDF8 281187 ¢.373+393A>T 1 0.238 A T
+
2 GDF8 gllgy  COPMICIGTIGE 0286 G1CITG
3 GDF8 281187 c.373+477G>A 11 0.079 G A
4 GDF8 281187 ¢.373+538T>G 11 0.342 T G
5 GDF8 281187 ¢.373+603A>C 1 0.105 A C
6 GDF8 281187 ¢.373+648A>G 11 0.342 A G
7 GDF8 281187 ¢.373+803T>G 11 0.326 T G
8 GDF8 281187 c.373+877A>G 11 0.043 A G
9 GDF8 281187 c.374-501A>G 11 0.031 A G
10 GDF8 281187 ¢.374-230G>T 11 0.458 G T
11 GDF8 281187 ¢.374-82Ainsdel 11 0.458 Ainsdel .
12 GDF8 281187 ¢.374-55C>T 11 0.500 C T
13 GDF8 281187 ¢.374-51C>T 11 0.031 C T
14 GDF8 281187 ¢.374-50G>A 1 0.458 G A
15 GDF8 281187 ¢.374-16Tinsdel 11 0.458 Tinsdel . .
16 GDF8 281187  ¢.414C>T (C138C) E2 0.458 C T C138C
17 GDF8 281187 c.747+236T>C 12 0.458 T C
18 GDF8 281187 c.747+297A>G 12 0.458 A G
19 GDF8 281187 c.747+321C>A 12 0.458 C A
20 GDF8 281187 c.747+358A>T 12 0.458 A T
21 GDF8 281187 c.747+424A>G 12 0.458 A G
22 GDF8 281187 €.748-660T>C 12 0.458 T C
23 GDF8 281187 €.748-483C>T 12 0.458 C T
24 GDF8 281187 c.748-418A>G 12 0.458 A G
25 GDF8 281187 ¢.748-352C>T 12 0.458 C T
26 GDF8 281187 c.748-281C>G 12 0.458 C G
27 GDF8 281187 ¢.748-81Tinsdel 12 0.458 Tinsdel .
28 GDF8 281187 ¢.1128%342T>C E3 0.458 T C
29 GDF8 281187 c.1128+487A>G E3 0.458 A G
30 GDF8 281187 ¢.1128+503G>A E3 0.458 G A
31 GDF8 281187 ¢.1128+510A>G E3 0.458 A G
32 GDF8 281187 ¢.1128%617G>A E3 0.458 G A
33 GDF8 281187 ¢.1128+711C>T E3 0.458 C T
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6) OLR1 (oxidised low density lipoprotein receptor 1)¢] SNP ¥ =X %=, LD, haplotype %

SNP A=

2} A= % LD, haplotype

A
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A. Map of QLR {oxidised low density lipoprotein {lectin-like) receptor 1) on chromosome 5 {11.1 kh)
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) 9 OLR1ONA =¥ SNP FRH

No Gene Gene 1D SNP Name Position Freq Major Minor chér?ge
1 OLR1 281368 c.-34-461T>C Promoter 0.217 T C

2 OLR1 281368 c.~34-120A>G Promoter 0.045 A G

3 OLRL ogieg  CTITTTAGCACAGA =y 0182 GEACAG

4 OLR1 281368 c.71-1737C>T 1 0.063 C T

5 OLR1 281368 c.167-12T>G 12 0.238 T G )

6 OLR1 281368 ¢.193A>C (K65Q) E3 0.238 A C K65Q
7 OLRI1 281368  ¢.360C>T (H120H) E3 0.238 C T H120H
8 OLR1 281368 ¢.551+255T>C 14 0.022 T C

9 OLR1 281368 ¢.551+295C>T 14 0.022 C T

10 OLR1 281368 c.568C>T (stop) E5 0.217 C T stop
11 OLR1 281368  ¢.569A>G (Q190R) E5 0.304 A G QI190R
12 OLR1 281368  ¢.629G>A (R210H) E5 0.043 G A R210H
13 OLR1 281368 c.667+69T>G 5} 0.239 T G

14 OLR1 281368 c.667+110C>G 5 0.152 C G

15 OLR1 281368 c.667+122A>G 5 0.304 A G

16 OLR1 281368 ¢.667+150C>T 5 0.217 C T

17 OLR1 281368 c.667+179C>G 5 0.283 C G

18 OLR1 281368 c.668-22T>G 5 0.021 T G )
19 OLR1 281368 c.694G>A (V232D) E6 0.065 G A V2321
20 OLR1 281368  c.777T>C (Y259Y) E6 0.022 T C Y259Y
21 OLR1 281368 c.812+27G>A E6 0.022 G A

22 OLR1 281368 c.812x%223C>A E6 0.109 C A

23 OLR1 281368 ¢.812+309C>T E6 0.045 C T

24 OLR1 281368 ¢.812x319A>G E6 0.023 A G

25 OLR1 281368 c.812+333G>A E6 0.045 G A

26 OLR1 281368 ¢.812+419C>T E6 0.045 C T

27 OLR1 281368 ¢.812+460C>T E6 0.045 C T

28 OLR1 281368 ¢.812x546G>T E6 0.023 G T
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7) PPARG (peroxisome proliferative activated receptor, gamma)®] SNP ZZ X %=, LD,
haplotype 2 SNP AH X

7h g% PPARG 3 A &= % LD, haplotype

A, Map of PPARG (peroxisome proliferative activated receptor, gamma) on chromosome 22 (54 kh)
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th) g PPARGOIA =¥l SNP HH
No Gene  Gene ID SNP Name Position Freq Major Minor AA
change
1 PPARG 281993 ¢.—-180-1506T>C  Promoter 0.477 T C
2 PPARG 281993 ¢.310+59G>C 12 0.326 G C
3 PPARG 281993 c.310+137C>T 12 0.217 C T
4 PPARG 281993 c.619+83G>A 14 0.310 G A
5 PPARG 281993 c.619+228A>G 14 0.310 A G
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8) PRL (prolactin)®] SNP @= X%, LD, haplotype @ SNP & &R

7h 3<% PRL #+3A A= 2 LD, haplotype

4. Map of PRL (prolactin) on chromosome 23 (8.4 kh)
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L) g9 PRLOIA =¥ SNP A
No Gene  Gene ID SNP Name Position Freq Major Minor AA
change
1 PRL 280901 c.-54-1304G>A Promoter  0.455 G A
2 PRL 280901 c.-54-1106C>T Promoter  0.087 C T
3 PRL 280901 ¢.-54-1043A>G Promoter  0.065 A G
4 PRL 280901 c.-54-924C>T Promoter  0.261 C T
5 PRL 280901 c.-54-869TGTGinsdel Promoter 0326 10 1GinS
6 PRL 280901 c.-54-714C>A Promoter  0.417 C A
7 PRL 280901 c-54-689CTATinsdel Promoter 0167 ~CTATINS
8 PRL 280901 c.28+275A>T 11 0.167 A T
9 PRL 280901 c.28+465T>G 11 0.114 T G
10 PRL 280901 c.211-86A>G 12 0.083 A G
11 PRL 280901 ¢.319-120T>G I3 0.065 T G
12 PRL 280901 ¢.319-28Ainsdel I3 0.130 Ainsdel . .
13 PRL 280901 c.375C>G (L125L) E4 0.125 C G L125L
14 PRL 280901 c.b88C>T (5196S) E5 0.196 C T S196S
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9) RETN (resistin)®] SNP 2Z X =, LD, haplotype @ SNP AR
7}) 39 RETN #+3d#x A= 92 LD, haplotype
A Map of RETW (resistin) on chromosome 7 (1.4 kh)
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) &9 RETNolA 2=¥ SNP ZH

No Gene  Gene ID SNP Name Position Freq Major Minor chﬁr?g o
1 RETN 369020 c.-129-1763C>T  Promoter 0.208 C T
2 RETN 369020 c.196+10G>A 13 0.238 G A
3 RETN 369020 ¢.330%¥18G>A E4 0.333 G A
4 RETN 369020 ¢.330%78C>T E4 0.229 C T
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10) TG (thyroglobulin)®] SNP ¥Z A%, LD, haplotype ¥ SNP A X

7H 3% TG 342 A% % LD, haplotype

A, Map of TG (thyroglobulin) on chromosome 14q12-g15 {179 Ich, partial)
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L) g9 TGl A dzE SNP AR
No Gene  Gene ID SNP Name Position Freq Major Minor AA
change
1 TG 280706 g.115C>A INO 0.217 C A
2 TG 280706 g.119G>A INO 0.022 G A
3 TG 280706 g.143C>T INO 0.065 C T
4 TG 280706 g.281C>T INO 0.065 C T
5 TG 280706 g.515T>C INO 0.435 T C
6 TG 280706 g.1003G>A IN1 0.205 G A
7 TG 280706 g2.1035A>G IN1 0.432 A G
8 TG 280706 g 1727G>T IN1 0.042 G T
9 TG 280706 g2135AGCTCinsdel  IN2 0042 AGCTITIN
10 TG 280706 g.2142C>T IN2 0.042 C T
1 TG 280706 YA EN3 0.227 G A AI239A
12 TG 280706 g.8468C>T IN4 0.229 C T
13 TG 280706 e EN5 0.354 A C  RI3IR
14 TG 280706 g.8705G>A IN5 0.229 G A

_43_



No

Gene

Gene ID

SNP Name

Position

Freq

Major

Minor

AA

change

15 TG 280706 2.9011T>C IN5 0.326 T C .
g.10854C>A

16 TG 280706 (L14261) EN6 0.021 C A 114261
g.10876C>T

17 TG 280706 (T1433D) ENG6 0.167 C T T14331
g.18883G>A

18 TG 280706 (P1465P) EN7 0.417 G A P1465P

19 TG 280706 2.19046G>T IN7 0.021 G T

20 TG 280706 g.20839C>T IN7 0.022 C T

21 TG 280706 g.21172G>A IN8 0.022 G A
g.25186G>A

22 TG 280706 (R1646Q) EN10 0.025 G A R1646Q

23 TG 280706 g.27045G>C IN11 0.271 G C

24 TG 280706 g.27048G>T IN11 0.021 G T

25 TG 280706 g.27100G>T IN11 0.188 G T .
g.32266C>T

26 TG 280706 (A1720A) EN12 0.208 C T A1720A
g.36784G>A

27 TG 280706 (R1789H) EN13 0.208 G A R1789H

28 TG 280706 g.46460C>T IN14 0.217 C T

29 TG 280706 g.46513C>T IN14 0.022 C T

30 TG 280706 g.47563C>T IN16 0.024 C T .
g.48570C>T

31 TG 280706 (T1911M) EN17 0.022 C T T1911M

32 TG 280706 g.50949A>G IN18 0.021 A G

33 TG 280706 g.52385A>G IN19 0.021 A G

34 TG 280706 2.53033C>T IN19 0.065 C T

35 TG 280706 g.53311G>A IN20 0.043 G A

36 TG 280706 g.60951G>A IN20 0.022 G A

37 TG 280706 g.75786T>C IN22 0.143 T C

38 TG 280706 g.78021C>T IN23 0.021 C T

39 TG 280706 g.78059G>A IN23 0.125 G A

40 TG 280706 g2.83346T>G IN24 0.146 T G

41 TG 280706 g.83354A>G IN24 0.021 A G

42 TG 280706 2.84859G>A IN24 0.438 G A

43 TG 280706 g.85033T>C IN25 0.125 T C

44 TG 280706 2.86956G>T IN25 0.104 G T .
g.86973G>C

45 TG 280706 (A2240P) EN26 0.104 G C A2240P
g.87011C>T .

46 TG 280706 (A2306A) EN26 0.042 C T A2306A
g.87071C>T

47 TG 280706 (V2326V) EN26 0.104 C T V2326V
g.87074C>T

48 TG 280706 (G2327G) EN26 0.104 C T G2327G

49 TG 280706 g.87193C>T IN26 0.104 C T .
2.94029G>A

50 TG 280706 (V2381L) EN27 0.391 G A V2381L

51 TG 280706 g.153704G>A IN27 0.042 G A

52 TG 280706 g.155307Ginsdel IN28 0.104 Ginsdel .

53 TG 280706 g.155346C>T IN28 0.158 C T
g.155447C>T

54 TG 280706 (1.24971) EN29 0.105 C T 124971

55 TG 280706 g.155583G>A IN29 0.091 G A

56 TG 280706 2.155622Tinsdel IN29 0.432 Tinsdel .

57 TG 280706 g.155705A>G IN29 0.045 A G

58 TG 280706 .169136T>C IN29 0.409 T C

59 TG 280706 2.169151G>C IN29 0.273 G C

60 TG 280706 g.169157Ainsdel IN29 0.208 Ainsdel .

61 TG 280706 g.169238C>T IN29 0.354 C T
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AA

No Gene  Gene ID SNP Name Position Freq Major Minor change
62 TG 280706 g.169263A5G N29 0.292 A G
63 TG 280706 i) EN30 0.250 C T Y2571Y
64 TG 280706 ¢.169495C>T N30 0.250 C T
65 TG 280706 g.169500G>A N30 0.042 G A
66 TG 280706  g.169574G>A N30 0.042 G A
67 TG 280706 g.169583C>T IN30 0.042 C T
63 TG 280706 .169601C>T N30 0.042 C T
69 TG 280706  g.171820C>A N30 0.023 C A
70 TG 280706 g171873T>C IN30 0.273 T C
71 TG 280706  .171910Cinsdel IN30 0273 Cinsdel

72 TG 280706 B TLoLoA EN31 0.250 G A V2594M
73 TG 280706 g.172048C>T IN31 0.111 C T
74 TG 280706 g@.172049A>G IN31 0.333 A G
7 TG 280706 g.172058C>T IN31 0.056 C T
76 TG 280706  g@.172059A>G IN31 0.222 A G
77 TG 280706  g172073C>T IN31 0.222 C T
78 TG 280706 g.172087A>G IN31 0.444 A G
79 TG 280706 2.172108C>G IN31 0.444 C G
80 TG 280706 g.172158C>T IN31 0.056 C T
81 TG 280706 grImeeT EN32 0.208 C T $26665
82 TG 280706  @.177029TCinsdel  IN32 0479  TCinsdel .
83 TG 280706 g.178209G>A N33 0.136 G A
84 TG 280706  @l178214G>A IN33 0.250 G A
85 TG 280706 g.178318C>T N33 0.262 C T
86 TG 280706  g@l79456A>T  3'down  0.111 A T
87 TG 280706 .179479G>C down 0346 G C
83 TG 280706 @.179483G>A 3'down  0.393 G A
89 TG 280706 g.179543C>T 3'down 0361 C T
90 TG 280706  @l79551A>G  3'down  0.342 A G
91 TG 280706  @l79576A>G  3'down 0316 A G
92 TG 280706 g.179660C>T 3'down 0421 C T
93 TG 280706  g.179672T>G 3'down 0342 T G
94 TG 280706  g@lI79673A>G  3'down 0158 A G
% TG 280706  @l79675A>G  3'down 0158 A G
9% TG 280706 g179676T>C 3down 0316 T C
97 TG 280706 g.179684C>T 3down 0211 C T
98 TG 280706  @l79714G>A  3'down  0.342 G A
99 TG 280706  @lI79722A>G  3'down  0.100 A G
100 TG 280706  @l79752A>G  3'down 0375 A G
101 TG 280706  g179755T>G 3'down  0.400 T G
102 TG 280706 gl79783G>A 3'down  0.100 G A
103 TG 280706  g.179828A>C 3'down  0.286 A C
104 TG 280706 g.179996G>T 3'down 0119 G T
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11) APOE (Apolipoprotein E)2] SNP &= A%, LD, haplotype @ SNP A H

7b) APOE #3A# A% % LD, haplotype

A. Map of APOE (apolipoprotein E) on chromosome 18924 ( 2.7 kb)
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O<DEETH
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1<v00¥|
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h2 CGCGAGCCCCCCGCddICAGGAAGGCCTCC CO0146
M3 CGTAAAGTCTTCCAIMmMCGCAGAAGCCTTC CDO0125

htd
hts
ht6
ht?
ht8
ht9

CATGAGCCCCCCCAIMmMTGCGGTAGCGTCCCTO0104
CGTGTACTCTCTCAIMMTGGAGTAGCCTCC CO006
TGCGAGGCTCTCCAIMmMCACGAAGGCCCCC CO0086
CATGAGCCCCCCCAIMNMCACGAAGGCCCCCCO004
CGCGAGCCCCCCCAIMmMTGGAGTAGCCTCCTO0042

TGTAAAGTCTTCGCdITGCGGAAGACTCT C CO0042

httd CGCGAGCCCCCCCAINMTGGAAAGGCCTCG CO0042
httt CATGAGCCCCCCCAIMmMCACGGTAGCCCCCTOo004
htt2 CGTAAAGTCTTCCAIMMCACAGAAGCCTTC CoO0021
htt3 CATGAGCCCCCCCAIMmMCACGGTAGCCCCCCoOo0021
htt4 CATGAGCCCCCCCAIMMTACGGTAGCCCCCTo0021
htts TGTAAAGTTTTCGCiIWMTGCGGTAACCCCC Co0021

ht1te TGTGTAGTCTTCGCdITGCGGAAGAGTCTC Co0021
htl7 CATAAAGTCTTCGCdITGCGGAAGACCTC CO0021
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1}) APOE SNP = 23}

No Gene Gene ID SNP name Position AA change MAF
1 APOE 281004 -2480C>T Promoter 0.152
2 APOE 281004 -2273G>A Promoter 0.239
3 APOE 281004 -2209T>C Promoter 0.457
4 APOE 281004 -2165G>A Promoter 0.239
5 APOE 281004 -2151A>T Promoter 0.087
6 APOE 281004 -2030G>A Promoter 0.326
7 APOE 281004 -1963C>G Promoter 0.326
8 APOE 281004 -1936C>T Promoter 0.326
9 APOE 281004 -1890C>T Promoter 0.087

10 APOE 281004 -1862C>T Promoter 0.326

11 APOE 281004 -1834C>T Promoter 0.326

12 APOE 281004 -1794C>T Promoter 0.065
13 APOE 281004 -1626C>G Promoter 0.239
14 APOE 281004 -1360A>C Promoter 0.262
15 APOE 281004  -1248CTCCCTACCCins>del Promoter 0.067
16 APOE 281004 -1234T7>C Promoter 0.467
17 APOE 281004 -1009G>A Promoter 0.500
18 APOE 281004 -532C>G Intronl 0.458
19 APOE 281004 -456G>A Intronl 0.458

20 APOE 281004 -439G>A Intronl 0.458

21 APOE 281004 -400A>T Intronl 0.313

22 APOE 281004 -186A>G Intronl 0.458

23 APOE 281004 +54G>A Intronl 0.021

24 APOE 281004 +110C>A Intron2 0.083

25 APOE 281004 +133C>G Intron2 . 0.125

26 APOE 281004 +1216T>C S146P Exon4 (CDS) S146P 0.396

27 APOE 281004 +1288C>T DI170D Exond (CDS) D170D 0.229

28 APOE 281004 +1771C>G Exon4 (3'UTR) 0.042

29 APOE 281004 +1861C>T Exon4 (3'UTR) 0.208
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12) FGF1 (Fibroblast growth factor, acidic)®] SNP &= X%, LD, haplotype ¥ SNP A H

7b) FGF1 5342 A% 2 LD, haplotype

A. Map of FGF1 ( fibroblast growth factor, acidic) on chromosome 7 ( 30kb)
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B. Haplotypes in FGF1 C. LDs among FGF1 polymorphisms
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}) FGF1 SNP @& ZA3}
No Gene Gene 1D SNP Position AA change MAF
1 FGF1 281160 -1757A>G Promoter . 0.065
2 FGF1 281160 -1020T>C Promoter . 0.022
3 FGF1 281160 +13987G>A Intronl . 0.021
4 FGF1 281160 +20657C>G S154C Exon3 (CDS) S154C 0.021
5 FGF1 281160 +20961G>T Exon3 (3'UTR) . 0.292
6 FGF1 281160 +21593G>A Exon3 (3'UTR) . 0.091
7 FGF1 281160 +22564G>A Exon3 (3'UTR) . 0.250
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13) FGF2 (Fibroblast growth factor 2 (basic))9] SNP ¥= XA &, LD, haplotype ¥ SNP &
B

7H FGF2 7 # A& 2 LD, haplotype

A. Map of FGF2 (fibroblast growth factor 2 (basic)) on chromosome 17 ( 56kb)
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B. Haplotypes in FGF2 C. LDs among FGF2 polymorphisms
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}) FGF2 SNP @& 73}
No Gene Gene 1D SNP Position AA change MAF
1 FGF2 281161 -1845T>C Promoter . 0.227
2 FGF2 281161 -1238G>A Promoter . 0.238
3 FGF2 281161 -1210C>A Promoter . 0.310
4 FGF2 281161 -1190G>T Promoter . 0.310
5 FGF2 281161 -956A>C Promoter . 0.310
6 FGF2 281161 -545T>G Promoter . 0.024
7 FGF?2 281161 +40393G>C Intronl : 0.043
8 FGF2 281161 +40755T> G Intron2 . 0.478
9 FGF?2 281161 +40877G>C Intron2 : 0.478
10 FGF2 281161 +55547C>T Exon3 (3'UTR) . 0.478
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14) SPP1 (Secreted phosphoprotein 1)¢] SNP @ =X %, LD, haplotype @ SNP AR
7} SPP1 A= X% % LD, haplotype
A. Map of SPP1 (secreted phosphoprotein 1) on chromosome 6 (7kb)
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B. Haplotypes in SPP1 C. LDs among SPP1 polymorphisms
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}) SPP1 SNP @& ZA3}
No Gene Gene 1D SNP Position AA change MAF
1 SPP1 281499 =2047T>G Promoter 0.174
2 SPP1 281499 -2836G>A Promoter 0.087
3 SPP1 281499 -2835A>G Promoter 0.109
4 SPP1 281499 -1252C>T Promoter 0.114
5 SPP1 281499 -1118G>A Exon2 (5'UTR) 0.023
6 SPP1 281499 +83T>A Intron2 0.022
7 SPP1 281499 +4936T>A Intron6 0.104
8 SPP1 281499 +5194C>T T218M Exon7 (CDS) T218M 0.313
9 SPP1 281499 +5418A>C Exon7 (3'UTR) 0.087
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7} UCP1 %A A= % LD, haplotype

A. Map of UCP1 (uncoupling protein 1) on chromosome 17 ( 6.7kb)

15) UCP1 (Uncoupling protein 1)¢] SNP &= X%, LD, haplotype @ SNP A B
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B. Haplotypes in UCP1
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ht1
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ht8 GGCTCCAACGTCACCIMTGCGCTAACTCCAACGCGAINSTTGT A AD0.042
h9 AAGCTCAGTGTTACTINTGAGTAGATCTCGGCACCAdTTGTAADO0042
htil0 GGCCTCAGTGTTACTiINTGAGTAGATCTCGGCGCCAdTTGTAGDO0.021
htll GGCCTCAGTGTTGCTiNMTGAGTAGATCTCGGCGCCAInSTTCCAADO.02L
ht12 GGCTTCCATGTTACTinNnTGAGCAGACCCCGACGCCAdITCCCAADO0021
htl3 GGCCTGCGTGCTAATATGAATAGGCCTCAGTGCGGdTTGCAADO.02L
htl5 GGGTCCCACGCCAACAICGAACTAGCTCCGGTGCGGIiInsTTCCAADO.021
htle GGCTCCCACGCCAACAKICGAACTAGCTCCAATGCCGIiInsTTGC A AQO0021
htl8 GGCCTCCGTGCTAATATGAATAGGTCTTGGTGCGGdTTCCAADO.021L
h1l9 GGCTCCAACGTCACCINNTGAGCTAACTCCGACGCGAINSTTGTCADO0021




1}) UCP1 SNP %= A3}

No Gene Gene ID SNP Position AA change MAF
1 UCP1 281561 -475G>A Promoter 0.114
2 UCP1 281561 “277G>A Promoter 0.114
3 UCP1 281561 +347C>G Intronl 0.146
4 UCP1 281561 +459C>T Intronl 0.152
5 UCP1 281561 +476T>C Intronl 0.152
6 UCP1 281561 +514C>G Intronl 0.326
7 UCP1 281561 +531A>C Intronl 0.152
8 UCP1 281561 +654G>A Intronl 0.130
9 UCP1 281561 +687T>C Intronl 0.152

10 UCP1 281561 +800G>A Intronl 0.065
11 UCP1 281561 +889T>C 149T Exon2 (CDS) 49T 0.114
12 UCP1 281561 +971T>C S76S Exon2 (CDS) S76S 0.114
13 UCP1 281561 +1030A>G Y96C Exon2 (CDS) Y96C 0.023
14 UCP1 281561 +1149C>A Intron2 0.125
15 UCP1 281561 +1494T7>C Intron2 0.136
16 UCP1 281561 +1522TGGins>del Intron2 0.136
17 UCP1 281561 +1616T>C Intron2 0.219
18 UCP1 281561 +1662G>A Intron2 0.375
19 UCP1 281561 +1993A>C Intron2 0.025

20 UCP1 281561 +2037G>A Intron2 0.125

21 UCP1 281561 +2044T7>C Intron2 0.125

22 UCP1 281561 +2053A>T Intron2 0.125

23 UCP1 281561 +2067G>A Intron2 0.125

24 UCP1 281561 +2099A> G Intron2 0.125

25 UCP1 281561 +2102C>T Intron2 0.275

26 UCP1 281561 +2160C>T Intron2 . 0.132

27 UCP1 281561 +3038T>C M120T Exon3 (CDS) M120T 0.146

28 UCP1 281561 +3185C>T TI169M Exon3 (CDS) T169M 0.125

29 UCP1 281561 +3720G>A Intron4 0.391

30 UCP1 281561 +3857G>A Intron4 0.119

31 UCP1 281561 +3902C>T Intron4 0.143

32 UCP1 281561 +4320G>A Intron4 . 0.045

33 UCP1 281561 +4475C>T L2571 Exon5 (CDS) L2571 0.250

34 UCP1 281561 +4758C> G Intron5 0.375

35 UCP1 281561 +4932A>G Intron5 0.375

36 UCP1 281561 +5028A Cdel>ins Intron5 0.273

37 UCP1 281561 +5139T7>C Intron5 0.068

38 UCP1 281561 +5265T>C Intron5 0.188

39 UCP1 281561 +6033G>C 3'flanking 0.125

40 UCP1 281561 +6132T7>C 3'flanking 0.167

41 UCP1 281561 +6170A>C 3'flanking 0.125

42 UCP1 281561 +6211A>G 3'flanking 0.021
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16) ADRB2 (Adrenergic, beta-2, receptor, surface)?] SNP ZZ XX, LD, haplotype

SNP A=

7h) ADRB2 7 A A& % LD, haplotype

A. Map of ADRB2 (adrenergic, beta-2, receptor, surface) on chromosome 7 (1.9 kb)
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1}) ADRB2 SNP = A3}

No Gene Gene ID SNP Position AA change MAF
1 ADRB2 281605 —1820A>G Promoter 0.119
2 ADRB2 281605 —1630A>C Promoter 0.432
3 ADRB2 281605 -1487Tins>del Promoter 0.432
4 ADRB2 281605 -1255Ains>del Promoter 0.261
5 ADRB2 281605 -665A>T Promoter 0.438
6 ADRB2 281605 —463T>C Promoter 0.457
7 ADRB2 281605 -324A>T Promoter 0.457
8 ADRB?2 281605 -297G>A Promoter 0.022
9 ADRB2 281605 -141Ains>del Promoter . 0.283
10 ADRB2 281605 +41C>T PIl4L Exonl (CDS) P14L 0.188
11 ADRB?2 281605 +129T>C 1431 Exonl (CDS) 1431 0.292
12 ADRB?2 281605 +468G>A MI156M Exonl (CDS) M156M 0.188
13 ADRB?2 281605 +484G>A GI164S Exonl (CDS) G164S 0.042
14 ADRB2 281605 +1143T>G L3SIL Exonl (CDS) L381L 0.283
15 ADRB2 281605 +1211T>C 1404T Exonl (CDS) 1404T 0.109
16 ADRB?2 281605 +1251G>A I417L Exonl (CDS) L4171 0.283
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r2
r=1

7F) ADRB3 %2 A% ¥ LD, haplotype

A. Map of ADRB3 (adrenergic, beta-3, receptor) on chromosome 27 ( 2.7kb)

17) ADRB3 (Adrenergic, beta 3, receptor)®] SNP ¥= X &, LD, haplotype ¥ SNP H X
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}) ADRB3 SNP %= A3}

No Gene Gene 1D SNP Position AA change MAF
1 ADRB3 281606 -1880C>G Promoter 0.068
2 ADRB3 281606 -1617T>C Promoter 0.024
3 ADRB3 281606 -1539C>T Promoter 0.024
4 ADRB3 281606 -1391G>A Promoter 0.023
5 ADRB3 281606 -1269G>A Promoter 0.091
6 ADRB3 281606 -931T>C Promoter 0.065
7 ADRB3 281606 -534C>T Promoter 0.043
8 ADRB3 281606 =227G>T Promoter 0.114
9 ADRB3 281606 -129G>T Promoter 0.273

10 ADRB3 281606 +18T>C P6P Exonl (CDS) pep 0.063
1 ADRB3 281606 +252G>C L84L Exonl (CDS) L84L 0.023
12 ADRB3 281606 +279G>A P93P Exonl (CDS) P93P 0.045
13 ADRB3 281606 +489G>C V163V Exonl (CDS) V163V 0.022
14 ADRB3 281606 +1186G>C E396Q Exonl (CDS) E396Q 0.083
15 ADRB3 281606 +1392T>G Intronl 0.068
16 ADRB3 281606 +1396C>T Intronl 0.023
17 ADRB3 281606 +1541C>T Intronl 0.458
18 ADRB3 281606 +1760C>T Intronl 0.063
19 ADRB3 281606 +2180G>A Exon2 (3'UTR) 0.188

20 ADRB3 281606 +2200T>C Exon2 (3'UTR) 0.104

21 ADRB3 281606 +2340G>A Exon2 (3'UTR) 0.042

22 ADRB3 281606 +2450T>G Exon2 (3'UTR) 0.083

23 ADRB3 281606 +2526A>G Exon2 (3'UTR) 0.063

24 ADRB3 281606 +2615T>A 3'flanking 0.063

25 ADRB3 281606 +2840G>T 3'flanking 0.063

26 ADRB3 281606 +2809A> G 3'flanking 0.146
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18) FGFR1 (Fibroblast growth factor receptor 1)¢] SNP ¥= X%, LD, haplotype @ SNP

K

7} FGFR1 3 A A= % LD, haplotype

A. Map of FGFR1 (fibroblast growth factor receptor 1) on chromosome 27 (41.3 Kb) XM_877464.1
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htl
ht2

CCGGCAGAGGTCCGGGAGTCTCCATCGCACATCTGCTTGGCGT 0125

GTTATAGGGATTCCGAAGCCCCCACCGCGTCCTCATCCAAACTO021

CCGGCAGGGGTTCCGGAGTCCCCATCATACATCTGCTTGACCTO0021

ht10

CCGGCAAGGGTTCCGGAATCCCCATCGTACATCTGCTTGACCC Q0021

ht12
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}) FGFR1 SNP = A3}

No Gene Gene ID SNP Position AA change MAF
1 FGFR1 281768 -1848C>G Promoter 0.063
2 FGFR1 281768 -914C>T Promoter 0.065
3 FGFR1 281768 =794G>T Promoter 0.065
4 FGFR1 281768 -491G>A Promoter 0.063
5 FGFR1 281768 -470C>T Promoter 0.063
6 FGFRI1 281768 +149A>G Intronl 0.022
7 FGFRI1 281768 +17958A>G Intronl 0.326
8 FGFRI1 281768 +28138G>A Intron2 0.130
9 FGFR1 281768 +28196G>A Intron2 0.022

10 FGFRI1 281768 +28199G>A Intron2 0.065
11 FGFRI1 281768 +28290T>C Intron2 0.022
12 FGFR1 281768 +28692T>C Intron3 0.152
13 FGFR1 281768 +31308C>T Intron4 0.042
14 FGFRI1 281768 +33702C>G Intronb . 0.130
15 FGFRI1 281768 +33849G>A L2351 Exon6 (CDS) L2351 0.022
16 FGFR1 281768 +35661G>A Intron6 0.063
17 FGFR1 281768 +35709A> G Intron6 0.021
18 FGFRI1 281768 +35786G>A Intron6 0.021
19 FGFRI1 281768 +35828T>C Intron6 0.063

20 FGFRI1 281768 +35829C>T Intron6 . 0.021

21 FGFR1 281768 +35897C>T T279T Exon7 (CDS) T279T 0.125

22 FGFRI1 281768 +36036C>T L326L Exon7 (CDS) 1L326L 0.021

23 FGFRI1 281768 +37767C>A Intron9 . 0.043

24 FGFR1 281768 +37918A> G G446G Exonl0 (CDS) G446G 0.043

25 FGFR1 281768 +37939T>C N453N Exonl0 (CDS) N453N 0.065

26 FGFRI1 281768 +38386C>T Intron10 0.042

27 FGFRI1 281768 +38422G>A Intron10 0.021

28 FGFR1 281768 +38978T>C Intronll 0.214

29 FGFR1 281768 +39005A> G Intronl1 0.071

30 FGFRI1 281768 +39019C>T Intronll 0.024

31 FGFRI1 281768 +39031A>C Intronl11 0.071

32 FGFR1 281768 +39131T>C Intronl11 0.071

33 FGFRI1 281768 +39228C>T Intronl11 0.063

34 FGFRI1 281768 +39246T>C Intronl1 . 0.063

35 FGFRI1 281768 +39288G>A L5371 Exonl2 (CDS) L537L 0.063

36 FGFRI1 281768 +39324C>T F549F Exonl2 (CDS) F549F 0.021

37 FGFR1 281768 +39414T>C Intronl2 0.065

38 FGFRI1 281768 +39732T>C Intronl3 0.065

39 FGFRI1 281768 +40002G>A Intron14 0.068

40 FGFR1 281768 +40032A>G Intron14 0.136

41 FGFR1 281768 +40083C>A Intron14 0.068

42 FGFRI1 281768 +40879C>G Exonl6 (3'UTR) 0.136

43 FGFR1 281768 +41045T>C Exonl6 (3'UTR) 0.023
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19) POU1F1 (POU domain,

SNP A ®

haplotype &

7H POUIF1 +# A A% ¥ LD, haplotype

A. Map of POU1F1 (POU domain, class 1, transcription factor 1) on chromosome 1g21-q22 ( 16kb)
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ht1

AdITGGCGGTCATGCTACGGdelCG C 0.083

AdITAGCGGTCACGAAAGGGdelCA AD0.063

sAdelTAGCGGTCACGAATGG GdelC A A 0.042

CTCGCTdelGnsAAGCAGATGCAAAAGAAInsTG C 0042
CCTACTdlAdITAGCAGATGCGAAAGAAInsTG C 0042
CCCGTCinsGnsAGGCAGATGTACTTC CAAInsT G C 0042

ht4  del

ht5  del

ht8  del

ht9  del
ht10 ins

htll insC CC G C CinsGinsAGGCAGATGTACTACAAInST G C 0042
htl2 defC C T AC TdelAdel TGGCGGTCATGCTTCGGdelCG C 0.021

htl3 delIC T C G T TdelGinsAGAGAATTGCACTAGAAInsT G C 0.021

htl4 del A T CGC TdelGnsAAGCAGATGCAAATGAAInsT G C 0021

CCTACTIiInsAdel TAGCGGTC CACGAAAGGGdelCA AO0.021
CCCGTTdelGNnsAAGCAGATGCGAAAGAAInST G C 0.021

CCTACTdlAdITGGCGGTCATGCTACGAGdeCG C 0021
CCCGCTdelGNsAAGCAGATGCAAAAGAAINST G C 0021
CTCGT T TdelIGinsAAGCAGATGCACTAGAAInST G C 0021

ht16 del

ht17  del

ht20  del

ht21  del

ht22_del
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1}) POUIF1 SNP o= A3}

No Gene Gene 1D SNP Position AA change MAF
1 POUIF1 282315 —1960TAAdel>ins Promoter 0.435
2 POU1F1 282315 -1914C>A Promoter 0.022
3 POU1F1 282315 -1871C>T Promoter 0.261
4 POUIF1 282315 -1729C>T Promoter 0.478
5 POUIF1 282315 -1640G>A Promoter 0.478
6 POU1F1 282315 -1414C>T Promoter 0.114
7 POU1F1 282315 -13831T>C Promoter 0.205
8 POU1F1 282315 -468Adel>ins Promoter 0.348
9 POU1F1 282315 -358G>A Promoter 0.435
10 POU1F1 282315 +216TTTAGins>del Intronl 0.450
11 POUIF1 282315 +232T>A Intronl 0.500
12 POU1F1 282315 +3673G>A S65S Exon2 (CDS) S655 0.409
13 POU1F1 282315 +3936G>A Intron2 0.022
14 POUIF1 282315 +4001C>G Intron2 0.022
15 POUIF1 282315 +10564G>A Intron2 0.457
16 POUIF1 282315 +10581G>A Intron2 0.022
17 POUIF1 282315 +10590T>A Intron2 0.435
18 POU1F1 282315 +10596C>T Intron2 0.457
19 POU1F1 282315 +10645A>G Intron2 0.457
20 POUIF1 282315 +10796C>T LS6L Exon3 (CDS) L86L 0.457
21 POUIF1 282315 +10837G>A S99S Exon3 (CDS) S99S 0.457
22 POU1F1 282315 +13279C>A Intron3 0.432
23 POU1F1 282315 +13314T>A Intron3 0.432
24 POU1F1 282315 +13346A>T Intron3 0.136
25 POU1F1 282315 +13409C>G Intron3 0.455
26 POUIF1 282315 +13671A>G Intron4 0.455
27 POUIF1 282315 +13679A>G Intron4 0.432
28 POUIF1 282315 +14308TGGins>del Intron4 0.326
29 POUIF1 282315 +143137>C Intron4 0.435
30 POUIF1 282315 +15610G>A L2761 Exon6 (CDS) L276L 0.130
31 POU1F1 282315 +15878C>A Exon6 (3'UTR) 0.130

_60_



20) NPY (Neuropeptide Y)¢] SNP 2= X% LD, haplotype @ SNP A H

LD, haplotype

=i}
=

7H NPY 4 A%

A. Map of NPY (neuropeptide Y) on chromosome 4 (5.8kb)
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CCCCCGGCCATTAAATATGTT T C del
CCCCCGGCCATCGAATATGTT T C del
CCCCCGGCCATTGAATATGTT T C del
CCCCCGGCCATTAAATATGTT T C del
CTCCCGACCCTTGAGTATGTT T C del
ACCGCGGCCATTGGACGCACGTTins

f

it
ht2
ht3
ht4
hts
hté
ht7
ht8

ht9
htto ACAGTAGACATTAGACGCACGTTiCTGGTTCAG CO0.021

ht11

ACCGTAGACATCGGACGCACGTTIiInSCTGGTTCAG Co0021

htl2 C C CCCGGCCATTGAATATGTTTC CdlTTGATTAGAO0021
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1) NPY SNP #= A3

No Gene Gene 1D SNP Position AA change MAF
1 NPY 504216 -1832C>A Promoter 0.063
2 NPY 504216 -1550C>T Promoter 0.021
3 NPY 504216 -1163C>A Promoter 0.021
4 NPY 504216 -832C>G Promoter 0.063
5 NPY 504216 -801C>T Promoter 0.042
6 NPY 504216 -671G>A Promoter 0.042
7 NPY 504216 -649G>A Promoter 0.021
8 NPY 504216 -437C>A Promoter 0.042
9 NPY 504216 +34C>T L12L Exonl (CDS) L12L 0.071
10 NPY 504216 +284A>C Intronl 0.476
11 NPY 504216 +474T>C Intronl 0.048
12 NPY 504216 +625T>C Intronl 0.125
13 NPY 504216 +666G>A Intronl 0.250
14 NPY 504216 +1275A>G Intronl 0.065
15 NPY 504216 +1364A>G Intronl 0.022
16 NPY 504216 +1571T>C Intronl 0.045
17 NPY 504216 +1596A>G Intronl 0.045
18 NPY 504216 +1627T>C Intronl 0.045
19 NPY 504216 +1766G>A Intronl 0.045
20 NPY 504216 +1854T>C Intronl 0.045
21 NPY 504216 +1890T>G Intronl 0.045
22 NPY 504216 +2027T>C Intronl 0.045
23 NPY 504216 +2637C>T Intronl 0.063
24 NPY 504216 +2855Cdel>ins Intronl 0.063
25 NPY 504216 +3037T>C Intronl 0.476
26 NPY 504216 +3582T>C Intronl 0.045
27 NPY 504216 +4185G>C Intron2 0.021
28 NPY 504216 +4245A>G Intron2 0.063
29 NPY 504216 +4252T>A Intron2 0.021
30 NPY 504216 +4300T>C Intron2 0.042
31 NPY 504216 +4436A>G Intron2 0.021
32 NPY 504216 +5499G>A Intron2 0.043
33 NPY 504216 +5630A>C Intron2 0.065
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2. SZ AP SNP #= FAA genotyping 2 FAEA A3
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42} A=, LD, haplotype 2
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1) ADFP (adipose differentiation-related protein)<

X A%

7} ADFP 42 A% 2 LD, haplotype

€.913-1G>A - Alternative splicing

€.1065Tinsdel — Frame shift

€.1217Tinsdel — Frame shift

A. Map of ADFP (adipose differentiation-related protein) on chromosome 16 (9.1 kb)
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TGAGCGCCGTT CACTCT C A insdel
TGAGCGCCGTTACTCT C A insde
GGACCACCGTTCACCTC A insde
TGAGCATCGTTACTCT C A insde
TGAGGGTUCGCTACCAT G insdel
TGGGCGCCGTTCATCTCT C A insdel
GGGGCGTTGTCACCTC Ainsde
G GGGCGTTGTTATTC CTC A insde

htl

0.041
0.039
0.038
0.037
0.036
0.032
0.030
0.030
0.656

T C
c C
T C
T C
c T
T C
T C
c C

ht2
ht3
ht4
ht5
ht6
ht7
ht8
ht9

Others.
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1}) ADFP genotyping SNP2] %74

24 A

SNP Position AA P-values of co-dominant model
change CW EMA BF MS
c.-56-418T>G Promoter 0.51 0.34 0.34 0.46
c.—56-67G>A Promoter 0.53 0.46 0.49 0.40
c.-56-18A>G Promoter 0.14 0.08 0.98 0.009
c-39G>C 5'UTR 0.88 0.53 0.19 0.43
c.—26+128C>G Intron 0.36 0.98 0.18 0.19
c.—26+149G>A Intron 0.56 0.33 0.72 0.26
¢.-26+163T>C Intron 0.82 0.92 0.77 0.05
c.—-26+175C>T Intron 0.70 0.45 0.54 0.44
c.—-26+321G>C Intron 0.71 0.93 0.37 0.44
c17T>C (V6A) Exon V6A 0.22 0.04 0.43 0.19
c30+27T>C Intron 0.04 0.48 0.55 0.19
c106A>G (R36G) Exon R36G 0.53 0.85 0.15 0.31
c462C>T (S154S) Exon S154S 0.15 0.68 0.09 0.04
c553C>T (LIS5L) Exon L185L 0.57 0.21 0.57 0.15
cH96-11T>A Intron 0.85 0.05 0.04 0.22
c777+64C>T Intron 0.24 0.09 0.75 0.91
c777+135A>G Intron 0.30 0.02 0.31 0.26
c.1065Tinsdel (S355S) Exon S3555 0.61 0.42 0.72 0.72
c.1217Tinsdel (Y406L) Exon Y406L 0.84 0.21 0.23 0.67
¢.1353%235T>C 3'UTR 0.03 0.19 0.22 0.41
¢1353%302C>T 3'UTR 0.31 0.32 0.77 0.93
ADFP_htl 0.47 0.78 0.47 0.35

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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2} A=, LD, haplotype @ A%
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2) CAPN1 (Calcium-activated neutral protease 1)¢]
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A. Map of CAPNL1 (calpain 1, (mu/l) large subunit) on chromosome 29 (27.3 kb)
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B. Haplotypes in CAPN1
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1}) CAPNI genotyping SNP9] A A 23}

P-values of co-dominant model

SNP Position AA change
Cw EMA BF MS
cH579G>A (KI193K) Exon K193K 0.35 0.20 0.43 0.66
c630A>G (T210T) Exon T210T 0.78 0.06 0.22 0.85
c.760-24T>C Intron : 0.92 0.25 0.21 0.89
c843+323C>T Intron ) 0.68 0.09 0.29 0.95
c843+330A>G Intron . 0.82 0.18 0.14 0.92
c1199G>A (R400Q) Exon R400Q 0.39 0.21 0.50 0.58
c.1588G>A (V5301) Exon V5301 0.69 0.30 0.56 0.97
c1611+104C>T Intron ) 0.87 0.54 0.73 0.35
c1800+116A>G Intron . 0.95 0.72 0.85 0.38
c.1869+235C>G Intron : 0.86 0.74 0.97 0.34
c2151%479C>T 3'UTR . 0.46 0.40 0.39 0.0001
c2151%765A>G 3'UTR . 0.88 0.58 0.56 0.28
c2151+832G>A 3'UTR . 0.71 0.35 0.65 0.99
c2151%845A>G 3'UTR : 0.30 0.54 0.97 0.07
c2151%861A>G 3'UTR . 0.75 0.91 0.78 0.31
CAPNI_BLI_htl . : 0.35 0.14 0.33 0.88
CAPNI_BLI_ht2 . : 0.63 0.39 0.40 0.61
CAPNI_BLI_ht3 ) ) 0.98 0.15 0.16 0.70
CAPNI_BL2 ht] . . 0.85 0.93 0.94 0.53
CAPNI_BL2 _ht2 . . 0.78 0.56 0.42 0.17
CAPNI1_BL2_ht3 . ) 0.87 0.53 0.67 0.62
CAPNI_BL2 htd . . 0.59 0.91 0.38 0.13
CAPNI_BL2_ht5 . . 0.65 0.60 0.32 0.006

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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3) FABP3 (fatty acid binding protein 3)¢] A A%, LD, haplotype ¥ A4 A3

7H) FABP3 #+#1x X% % LD, haplotype

A. Map of FABP3 (fatty acid binding protein (heart) like) on chromosome 2945 (6.9 kb)
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ht4 c G T G 0.139
ht5 c G T c 0.069
Others. . . . . 0.015

1}) FABP3 genotyping SNP9| A&

A A

P-values of co—dominant model

SNP Position AA change

Ccw EMA BF MS

c.—46-1511C>A Promoter 0.61 0.63 0.06 0.35
c.~46-787G>A Promoter 0.74 0.81 0.70 0.61
c2IT>C (G7G) Exon G7G 0.76 0.27 0.62 0.43
c73+67G>C Intron 0.39 0.71 0.14 0.97
FABP3_htl 0.78 0.35 0.46 0.82
FABP3_ht2 0.85 0.72 0.61 0.51
FABP3_ht3 0.33 0.83 0.05 0.34
FABP3_ht4 0.22 0.23 0.42 0.94
FABP3_ht5 0.88 0.87 0.30 0.18

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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4) FABP4 (fatty acid binding protein 4)¢ 32 A%, LD, haplotype ¥ A4 A3

7}) FABP4 3 A= % LD, haplotype

A. Map of FABP4 (fatty acid-binding protein, adipocyte) on chromosome 14 (4.4 kb)
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1) FABP4 genotyping SNP2] £A41&4] A3}

P-values of co-dominant model

SNP Position AA change W EMA BF NS
c.—60-235A>CG Promoter . 0.06 0.37 0.10 0.33
c.—60-227TA>G Promoter . 0.23 0.55 0.09 0.80

c.74-157A>T Intron . 0.51 0.77 0.75 0.58
c220A>G (I74V) Exon 174V 0.13 0.93 0.02 0.52
c328G>A (V1IOM) Exon V110M 0.81 0.24 0.09 0.99
c.348+303T>C Intron . 0.23 0.66 0.009 0.54
FABP4_htl . . 0.06 0.30 0.06 0.24
FABP4_ht2 . . 0.95 0.19 0.16 0.62
FABP4_ht3 . . 0.30 0.06 0.43 0.83
FABP4_ht4d . . 0.27 0.90 0.87 0.60

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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5) GDF8 (myostatin)¢] §A X A%, LD, haplotype ¥ EA &4 ZA7}

LD, haplotype
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7} GDFS8

A. Map of GDF8 (myostatin) on chromosome 2q14-q15 (6.7 kb)
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1}) GDF8 genotyping SNP2| S A &4 23}

MS

BF

0.31

EMA

P-values of co—dominant model

Cw
0.95
0.93
0.67
0.91
0.95
0.29
0.46
0.78
0.40
0.48
0.04
0.25
0.80

AA change

Position

SNP

0.92
0.94
0.40
0.27
0.86
0.40
0.93
0.80
0.59
0.06
0.18
0.10
0.55

0.20
0.12
0.25
0.20
0.29
0.08
0.13
0.06
0.03
0.82
0.16
0.92
0.90

Intron

c.373+393A>T
c.373+403GTGTTGinsdel

0.06
0.85
0.68
0.29
0.29
0.03
0.09
0.07
0.01

Intron

Intron

c373+477G>A
c373+538T>G
c373+603A>C
c373+803T>G

Intron

Intron

Intron

C138C

Intron

c374-55T>C
c414C>T (C138C)

Exon

GDFS_htl

GDFS_ht2

GDFS_ht3

0.08
0.37
0.59

GDF8_ht4

GDFS_ht5

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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7H) OLR1 #+3# A= 92 LD, haplotype

A. Map of OLR1 (oxidised low density lipoprotein (lectin-like) receptor 1) on chromosome 5 (11.1 kb)
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1}) OLR1 genotyping SNP9] ZA A 23}

P-values of co—dominant model

SNP Position AA change
Ccw EMA BF MS
c.71-1790GGA CAGAGinsdel Intron 0.19 0.81 0.72 0.07
c71-1737C>T Intron 0.08 0.47 0.10 0.90
c193A>C (K65Q) Exon K65Q 0.19 0.94 0.69 0.16
c568C>T (Q190Stop) Exon Q190Stop 0.33 0.86 0.37 0.38
cH69A>G (QI90R) Exon Q190R 0.62 0.82 0.72 0.64
c.667+69T>G Intron 0.65 0.74 0.50 0.73
c667+110C>G Intron 0.17 0.08 0.11 0.31
c667+179C>G Intron . 0.93 0.83 0.70 0.47
c694G>A (V2321) Exon V2321 0.05 0.79 0.43 0.31
c812%223C>A 3'UTR 0.08 0.27 0.09 0.18
OLRI_htl 0.98 0.74 0.84 0.28
OLRI_ht2 0.27 0.87 0.50 0.14
OLRI_ht3 0.32 0.16 0.14 0.27
OLRI_ht4 0.41 0.95 0.73 0.20
OLRI_ht5 0.40 0.71 0.62 0.04
OLRI_ht6 0.09 0.40 0.03 0.07

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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7) PPARG (peroxisome proliferative activated receptor, gamme)® A X X=, LD,
haplotype ¥ FA&A 23}

7} PPARG F3# A& 9 LD, haplotype

A. Map of PPARG (peroxisome proliferative activated receptor, gamma) on chromosome 22 (54 kb)
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B. Haplotypes in PPARG C. LDs among PPARG polymorphisms
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> 0 0 0 > 0 >[619+83G>A

1}) PPARG genotyping SNP2] £A41&4] 23}

P-values of co-dominant model

SNP Position AA change
Cw EMA BF MS
c.—180-1506T>C Promoter ) 0.37 0.56 0.40 0.92
c310+59C>G Intron ) 0.81 0.64 0.97 0.05
c310+137C>T Intron ) 0.76 0.72 0.64 0.31
c.619+83G>A Intron . 0.34 0.71 0.18 0.92
PPARG _htl ) ) 0.20 0.58 0.74 0.41
PPARG _ht2 ) ) 0.87 0.60 0.44 0.30
PPARG _ht3 ) ) 0.80 0.57 0.33 0.79
PPARG _htd ) ) 0.54 0.33 0.30 0.28
PPARG _htb ) ) 0.50 0.70 0.82 0.55

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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A2} A %=, LD, haplotype 2 SAE4 A3
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8) PRL (prolactin)¥)

7B PRL %A x X% % LD, haplotype

A. Map of PRL (prolactin) on chromosome 23 (8.4 kb)
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1}) PRL genotyping SNP&| EAEA Az}

P-values of co-dominant model

SNP Position AA change
Ccw EMA BF MS
c.=54-1304G>A Promoter 0.15 0.21 0.39 0.03
c.-54-1106C>T Promoter 0.17 0.44 0.15 0.22
c.=54-1043A>G Promoter 0.41 0.36 0.62 0.33
¢.-54-924C>T Promoter 0.37 0.66 0.11 0.25
¢.—54-869TGTGinsdel Promoter 0.99 0.87 0.41 0.65
c—H4-714C>A Promoter 0.16 0.27 0.33 0.06
c28+465T>G Intron 0.91 0.59 0.29 0.62
c211-86A>G Intron 0.33 0.03 0.48 0.25
c375C>G (L125L) Exon L1251 0.70 0.29 0.68 0.29
c588C>T (S196S) Exon S196S 0.36 0.91 0.78 0.63
PRL_ht1 0.49 0.60 0.13 0.04
PRL_ht2 0.74 0.49 0.55 0.10
PRL_ht3 0.87 0.76 0.33 0.26
PRL_ht4 0.33 0.39 0.16 0.82
PRL_ht5 0.99 0.93 0.30 0.84
PRL_ht6 0.18 0.05 0.97 0.19

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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9) RETN (resistin)¥] A A A %X, LD, haplotype ¥ EA 24 A3}

7b) RETN 32 %= % LD, haplotype

<«—.-129-1763C>T (0.045)*

A. Map of RETN (resistin) on chromosome 7 (1.4 kb)

r’=1

|

<«—C.196+10G>A (0.238)
«— €.330*18G>A (0.139)*

B. Haplotypes in RETN
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C. LDs among RETN polymorphisms
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c.-129-1763C>T
c.330*18G>A
c.330*78C>T

Block 1 (3 kb
1 2

1} RETN genotyping SNPe| EAEA Az

P-values of co-dominant model

SNP Position AA change
Ccw EMA BF MS
c.—129-1763C>T Promoter 0.25 0.59 0.20 0.33
c330%18G>A 3'UTR 0.71 0.83 0.53 0.63
c330%78C>T 3'UTR 0.54 0.65 0.38 0.45
RETN_ht1 0.68 0.71 0.67 0.39
RETN_ht2 0.97 0.95 0.98 0.79

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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10) TG (thyroglobulin)¥ &A= A X, LD, haplotype @ EAEA A7

7H TG a4 A=

A.Map of TG (thyroglobulin) on chromosome 14q12-q15 (179 kb, partial)
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t}h) TG genotyping SNP] A A 23}

P-values of co—dominant model

SNP Position AA change

CwW EMA BF MS

gllI5C>A Intron . 0.08 0.03 0.28 0.43
£.143C>T Intron . 0.06 0.37 0.66 0.25
g515T>C Intron . 0.15 0.02 0.15 0.05
g.1003G>A Intron . 0.61 0.63 0.32 0.08
g5705G>A (A1239A) Exon A1239A 0.81 0.32 0.17 0.25
2.8562A>C (R1361R) Exon R1361R 0.93 0.29 0.07 0.005
29011T>C Intron . 0.79 0.52 0.16 0.02
2.10854C>A (L14261) Exon 114261 0.29 0.56 0.16 0.01
2.10876C>T (T14331) Exon T1433I 0.74 0.62 0.67 0.04
g.18883G>A (P1465P) Exon P1465P 0.94 1.00 0.44 0.37
g.27045G>C Intron . 0.52 0.68 0.25 0.05
g.27100G>T Intron . 0.22 0.04 0.32 0.74
8.32266C>T (AI1720A) Exon A1720A 1.00 0.70 0.69 0.05
2.36784G>A (R1789H) Exon R1789H 0.38 0.21 0.91 0.84
248570C>T (T1911M) Exon T1911M 0.27 0.56 0.42 0.50
g8.75786T>C Intron . 0.48 0.26 0.81 0.15
2.83346T>G Intron . 0.88 0.94 0.85 0.11
2.84859G>A Intron . 0.11 0.12 0.85 0.14
2.86973G>C (A2240P) Exon A2240P 0.79 0.93 0.42 0.40
2.94029G>A (V2381L) Exon V2381L 0.54 0.75 0.30 0.93
2.155307Ginsdel Intron . 0.44 0.60 0.51 0.23
2.155346C>T Intron . 0.25 0.20 0.14 0.62
2.155583G>A Intron . 0.50 0.33 0.37 0.04
2.169136T>C Intron . 0.68 0.42 0.32 0.72
g.169151G>C Intron . 0.57 0.16 0.28 0.61

g 171873T>C Intron . 0.92 0.44 0.76 0.29
g.171952G>A (V2594M) Exon V2594M 0.33 0.26 0.36 0.35
g.176939C>T (S2666S) Exon S2666S 0.55 0.31 0.37 0.44
2.177029T Cinsdel Intron i 0.04 0.02 0.82 0.48
2.178209G>A Intron . 0.39 0.12 0.46 0.72
g.178214G>A Intron . 0.57 0.51 0.26 0.44
g.178318C>T Intron . 0.66 0.88 0.97 0.15

TG _BLI_ht] ) ) 0.33 0.93 0.08 0.09

TG _BLI_ht2 . . 0.06 0.07 0.59 0.61

TG _BLI_ht3 . . 0.37 0.10 0.48 0.42

TG BLI_htd . . 0.36 0.47 0.51 0.12

TG _BLI_ht5 i i 0.28 0.09 0.76 0.26

TG _BL2 _htl . . 0.54 0.50 0.89 0.77

TG _BL2 ht2 . . 0.37 0.74 0.61 0.82

TG _BL2 ht3 i i 0.67 0.89 0.73 0.27

TG _BL3_htl . . 0.08 0.04 0.73 0.04

TG _BL3 _ht2 . . 0.41 0.35 0.39 0.44

TG _BL3 _ht3 . . 0.46 0.14 1.00 0.21

TG _BL3 htd . . 0.87 0.11 0.17 0.68

TG _BL3_ht5 . . 0.40 0.90 0.04 0.56

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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11) APOE (apolipoprotein E)¢] A2 A X, LD, haplotype @ A ¥4 Az

s

7} APOE 34 A %=

~«——+1216T>C S146P (0.396) —

-

~<—+1288C>T D170D (0.207)*

m
X
s

+1ZBEC>T_DA700

A. Map of APOE (apolipoprotein E) on chromosome 18924 ( 2.7 kb)
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B. Haplotypes in APOE C. LDs among APOE polymorphisms
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Hap.$$\||\||+Freq.
htt C G G C C A A A C 0363
h2 C A G C C A G T C 0219
M3 T G A T C C G A T 0207
h4 T G A T T C G T C 0153
hs T G A T C C G T C 0048
ht6 T G A T C C G A C 0010

«—— +1771C>G (0.042)
L Ligs105T (0.208)

1}) APOE genotyping SNP2] EAEY A}

P-values of co-dominant model

SNP Position AA change

CwW BF EMA MS

—-2480C>T Promoter 0.92 0.62 0.27 0.07
-2273G>A Promoter 0.79 0.33 0.17 0.22
-2030G>A Promoter 0.92 0.62 0.27 0.07
-1834C>T Promoter 0.92 0.62 0.27 0.07
-1794C>T Promoter 0.44 0.89 0.14 0.45
-1360A>C Promoter 0.92 0.62 0.27 0.07
-1009G>A Promoter 0.90 0.75 0.98 0.42
-400A>T Intronl . 0.91 0.24 0.99 0.58
+1288C>T_D170D Exon4 D170D 0.84 0.39 0.87 0.11
APOE_htl 0.90 0.75 0.98 0.42
APOE_ht2 0.79 0.33 0.17 0.22
APOE_ht3 0.84 0.39 0.87 0.11
APOE_ht4 0.44 0.89 0.14 0.45

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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12) FGF1 (fibroblast growth factor, acidic)®] #ZA A&, LD, haplotype %

A3

7H FGF1 #+3d4 A=

AR

A. Map of FGF1 ( fibroblast growth factor, acidic) on chromosome 7 ( 30kb)
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<«— +13987G>A (0.018)*

<«— +20657C>G S154C (0.021) ~

~— +20961G>T (0.346)*

-

Ex1 Ex2
B. Haplotypes in FGF1 C. LDs among FGF1 polymorphisms
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Hap. ¥ § { & Freq. * * * *
ht1 G G G G 0.376

ht2 G T G G 0.326 Block 1 (8 kh)
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ht4 G G A G 0.064
ht5 G T G A 0.010
ht6 A T G G 0.010
ht? A G G A 0.008

<«—+21593G>A (0.064)*

L1 22564G>A (0.224)*

|

m
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1}) FGF1 genotyping SNP9 EA &4 A3}

GNP Position AA change P-values of co—dominant model

CW BF EMA MS
+13987G>A Intronl . 0.58 0.34 0.73 0.50
+20961G>T Exon3 (3'UTR) . 0.14 0.40 0.81 0.04
+21593G>A Exon3 (3'UTR) . 1.00 0.88 0.95 0.45
+22564G>A Exon3 (3'UTR) . 0.26 0.84 0.45 0.10
FGF1_htl . . 0.75 0.42 0.35 0.73
FGF1_ht2 . . 0.27 0.34 0.78 0.16
FGF1_ht3 . . 0.18 0.93 0.50 0.03
FGF1_ht4 : . 1.00 0.88 0.95 0.45

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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13) FGFZ2 (fibroblast growth factor 2, (basic))¢] A2 A%, LD, haplotype ¥ S A£4]
4 3

7H FGF2 34 A=

A. Map of FGF2 (fibroblast growth factor 2 (basic)) on chromosome 17 ( 56kb)
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B. Haplotypes in FGF2 C. LDs among FGF2 polymorphisms
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ht2 A T c 0.383 1 2
ht3 A G T 0.092
ht4 C T C 0.055

}) FGF2 genotyping SNPe| S A &4 A}

P-values of co—dominant model

SNPID Position AA change

CW BF EMA MS

-956C>A Promoter . 0.15 0.62 0.90 0.22
+40755G>T Intron2 . 0.10 0.70 0.57 0.79
+55547T>C Exon3 (3'UTR) . 0.10 0.70 0.57 0.79
FGF2_htl . . 0.04 0.45 0.58 0.52
FGF2_ht2 : . 0.27 0.54 0.93 0.71
FGF2_ht3 . . 0.53 0.03 0.95 0.09
FGF2_ht4 . . 0.25 0.59 0.12 0.14

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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14) SPP1 (secreted phosphoprotein 1)¢] #7#x A=, LD, haplotype

7}) SPP1 32k A &=

=

o =

)

AgN 23

A. Map of SPP1 (secreted phosphoprotein 1) on chromosome 6 (7kb)

r’=1
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Ex1 Ex2 ;l Ex4 Ex5 Ex6 Ex7
B. Haplotypes in SPP1 C. LDs among SPP1 polymorphisms
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Hap. ? E) 5 Freq. 5 % %
ht1 c c A 0678
ht2 c T A 0206 Block 1 (5 kb
ht3 T c cC 0075 1 2
ht4 c c c 0042
1}) SPP1 genotyping SNP9| EA&4 Az}
P-values of co-dominant model
SNPID Position AA change
CW BF EMA MS
-1252C>T Promoter 0.75 0.50 0.53 0.08
+5194C>T_T218M Exon7 T218M 0.83 0.53 0.52 0.27
+5418A>C Exon7 (3'UTR) 0.10 0.29 0.15 0.35
SPP1_htl 0.18 0.85 0.11 0.75
SPP1_ht2 0.83 0.53 0.52 0.27
SPP1_ht3 0.75 0.50 0.53 0.08

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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15) UCP1 (uncoupling protein 1)¢] A2 X x, LD, haplotype ¥ EAEA A3

7} UCP1 F3AF A%

A. Map of UCP1 (uncoupling protein 1) on chromosome 17 ( 6.7kb)
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B. Haplotypes in UCP1 C. LDs among UCP1 polymorphisms
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T 6 G < 5‘ &\5‘ )X }X‘ 7\( ’R‘ (7\) &\) = ﬁ g i
htl G C G G T ACCGTC G T 023
ht2 G C C G T A COCGTG T 0.257 a 0 %
ht3 G G C G C A CTCATZCUCOGC 0.176
ht4 G C C G T A T TG C G T 0144
ht5 G C C G T G T C G C C C 0.048
hté A G C G T A T C G C G T 0038
ht7 G C C AT ACTCGTG T 0.016
ht8 G C C G T A CTCGTZCGT 0.009
ht9 G C C 6 T AT CG TG T 0.008
ht10 G C C G T A TTCGOTCG T 0.006
ht11 G C C G C A CCACGT 0.003
ht12 A C C A T A C C G T G T 0.001
1}) UCP1 genotyping SNPe| A& Ay}
.. P-values of co-dominant model
SNPID Position AA change W BF EMA NS
-475G>A Promoter 0.62 0.28 0.32 0.98
+347C>G Intronl 0.22 0.18 0.68 0.57
+514C>G Intronl 0.69 0.43 0.60 0.19
+800G>A Intronl . 0.82 0.44 0.85 0.06
+889T>C_I49T Exon2 149T 0.29 0.45 1.00 0.78
+1030A>G_Y96C Exon2 Y96C 0.76 0.45 0.55 0.89
+2102C>T Intron2 . 0.96 0.89 0.49 0.90
+3185C>T_T169M Exon3 T169M 0.78 0.95 0.51 0.81
+3857G>A Intron4 . 0.29 0.45 1.00 0.78
+4475C>T_L2571L Exonb L2571 0.17 0.68 0.75 0.10
+6033G>C 3'flanking 0.41 0.72 0.67 0.75
+6132T>C 3’flanking 0.41 0.72 0.67 0.75
UCP1_htl 0.69 0.43 0.60 0.19
UCP1_ht2 0.30 0.53 0.77 0.51
UCP1_ht3 0.28 0.41 0.90 0.67
UCP1_ht4 0.78 0.95 0.51 0.81

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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16) ADRBZ2 (adrenergic, beta—2, receptor, surface)® A=A A%, LD, haplotype ¥ Z74
A 43

7} ADRB2 A A=

A. Map of ADRB2 (adrenergic, beta-2, recepztor, surface) on chromosome 7 (1.9 kb)
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B. Haplotypes in ADRB2 C. LDs among ADRB2 polymorphisms
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1}) ADRB2 genotyping SNP2] S 7A+4] 23}

P-values of co-dominant model

SNP Position AA change
Ccw BF EMA MS
-1820A>G Promoter . 0.38 0.96 0.71 0.21
-463T>C Promoter . 0.72 0.75 0.85 0.40
+41C>T_P14L Exonl P14L 0.07 0.44 0.49 0.90
+129T>C_1431 Exonl 1431 0.74 0.45 0.78 0.50
+484G>A_G164S Exonl G164S 0.19 0.71 0.76 0.52
+1211T>C_1404T Exonl 1404T 0.24 0.90 0.70 0.37
ADRB2_htl . . 0.90 0.79 0.87 0.29
ADRB2_ht2 . : 0.84 0.27 0.91 0.06
ADRBZ2_ht3 . . 0.38 0.96 0.71 0.21
ADRBZ_ht4 . . 0.19 0.52 0.55 0.63

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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A. Map of ADRB3 (adrenergic, beta-3, receptor) on chromosome 27 ( 2.7kb)
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17) ADRBS3 (adrenergic, beta—3, receptor, surface)$]
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1}) ADRB3 genotyping SNP9 EAEA 23}

P-values of co-dominant model

SNP Position AA change

CwW BF EMA MS

-1617T>C Promoter . 0.83 0.30 0.22 0.60
-931T>C Promoter . 0.37 0.85 0.27 0.38
-534C>T Promoter . 0.75 0.23 0.26 0.91
-129G>T Promoter . 0.80 0.06 0.17 0.21
+18T>C_P6P Exonl Pep 0.37 0.85 0.27 0.38
+1541T>C Intronl . 0.54 0.14 0.19 0.95
+2450T>G Exon2 (3'UTR) . 0.27 0.61 0.84 0.67
+2526A>G Exon2 (3'UTR) . 0.23 0.43 0.86 0.87
+2615T>A 3'flanking . 0.19 0.29 0.77 0.33
+2869A>G 3'flanking . 0.66 0.88 0.38 0.84
ADRB3_htl . . 0.54 0.14 0.19 0.95
ADRB3_ht2 . . 0.81 0.07 0.14 0.04
ADRB3_ht3 . . 0.32 0.58 0.85 0.11
ADRB3_ht4 . . 0.23 0.43 0.86 0.87
ADRB3_ht5 . . 0.93 0.62 0.98 0.26

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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18) FGFRI (fibroblast growth factor receptor 1)¢ # A A=, LD, haplotype & A&

N 2%

7 FGFR1 #3473 A=

A. Map of FGFR1 (fibroblast growth factor receptor 1) on chromosome 27 (41.3 Kb) XM_877464.1
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B. Haplotypes in FGFR1 C. LDsamong FGFR1 polymorphisms
G‘j '5) E § IN ! Il -
EREY &
CRARTATRRRR
A3ISERLIES LS
S8¥IIszssa
Hp T3 33339333 F ke
htl C A TGTCGCATTCG T 069
ht2 C G T GCUCATTCG T 0.09%
ht3 C G CGTOCATCTCG T 0081
ht4 C A TGO CTCGTC G T 0.066
ht5 C AT GCTATTC G T 0018
ht6é T G T GCCACT A T 0016
ht7 C G T ACTCATCG T 0.009
ht8 C AT ACCATTCG T 0008
ht9 C G T GCZCACT A T 0006
ht10 C AT G CCATC G C 0.002
1}) FGFR1 genotyping SNP9] £ 424 23}
P-values of co-dominant model
NP Positi AA ch
S osition change oW BF EMA NS
-470C>T Promoter 0.25 0.50 0.19 0.19
+17958A>G Intronl 0.48 0.49 0.07 0.57
+28692T>C Intron3 . 0.45 0.70 0.23 0.16
+33849G>A_1.235L Exon6 L2351 0.79 0.93 0.13 0.86
+35897C>T_T279T Exon7 T279T 0.45 0.70 0.23 0.16
+36036C>T_1L326L Exon7 L326L 0.86 0.77 0.37 0.97
+37918A>G_G446G Exonl0 G446G 0.06 0.48 0.61 0.78
+38978T>C Intronl1 0.22 0.99 0.05 0.50
+39019C>T Intronl1 . 0.28 0.53 0.09 0.30
+39288G>A_L537L Exonl2 L5371 0.28 0.53 0.09 0.30
FGFR1_htl 0.66 0.37 0.24 0.44
FGFR1_ht2 0.64 0.36 0.96 0.74
FGFR1_ht3 0.45 0.70 0.23 0.16
FGFR1_ht4 0.06 0.48 0.61 0.78

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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19) POUI1F1 (POU domain, class 1, transcription factor 1)¢] A2 X%, LD, haplotype
9 ZAEN A5

7 POU1F1 #A#F A=

A. Map of POU1F1 (POU domain, class 1, transcription factor 1) on chromosome 1g21-q22 ( 16kb)
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B. Haplotypes in POU1F1 C. LDs among POU1F1 polymorphisms
1L = u o]
. . e
% 3 o S S
9 S ~ 7/
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R D A R = 2 ¢ 5 5 E & 3 %
C © K © 6O 3§ © & © 8 & £ 4 2 2 g R 2
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Hap. ] | | £ ¥ ¥ ¥ ¥ ¥ Freg.
htl T G T G G T T C A 0349 Sk (15K
ht2 cC G C G G T T C A 0202
ht3 C AT A G A C A G 022
ht4 cC AT G G T T C A 0107
ht5 T 6 ¢C 6 G T T C A 0015
ht6 cC AT A G T T C A 0012
ht7 cC AT G A A C A G 0006
ht8 T 6 T G G A T C A 000
htg T A T G G T T C A 0002

1}) POUIF1 genotyping SNPS EA &4 23}

P-values of co-dominant model

SNPID Position AA change

CwW BF EMA MS

-1871C>T Promoter . 0.62 0.98 0.93 0.36
-1640G>A Promoter . 0.17 0.93 0.78 0.66
-1383T>C Promoter . 0.07 0.58 0.68 0.98
+3673G>A_S65S Exon2 S65S 0.56 0.11 0.63 0.12
+3936G>A Intron2 . 0.81 0.04 0.33 0.13
+10590T>A Intron2 . 0.51 0.21 0.76 0.37
+10796T>C_L86L Exon3 L86L 0.55 0.20 0.71 0.41
+13279C>A Intron3 . 0.55 0.20 0.71 0.41
+13679A>G Intron4 . 0.55 0.20 0.71 0.41
POUI1FI1_htl . . 0.72 0.64 0.85 0.65
POU1F1_ht2 . . 0.06 0.94 0.82 0.65
POU1F1_ht3 . . 0.59 0.07 0.54 0.24
POUIF1_ht4 . 0.28 0.16 0.90 0.36

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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20) NPY (neuropeptide Y)¢ A A=, LD, haplotype ¥ SA &4 ZA3}

7H NPY 4 A%

A. Map of NPY (neuropeptide Y) on chromosome 4 (5.8kb)
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B. Haplotypes in NPY C. LDs among NPY polymorphisms
1 I \L —
5 . A N ~
IR < 3o s R A o o
Hap. 7T 7 f % ¥ © T ¥ Freg s = g S & 9
htl c ¢ 6 € Cc G T G 0312
ht2 cC C G C A A T G 0298 Block 1 (6 ko)
ht3 C cC G T A G T G 0178 2
ht4 c ¢ G C A G T C 0097
ht5 cC C G C A G T G 0047
ht6 A C G C A G C G 0.04
ht7 A C G C C G C G 0.020
ht8 A T A C A G C G 0.003
}) NPY genotyping SNPe| E A &4 A3}
. P-values of co-dominant model
SNPID Position AA change
CW BF EMA MS
-1832C>A Promoter . 0.17 0.82 0.73 0.79
+34C>T_L121L Exonl L12L 0.90 0.57 0.94 0.16
+284A>C Intronl 0.25 0.32 0.75 0.55
+666G>A Intronl 0.82 0.85 0.80 0.63
+1571'T>C Intronl 0.17 0.82 0.73 0.79
+4185G>C Intron2 0.93 0.54 0.62 0.58
NPY_htl 0.41 0.48 0.89 0.45
NPY_ht2 0.97 0.65 0.59 0.51
NPY_ht3 0.90 0.57 0.94 0.16
NPY_ht4 0.93 0.54 0.62 0.58

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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21) IGFI (insulin-like growth factor 1 (somatomedin C))¢ &z A%, LD, haplotype
2 SAEY A3

7h IGF1 +4#F A =

A. Map of IGF1 (insulin-like growth factor 1 (somatomedin C)) on chromosome 5 (72kb)
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B. Haplotypes in IGF1 C. LDs among IGF1 polymorphisms
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1}) IGF1 genotyping SNP9] EA &A1 A3

P-values of co-dominant model

SNPID Position AA change

Ccw BF EMA MS
-511T>C Promoter . 0.08 0.94 0.02 0.23
+4508G>A Intronl . 0.35 0.21 0.37 0.15
+4838G>A Intron2 . 0.76 0.91 0.52 0.57
+56199C>T Intron3 . 0.08 0.29 0.34 0.41
+71867G>T Exond (3'UTR) . 0.12 0.10 0.41 0.60
IGF1_htl . . 0.10 0.48 0.08 0.87
IGF1_ht2 . . 0.77 1.00 0.36 0.08
IGF1_ht3 . . 0.009 0.39 0.11 0.50
IGF1_ht4 . . 0.81 0.48 0.73 0.46
IGF1_ht5 . 0.96 0.79 0.59 0.02

CW: cold carcass weight, BF: back fat thickness, EMA: longissimus muscle area, MS: marbling score
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. DB SNPZ o] &3 2 X% (marbling score) &

SNP9] &7

A A3} (P-value<0.01)

N SNP Chr Gene C/C C/R R/R P-value
1 Btau00214 Chr9 . 372(4.45+2.49) [ 127(3.87+2.38) | 13(2.77+1.88) 0.003
2 Btau00309 Chr6 | LOC516706 |453(4.13+£2.44) | 57(5.26£2.46) | 2(5.00+4.24) 0.004
3 Btau00431 Chr9 . 159(4.50+2.40) | 246(4.29+2.56) [ 106(3.83+2.31) 0.01
4 Btau00511 | Chr29 LDHA 503(4.23+2.46) | 8(7.00+1.20) . 0.009
5 Btau00543 348(4.44+2.47) | 155(3.92£2.43) | 9(3.33+2.78) 0.002
6 Btau00625 . . 424(4.36+2.47) | 82(3.84+2.38) | 6(3.50+3.33) 0.008
7 Btau00673 Chr2 | LOC614508 |110(3.75£2.47) | 250(4.32+2.51) | 152(4.53+2.37) 0.003
8 Btau00695 399(4.38+2.49) | 109(3.85£2.37) | 4(3.50+1.73) 0.001
9 Btau00721 . . 446(4.40+2.48) | 65(3.34%2.16) 1(2.00) 0.000007
10 Btau00724 | Chrl0 | LOC522464 |295(4.53+2.51) | 188(3.98+2.37) | 29(3.38+2.40) 0.002
11 Btau00728 . LOC539836 |[344(4.06+2.41) [ 156(4.74+2.58) | 12(3.83£2.08) 0.0001
12 Btau00742 Chr6 . 229(4.48+2.49) | 232(4.10£2.46) | 51(4.02+2.39) 0.01
13 Btau00743 | Chr23 | LOC5H37895 |417(4.43+2.46) | 43(4.07£2.55) | 37(3.08+2.03) 0.008
14 Btau00900 Chr4d | LOC534599 |250(4.12+2.39) | 222(4.32+2.54) | 39(4.95+2.46) 0.003
15 Btau00948 . . 263(4.66+2.54) | 209(3.81£2.36) | 40(4.05£2.15) 0.0004
16 Btau01038 Chr3 LOC615787 | 245(4.41+2.46) | 225(4.20+£2.50) | 41(3.68+2.32) 0.002
17 Btau01125 . . 433(4.37£2.50) | 76(3.70+£2.20) | 3(3.67+3.79) 0.0005
18 Btau01203 Chrb | LOC521057 |386(4.33£2.52) [ 115(4.17+2.37) | 11(2.73+1.10) 0.005
19 Btau01300 Chr7 | LOC541183 |221(4.07£2.32) [ 221(4.39+2.58) | 70(4.46+2.57) 0.004
20 Btau01425 | Chrl2 467(4.37+2.48) | 43(3.12+2.07) | 2(5.00+£1.41) 0.003
21 Btau01461 | Chr23 . 148(4.80+2.47) | 220(4.10+2.41) | 142(3.92+2.48) |  0.0009
22 Btau01481 | Chrl4 | LOC531435 |339(4.35+2.51) | 151(4.18+2.41) | 22(3.55%£2.13) 0.007
23 Btau01506 Chr3 227(3.93+2.38) [ 239(4.46+2.48) | 46(4.87+2.66) 0.001
24 Btau01512 Chr9 456(4.18+2.46) | 55(5.04+2.44) 0.01
25 Btau01513 Chr9 456(4.16+2.45) | 56(5.09+2.45) . 0.006
26 Btau01540 | Chrl?2 . 212(4.44+2.55) |1 229(4.24+2.44) | 71(3.83+£2.31) 0.003
27 Btau01555 | Chrl5 | LOC513275 |243(4.54+2.47) | 213(4.11£2.52) | 55(3.60£2.12) 0.007
28 Btau01634 . LOC540245 [153(4.64+2.57) [ 276(4.18+2.41) | 83(3.86+2.42) 0.008
29 Btau01840 Chr7 . 183(4.00+2.46) | 261(4.28+2.44) | 67(4.88+2.53) 0.01
30 Btau01848 Chr8 | LOCbH14753 |189(4.02+2.34) [ 254(4.33+2.54) | 69(4.67+2.51) 0.01
31 Btau01913 Chr3 | LOC534180 |203(4.62+2.47) [ 235(4.08+2.46) | 73(3.90+2.37) 0.007
32 Btau01965 LOC515738 [393(4.43+2.51) |116(3.73£2.25) | 3(3.00+1.73) 0.0002
33 Btau02114 . LOC508691 |[259(4.43+2.47) [ 203(4.22+2.49) | 50(3.56£2.27) 0.01
34 Btau02167 Chrl | LOC514554 |350(4.48+2.46) [ 147(3.78+2.47) | 15(3.93£1.94) | 0.00008
35 Btau02350 | Chrll | LOC507624 |208(3.92+2.36) | 244(4.35+2.50) | 60(5.10£2.54) | 0.00003
36 Btau02369 | Chrl3 | LOC540147 | 96(4.50£2.55) |236(4.47+2.52) | 179(3.87+£2.33) 0.002
37 Btau02422 | ChrX . 207(4.56+2.52) [ 249(4.06+2.42) | 54(4.07+2.35) 0.01
38 Btau02423 | Chrl7 | LOC613357 |424(4.1942.46) | 78(4.58+2.50) | 10(5.00+£2.40) 0.01
39 Btau02437 164(3.7312.32) | 243(4.46+2.43) [ 104(4.69+2.64) |  0.0008
40 Btau02444 . . 318(4.51+2.55) | 175(3.83£2.33) | 18(4.06£1.86) | 0.00006
41 Btau02986 | Chr25 | LOC538362 |211(4.70+2.51) | 247(4.04£2.41) | 53(3.64£2.30) 0.0006
42 Btau02987 | Chr25 | LOC5H38362 |211(4.70+2.51) | 245(4.01£2.40) | 55(3.78+2.39) 0.001
43 Btau03033 | Chrll . 282(4.03+2.37) [ 187(4.53+2.52) | 43(4.60£2.80) 0.004
44 Btau03048 | Chr29 | LOC507834 |239(4.06+2.41) | 223(4.37£2.53) | 49(4.73+2.45) 0.005
45 Btau03055 Chr4 347(4.49+2.53) |1 140(3.96+2.32) | 25(2.76+1.76) | 0.00002
46 Btau03073 494(4.21+2.45) | 18(5.61+2.64) 0.01
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N SNP Chr Gene C/C C/R R/R P-value
47 | Btau03074 . . 377(4.34+2.53) [ 126(4.02+2.30) | 9(4.22+2.22) 0.004
48 [ Btau03085| Chr8 XRRA1 276(4.47+2.52) | 178(4.06£2.46) | 54(3.67+£2.06) 0.0004
49 | Btau03092 143(5.02+£2.58) | 253(4.05+£2.30) [ 116(3.79+2.49) | 0.000008
50 [ Btau03095 138(4.66+2.45) | 268(4.34+2.46) [ 105(3.53+2.37) | 0.0007
51 |Btau03124 . 98(4.58+2.49) | 255(4.35£2.48) [ 158(3.94+2.42) 0.01
52 | Btau03129| Chrll 293(3.97+2.39) [ 111(4.66+2.45) | 108(4.67+2.60) 0.007
53 [Btau03137| Chr24 510(4.25%2.46) | 2(8.50+0.71) . 0.006
54 | Btau03178 424(4.35+2.49) | 83(3.88+2.34) | 5(3.40+2.61) 0.01
55 | Btau03188 287(4.42+2.53) |1 198(4.15£2.39) | 27(3.44+2.26) 0.008
56 [ Btau03201 246(3.89+2.40) [ 217(4.38+2.43) | 47(5.64+2.53) 0.0005
57 | Btau03217 . . 294(4.44+2.51) [ 183(4.14+2.40) | 35(3.46+2.32) 0.004
58 [Btau03234| Chr9 COLY9A1 81(4.94+2.43) |1239(4.16£2.47) [ 191(4.08+2.43) 0.003
59 [ Btau03239 . LOC508027 |170(4.50+2.42) | 258(4.26+2.51) | 84(3.81+2.39) 0.01
60 [Btau03243| Chr25 311(4.50+2.51) | 182(3.93£2.38) | 19(3.58+2.32) 0.007
61 [Btau03319| Chr9 . 458(4.16+£2.42) | 50(5.06£2.69) | 3(7.33+0.58) | 0.000009
62 |Btau03325| Chr20 LOC533461 |151(4.91+2.29) | 247(4.0912.52) | 114(3.78+2.43) 0.001
63 [ Btau03340| Chrl9 LOC508144 T6(4.72+£2.72) | 244(4.25£2.39) [ 192(4.10+2.46) 0.005
64 |Btau03416| Chrl7 336(4.52+2.52) | 156(3.8312.33) | 18(3.39+2.03) 0.006
65 | Btau03467 . 312(4.04+2.39) | 175(4.52+2.59) | 25(5.20+2.27) 0.001
66 | Btau03477 . 1.OC514267 | 187(3.88+2.49) | 238(4.41+2.42) | 87(4.69+2.47) 0.002
67 |Btau03497| Chrl3 LOC508361 [169(4.56+2.47)|253(4.21+2.49) | 90(3.88+2.37) 0.0007
68 [ Btau03498| Chrl3 LOC508361 |390(4.41+2.49)|113(3.73+2.33) | 7(4.00+2.16) 0.00009
69 [ Btau03530 . . 142(4.85£2.47) | 263(4.08+2.44) [ 107(3.94+2.44) |  0.0003
70 | Btau03533| Chr25 LOC538362 |292(4.59+2.47)|189(3.80+2.39) | 27(3.52+2.39) 0.0007
71 |Btau03534| Chr25 LOC538362 |296(4.61+2.47)|192(3.83+2.40) | 24(3.42+2.41) 0.0006
72 | Btau03535| Chr25 LOC538362 |293(4.60+2.47)|194(3.85+2.41) | 24(3.42+2.41) 0.001
73 | Btau03538| Chrl2 GAPI1IP4ABP |356(4.44+2.49)|138(3.96£2.41) | 18(3.22+2.07) 0.0002
74 | Btau03539 | Chrl2 GAPI1IP4ABP |356(4.44+2.49) | 138(3.96+2.41) | 18(3.22+2.07) 0.0002
75 | Btau03543 NFE2L2 251(4.10+2.40) | 215(4.46+2.55) | 45(4.24+2.47) 0.01
76 | Btau03558 . . 340(4.52+2.43) | 148(3.861£2.48) | 23(3.13+2.42) 0.01
77 | Btau03574 | Chrl APP 288(4.51+2.48) |1 193(3.95£2.45) | 31(3.90£2.29) 0.01
78 | Btau03597 145(4.74+2.42) | 276(4.23+2.48) | 91(3.59+2.38) 0.007
79 | Btau03618 . 336(4.07+2.39) | 155(4.59+2.62) | 21(4.95+2.38) 0.003
80 [Btau03625| Chr22 323(4.39+2.49) [ 166(4.19+2.44) | 23(2.96+1.94) 0.003
81 | Btau03645 239(3.97+2.30) [ 213(4.38+2.56) | 60(5.02+2.61) | 0.00006
82 | Btau03664 . 314(4.16+2.38) | 174(4.33£2.59) | 23(5.26+2.54) 0.007
83 [Btau03688| Chr2 396(4.15+2.43) [ 104(4.49+2.56) | 10(6.70+1.83) 0.01
84 [Btau03715| Chr6 137(3.99+2.38) [ 267(4.23+2.47) | 107(4.66+2.51) 0.01
85 [ Btau03783 . . 112(3.83+£2.36) | 249(4.17+2.50) | 150(4.72+2.44) 0.003
86 [ Btau03792| Chr28 CHRM3 407(4.43+2.49) | 102(3.6312.31) | 3(2.67+1.15) 0.002
87 | Btau03795 199(4.57+2.51) | 244(4.07+£2.46) | 68(4.10+2.31) 0.002
88 | Btau03800 . 142(4.18+2.25) | 239(4.21+2.50) | 130(4.47+2.65) 0.004
89 [ Btau03803 LOC535984 [238(4.11+2.32) | 215(4.33£2.58) | 59(4.64+2.63) 0.01
90 [ Btau03805 . LOC535984 |244(4.09+2.32) | 212(4.36+2.58) | 56(4.68+2.65) 0.007
91 [Btau03808| Chr7 223(3.97+2.34) | 171(4.35+2.51) | 113(4.67£2.61) | 0.00003
92 | Btau03850 439(4.36+2.50) | 71(3.65+2.23) 1(4.00) 0.0003
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N SNP Chr Gene C/C C/R R/R P-value
93 Btau03854 | Chrl3 CACNB2 |238(4.02+2.42) | 215(4.41+2.48) | 57(4.70+£2.50) 0.005
94 | Btau03885 . 401(4.43+2.54) | 98(3.52+2.09) | 12(4.50£2.02) 0.0002
95 | Btau03901 | Chrl0 332(4.39+2.48) | 153(4.08+2.44) | 27(3.74+2.49) 0.004
96 | Btau03922 | Chr28 . 480(4.34+2.45) | 30(3.23+2.60) | 2(2.50+0.71) 0.01
97 | Btau03952 | Chr6 | LOC618163 |242(3.94+2.39)|228(4.46+2.45) | 42(5.02+2.79) 0.002
98 | Btau03954 | Chr6 | LOC618163 |[242(3.94+2.39) | 227(4.46+2.45) | 43(5.02+2.76) 0.002
99 | Btau03956 | Chrl4 321(4.46+2.51) | 173(4.10+2.36) | 17(2.35+1.77) 0.003
100 | Btau03957 . 209(4.65+2.51) [ 233(3.92+2.42) | 69(4.20+2.37) 0.0004
101 | Btau03989 | Chrl8 . 356(4.52+2.53) | 145(3.59+2.21) | 11(4.82+2.09) [ 0.00006
102 | Btau04020 . LOC537613 [475(4.17+2.46) | 35(5.34£2.31) | 2(7.50+0.71) 0.002
103 | Btau04100 | Chr7 | LOC614947 |141(4.6312.60)|252(4.26+£2.41) | 118(3.79+2.35) 0.002
104 | Btau04106 | Chrll . 203(4.05+2.44) [ 243(4.30+2.47) | 65(4.83+2.48) 0.008
105 | Btau04113 LOC508028 |314(4.45+2.45) | 177(4.02+2.45) | 19(3.16+2.46) 0.003
106 | Btau04114 . LOC508028 [314(4.45+2.45) | 178(4.05+2.47) | 19(3.16+2.46) 0.004
107 | Btau04137 | Chrl8 365(4.40+2.49) | 134(4.00+£2.42) | 13(3.23+1.96) 0.003
108 | Btau04158 . 282(4.50+12.45) [ 190(4.03+2.52) | 39(3.64£2.24) 0.004
109 | Btau04188 LOCH09420 | 92(3.84+2.19) |246(4.24£2.49) | 173(4.55+2.55) 0.001
110 | Btau04209 . LOC532616 |258(4.50+2.46) | 194(4.11+2.52) | 57(3.6312.24) 0.005
111 | Btau04215 | Chr4 388(4.34+2.52) | 118(4.06£2.31) | 6(3.67+1.75) 0.004
112 | Btau04219 . . 424(4.16+2.45) | 83(4.87+2.48) | 5(3.00+£3.08) 0.009
113 | Btau04229 | Chrb | LOC5H32718 |277(4.07+2.35)|199(4.48+2.55) | 35(4.49+2.85) 0.002
114 | Btau04236 . LOC509550 [371(4.46+2.46)|131(3.79+2.39) | 10(3.20+2.78) 0.003
115 | Btau04242 | Chr20 266(4.1142.36) | 199(4.41+2.57) | 47(4.51+2.62) 0.008
116 | Btau04253 . . 444(4.14+2.47) | 66(5.056+2.38) | 2(5.00+£0.00) 0.01
117 | Btau04254 | Chrl9 | LOC617955 |460(4.35+2.50) | 52(3.54+2.08) . 0.00001
118 | Btau04262 | Chrll 383(4.16+2.40) | 117(4.42+2.66) | 12(6.17+1.85) 0.009
119 | Btau04326 252(3.89+2.41) [ 218(4.76+2.46) | 42(3.95+2.50) 0.005
120 | Btau04357 . 248(4.05+2.50) [ 216(4.29+2.43) | 48(5.25£2.27) 0.002
121 | Btau04438 | Chrl7 398(4.38+2.46) [ 105(3.89+2.44) | 9(3.33+2.74) 0.009
122 | Btau04463 | Chrl4 . 381(4.41+2.47) | 122(3.8612.44) | 8(2.88+1.64) 0.0007
123 | Btau04476 | Chr21 | LOC510723 |444(4.36+2.50) | 65(3.72+2.16) | 3(2.00+£1.73) 0.01
124 | Btau04488 . 358(4.13+2.49) | 145(4.59+2.40) | 9(4.56+2.30) 0.01
125 | Btau04519 | Chrll 348(4.12+2.40) | 151(4.56£2.63) | 12(4.42+2.02) 0.01
126 | Btau04565 385(4.48+2.48) | 116(3.70+2.33) | 11(2.73+2.10) | 0.000002
127 | Btau04566 385(4.48+2.48) | 116(3.70+£2.33) | 11(2.73+2.10) | 0.000002
128 | Btau04592 . . 315(4.51+2.49) | 166(3.86+£2.35) | 28(3.89+2.53) 0.002
129 | Btau04593 | Chrb | LOC535401 |209(4.02+2.43) | 239(4.26+2.40) | 61(5.08+2.70) 0.006
130 | Btau04602 | Chrb 278(4.47+2.54) 1199(4.02£2.40) | 35(4.00£2.21) 0.003
131 | Btau04650 | Chr4 266(4.53+2.47) [ 203(4.05+2.36) | 41(3.54+2.67) 0.007
132 | Btau04691 317(4.46+2.51) | 176(4.00£2.40) | 19(3.47+1.98) 0.0003
133 | Btau04725 . . 203(4.64+2.50) [ 247(4.19+2.37) | 58(3.33+2.47) 0.001
134 | Btau04747 | Chrl | LOC532989 |121(4.0242.52)|243(4.19+2.41) | 144(4.57+2.49) 0.006
135 | Btau04749 . 364(4.19+2.47) | 137(4.42+2.46) | 11(4.82+2.52) 0.01
136 | Btau04754 | Chr9 . 231(4.14+2.46) [ 218(4.18+2.49) | 62(4.98+2.38) 0.01
137 | Btau04763 . LOC616062 [305(4.48+2.44)|187(3.93+2.51) | 19(4.21+2.25) 0.01
138 | Btau04783 | Chrl4 240(4.62+2.50) [ 216(4.06+2.43) | 54(3.57+2.28) 0.003
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139 | Btau04814 | Chrl6 425(4.11+2.44) | 85(4.96+2.47) | 2(7.50+0.71) 0.001
140 | Btau04843 | Chr23 192(4.70£2.60) | 251(4.09+2.38) | 63(3.66+2.25) | 0.00001
141 | Btau04846 Chr6 . 478(4.30+2.49) | 32(3.72+2.04) 1(1.00) 0.005
142 | Btau04857 Chr2 | LOC505075 | 184(4.55+2.48) [ 239(4.13+2.50) | 78(4.00+2.34) 0.006
143 | Btau04905 | Chr23 361(4.01+2.40) [ 135(4.87+2.52) | 15(5.00+2.62) 0.004
144 | Btau04929 . 313(4.14+2.45) [ 165(4.30+2.48) | 34(5.24+2.44) 0.01
145 | Btau04973 | Chr26 . 73(3.89£2.30) |255(4.15+2.58) | 183(4.56£2.35) 0.008
146 | Btau04988 Chrb | LOCbH32718 [447(4.38+2.49) | 64(3.48+2.14) 1(1.00) 0.0003
147 | Btau04989 Chrb | LOCbH32718 [447(4.38+2.49) | 64(3.48+2.14) 1(1.00) 0.0003
148 | Btau05000 Chr8 . 127(4.37+2.57) | 249(4.31£2.46) [ 136(4.07+2.40) 0.01
149 | Btau05015 . LOC513431 |423(4.40+2.49) | 81(3.70£2.32) | 7(3.14+2.12) 0.002
150 | Btau05051 Chr29 208(4.65+2.44) [ 226(4.07+2.52) | 78(3.79+2.26) 0.0002
151 | Btau05052 | Chrl7 349(4.09+2.41) [ 146(4.55+2.59) | 17(5.29+2.14) 0.008
152 | Btau05053 | Chrl7 349(4.09+2.41) | 146(4.55£2.59) | 17(5.29+2.14) 0.008
153 | Btau05071 Chr29 149(4.79+2.42) | 256(4.18+2.50) | 107(3.74£2.35) |  0.0007
154 | Btau05114 | Chr29 . 210(4.02+2.46) | 235(4.31£2.39) | 66(4.91+2.66) 0.0002
155 | Btau05123 | Chrlb PPP3CA [453(4.17+2.46) | 54(4.96£2.49) | 3(6.00+2.00) 0.01
156 | Btau05138 321(4.41+2.56) [ 165(4.01+£2.22) | 25(3.80£2.58) 0.0008
157 | Btau05139 219(4.54+2.53) [ 218(4.22+2.42) | 60(3.30+2.25) 0.0002
158 | Btau05141 248(4.40+2.49) [ 215(4.27+2.43) | 47(3.40+2.38) 0.002
159 | Btau05195 400(4.06+£2.42) | 105(5.07+2.47) | 3(4.67+3.21) 0.0002
160 | Btau05208 . . 234(3.98+2.48) [ 216(4.39+2.37) | 62(4.89+2.65) 0.01
161 | Btau05214 | Chr29 | LOC504824 |278(4.01£2.39)|203(4.54+2.49) | 31(4.74+£2.79) 0.007
162 | Btau05231 Chr29 493(4.20+2.47) | 18(5.83+1.98) 1(7.00) 0.01
163 | Btau05250 Chr4 . 427(4.14+2.42) | 77(4.99+2.61) | 8(4.13£2.70) 0.003
164 | Btau05259 | Chrl8 | LOC505329 |481(4.18+2.47)| 30(5.67£1.99) . 0.01
165 | Btau05269 . 251(4.10+2.40) [ 210(4.37+2.48) | 51(4.65+2.71) 0.01
166 | Btau05329 LOC518815 | 350(4.15£2.39) | 142(4.57+2.57) | 19(4.26£2.96) 0.002
167 | Btau05340 161(3.9312.44) | 246(4.36+2.35) [ 103(4.55+2.72) 0.006
168 | Btau05364 . 281(4.05+2.45) [ 205(4.48+2.45) | 24(5.21+2.57) 0.01
169 | Btau05366 . LOC618036 | 346(4.15£2.44) [ 150(4.45+2.49) | 16(5.00+2.83) 0.007
170 | Btau05370 | Chr21 | LOCH38493 |141(3.78+2.37) | 255(4.31+2.52) | 114(4.75+2.34) 0.007
171 | Btau05401 . 127(3.58+2.30) | 266(4.42+2.49) | 119(4.65+2.47) [ 0.00008
172 | Btau05437 Chrl 118(3.81+2.41) | 253(4.30+£2.48) [ 140(4.59+2.44) 0.01
173 | Btau05442 | Chrl6 . 167(4.56£2.52) | 250(4.32+2.42) | 94(3.54+2.37) 0.003
174 | Btau05515 LOC519093 | 148(4.07£2.35) | 258(4.24+2.49) | 106(4.59+2.57) 0.009
175 | Btau05516 . 185(4.70+£2.54) | 245(4.05+2.42) | 82(3.91+2.35) 0.0002
176 | Btau05585 Chrl 182(4.56+2.53) | 258(4.20+2.47) | 72(3.74+2.21) 0.004
177 | Btau05590 | Chrl6 . 385(4.14+2.45) | 115(4.63£2.51) | 9(5.44+2.19) 0.008
178 | Btau05604 . LOC505383 |327(4.01£2.38) | 164(4.61+2.58) | 21(5.48+2.36) 0.004
179 | Btau05612 | Chr25 | LOC532273|418(4.15£2.47) | 91(4.69£2.42) | 3(7.00£1.00) 0.01
180 | Btau05648 | Chr21 329(4.05+2.42) | 153(4.71£2.46) | 30(4.33+£2.82) 0.009
181 | Btau05673 . . 71(3.44+2.24) |220(4.00+2.53) | 220(4.79£2.37) | 0.0000008
182 | Btau05721 Chr8 [ LOC5H32684 [333(4.35+2.53) | 156(4.13+2.35) | 22(3.86+2.36) 0.01
183 | Btau05767 | Chrl2 . 212(4.44+2.55) [ 229(4.24+2.44) | 71(3.83+2.31) 0.003
184 | Btau05787 LOC5H08691 |259(4.43+2.47) [ 203(4.22+2.49) | 50(3.56+2.27) 0.01

Genotype distributions, means, standard deviations (SD), and P-value

of codominant model

are

shown. C/C, C/R, and R/R represent the common allele, heterozygotes and homozygotes for the

rare allele, respectively.

_94_



Al 24 AEARFL o8 SH¥Y SNPe B4 (A 18%)
1. 97U &
7. Bj=F SNP ©X
AA EST M9 a3y & wpolZelels S e, HFHoz MAMe Fatel s
SNP Ar7} ZHHth o 7|4 AAbE 29 SNP HolHE el 7| 282 o] gHT} o

A2 HEH FEol SNP do]H

=90
=

7] Yl @&l AU dugEHS sfEd).

A EST [:> Phred |::> Phd2fasta |:> X-match
S l |
S~ Phd DB FASTA DB FASTA
TS e Screen DB
_____ J
Y
|

Phred —*  Polyphred |:> Consed |::> Evaluation
.ace 24 & _ il _
.contig —
.singlet |::> 2
.problem SNP da

_95_



U <

WA =l Eold SNP #¥ F&

A O TS ALF
DomStat 2He S F It
\\"*- — B— ﬁ
\\‘ )6?9
o Y
. Domain s
£0
J ey =0/ SNP SNP

Z-gol olaf vEhdth. wEbA domain HOlHE &
S HE e ® DomStat Hlo|EfHo] 25 53,
omain A E WS W2 FE3}9], o|& domain A E
, ERAI - Aol Al F 12 SNPof| i3t Agdoz

FrAzre] 7
Mete] x4
DomStat =2 -]
Jell EAsh= SNPE W=
AAZAAs A, AAHE &8 & F Ude A7 HEE gk

_96_



bovine nsSNP database’} ¥rEo] %A
annotation®t}. Z+z}e] ncSNPel| of &
Rt sle sy nddy 7)Y

AL v 2o

[e)

h=

o] &30 2 A

k%

Bovine SNP ovine ncSN

database database

CHIHAl folding &
ducking, energy
=]

L=

Elastic band
method

= At el Al Zel 0]
M All-atom force
field

ncSNPO|| 2

chuls 2% o

ot IHE

/4

1% 86 ncSNP9 Eatx o= 14

_97_



2. 29 SNP ¥§A7|¥ A s}

In-silico ¥4 High-throughput
5 7HA7] Wl S A Aol

BlastSeq ESTSecan

database

|dentificatio
Non—syno

19 87 @i gk SNP e 44

AN
ot
=
&
ot
N

2

NFD2AE A & XH;— Al 29 alignmentE 3l
a8l 7F Axo] 9A 4 FFEE mRNA AlE 2,

=
consensus mRNAQ| Al 27} Hi= 7] mRNA A5 ¥y ZE W92 HEgs)

rXL
1=

A e
2 Mg BeE FEA0 29 g AR el Ao EAskE SNPe BE AlA#G
o714 we wuld Ade 7zow sola SNP A Ael vad AAxss} waleeA, &

< Walekx] A wEkA neSNPE -

_98_



v £33 #™¥ QTL 49 W9 SNP

B
o

i 3 a1 E
% USDA MARC "AE ol&3dl 1 99= A8 & Zleojvh. =, #34 A =(Genetic
map)ell 7123 Fojme Z A+ SNP FHE QTLel wet Ay-Aez ERarelsids &

214 A %= (Physical map)7t Z&stth 49 AFe AA F 60% 7hel

Rom, oo digk ofAlEo] T AEE AAAH AmdelgHo]2~l UCSC Genome
Bioinformatics®ll &7/1% o] At} ncSNP #9F o}lyz} cSNPS X33 ZE mRNA Al o
3 AFAel AAE Zoldla, dld mRNAZE £3%E QTL 99 ARE dojx FHFHoz 2
AT-zlo] Zropuo] dlolH o]~ A S STt

_99_



2. 944 23

7 %4 &9 QTL 99 Y9 SNP 1

2 SNPs
Adjusted Fat (AF) 229
Meat tenderness 3327

Carcass Quality Rib Muscle (RIBM) 12
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Introduction cSNPer Example Download

cSNPer Example

L STEP 1 ( capy & paste EST sequence in FASTA format)

>gn | [UGIBLES1 1932462

AGAAMCTAGCTGTTGTACatat ttasagsaagyasasagatcacatat ttat TTCTT
TTAAAAATTAGGACCTGGATTT TGACAATGTCOGGAT TTACACTATATCCCTGTTTGETT
TEGATACACCACTGACTTCTGT TTCTGGAAGACACAGATACAGTGLTTAAGCAACCAAAG
ATATTASACTAACCATGAMGAAAGTGATTATCAAT ACATGLRCACTCTTT TGTALATATTC
CCAATRTGRTTGGACCAGATGT TGAAAAGGAAATAACAAGGA TGGAAAA TGRAGCATGCA
GCTCCTTTTCTGGTGATGATGACGACAGTGUCTCTATGT T THAAGAATCAGAGACTGAGA
ACCCCCACGCAAGGGATTCOTTTAGAAGT AAT ACACACGCAAGCGGACAMCCATCACAGA
GLGAGCAATACCTGOUTGRAGCCATTGCACT TTTTAATGT TAACAACAGCAGCAATAAGG
AGCAAGAACCEaaggaaaYsaYa8AEAYRAASAAgaRAY3aagcaagccagataata
azaat gaaaat dadaaddacCcadaaiadiaaagadaadaaadaasaddacaaadacasda
aaaayasAgAggagaaagycanagat aagasagaggaayayaagaaggaag TOGTGGTTA
TTGATCCCTCAGGASATACGT AT TACAMCTGGCTGT TCTGCATCACCT TACCTGTTATGT
ATAACTGGACCATGATTATTGCAAGAGCATGT TTTGATGAACTTCAGTCTGAT TACCTAG
AATACTGGCTTGCT T TTGATTACT TATCAGATGTAGTCTATCTTCTTGATATGTTTGTAL

GAACAAGGACAGGTTACCTAGAACAAGGACTACTGGTGAAGGAAGAGCGTAAACTCATAG =

L STEP 2 (SNP position and variants)

>gn | |UGIBLEST 1932462 =

& A7G

20 G/A

18596 T/C

1897 A4G

J>gi |28974485 |gb | AY217034.1] =l
Submit |

SNUGenome
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DogGI|TC36933

Strand +

Best Hit MP_001003006
UTR Region 1- 66

Coding Region 67- 537, 538- 539, 540- 1619, 1620- 1666, 1667- 1726
Error Region 538- 539

23 ¢ 5-UTR
Yariant

80 @ non-syn

SEQUENCE

GECTGCHEGRE CCTCTEGRCGA GUETHERACCC BEACATATEA CGCEGTGTET GCTETECCCE
CAGGAGATEC TOCAGGATAA GEECCTHTCH GAGAGCHAGH AGGCCTTCCH GHCCCCHGEC
TCCGCGCTCR GCGAGGCCAG CRCTTCCAAC GCCGCCAACEH CCCCCGAGCC CRCGCTRECT
GCGCCHEGEGECC TCAGCGGAGD CHECGCTCGGC AGCCCCCCGE GCCCGGGCGE CHACGCCGCC
GCCHCCECCE CCHCCHCCHC CECCHCAGAG CAGACCATCE AGAACATCAM GHTGGEECCTE
CATGAGAAGE AGCTCTGGEAA GAAGTTTCAC GAGGCGGEGECA CCHAGATGAT CATCACCAAG
GCGGGCAGRS GEATGTTCCC CAGCTACAAG GTAAAAGTCA CAGGCATGASL CCCCAAGACC
AAGTACATCC TGCTGATTGA CATCGTCCCT GCGGATGACT ACCGCTACAS GTTCTGTGAC
AACAAATEES TOHGTOGECHEE GAAGGCTEAG CCTECCATHC CAGGEACGGECT CTATGTC C

o BtSNPdb : &9 QTL F4 ¢ e F o]£d] 7]gkg SNP o] B ] o] =

1) SNP &7

% 39432 UniGene cluster23¥8 692,763 712} bovine SNPS #igtom o] 7186 depth7} 30]%4-<l
SNPe| 7l 53446701tk EST & 703 3ol A 3027H¢] SNPo] EAd e o= 49 2d #Fxx
AEl A SNP HIEE 724bp F 3 7H9] SNPo] it} L3k coding el SNP2 % 24316701
°] 7F&dl non-synonymous SNP- 17,735(35%)70 %tk 5 -UTRel+= 260270 3'-UTRel = 1568870
o] SNPo] EAlstdth 2% =xeE b3 2t

- 103 -



synonymous non-synonymous 5'UTR 3'UTR

SNP % SNP % SNP % SNP %
QTL 4340 9.4 o849 12.6 895 1.9 11239 24.2
non-QTL 2011 4.3 2735 5.9 419 0.9 5341 11.5

2) SNP #74

of 7h&-dl F29] FE3 40719 SNPS A3 4oz HAAT A3

rir
e
dlo
i)
iy
%0
O,

SNP (%) monomorphic(%)

sample 18 (43%) 22 (57%)

o] A3t in-silico FNA 3T DA SNPQ 43%7F AAZ AAl in-vivol X BEIHe S T
3) SNP dlo]gulo] =9 §1-QlEf 7 o] 2

QTL w9 AL, T wAS MES
Sdate 2dS AA, A4 BtSNPdb: 42709 QTL

Arconline database for Bowi sated proximal to quantitative frait loe)

Browse HOME:
Introduction
+ Display Option (Step3/Step3) Apout us
Search maore than 2 dEpth in chrt DATABASE
Search
Browse
5 102834023 Statistics
|
chrl [ ! T m—————— -_|
. HELP
Birth Weight —— Reference
Birth Weight — Link
Slaughter weight A
Hot Carcass Weight 4
Udder Balance ,
Yearling Weight A
Protein ield A

Adjusted Yearling weight

Cressing Percentage
Adjusted Weaning weight
Adjusted Fat ;

Departrent of Food and Animal Biotechnology. School of Agriculfural Biotechnology, Seowl National University
San 56-1 Sillim-dong Gwanak-gu Seowl 157-742 Karea+82-2-880-4822)
Last updated §Date: 2006/03/12 175527 § GMT
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Search
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Fat Depth
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Rily Fat
Yield Grade
g 7 2dPo) =A% nsSNP9Y annotation
1) ACET (1444T, F477V)
o] @ulde] F SNP X% neutral mutationg 7FA=2thil &2lA 9tk F SNP EF
dynamics simulationo A XX RMSD ®W37F 1 Angstrom W2 uvlujstaz (Z291),
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o] ¢tz o] SNP % A] neutral mutation®] &t &# %] At} Molecular dynamics simulation
ol A} residue ¥ RMSD W3+ 172 Angstrom A =olt} (Z2¥2). 919 ACET A$HUY
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