Supplemental Table 1 Number of families analysed, their sizes and prevalences of osteochondrosis (OC), osteochondrosis dissecans (OCD), osteochondrosis in fetlock (OC-F) and hock   (OC-H) joints and osteochondrosis dissecans in fetlock (OCD-F) and hock (OCD-H) joints by family and in total 

	Half-sib family
	Number of progeny
	Male
	Female
	Prevalences in % for

	
	
	
	
	OC
	OCD
	OC -F
	OCD-F
	OC-H
	OCD-H

	1
	4
	1
	3
	100.0
	100.0
	50.0
	50.0
	75.5
	75.0

	2
	9
	4
	5
	44.4
	33.3
	11.1
	0.0
	33.3
	33.3

	3
	7
	5
	2
	71.4
	42.9
	71.4
	42.9
	28.6
	14.3

	4
	15
	9
	6
	53.3
	33.3
	26.7
	6.7
	26.7
	26.7

	5
	8
	1
	7
	100.0
	25.0
	75.0
	12.5
	37.5
	12.5

	6
	4
	2
	2
	100.0
	25.0
	50.0
	25.0
	50.0
	0.0

	7
	5
	3
	2
	100.0
	40.0
	80.0
	40.0
	20.0
	0.0

	8
	6
	2
	4
	100.0
	66.7
	83.3
	50.0
	66.7
	33.3

	9
	20
	12
	8
	75.0
	60.0
	50.0
	20.0
	50.0
	45.0

	10
	8
	4
	4
	62.5
	25.0
	50.0
	12.5
	12.5
	12.5

	11
	5
	3
	2
	40.0
	20.0
	20.0
	0.0
	20.0
	20.0

	12
	5
	2
	3
	100.0
	80.0
	100.0
	80.0
	0.0
	0.0

	13
	5
	3
	2
	40.0
	40.0
	40.0
	40.0
	0.0
	0.0

	14
	3
	1
	2
	100.0
	66.7
	100.0
	66.7
	0.0
	0.0

	Total
	104
	52
	52
	73.1
	45.2
	51.9
	25.0
	32.7
	24.0


Supplemental Table 2 Characteristics of the microsatellites used in this study
	Marker

	Acc. No
	Mb


	Ta

(°C)
	Forward / reverse primer sequence

(5’-3’)
	Alleles

(n)
	Allele size

(bp)
	HET
(%)
	PIC
(%)

	ABGe092
	AM942733
	0.49
	58
	F: TGCAGGCTCTAATACTCTGCTG

R: GCCTGGTGTGTTTGGTCTTAG
	3
	88 - 114
	41.5
	31.7

	ABGe093
	AM942734
	1.10
	58
	F: TCAAGAGACCAGCCTTGAGC

R: GCAGCAACAGTCAAAGGTAGG
	6
	156 - 172
	72.8
	64.3

	ABGe094
	AM942735
	2.65
	60
	F: AACTGCTGGCTGGATCTCTG

R: AAGACTGCCCCATTCAATACTC
	7
	94 - 108
	80.3
	76.7

	ABGe095
	AM942736
	3.44
	58
	F: GCTTATCATTCTTTCCCTGAAAC

R: CTCATGTTCCTCCCCAAATG
	4
	153 - 163
	35.7
	30.4

	AHT037
	AJ271522
	3.92
	58
	F: ATTTCACCCACTCCCAACC

R: TTTCGTTTGCGACAATATGG
	4
	204 - 218
	42.4
	42.4

	ABGe096
	AM942737
	5.02
	58
	F: GAGGAGGATTTTGGCCTACC

R: ACCACCCAAACCTCTCCAC
	5
	200 - 214
	56.3
	55.7

	ABGe097
	AM942738
	6.55
	58
	F: CCACCCAGTATTGGATTTGC

R: GTCAACGTGTGGGTTTGTTG
	3
	188 - 196
	50.2
	37.8

	TKY279
	AB033930
	6.63
	60
	F: AATGAATGAGACTTGAACCC

R: TCTGCTGTTTTAGGCTCGG
	6
	118 - 132
	77.3
	71.4

	ABGe098
	AM942739
	7.95
	58
	F: TTGATCCCAATTGTTTGAAGC

R: CACCCATAATCTCTCACTGTCTTG
	6
	124 - 140
	76.5
	70.3

	HTG003
	AF169164
	8.15
	55
	F: TAACCTGGGTGCAAAGCCACCCAT

R: TCAGGGCCAATCTTCCTCAC
	5
	114 - 124
	77.7
	72.8

	AHT081
	AJ507698
	12.10
	58
	F: AACTCAGGGGCAGACAAATG

R: TTGGAACTTTCAGTCCAGGG
	3
	201 - 205
	49.8
	40.4

	ABGe032
	AM919471
	14.38
	59
	F: CCGAACCTAGGCTGAGGAAG
R: CTTCACCTGAAGCGACCAAC
	4
	200 - 216
	48.6
	42.6

	ABGe033
	AM919472
	17.60
	59
	F: GGGTTTGCTTGTGAACTTCTG

R: GTGAAGCCCTGACTTTGAGC
	5
	234 - 248
	75.1
	69.2

	ABGe034
	AM919473
	20.68
	59
	CCACATAAGCAGATTTGTTTGG

TGTGTCTGGGGAACACATTATC
	11
	196 - 226
	71.4
	70.1

	COR011
	AF083454
	23.12
	62
	F: CCTTCCGGTCTTTATTCACA

R: GGTGGCTGGAGACACAATAG
	4
	267 - 277
	60.4
	55.1

	ABGe035
	AM919474
	24.26
	59
	F: GATATCCACCCCAGCAATTAG

R: CATGGAATTAGGTGCTCCTTC
	9
	184 - 208
	79.5
	77.0

	ABGe036
	AM919475
	24.88
	59
	F: AAAAAGGGAAAACGAGATGG

R: TGAGCTAACCAGCAACCTTC
	3
	120 - 125
	46.5
	37.0

	ABGe037
	AM919476
	25.31
	59
	F: CTCTTACCATGCCAATCCAAG

R: TCTAATTTGAGTTTTACCAGGTTCC
	7
	94 - 110
	62.2
	59.3

	ABGe038
	AM919477
	25.59
	59
	F: GCCTAATGGCCCAATGTAAG

R: ACAATTGTCCATGACAGCATC
	6
	190 - 202
	62.7
	55.9

	ABGe039
	AM919478
	25.93
	59
	F: CCAGAAGAGGGTGCTAGAGTTC

R: TTGACTTTTGAACTGCCTGTG
	3
	190 - 216
	67.8
	54.8

	ABGe040
	AM919479
	26.53
	59
	F: ACCTTGGACTGACAGGATGG

R: GCCAGGAAGATGGTGTTAGG
	3
	210 - 222
	19.9
	17.4

	ABGe041
	AM919480
	27.33
	59
	F: GAAACAGCAGGGAAAACACC

R: CTCTGGGTTGTGAGGCAATC
	2
	96 - 98
	32.4
	26.5

	ABGe042
	AM919481
	27.79
	59
	F: CCCTGTAATGAAGAAATGGACAG

R: TGTGTGTACCAATAACCCATGC
	5
	144 - 152
	68.4
	54.6

	ABGe043
	AM919482
	27.90
	59
	F: AAGGGATTTGCAGCTCATTG

R: GGTTTTCTTTCCTCCACAGG
	5
	126 - 134
	63.3
	60.8

	HMS020
	U35402
	27.97
	60
	F: TGGGAGAGGTACCTGAAATGTAC

R: GTTGCTATAAAAAATTGTCTCCCTAC
	6
	122 - 136
	63.8
	68.4

	ABGe044
	AM919483
	28.44
	59
	F: GATTCGTAGAGAATGACACAATCG

R: GACCCTTACCACTGCTTTTCC
	9
	130 - 158
	74.8
	71.4

	ABGe045
	AM919484
	29.46
	62
	F: TGAAGGGGATCACTTACATGG

R: AATCTTATCACCTTTGGGTAGTCAC
	5
	130 - 154
	46.1
	41.8

	AHT038
	AJ271523
	30.27
	58
	F: TTCATGGCCTTCAAAACTCC

R: CCAGCTGGGGATACTTACCA
	7
	128 - 140
	70.5
	67.4

	ABGe046
	AM919485
	30.49
	59
	F: TTTTTAAAGACTATCTGCCTTTTTAGC

R: GGAAATATTTGGTGAGTTTCTGC
	4
	140 - 152
	61.7
	55.7

	ABGe047
	AM919486
	31.82
	59
	F: ATGCAAATGCATGTGTCCAG

R: GATGTTTCCTAAGGCGATGG
	9
	120 - 148
	74.2
	67.5

	ABGe048
	AM919487
	32.90
	59
	F: CCTCTGCACTTTACGCTTCC

R: TAGGCTCCTTGCTCCTCTTG
	7
	180 – 206
	74.8
	63.0

	TKY350
	AB044850
	33.48
	56
	F: TCCTAGGGAATTCACAGTTG

R: TAACAGAACTACAAGGCCC
	7
	165 - 195
	68.5
	65.1

	TKY871
	AB104089
	33.65
	58
	F: CACACTACTCATGAAGCCAT

R: ACTTGTCCCAGCACTGTTTG
	5
	246 - 254
	58.2
	55.8

	LEX059
	AF075660
	33.75
	55
	F: TGAAATGTCACCTTCTCAGAG

R: GTGGACACTTGCCNTCAT
	4
	225 - 231
	37.2
	35.1

	ABGe049
	AM919488
	34.61
	59
	F: AGCCAGGTCAGTACCATTCG

R: TGGGGGACTAGTGATGTGTTG
	4
	160 - 172
	51.2
	45.1

	ABGe050
	AM919489
	34.93
	59
	F: CTCACATTTTTGGCTTTACCG

R: CTCCCAGGGAACAGAAACTG
	6
	82 - 140
	67.6
	60.4

	TKY1069
	AB104287
	35.29
	58
	F: TTTGAACCACCAACCAAAGG

R: CCCAAAGGGAAAGGATGATG
	4
	132 - 146
	68.1
	59.5

	ABGe051
	AM919490
	35.86
	59
	F: TTGGTAAGGCTTTCCCTCAC

R: TGCTGTGTTATTGCCACCTG
	3
	176 - 180
	58.4
	45.9

	ABGe052
	AM919491
	36.67
	59
	F: CCCCACTTCTGAGCAACATC

R: TGGCCATCTACCAGAAGGAG
	4
	116 - 130
	61.4
	53.6

	ABGe053
	AM919492
	37.10
	59
	F: ACATTTTCCCTGGGACACAC

R: AGCTATGTGGGGTGGAAATG
	5
	212 - 222
	57.9
	53.4

	ABGe054
	AM919493
	38.43
	59
	F: TGGGGACCCAGGACTATCTC

R: TGTTTGGTGACCCTCCCTAC
	4
	216 - 228
	70.8
	61.6

	ABGe055
	AM919494
	40.69
	58
	F: CCAGGATTGGCTTTTATTTTATTC

R: AAAGTTGTCAGGAGGTTGTTCAC
	7
	96 - 118
	72.6
	71.4

	ABGe056
	AM919495
	41.30
	58
	F: TGAACAACCTGAGACCTTCTAGC

R: TACCTCAAGCCATGAAGTGC
	7
	202 - 224
	74.2
	65.4

	ABGe057
	AM919496
	42.41
	58
	F: AGGAAACTGCCAAGATGCAG

R: GTCTTCTGGCCCTGCCTAC
	9
	97 - 117
	80.8
	79.8

	ABGe058
	AM919497
	43.40
	58
	F: CCACACAGTATTCCCCCAAG

R: GGAGAGAGGGTTCAGTGCAG
	10
	186 - 206
	79.3
	78.1

	LEX048
	AF075650
	54.20
	55
	F: CATAGTGCCCTCAAGTTC

R: TGAATTGGATAAAGAAGATGTA
	2
	164 - 166
	27.3
	25.5

	UCDEQ505
	U67421
	68.07
	55
	F: ATCACTCTCTTGTTGAGATAAC

R: GGGATTTCCTTCTTTCTC
	6
	183 - 197
	73.5
	71.1

	LEX056
	AF075658
	70.13
	55
	F: GACCTACAGGCCACTCATCAA

R: GGCAGTTTCCTCCATCCTTA
	8
	211 - 227
	85.2
	82.6

	COR064
	AF142601
	70.27
	58
	F: TCCATACATGTGTGAGGGC

R: AAGATGGCTTACAAGGATTATG
	4
	192 - 202
	51.7
	49.1

	TKY532
	AB103750
	70.39
	58
	F: ACAAACACTCGTGGTTGCTG

R: TATTTTCAGCAAGGGGCAAC
	9
	160 - 178
	67.1
	62.4

	TKY936
	AB104154
	73.66
	58
	F: ACCACTGTACTGAATACTGG

R: ACAAAGCATCTCCTCGAATAG
	6
	106 - 126
	81.7
	73.3

	I-18
	Y10244
	74.99
	58
	F: CAACAAAGATGTTGCAAGGG

R: TGTGCCTCTTGTCTCTTAGG
	7
	97 - 111
	72.3
	65.5

	TKY406
	AB103624
	75.41
	60
	F: CCACTAGGGGCCAGTGATT

R: GAACTCCACCCTTTGGGATT
	10
	99 - 123
	88.1
	82.8

	AHT060
	AJ507677
	81.44
	62
	F: GGTCAAGCTTTTGGTTTTTCC

R: CCTAAGGAAGAGCTGTTCTTGC
	10
	282 - 308
	84.8
	79.3

	TKY341
	AB044842
	81.72
	56
	F: TATCCAGTCACCCATTTTAC

R: TTGTGTCAGTACACTCTATG
	8
	138 - 154
	71.8
	69.8

	AHT091
	AJ507708
	84.05
	62
	F: TAGCTGTCTGCAAAGGCTCA

R: CCAGTGTTCCACATGCCTC
	4
	108 - 126
	19.0
	20.2


Mb: Location on the horse genome assembly 2.0 in mega bases

Ta: Annealing temperature in °C
HET: Observed heterozygosity

PIC: Polymorphism information content
Markers in bold indicate these microsatellites which were used in a previous whole genome scan for osteochondrosis in Hanoverian warmblood horses (Dierks et al., 2007)
Supplemental Table 3 Primer sequences, product size, annealing temperature (Ta) and the corresponding location in the human gene, polymorphism information content (PIC), observed heterozygosity (HET) and SNP ID for 15 intragenic polymorphisms of Hanoverian Warmblood horses and RFLP information about 12 intragenic single nucleotide polymorphisms 

	Gene 

symbol
	Primer forward (5´ -> 3´),

primer reverse (5´ -> 3´)
	bp
	Ta
	Corresponding location in the human gene
	PIC
	HET
	SNP ID
	RFLP (enzyme, recognition sequence, number of cutting sites in PCR product)

	CADPS
	CTTGCCGTGGCAATTAAGAG

ATGCCCATGAGATGTTTACC
	533
	58
	Exon 27, UTR
	19.4
	23.0
	AAWR02008313:g.35989

T>C
	HphI

GGTGA(N)8, 1

	ARHGEF3
	CTTTGGCCAATGTCAGGTTC

CATGTGTCTGGAACCAGGTG
	529
	60
	Intron 3
	23.8
	28.4
	AAWR02008391:g.7772

G>A
	

	WNT5A
	TATTCGCTTCCCCTCAGTTG

AGCCAGCTTTAAGCCATCTG
	683
	58
	Exon 5, UTR
	18.5
	22.3
	AAWR02008412:g.6816
A>G
	BbsI

GAAGAC(N)2, 1

	BIEC2-355700
	CTAACTGCAGAAGCCCGTTC

GTACTTTCCCCGCTGGAATC
	355
	60
	Intergenic
	37.1
	45.9
	AAWR02008419:g.31720

G>C
	AvaI

CYCGRG, 1

	CHDH
	CCACCCCATCATTCTAGCTG

CTGGAAGATTCTCGGAATGG
	557
	60
	Intron 8
	11.6
	12.3
	AAWR02008427:g.59870
G>A
	HhaI

GCGC, 2

	DOCK3
	ACAGCTGAGAGCTTCAATGG
GTCCCTGTTGCTTTGGAAAC
	493
	60
	Intron 49
	35.7
	47.3
	AAWR02008465:g.19744
C>T
	NspI

RCATGY, 2

	SCAP
	ACACAGTGGGTGCCTCATC

GCTGGAAGACCAGGGTAATG
	531
	60
	Intron 4
	26.1
	34.4
	AAWR02008534:g.51496
C>T
	BceAI

ACGGC(N)12, 2

	MYL3
	GCCTGAGACCTTGCCATTAG

TCCTCCCCAGTGTCATTTTC
	530
	59
	Intron 3
	35.8
	44.0
	AAWR02008554:g.8045

C>T
	Tsp509I

AATT, 2

	PTHR1
	TCAAATCCACACTGGTGCTC

CCAGGATTTCTTGATCTCAGC
	807
	60
	Intron 14-16
	10.4
	10.2
	AAWR02008550:g.1692

G>A
	

	ENTPD3
	GCAGTTCCATAGCCTTCTGG

CTCCACTCTGGACCCAAGAC
	584
	58
	Intron 6
	29.9
	46.5
	AAWR02008660:g.22358

T>C
	TspRI

NNCASTGNN, 1

	ITGA9
	GCAGATGAACAGGCTGAGAAC

GCCAATAAAACAACTAACAACAACC
	569
	59
	Intron 18
	26.3
	32.7
	AAWR02008700:g.83581

C>A
	AciI

CCGC, 2

	DCAMKL3
	ATTGGAAAATCAGGGGAAGG

CAGGCTCAGGGATAATCAGC
	594
	58
	Exon 4, UTR
	37.4
	54.3
	AAWR02008714:g.48628

C>T
	AccI

GTMKAC, 1

	ARPP-21
	TATCCTCAGCCCTCCTACCC

AGAGAGAACCCTGCATGACG
	542
	58
	Intron 19
	28.2
	35.4
	AAWR02008722:g.21082

T>C
	HpyCH4III

ACNGT, 2

	CRTAP
	CTCTTACAGGGAGAGGTTGTGG

TGTCTTTCAAACCAAAATGGTG
	503
	60
	Exon 7, UTR
	8.6
	8.5
	AAWR02008746:g.65672

G>C
	AluI

AGCT, 2

	OSBPL10
	TTTGTAAAGGCTGGGGACTG

GCTCATTCCTGGGAGAAGTG
	575
	60
	Exon 13, UTR
	19.9
	23.8
	AAWR02008775:g.30806
A>G
	


Supplemental Table 4 Results of multipoint non-parametric linkage analysis for the traits OC in fetlock and/or hock joints and OCD in fetlock and/or hock joints on ECA16
	POS in Mb
	Marker
	OC
	OCD

	
	
	Zmean
	PZ
	LOD
	PL
	Zmean
	PZ
	LOD
	PL

	0.49
	ABGe092
	-0.46
	0.7
	-0.06
	0.7
	0.64
	0.3
	0.11
	0.2

	1.10
	ABGe093
	-0.47
	0.7
	-0.06
	0.7
	0.65
	0.3
	0.11
	0.2

	2.65
	ABGe094
	-0.29
	0.6
	-0.03
	0.6
	0.59
	0.3
	0.09
	0.3

	3.44
	ABGe095
	-0.19
	0.6
	-0.01
	0.6
	0.77
	0.2
	0.16
	0.2

	3.92
	AHT037
	-0.14
	0.6
	-0.01
	0.6
	0.79
	0.2
	0.18
	0.2

	5.02
	ABGe096
	0.23
	0.4
	0.02
	0.4
	0.92
	0.2
	0.26
	0.14

	6.55
	ABGe097
	1.21
	0.11
	0.42
	0.08
	1.44
	0.07
	0.41
	0.08

	6.63
	TKY279
	1.23
	0.11
	0.43
	0.08
	1.46
	0.07
	0.42
	0.08

	7.95
	ABGe098
	0.93
	0.2
	0.18
	0.2
	1.14
	0.13
	0.23
	0.2

	8.15
	HTG003
	0.95
	0.2
	0.19
	0.2
	1.14
	0.13
	0.23
	0.2

	12.10
	AHT081
	1.40
	0.08
	0.51
	0.06
	1.88
	0.03
	0.79
	0.03

	14.38
	ABGe032
	1.76
	0.04
	0.71
	0.04
	2.10
	0.02
	1.03
	0.015

	17.60
	ABGe033
	1.58
	0.06
	0.49
	0.07
	1.82
	0.03
	0.59
	0.05

	20.68
	ABGe034
	1.86
	0.03
	0.53
	0.06
	1.94
	0.03
	0.77
	0.03

	23.12
	COR011
	1.87
	0.03
	0.51
	0.06
	1.74
	0.04
	0.69
	0.04

	24.26
	ABGe035
	1.81
	0.03
	0.48
	0.07
	1.64
	0.05
	0.64
	0.04

	24.88
	ABGe036
	0.89
	0.2
	0.12
	0.2
	1.09
	0.14
	0.31
	0.11

	25.31
	ABGe037
	0.45
	0.3
	0.03
	0.4
	0.10
	0.5
	0.00
	0.5

	25.59
	ABGe038
	0.30
	0.4
	0.01
	0.4
	0.46
	0.3
	0.05
	0.3

	25.93
	ABGe039
	0.51
	0.3
	0.04
	0.3
	0.33
	0.4
	0.03
	0.4

	26.53
	ABGe040
	1.11
	0.13
	0.17
	0.2
	-0.17
	0.6
	-0.01
	0.6

	26.67
	CADPS_SNP
	0.89
	0.2
	0.12
	0.2
	-0.15
	0.6
	-0.01
	0.6

	27.33
	ABGe041
	0.38
	0.4
	0.02
	0.4
	0.03
	0.5
	0.00
	0.5

	27.79
	ABGe042
	0.48
	0.3
	0.04
	0.3
	0.22
	0.4
	0.01
	0.4

	27.90
	ABGe043
	0.45
	0.3
	0.03
	0.4
	0.20
	0.4
	0.01
	0.4

	27.97
	HMS020
	0.42
	0.3
	0.03
	0.4
	0.18
	0.4
	0.01
	0.4

	28.44
	ABGe044
	0.10
	0.5
	0.00
	0.5
	0.01
	0.5
	0.00
	0.5

	29.46
	ABGe045
	0.11
	0.5
	0.00
	0.5
	0.01
	0.5
	0.00
	0.5

	30.27
	AHT038
	0.37
	0.4
	0.02
	0.4
	0.67
	0.3
	0.09
	0.3

	30.49
	ABGe046
	0.32
	0.4
	0.02
	0.4
	0.01
	0.5
	0.00
	0.5

	31.48
	ARHGEF3_SNP
	0.30
	0.4
	0.01
	0.4
	0.01
	0.5
	0.00
	0.5

	31.82
	ABGe047
	0.36
	0.4
	0.02
	0.4
	0.13
	0.4
	0.00
	0.5

	32.65
	WNT5A_SNP
	0.39
	0.3
	0.02
	0.4
	0.42
	0.3
	0.03
	0.4

	32.90
	ABGe048
	0.39
	0.3
	0.02
	0.4
	0.51
	0.3
	0.04
	0.3

	33.36
	BIEC2-355700
	0.30
	0.4
	0.02
	0.4
	0.51
	0.3
	0.04
	0.3

	33.48
	TKY350
	0.27
	0.4
	0.01
	0.4
	0.51
	0.3
	0.04
	0.3

	33.65
	TKY871
	0.33
	0.4
	0.02
	0.4
	0.51
	0.3
	0.04
	0.3

	33.75
	LEX059
	0.33
	0.4
	0.02
	0.4
	0.51
	0.3
	0.04
	0.3

	34.06
	CHDH_SNP
	0.37
	0.4
	0.03
	0.4
	0.51
	0.3
	0.04
	0.3

	34.61
	ABGe049
	0.45
	0.3
	0.04
	0.3
	0.51
	0.3
	0.04
	0.3

	34.93
	ABGe050
	0.18
	0.4
	0.01
	0.4
	0.01
	0.5
	0.00
	0.5

	35.29
	TKY1069
	0.36
	0.4
	0.03
	0.4
	0.20
	0.4
	0.01
	0.4

	35.86
	ABGe051
	0.56
	0.3
	0.06
	0.3
	0.51
	0.3
	0.04
	0.3

	36.19
	DOCK3_SNP
	0.56
	0.3
	0.06
	0.3
	0.51
	0.3
	0.04
	0.3

	36.67
	ABGe052
	0.44
	0.3
	0.04
	0.3
	0.15
	0.4
	0.00
	0.4

	37.10
	ABGe053
	0.34
	0.4
	0.02
	0.4
	-0.16
	0.6
	-0.00
	0.6

	38.43
	ABGe054
	0.59
	0.3
	0.07
	0.3
	0.51
	0.3
	0.04
	0.3

	39.46
	SCAP_SNP
	0.61
	0.3
	0.08
	0.3
	0.50
	0.3
	0.04
	0.3

	39.93
	PTHR1_SNP
	1.23
	0.11
	0.27
	0.13
	1.12
	0.13
	0.19
	0.2

	39.97
	MYL3_SNP
	1.28
	0.10
	0.29
	0.12
	1.17
	0.12
	0.20
	0.2

	40.69
	ABGe055
	0.94
	0.2
	0.19
	0.2
	0.81
	0.2
	0.11
	0.2

	41.30
	ABGe056
	0.64
	0.3
	0.09
	0.3
	0.5
	0.3
	0.04
	0.3

	42.41
	ABGe057
	0.63
	0.3
	0.09
	0.3
	0.5
	0.3
	0.04
	0.3

	43.40
	ABGe058
	0.51
	0.3
	0.06
	0.3
	0.24
	0.4
	0.01
	0.4

	45.18
	ENTPD3_SNP
	0.09
	0.5
	0.00
	0.5
	-0.02
	0.5
	-0.00
	0.5

	47.46
	ITGA9_SNP
	-0.76
	0.8
	-0.11
	0.8
	-0.18
	0.6
	-0.01
	0.6

	48.33
	DCAMKL3_SNP
	-0.69
	0.8
	-0.10
	0.7
	-0.01
	0.5
	-0.00
	0.5

	49.04
	ARPP-21_SNP
	-0.98
	0.8
	-0.14
	0.8
	-0.13
	0.6
	-0.01
	0.6

	51.13
	CRTAP_SNP
	-0.82
	0.8
	-0.12
	0.8
	-0.02
	0.5
	-0.00
	0.5

	52.38
	OSBPL10_SNP
	-0.86
	0.8
	-0.13
	0.8
	-0.25
	0.6
	-0.02
	0.6

	54.20
	LEX048
	-0.69
	0.8
	-0.10
	0.7
	0.01
	0.5
	0.00
	0.5

	68.07
	UCDEQ505
	-0.45
	0.7
	-0.03
	0.7
	0.87
	0.2
	0.25
	0.14

	70.13
	LEX056
	-1.03
	0.8
	-0.12
	0.8
	0.24
	0.4
	0.02
	0.4

	70.27
	COR064
	-0.50
	0.7
	-0.04
	0.7
	0.80
	0.2
	0.20
	0.2

	70.39
	TKY532
	-0.50
	0.7
	-0.04
	0.7
	0.79
	0.2
	0.19
	0.2

	73.66
	TKY936
	-0.60
	0.7
	-0.06
	0.7
	0.32
	0.4
	0.03
	0.4

	74.99
	I-18
	-0.40
	0.7
	-0.03
	0.6
	-0.04
	0.5
	-0.00
	0.5

	75.41
	TKY406
	-0.40
	0.7
	-0.03
	0.6
	-0.04
	0.5
	-0.00
	0.5

	81.44
	AHT060
	-1.68
	1.0
	-0.25
	0.9
	-0.13
	0.6
	-0.01
	0.6

	81.72
	TKY341
	-1.62
	0.9
	-0.24
	0.9
	-0.13
	0.6
	-0.01
	0.6

	84.05
	AHT091
	-1.30
	0.9
	-0.20
	0.8
	-0.12
	0.5
	-0.01
	0.6


Supplemental Table 5 Results of multipoint non-parametric linkage analysis for the traits OC in fetlock joints (OC-F) and OCD in fetlock joints (OCD-F) on ECA16
	POS in Mb
	Marker
	OC-F
	OCD-F

	
	
	Zmean
	PZ
	LOD
	PL
	Zmean
	PZ
	LOD
	PL

	0.49
	ABGe092
	1.56
	0.06
	0.27
	0.13
	1.00
	0.2
	0.21
	0.2

	1.10
	ABGe093
	1.58
	0.06
	0.27
	0.13
	1.01
	0.2
	0.21
	0.2

	2.65
	ABGe094
	1.59
	0.06
	0.26
	0.13
	0.96
	0.2
	0.18
	0.2

	3.44
	ABGe095
	1.68
	0.05
	0.30
	0.12
	0.96
	0.2
	0.18
	0.2

	3.92
	AHT037
	1.74
	0.04
	0.33
	0.11
	0.96
	0.2
	0.18
	0.2

	5.02
	ABGe096
	2.07
	0.02
	0.50
	0.06
	1.05
	0.15
	0.23
	0.10

	6.55
	ABGe097
	2.53
	0.006
	0.74
	0.03
	1.29
	0.10
	0.35
	0.10

	6.63
	TKY279
	2.54
	0.006
	0.74
	0.03
	1.31
	0.09
	0.36
	0.3

	7.95
	ABGe098
	2.33
	0.010
	0.57
	0.05
	0.74
	0.2
	0.10
	0.3

	8.15
	HTG003
	2.34
	0.010
	0.57
	0.05
	0.75
	0.2
	0.10
	0.2

	12.10
	AHT081
	2.72
	0.003
	0.87
	0.02
	0.91
	0.2
	0.15
	0.2

	14.38
	ABGe032
	2.69
	0.004
	0.99
	0.02
	0.65
	0.3
	0.10
	0.4

	17.60
	ABGe033
	2.41
	0.008
	0.90
	0.02
	0.24
	0.4
	0.02
	0.4

	20.68
	ABGe034
	2.30
	0.011
	0.90
	0.02
	0.25
	0.4
	0.02
	0.4

	23.12
	COR011
	2.12
	0.02
	0.79
	0.03
	0.23
	0.4
	0.02
	0.4

	24.26
	ABGe035
	2.03
	0.02
	0.72
	0.03
	0.21
	0.4
	0.01
	0.6

	24.88
	ABGe036
	1.09
	0.14
	0.21
	0.2
	-0.25
	0.6
	-0.02
	0.7

	25.31
	ABGe037
	0.81
	0.2
	0.12
	0.2
	-0.60
	0.7
	-0.10
	0.8

	25.59
	ABGe038
	0.32
	0.4
	0.02
	0.4
	-0.66
	0.7
	-0.12
	0.8

	25.93
	ABGe039
	0.26
	0.4
	0.01
	0.4
	-0.70
	0.8
	-0.14
	0.9

	26.53
	ABGe040
	0.42
	0.3
	0.03
	0.4
	-0.84
	0.8
	-0.24
	0.9

	26.67
	CADPS_SNP
	0.21
	0.4
	0.01
	0.4
	-0.87
	0.8
	-0.26
	0.9

	27.33
	ABGe041
	-0.05
	0.5
	-0.00
	0.5
	-0.99
	0.8
	-0.34
	0.9

	27.79
	ABGe042
	-0.08
	0.5
	-0.00
	0.5
	-1.06
	0.9
	-0.37
	0.9

	27.90
	ABGe043
	-0.14
	0.6
	-0.00
	0.6
	-1.08
	0.9
	-0.38
	0.9

	27.97
	HMS020
	-0.17
	0.6
	-0.01
	0.6
	-1.11
	0.9
	-0.40
	0.9

	28.44
	ABGe044
	-0.53
	0.7
	-0.06
	0.7
	-1.32
	0.9
	-0.49
	0.9

	29.46
	ABGe045
	-0.53
	0.7
	-0.06
	0.7
	-1.32
	0.9
	-0.49
	0.9

	30.27
	AHT038
	-0.49
	0.7
	-0.05
	0.7
	-0.50
	0.7
	-0.05
	0.7

	30.49
	ABGe046
	-0.54
	0.7
	-0.06
	0.7
	-1.32
	0.9
	-0.49
	0.9

	31.48
	ARHGEF3_SNP
	-0.56
	0.7
	-0.06
	0.7
	-1.32
	0.9
	-0.49
	0.9

	31.82
	ABGe047
	-0.57
	0.7
	-0.06
	0.7
	-1.32
	0.9
	-0.49
	0.9

	32.65
	WNT5A_SNP
	-0.71
	0.8
	-0.10
	0.7
	-1.32
	0.9
	-0.49
	0.9

	32.90
	ABGe048
	-0.76
	0.8
	-0.11
	0.8
	-1.32
	0.9
	-0.49
	0.9

	33.36
	BIEC2-355700
	-0.79
	0.8
	-0.12
	0.8
	-1.32
	0.9
	-0.49
	0.9

	33.48
	TKY350
	-0.80
	0.8
	-0.12
	0.8
	-1.32
	0.9
	-0.49
	0.9

	33.65
	TKY871
	-0.74
	0.8
	-0.10
	0.8
	-1.32
	0.9
	-0.49
	0.9

	33.75
	LEX059
	-0.74
	0.8
	-0.10
	0.8
	-1.32
	0.9
	-0.49
	0.9

	34.06
	CHDH_SNP
	-0.69
	0.8
	-0.09
	0.7
	-1.32
	0.9
	-0.49
	0.9

	34.61
	ABGe049
	-0.61
	0.7
	-0.07
	0.7
	-1.32
	0.9
	-0.49
	0.9

	34.93
	ABGe050
	-0.56
	0.7
	-0.06
	0.7
	-1.32
	0.9
	-0.49
	0.9

	35.29
	TKY1069
	-0.50
	0.7
	-0.05
	0.7
	-1.32
	0.9
	-0.49
	0.9

	35.86
	ABGe051
	-0.50
	0.7
	-0.05
	0.7
	-1.32
	0.9
	-0.49
	0.9

	36.19
	DOCK3_SNP
	-0.50
	0.7
	-0.05
	0.7
	-1.32
	0.9
	-0.49
	0.9

	36.67
	ABGe052
	-0.50
	0.7
	-0.05
	0.7
	-1.32
	0.9
	-0.49
	0.9

	37.10
	ABGe053
	-0.50
	0.7
	-0.05
	0.7
	-1.32
	0.9
	-0.49
	0.9

	38.43
	ABGe054
	-0.56
	0.7
	-0.06
	0.7
	-1.32
	0.9
	-0.49
	0.9

	39.46
	SCAP_SNP
	-0.61
	0.7
	-0.07
	0.7
	-1.32
	0.9
	-0.50
	0.9

	39.93
	PTHR1_SNP
	0.03
	0.5
	0.00
	0.5
	-0.57
	0.7
	-0.07
	0.7

	39.97
	MYL3_SNP
	0.08
	0.5
	0.00
	0.5
	-0.50
	0.7
	-0.05
	0.7

	40.69
	ABGe055
	-0.33
	0.6
	-0.02
	0.6
	-0.95
	0.8
	-0.31
	0.9

	41.30
	ABGe056
	-0.66
	0.7
	-0.09
	0.7
	-1.32
	0.9
	-0.50
	0.9

	42.41
	ABGe057
	-0.67
	0.7
	-0.09
	0.7
	-1.33
	0.9
	-0.50
	0.9

	43.40
	ABGe058
	-0.10
	0.5
	-0.00
	0.5
	-1.35
	0.9
	-0.52
	0.9

	45.18
	ENTPD3_SNP
	-0.09
	0.5
	-0.00
	0.6
	-1.12
	0.9
	-0.47
	0.9

	47.46
	ITGA9_SNP
	-0.84
	0.8
	-0.17
	0.8
	-1.55
	0.9
	-0.68
	1.0

	48.33
	DCAMKL3_SNP
	-0.85
	0.8
	-0.17
	0.8
	-1.44
	0.9
	-0.63
	1.0

	49.04
	ARPP-21_SNP
	-0.86
	0.8
	-0.17
	0.8
	-1.20
	0.9
	-0.47
	0.9

	51.13
	CRTAP_SNP
	-0.44
	0.7
	-0.08
	0.7
	-0.92
	0.8
	-0.37
	0.9

	52.38
	OSBPL10_SNP
	-0.37
	0.6
	-0.06
	0.7
	-0.83
	0.8
	-0.28
	0.9

	54.20
	LEX048
	-0.14
	0.6
	-0.01
	0.6
	-0.48
	0.7
	-0.07
	0.7

	68.07
	UCDEQ505
	0.43
	0.3
	0.05
	0.3
	0.26
	0.4
	0.02
	0.4

	70.13
	LEX056
	-0.30
	0.6
	-0.02
	0.6
	-0.47
	0.7
	-0.05
	0.7

	70.27
	COR064
	0.26
	0.4
	0.02
	0.4
	0.23
	0.4
	0.01
	0.4

	70.39
	TKY532
	0.26
	0.4
	0.02
	0.4
	0.22
	0.4
	0.01
	0.4

	73.66
	TKY936
	-0.04
	0.5
	-0.00
	0.5
	-0.06
	0.5
	-0.00
	0.5

	74.99
	I-18
	0.73
	0.2
	0.10
	0.3
	-0.04
	0.5
	-0.00
	0.5

	75.41
	TKY406
	0.74
	0.2
	0.10
	0.2
	-0.05
	0.5
	-0.00
	0.5

	81.44
	AHT060
	0.47
	0.3
	0.05
	0.3
	1.11
	0.13
	0.25
	0.14

	81.72
	TKY341
	0.43
	0.3
	0.04
	0.3
	1.11
	0.13
	0.25
	0.14

	84.05
	AHT091
	0.42
	0.3
	0.05
	0.3
	1.01
	0.2
	0.25
	0.14


Supplemental Table 6 Results of multipoint non-parametric linkage analysis for the traits OC in hock joints (OC-H) and OCD in hock joints (OCD-H) on ECA16
	POS in Mb
	Marker
	OC-H
	OCD-H

	
	
	Zmean
	PZ
	LOD
	PL
	Zmean
	PZ
	LOD
	PL

	0.49
	ABGe092
	0.99
	0.2
	0.46
	0.07
	0.89
	0.2
	0.36
	0.10

	1.10
	ABGe093
	1.02
	0.2
	0.47
	0.07
	0.91
	0.2
	0.36
	0.10

	2.65
	ABGe094
	0.36
	0.4
	0.04
	0.3
	0.95
	0.2
	0.36
	0.10

	3.44
	ABGe095
	0.52
	0.3
	0.10
	0.3
	1.16
	0.12
	0.68
	0.04

	3.92
	AHT037
	0.62
	0.3
	0.14
	0.2
	1.29
	0.10
	0.80
	0.03

	5.02
	ABGe096
	0.54
	0.3
	0.10
	0.2
	1.44
	0.08
	0.82
	0.03

	6.55
	ABGe097
	0.98
	0.2
	0.20
	0.2
	1.94
	0.03
	0.74
	0.03

	6.63
	TKY279
	1.01
	0.2
	0.21
	0.2
	1.96
	0.03
	0.75
	0.03

	7.95
	ABGe098
	1.29
	0.10
	0.30
	0.12
	1.33
	0.09
	0.25
	0.14

	8.15
	HTG003
	1.31
	0.10
	0.31
	0.12
	1.33
	0.09
	0.25
	0.14

	12.10
	AHT081
	1.00
	0.2
	0.30
	0.12
	1.56
	0.06
	0.40
	0.09

	14.38
	ABGe032
	1.13
	0.13
	0.40
	0.09
	1.69
	0.05
	0.48
	0.07

	17.60
	ABGe033
	1.68
	0.05
	0.64
	0.04
	2.57
	0.005
	0.69
	0.04

	20.68
	ABGe034
	1.10
	0.14
	0.25
	0.14
	3.05
	0.0011
	1.70
	0.003

	23.12
	COR011
	0.90
	0.2
	0.18
	0.2
	2.73
	0.003
	1.60
	0.003

	24.26
	ABGe035
	0.80
	0.2
	0.15
	0.2
	2.59
	0.005
	1.54
	0.004

	24.88
	ABGe036
	0.79
	0.2
	0.15
	0.2
	2.59
	0.005
	1.54
	0.004

	25.31
	ABGe037
	0.78
	0.2
	0.14
	0.2
	2.59
	0.005
	1.54
	0.004

	25.59
	ABGe038
	0.89
	0.2
	0.20
	0.2
	2.45
	0.007
	1.48
	0.005

	25.93
	ABGe039
	1.23
	0.11
	0.50
	0.06
	2.29
	0.011
	1.39
	0.006

	26.53
	ABGe040
	1.46
	0.07
	0.50
	0.06
	1.70
	0.04
	0.70
	0.04

	26.67
	CADPS_SNP
	1.36
	0.09
	0.49
	0.07
	1.77
	0.04
	0.86
	0.02

	27.33
	ABGe041
	0.93
	0.2
	0.27
	0.13
	2.20
	0.014
	1.33
	0.007

	27.79
	ABGe042
	1.15
	0.13
	0.39
	0.09
	2.59
	0.005
	1.54
	0.004

	27.90
	ABGe043
	1.14
	0.13
	0.38
	0.09
	2.59
	0.005
	1.54
	0.004

	27.97
	HMS020
	1.12
	0.13
	0.36
	0.10
	2.59
	0.005
	1.54
	0.004

	28.44
	ABGe044
	0.88
	0.2
	0.17
	0.2
	2.59
	0.005
	1.54
	0.004

	29.46
	ABGe045
	0.89
	0.2
	0.17
	0.2
	2.59
	0.005
	1.54
	0.004

	30.27
	AHT038
	1.60
	0.06
	0.68
	0.04
	2.59
	0.005
	1.54
	0.004

	30.49
	ABGe046
	0.89
	0.2
	0.17
	0.2
	2.59
	0.005
	1.54
	0.004

	31.48
	ARHGEF3_SNP
	0.89
	0.2
	0.17
	0.2
	2.59
	0.005
	1.54
	0.004

	31.82
	ABGe047
	1.02
	0.2
	0.22
	0.2
	2.81
	0.003
	1.62
	0.003

	32.65
	WNT5A_SNP
	1.32
	0.09
	0.32
	0.11
	3.33
	0.0004
	1.77
	0.002

	32.90
	ABGe048
	1.42
	0.08
	0.35
	0.10
	3.49
	0.0002
	1.81
	0.002

	33.36
	BIEC2-355700
	1.89
	0.03
	0.79
	0.03
	3.49
	0.0002
	1.81
	0.002

	33.48
	TKY350
	2.01
	0.02
	0.88
	0.02
	3.49
	0.0002
	1.81
	0.002

	33.65
	TKY871
	2.12
	0.02
	0.94
	0.02
	3.49
	0.0002
	1.81
	0.002

	33.75
	LEX059
	2.12
	0.02
	0.94
	0.02
	3.49
	0.0002
	1.81
	0.002

	34.06
	CHDH_SNP
	2.12
	0.02
	0.94
	0.02
	3.49
	0.0002
	1.81
	0.002

	34.61
	ABGe049
	2.12
	0.02
	0.94
	0.02
	3.49
	0.0002
	1.81
	0.002

	34.93
	ABGe050
	1.60
	0.06
	0.68
	0.04
	2.59
	0.005
	1.54
	0.004

	35.29
	TKY1069
	1.80
	0.04
	0.80
	0.03
	2.94
	0.002
	1.67
	0.003

	35.86
	ABGe051
	2.12
	0.02
	0.94
	0.02
	3.49
	0.0002
	1.81
	0.002

	36.19
	DOCK3_SNP
	2.12
	0.02
	0.94
	0.02
	3.49
	0.0002
	1.81
	0.002

	36.67
	ABGe052
	1.69
	0.05
	0.72
	0.03
	2.94
	0.002
	1.55
	0.004

	37.10
	ABGe053
	1.31
	0.10
	0.40
	0.09
	2.45
	0.007
	1.00
	0.02

	38.43
	ABGe054
	2.43
	0.008
	1.33
	0.007
	3.49
	0.0002
	1.81
	0.002

	39.46
	SCAP_SNP
	2.66
	0.004
	1.51
	0.004
	3.49
	0.0002
	1.81
	0.002

	39.93
	PTHR1_SNP
	2.77
	0.003
	1.57
	0.004
	3.49
	0.0002
	1.81
	0.002

	39.97
	MYL3_SNP
	2.78
	0.003
	1.57
	0.004
	3.49
	0.0002
	1.81
	0.002

	40.69
	ABGe055
	2.94
	0.002
	1.65
	0.003
	3.49
	0.0002
	1.81
	0.002

	41.30
	ABGe056
	2.94
	0.002
	1.65
	0.003
	3.49
	0.0002
	1.81
	0.002

	42.41
	ABGe057
	2.94
	0.002
	1.65
	0.003
	3.49
	0.0002
	1.81
	0.002

	43.40
	ABGe058
	1.83
	0.03
	0.80
	0.03
	3.12
	0.0009
	1.65
	0.003

	45.18
	ENTPD3_SNP
	1.19
	0.12
	0.45
	0.07
	1.94
	0.03
	0.74
	0.03

	47.46
	ITGA9_SNP
	1.19
	0.12
	0.38
	0.09
	1.46
	0.07
	0.36
	0.10

	48.33
	DCAMKL3_SNP
	1.21
	0.11
	0.34
	0.11
	1.31
	0.09
	0.25
	0.14

	49.04
	ARPP-21_SNP
	-0.46
	0.7
	-0.06
	0.7
	-0.19
	0.6
	-0.02
	0.6

	51.13
	CRTAP_SNP
	0.35
	0.4
	0.05
	0.3
	0.38
	0.4
	0.05
	0.3

	52.38
	OSBPL10_SNP
	0.60
	0.3
	0.11
	0.2
	0.29
	0.4
	0.03
	0.3

	54.20
	LEX048
	0.59
	0.3
	0.11
	0.2
	0.24
	0.4
	0.03
	0.4

	68.07
	UCDEQ505
	1.01
	0.2
	0.26
	0.14
	0.47
	0.3
	0.08
	0.3

	70.13
	LEX056
	1.19
	0.12
	0.39
	0.09
	0.23
	0.4
	0.02
	0.4

	70.27
	COR064
	1.21
	0.11
	0.40
	0.09
	0.21
	0.4
	0.02
	0.4

	70.39
	TKY532
	1.21
	0.11
	0.41
	0.09
	0.19
	0.4
	0.01
	0.4

	73.66
	TKY936
	1.57
	0.06
	0.84
	0.02
	-0.23
	0.6
	-0.01
	0.6

	74.99
	I-18
	1.57
	0.06
	0.84
	0.02
	-0.23
	0.6
	-0.01
	0.6

	75.41
	TKY406
	1.59
	0.06
	0.90
	0.02
	-0.20
	0.6
	-0.01
	0.6

	81.44
	AHT060
	0.39
	0.4
	0.05
	0.3
	0.07
	0.5
	0.00
	0.5

	81.72
	TKY341
	1.19
	0.12
	0.38
	0.09
	0.06
	0.5
	0.00
	0.5

	84.05
	AHT091
	0.41
	0.3
	0.04
	0.3
	0.06
	0.5
	0.00
	0.5
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