
 

 

Supplementary Figure 1 | Genomic relationship between individual animals using PCA of pairwise 

genetic distance. PCA was performed using PLINK v1.90 on a SNP subset identified by LD pruning 

across genome bins (--indep-pairwise 500 5 0.3). (a) All animals plotted for PC1 (6.2%) and PC2 (3.2% 

of variation). Domestic sheep cluster together and separate from two distinct mouflon populations 

representing distinct locations. (b) All animals plotted for PC1 and PC3 (2.5% variation), capturing 

variation between domestic sheep genomes. (c) Analysis of domestic sheep alone using PC1 (2.5 %) 

and PC2 (1.8% variation) more clearly demonstrates phylogeographic structure. (d) Analysis of 

domestic sheep alone using PC1 (2.5 %) and PC3 (1.6%).  



 

 

 

Supplementary Figure 2 | Genome-wide distribution of two selection sweeps metrics. (a) FST 

comparing domestic and wild sheep genomes averaged in 20 kb genomic bins and plotted in genomic 

order. Bins highlighted in red are identified as outliers likely to be enriched for selection sweeps after 

joint consideration of both metrics (refer to Figure 2 and methods). (b) Log difference in nucleotide 

diversity between species. Positive values represent 20 kb genomic bins with depressed nucleotide 

diversity in 67 domestic sheep genomes compared with 17 wild Mouflon. Genes are identified that 

have been implicated previously in studies of domestication or variation in production traits.  
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Supplementary Figure 3 | Illustration of two sweep regions. (a) The integrative genome viewer (IGV) 

was used to plot a 350 kb region of sheep chromosome 8 containing ESR1. The genotypic status for 

each genome is given as heterozygous (dark blue) or homozygous for the reference (grey) or alternate 

allele (light blue). Annotation tracks highlight the outlier region (red bar) arising from joint 

consideration of the two selection sweep metrics (black and blue bars). The location of ESR1 exons is 

given at the bottom. Note the sweep is characterized by a lack of variability amongst domestic sheep 

genomes. (b) IGV plot spanning 288 kb of chromosome 6 (Mb 37.2 – 37.5) containing NCAPG and 

LCORL. The region exhibits evidence of selection within both domestic sheep (red) and wild mouflon 

(aqua-blue). 

 



 

 

Supplementary Figure 4 | Recovery of experimentally defined sheep promoters and enhancers in 

predicted epigenome features. (a) ChIP-seq analysis of sheep adipose tissue using H3K27ac identified 

35622 peaks enriched for active promotors and enhancers. The percentage peak recovery within each 

of 12 predicted epigenome marks is shown. (b) Given the predicted epigenome marks span a variable 

amount of the sheep genome, fold enrichment analysis was performed following 1000 

randomizations. Increasingly positive values indicate elevated recovery beyond expectation. 

Epigenome features predicted from human Epigenome Roadmap active (blue) and repressive (yellow) 

chromatin states are coloured separately. (c) ChIP-seq analysis of sheep adipose tissue using H3K4me3 

identified 16098 peaks tagging active promotor elements. Recovery of predicted epigenome features 

is shown, along with (d) fold enrichment for promoters estimated 1000 randomizations. 

  



 

Supplementary Figure 5 | Recovery of experimentally defined sheep promoters and enhancers in 

predicted distal and proximal genome features. Predicted proximal genome features from ENCODE 

cell lines assessed against experimentally obtained sheep promoters using H3K4me3 ChiP-seq (16098 

peaks) (a,b) and predicted distal genome features from ENCODE cell lines were assessed against 

experimentally obtained sheep enhancers (H3K27ac peaks – H3K4me3 peaks by ChiP-seq; 26000 

peaks) (c,d). (a) The proportion of H3K4me3 overlapping with each genome feature is given as a 

percentage. (b) Fold enrichment was estimated following 1000 randomizations to establish the 

number of overlaps expected by change. (c) The proportion of H3K27ac with no H3K4me3 signal 

(enhancers) overlapping with each genome feature is given as a percentage. (d) Fold enrichment was 

estimated following 1000 randomizations to establish the number of overlaps expected by chance.  



 

Supplementary Figure 6 | Validation of predicted regulatory features using ChIP-Seq data. The 

availability of experimentally derived H3K4me3 histone modification (marking proximal promoters), 

and H3K27ac (marking both enhancers and promoters), allows us to distinguish between these two 

categories of regulatory elements. We define promotors (blue) as peaks identified using H3K4me3. 

We define enhancers (orange) as H3K27ac peaks not identified by H3K4me3. This approach was also 

applied to the predicted genome features. The ‘Enh only’ predicted feature represents the Roadmap 

Enhancers ‘Enh’, following subtraction of promotor regions identified as ‘TssA’. The recovery of each 

predicted genome features is shown separately within our experimentally derived promotor and 

enhancers.  
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Supplementary Figure 7 | Validation of sheep promoter (blue) and enhancer (orange) recovery from 

(a) chromHMM TssA mark, based on the number of human samples detected (tissue-specificity) (b) 

Predicted enhancers based on RoadMap chromHMM excluding enhancer overlapping chroHMM TssA, 

based on the number of human samples detected (tissue-specificity). 

 

  



 

 

Supplementary Figure 8 | Robustness in the inference of homologous regions between assemblies 

using the liftOver UCSC tool 1. The comparative approach used in this study employs liftOver genome 

coordinates conversion. This is based on chain and net files between genome assemblies. Chains refer 

to ordered sequence of pairwise nucleotide alignments by BLASTZ 2 separated by large gaps. Nets are 

a higher-order alignments, which track which bases are covered by more than one chain as well as 

annotating inversions and or other displacements between genome assemblies. Nets are not 

symmetric, meaning they show the best alignment of one species versus the other with the 

consequence they can differ in the reciprocal net. To optimise for the best alignment from both 

species we prepare a “reciprocal best” alignment. It is noteworthy that this method does not allow us 

to identify lineage-specific duplications. It is important to evaluate if this approach is overly sensitive 

to the particular combination of species in which it is applied. We therefore tested our liftOver pipeline 

to convert human Roadmap Epigenomics chromHMM TssA and Enh data into (a) mouse (mm10), (b) 

pig (susScr3) and (c) cow (bosTau6). The predicted functional elements in each genome were then 



assessed for enrichment within species specific experimentally derived H3K4me3 regions (promoters) 

and enhancers (regions with H3K27ac signal not overlapping H3K4me3 regions)17.  This revealed that, 

as in sheep, liftOver of human promoters and enhancers from 127 epigenomes successfully recovered 

high proportions of mouse, pig and cow functional elements. Next, as a proxy to obtain true positive 

(TPR) and true negative rate (TNR) estimates in our predictions we present the proportion of 

experimentally identified liver promoters and enhancers captured by the predicted promoters 

pipeline across different species (g) mouse (h) pig and (i) cow, and finally, we present as TPR the 

proportion of experimentally identified liver enhancers in the predicted enhancers pipeline and as 

TNR the proportion of  liver promoters in (j) mouse (k) pig in (l) cow. 

 

  



 

 

 

Supplementary Figure 9 | Physical proximity of predicted genome features to transcription start 

sites in the human and sheep genomes. (a) The distance to sheep TSS is shown for each of nine 

genome features predicted from ENCODE data. Predicted proximal features are consistently closer 

than distal ones. (b) Distance to human TSS for each predicted ENCODE genome feature. (c) The 

distance to sheep TSS is shown for each of 12 chromatin states predicted from Roadmap Epigenome 

data. (d) Distance to human TSS for each predicted Roadmap genome feature. Boxplots represent the 

distance of predicted genome features to TSSs through their quartiles. The bottom and top of the box 

represents the first and third quartiles. The band in the middle the median or second quartile. The 

ends of the whiskers represent the lowest datum within 1.5 of the interquartile range of the lower 

quartile and the highest datum within the 1.5 inter quartile of the upper quartile.   



 

 



Supplementary Figure 10 | Nucleotide diversity compared between predicted genome 

features. (a) Higher nucleotide diversity was observed within distal predicted elements expected to 

be less evolutionarily constrained than proximal regulatory features. (b) Nucleotide diversity is plotted 

separately for each proximal and distal epigenome mark predicted from the ENCODE dataset. (c) 

Nucleotide diversity is compared across predicted chromatin states from the Roadmap dataset. (d) 

Nucleotide diversity compared across both experimentally derived genome features and from the 

reference assembly OARv3.1. Boxplots represent the distribution of nucleotide diversity per genome 

feature through their quartiles. The bottom and top of the box represents the first and third quartiles. 

The band in the middle the median or second quartile. The ends of the whiskers represent the lowest 

datum within 1.5 of the interquartile range of the lower quartile and the highest datum within the 1.5 

inter quartile of the upper quartile.   

 

  



 

 

 

Supplementary Figure 11 | Decreasing nucleotide diversity in elements ubiquitously active (>100 

tissues). Nucleotide diversity in domestic sheep population for (a) TSSAs and (b) enhancers detected 

in different number of tissues. Boxplots represent the distribution of nucleotide diversity per feature 

through their quartiles. The bottom and top of the box represents the first and third quartiles. The 

band in the middle the median or second quartile. Finally the ends of the whiskers represent the 

lowest datum within 1.5 of the interquartile range of the lower quartile and the highest datum within 

the 1.5 inter quartile of the upper quartile.   

 

  



 

 

Supplementary Figure 12 | Strength of genome feature enrichment within 635 sweep regions. 

Overlap between sweep regions and annotated genomic features was performed using LOLA 1. 

Genome features originate from four sources (numbered) and can be classified as broadly proximal, 

distal, describing protein coding genes or other (colour coded). The 12 genome features significantly 

enriched mainly represent proximal components of the gene regulatory machinery, along with coding 

exons and sites actively transcribed.  

  



 

Supplementary Figure 13 | Delta allele frequency (dAF) for SNPs residing in annotated genome 

features. dAF calculated for two populations domestic vs mouflon. The black line represents the total 

number of SNPs in each dAF bin and coloured lines represent M values of different SNP types. M values 

were calculated by comparing the frequency of SNPs in a given annotation category in a specific bin 

with the corresponding frequency across all bins. (a) Genomic features based on current sheep 

annotation (v.1.81) (b) chromHMM features translated to sheep coordinates (c) ENCODE cell line 

universal set translated to sheep coordinates. 



 

Supplementary Figure 14 | Allele frequency differences (ΔAF) between wild and domestic 

sheep following artificial manipulation of exons. To evaluate correlated effects between 

annotation features, exonic SNP were artificially altered to take extreme values (ΔAF = 0.95, 

which is in the highest bin) in a random set of 1420 20 Kb bins. The M-value reflects the 

strength of enrichment beyond expectation (refer to methods) and the black line gives the 

total number of SNPs in each ΔAF bin. Protein coding gene annotations are plotted along with 

12 chromatin state annotations from the Roadmap dataset. 

  



 

 

Supplementary Figure 15 | Allele frequency difference comparison. The sampling of domestic and 

wild genomes is likely to have some influence on estimates of diversity and the detection of selection 

sweeps. We evaluated the impact of reducing the number of Mouflon genomes included in the 

estimation of observed allele frequency differences. Five Mouflon were selected for removal based 

on their membership of a population subgroup (Urmia Lake, Supplementary Figure 1) that are likely 

highly inbred. Allele frequency difference (�AF) was assessed as it is the basis for the site frequency 

testing and relates to selection sweep methodology. The correlation of allele frequencies was high (r2 

= 0.96) when estimated using all available Mouflon (n = 17) or a reduced number (n = 12). (a) Allele 

frequency difference between domestic sheep and mouflon was compared using all Mouflon or the 

smaller subset (r2 = 0.87). This indicates that the shift in �AF between species was not large in 

response to removal of the Mouflon genomes. (b,c) The magnitude in �AF shift is given as histograms, 

and shows that few loci have values exceeding 0.3. This indicates the use of a reduced representation 

of Mouflon has a measurable impact that is unlikely to influence the major findings of the study. 

 

 

  



Supplementary Table 1:  Distribution of Consequences types across domestic and Mouflon. 60.1% 

of the variants are intergenic regions and 30.4% introns. 

Consequence Type Counts 

splice_acceptor_variant 417 

splice_donor_variant 413 

stop_gained 1,211 

stop_lost 61 

initiator_codon_variant 205 

missense_variant 84,871 

splice_region_variant 23,916 

stop_retained_variant 87 

synonymous_variant 133,891 

coding_sequence_variant 83 

mature_miRNA_variant 168 

5_prime_UTR_variant 9,340 

3_prime_UTR_variant 63,868 

non_coding_transcript_exon_variant 7,294 

intron_variant 9,196,042 

non_coding_transcript_variant 7,568 

upstream_gene_variant 1,261,312 

downstream_gene_variant 1,250,954 

intergenic_variant 17,989,136 

 

  



Supplementary Table 2: Distribution of Coding Consequences types across domestic and Mouflon 

sheep 

Consequence Type Counts 

stop_gained 1,211 

stop_lost 61 

missense_variant 84,871 

synonymous_variant 133,891 

coding_sequence_variant 83 

 

 

  



Supplementary Table 3: Variants Summary statistics per phylo-geographic group and individual 

Region Reference   Het Alternative Total 

Africa 21261190 3575177 2335157 27171523 

Americas 20788745 3902309 2058070 26749124 

Asia 21087868 3408676 2368399 26864943 

Europe 21138054 3788680 2020560 26969705 

Middle East 20974220 3788680 2180280 269431 

Mouflon 20461963 4142895 3183907 27788764 

United Kingdom 20419443 3882973 1834499 26136915 

 

  



Supplementary Table 4: Genes associated with selective sweeps in domestic animals reported in other studies. 

ChrChrChrChr    StartStartStartStart    EndEndEndEnd    
Avg rnk Avg rnk Avg rnk Avg rnk 

Fst & PiFst & PiFst & PiFst & Pi    
PiPiPiPi    FstFstFstFst    

Closest Closest Closest Closest 

GenesGenesGenesGenes    

Distance to Distance to Distance to Distance to 

closest closest closest closest 

genegenegenegene    

FunctionFunctionFunctionFunction    RefRefRefRef    

13    50310001    50650000    2    3.56    0.53    PANK2PANK2PANK2PANK2    0    Neurodegeneration 2,3
 

3    124790001    125080000    21.5    2.80    0.35    KITLGKITLGKITLGKITLG    27570    Coat colour 4–6
 

2    184990001    185040000    42.5    1.98    0.33    GLI2GLI2GLI2GLI2    139099    Growth 7
 

1    199640001    199790000    51    1.79    0.35    IGF2BP2IGF2BP2IGF2BP2IGF2BP2    0    Adiposity 8–10
 

4    78890001    79000000    51.5    2.44    0.31    GLI3GLI3GLI3GLI3    29289    Pigmentation 11
 

17    59450001    59520000    62.5    2.32    0.30    TBX3TBX3TBX3TBX3    215541    Pigmentation 12 

9    36140001    36240000    63    1.72    0.34    PLAG1PLAG1PLAG1PLAG1    0    Fertility, stature 13–16
 

15    21900001    22010000    70.5    1.60    0.39    BCO2BCO2BCO2BCO2    0    Yellow-fat 17–19
 

9    13570001    13610000    82.5    1.85    0.30    DGAT1DGAT1DGAT1DGAT1    0    Milk fat 20,21
 

6    37420001    37510000    144    1.56    0.29    LCORLLCORLLCORLLCORL    0    Weight/height  
22–25

 

3    124640001    124680000    184    1.69    0.26    KITLGKITLGKITLGKITLG    0    Coat colour 4–6
 

8    75670001    75700000    228.5    1.97    0.24    ESR1ESR1ESR1ESR1    0    Litter size; prolifacy 26,27
 

6    38500001    38530000    245.5    1.62    0.25    LCORLLCORLLCORLLCORL    1047670    Weight/height  
22–25

 

5    19460001    19480000    312.5    1.23    0.27    IRF1IRF1IRF1IRF1    5040    Immune function 28,29
 

3    129730001    129750000    359    0.94    0.31    SOCS2SOCS2SOCS2SOCS2    7494    Weight and milk production 30 

1    100990001    101010000    383.5    1.26    0.24    TCHHTCHHTCHHTCHH    0    Hair  31,32
 

4    78800001    78820000    386.5    1.15    0.26    GLI3GLI3GLI3GLI3    209289    pigmentation 11
 

5    85880001    85900000    405    1.11    0.26    MEF2CMEF2CMEF2CMEF2C    173852    Skeletal muscle development 28,33,34
 

2    105830001    105850000    417.5    1.27    0.23    HAND2HAND2HAND2HAND2    235173    Limb development 35
 

20    17530001    17550000    434.5    1.207    0.24    VEGFAVEGFAVEGFAVEGFA    147890    Reproduction 36,37 

13    63380001    63400000    469    1.237    0.22    ITCHITCHITCHITCH    0    Coat colour 38 

1    203460001    203480000    481    0.977    0.25    SOX2SOX2SOX2SOX2    52282    Stem cell maintenance 39
 

6    35290001    35310000    486.5    1.05    0.24    GPRIN3GPRIN3GPRIN3GPRIN3    201294    Brain development 40
 

6    70290001    70310000    492.5    1.24    0.21    KITKITKITKIT    55390    Coat colour 41,42
 

 



Supplementary Table 5: Summary statistics on regulatory regions from the ROADMAP dataset, universal set (cell lines) and chromHMM features (human 

127 tissues epigenomes) reciprocal liftOver to sheep genome (minMatch=0.1) oarv3.1.  

 

        HumanHumanHumanHuman    SheepSheepSheepSheep    

chromHMMchromHMMchromHMMchromHMM        # Features# Features# Features# Features    
# Merged # Merged # Merged # Merged 

FeaturesFeaturesFeaturesFeatures    

AverageAverageAverageAverage    

bpbpbpbp    
Total bpTotal bpTotal bpTotal bp    

% human % human % human % human 

genomegenomegenomegenome    

# # # # 

Features Features Features Features 

sheepsheepsheepsheep    

% Recovery% Recovery% Recovery% Recovery    # Merged# Merged# Merged# Merged    
AveragAveragAveragAverageeee    

bpbpbpbp    
Total bpTotal bpTotal bpTotal bp    

% % % % 

Sheep Sheep Sheep Sheep 

genomgenomgenomgenom

eeee    

                                                    

Active TSSActive TSSActive TSSActive TSS    
TSSATSSATSSATSSA    

2525249 146860 1053 154645000 4.93 1036207 41.03 82792 995 82359149 3.18 

Flanking active TSSFlanking active TSSFlanking active TSSFlanking active TSS    
TSSAFlnkTSSAFlnkTSSAFlnkTSSAFlnk    

3652921 294595 935 275342400 8.78 1773713 48.56 183766 816 149940350 5.79 

Transcribed at 5’ and 3’ UTRTranscribed at 5’ and 3’ UTRTranscribed at 5’ and 3’ UTRTranscribed at 5’ and 3’ UTR    
TxFlnkTxFlnkTxFlnkTxFlnk    

277589 61004 1183 72138400 2.30 111873 40.30 34251 936 32067982 1.24 

Strong TranscriptionStrong TranscriptionStrong TranscriptionStrong Transcription    
TxTxTxTx    

3883996 94165 6101 574463800 18.31 721092 18.57 89599 2526 226333266 8.75 

Weak TranscriptionWeak TranscriptionWeak TranscriptionWeak Transcription    
TxWkTxWkTxWkTxWk    

10396279 127882 15776 2017410200 64.31 1914957 18.42 201299 3580 720684948 27.85 

Genic EnhancersGenic EnhancersGenic EnhancersGenic Enhancers    
EnhGEnhGEnhGEnhG    

1302269 157928 1829 288851800 9.21 464496 35.67 100036 1211 121183647 4.68 

EnhancersEnhancersEnhancersEnhancers    
EnhEnhEnhEnh    

11214553 553599 2234 1236774800 39.42 4384817 39.10 415857 1413 587677260 22.71 

HeterochromatinHeterochromatinHeterochromatinHeterochromatin    
HetHetHetHet    

4071861 232924 5257 1224371800 39.03 289704 7.11 119185 1449 172657767 6.67 

Bivalent /Poised EnhancersBivalent /Poised EnhancersBivalent /Poised EnhancersBivalent /Poised Enhancers    
TssBivTssBivTssBivTssBiv    

496055 45889 1071 49154400 1.57 223409 45.04 27773 1022 28391816 1.10 

Flanking Bivalent TSS /EnhFlanking Bivalent TSS /EnhFlanking Bivalent TSS /EnhFlanking Bivalent TSS /Enh    
BivFlnkBivFlnkBivFlnkBivFlnk    

649112 59187 704 41680400 1.33 327143 50.40 37351 670 25012932 0.97 

Bivalent EnhanBivalent EnhanBivalent EnhanBivalent Enhancercercercer    
EnhBivEnhBivEnhBivEnhBiv    

1101156 165361 896 148152400 4.72 548188 49.78 98442 786 77370235 2.99 



Repressed PolycombRepressed PolycombRepressed PolycombRepressed Polycomb    
ReprPCReprPCReprPCReprPC    

2434414 199871 3339 667283800 21.27 753572 30.95 119952 1881 225672647 8.72 

UniverUniverUniverUniverssssal setal setal setal set    
               

Proximal_DNaseProximal_DNaseProximal_DNaseProximal_DNase        607894 607894 150 91358400 2.91 347343 57.14 341731 156 53394400 2.06 

Proximal_H3K4me3Proximal_H3K4me3Proximal_H3K4me3Proximal_H3K4me3        4256692 420127 150 63159010 2.01 1810021 42.52 166587 156 25926035 1.00 

Proximal_H3K9acProximal_H3K9acProximal_H3K9acProximal_H3K9ac        1413622 326690 150 49118460 1.57 863085 61.05 193180 156 30047479 1.16 

Proximal_TFProximal_TFProximal_TFProximal_TF        384343 384343 150 57786950 1.84 147963 38.50 145993 156 22717165 0.88 

Distal_DNaseDistal_DNaseDistal_DNaseDistal_DNase    
    

2558595 2558595 150 384123670 12.24 1397839 54.63 1373967 159 217776308 8.42 

Distal_H3K27acDistal_H3K27acDistal_H3K27acDistal_H3K27ac    
    

3557364 1126338 150 169123020 5.39 2156448 60.62 632067 158 99748144 3.85 

Distal_H3K4me1Distal_H3K4me1Distal_H3K4me1Distal_H3K4me1    
    

5675289 1516873 150 227752370 7.26 1634217 28.80 374953 158 59207183 2.29 

Distal_H3K9Distal_H3K9Distal_H3K9Distal_H3K9acacacac    
    

2083470 944139 150 141772490 4.52 1283569 61.61 550604 158 86765982 3.35 

Distal_TFDistal_TFDistal_TFDistal_TF    
    

1122364 1122364 150 168531380 5.37 367515 32.74 361496 158 57180633 2.21 

             



Supplementary Table 6: Results on testing the significant overlap between annotated genomic 

features and ovine adipose tissue histone modification marks compared to 1000 genome-wide 

randomizations per feature. 

 

 

Genomic Features 
# Original 

features 

Original 

overlap sheep 

H3K27ac 

Average overlap 

sheep H3K27ac 

in permutations 

#times bigger 

than original 

in 

H3K27ac 

TssA 82792 15760 6376 0 

TssAFlnk 183766 22579 12267 0 

TxFlnk 34251 7805 2765 0 

Tx 89599 11987 8688 0 

TxWk 201299 76039 46461 0 

EnhG 100036 12618 7853 0 

Enh 415857 70793 43829 0 

Enh only 346131 21891 20808 0 

Het 119185 6440 9538 1000 

TssBiv 27773 6672 2291 0 

BivFlnk 37351 6089 2870 0 

EnhBiv 98442 8582 7179 0 

ReprPC 119952 10373 10280 128 

H3K4me3 

Proximal_DNase 341731 12803 5640 0 

Proximal_H3K4me3 166587 8726 3131.35 0 

Proximal_H3K9ac 193180 12326 3558.45 0 

Proximal_TF 145993 12164 2790.99 0 

H3K27ac only 

Distal_DNase 1373967 22871 23939.1 0 

Distal_H3K27ac 632067 19321 18123 0 

Distal_H3K4me1 374953 8972 13468.9 0 

Distal_H3K9 550604 18453 16892.9 0 

Distal_TF 361496 15427 13159.7 0 

H3K27me3 

TssA_no_TssBiv 82792 2628 3412 1000 

TssAFlnk_no_TssBiv 183766 5031 7728 1000 

TxFlnk 34251 1939 2012 951 

Tx 89599 2615 6677 1000 

TxWk 201299 12651 16657 1000 

EnhG 100036 2469 5788 1000 

Enh 415857 16557 21304 1000 

Enh only 346131 11187 15720 1000 

Het 119185 7236 7104 38 

TssBiv 27773 6820 1675 0 

BivFlnk 37351 6916 2061.52 0 

EnhBiv 98442 10739 5194 0 

ReprPC 119952 14388 7777 0 



Supplementary Table 7: Results on testing the significant overlap between annotated genomic 

features from human Epigenomics Roadmap ,TssA and Enh into mouse (mm10), pig (susScr3) and 

cow (bosTau6) genome annotations and each species specific H3K27ac regions from public dataset 
43 E-MTAB-2633. 

Genomic Features 
# Original 

features 

Original 

overlap 

species 

H3K27ac 

Average 

overlap sheep 

H3K27ac in 

permutations 

#times 

bigger than 

original in 

H3K27ac mm10 

TssA 69638 14338 3128 0 

Enh 328973 18428 14323 0 

H3K27ac susScr3 

TssA 82027 16212 4431 0 

Enh 394842 24539 19372 0 

H3K27ac bosTau6 

TssA 87039 20378 4902 0 

Enh 407658 29165 23940 0 

 

 

 

 

 

  



 

Supplementary Table 8: Overlap of domestic selective sweeps (1420 regions of 20 kb) regions and 

list of annotated genomic features based on LOLA 1.  

Genomic 

Feature 

Log p-

val 

Log Odd 

ratio support 

RnK 

V 

Rnk 

LO 

Rnk 

Sup 

Max 

Rnk 

Mean 

Rnk b c d Size 

EnhG   12.83 1.50 552 2 3 21 21 8.67 72240 868 170678 100036 

Tx 10.68 1.44 573 4 6 19 19 9.67 77654 847 165264 89599 

TxFlnk 8.03 1.48 280 5 4 46 46 18.3 34521 1140 208397 34251 

10KB 

Upstream 6.28 1.37 340 6 10 39 39 18.3 45387 1080 197531 20921 

10KB 

Downstream 4.92 1.33 310 7 12 44 44 21 42285 1110 200633 20921 

1KB 

Upstream 4.89 1.35 258 8 11 47 47 22 34254 1162 208664 20921 

Sheep ChiP 

H3K27ac  4.60 1.27 429 11 15 33 33 19.7 61683 991 181235 35266 

CDS 4.40 1.25 533 12 16 27 27 18.3 79000 887 163918 226211 

1KB 

Dowsntream 3.83 1.31 237 15 13 50 50 26 32272 1183 210646 20921 

Proximal 

DNase 3.49 1.21 549 16 20 23 23 19.7 83275 871 159643 341731 

Proximal All 3.41 1.20 550 17 21 22 22 20 83589 870 159329 346880 

Sheep ChIP 

H3K4me3 3.35 1.30 204 18 14 55 55 29 27758 1216 215160 16098 

Proximal TF 3.07 1.21 395 19 19 37 37 25 58686 1025 184232 145993 

Proximal 

H3K9ac 2.66 1.18 438 20 24 32 32 25.3 66546 982 176372 193180 

Sheep 

H3K27ac 

enhancers 2.42 1.19 326 21 23 42 42 28.7 48669 1094 194249 26492 

TssBiv 2.22 1.20 242 23 22 49 49 31.3 35473 1178 207445 27773 

Introns 1.76 1.12 612 25 31 17 31 24.3 97893 808 145025 187359 

BivFlnk 1.65 1.15 253 26 27 48 48 33.7 38398 1167 204520 37351 

TssAFlnk 1.09 1.08 830 32 33 11 33 25.3 137440 590 105478 183766 

Intergentic 0.88 1.08 1101 34 34 6 34 24.7 185187 319 57731 22091 

UTR 0.78 1.10 121 35 32 59 59 42 18938 1299 223980 14174 

Proximal 

H3K4me3 0.76 1.06 304 36 36 45 45 39 49492 1116 193426 166587 

TssA 0.33 1.01 571 40 40 20 40 33.3 97377 849 145541 82792 

Distal TF 0.28 1.00 992 42 42 10 42 31.3 169824 428 73094 361496 

EnhBiv 0.05 0.93 412 46 46 35 46 42.3 73993 1008 168925 98442 

TxWk 0.05 0.93 1025 47 47 9 47 34.3 178784 395 64134 201299 

Distal 

H3K27ac 

0.00205

58 0.85 1091 52 52 7 52 37 193405 329 49513 632067 

Enh no TSSA 

0.00037

80 0.80 1172 53 54 4 54 37 207708 248 35210 346131 

Enh 

0.00029

24 0.78 1213 55 58 3 58 38.7 214300 207 28618 415857 

ReprPC 

0.00009

54 0.83 533 56 53 27 56 45.3 102255 887 140663 119952 

Distal H3K9 

0.00001

66 0.79 1235 29 30 4 30 21 216964 185 25954 361914 

Distal 

H3K4me1 

0.00000

05 0.77 572 30 29 17 30 25.3 110238 848 132680 110609 

Distal DNase 0.00 0.59 1043 31 31 8 31 23.3 189175 377 53743 550604 

Distal_All 0.00 0.58 444 32 32 24 32 29.3 90465 976 152453 374953 

Het 0.00 0.62 1311 33 37 1 37 23.7 232361 109 10557 18348 

 

 



Supplementary Table 9: Overlap of (1420 random regions of 20 kb) regions and list of annotated 

genomic features based on LOLA 1.  

Genomic 

Feature 

Log p-

val 

Log Odd 

ratio support 

RnK 

V 

Rnk 

LO 

Rnk 

Sup 

Max 

Rnk 

Mean 

Rnk b c d Size 

UTR 1.06 1.14 125 1 2 59 59 20.7 18934 1294 223985 14174 

Distal 

H3K9ac 0.99 1.09 1125 2 4 7 7 4.33 189093 294 53826 550604 

Distal 

H3K27ac 0.98 1.09 1149 3 3 6 6 4 193347 270 49572 632067 

Distal 

H3K4me1 0.78 1.06 546 4 7 22 22 11 90363 873 152556 374953 

BivFlnk 0.68 1.06 236 5 6 46 46 19 38415 1183 204504 37351 

1KB_upstrea

m 0.66 1.06 211 6 5 48 48 19.7 34301 1208 208618 20921 

CDS 0.54 1.03 472 8 10 25 25 14.3 79061 947 163858 226211 

TssBiv 0.49 1.04 214 10 9 47 47 22 35501 1205 207418 27773 

Sheep ChIP 

H3K4me3 0.44 1.03 167 11 11 55 55 25.7 27795 1252 215124 16098 

10KB_upstre

am 0.44 1.03 271 13 13 43 43 23 45456 1148 197463 20921 

TxFlnk 0.44 1.03 207 14 12 49 49 25 34594 1212 208325 34251 

TssAFlnk 0.37 1.01 807 16 19 13 19 16 137463 612 105456 183766 

Intergenic 0.36 1.01 1085 17 17 8 17 14 185203 334 57716 22091 

Introns 0.35 1.01 575 18 20 19 20 19 97930 844 144989 187359 

10KB_down

stream 0.33 1.01 249 19 22 45 45 28.7 42346 1170 200573 20921 

Distal TF 0.33 1.01 994 20 24 10 24 18 169822 425 73097 361496 

EnhBiv 0.31 1.00 433 25 25 29 29 26.3 73972 986 168947 98442 

Tx 0.19 0.98 448 35 33 28 35 32 77779 971 165140 89599 

ReprPC 0.15 0.97 587 39 36 18 39 31 102201 832 140718 119952 

TxWk 0.14 0.97 1035 40 39 9 40 29.3 178774 384 64145 201299 

1KB_downst

ream 0.13 0.95 181 41 45 54 54 46.7 32328 1238 210591 20921 

Enh only 0.08 0.93 1201 48 50 4 50 34 207679 218 35240 346131 

Proximal 

H3K4me3  0.08 0.94 275 50 49 42 50 47 49521 1144 193398 166587 

TssA 0.08 0.95 551 51 47 21 51 39.7 97397 868 145522 82792 

Het 0.09 0.95 743 47 42 14 47 34.3 130010 676 112909 119185 

Distal DNase 0.08 0.91 1322 52 61 2 61 38.3 227790 97 15129 1373967 

EnhG 0.07 0.94 406 53 48 32 53 44.3 72386 1013 170533 100036 

Distal All 0.07 0.90 1324 54 62 1 62 39 228129 95 14790 1397221 

Sheep ChIP 

H3K27ac 

enhancers 0.06 0.93 268 55 56 44 56 51.7 48727 1151 194192 26492 

Enh 0.06 0.91 1238 56 58 3 58 39 214275 181 28644 415857 

Proximal All 0.05 0.93 467 57 52 26 57 45 83672 952 159247 346880 

Proximal 

Dnase 0.04 0.93 464 58 55 27 58 46.7 83360 955 159559 341731 

Sheep ChIP 

H3K27ac 0.03 0.91 336 62 60 38 62 53.3 61776 1083 181143 35266 

Proximal 

H3K9ac 0.01 0.90 359 64 63 36 64 54.3 66625 1060 176294 193180 

Proximal TF 0.01 0.88 311 65 64 41 65 56.7 58770 1108 184149 145993 

 

 

 

 



Supplementary Table 10: Overlap of domestic selective sweeps (635 merged regions) and list of 

annotated genomic features based on LOLA 1.  

 

Genomic Feature 

Log 

p-val 

Log 

Odd 

ratio support 

RnK 

V 

Rnk 

LO 

Rnk 

Sup 

Max 

Rnk 

Mean 

Rnk b c d Size 

1KB_upstream 13.25 2.07 161 1 4 46 46 17 34351 474 209352 20921 

1KB_dowsntream 12.82 2.07 153 2 3 49 49 18 32356 482 211347 20921 

TxFlnk 12.63 2.03 160 3 5 47 47 18.3 34641 475 209062 34251 

Sheep ChIP H3K27ac 12.16 1.82 243 4 16 32 32 17.3 61869 392 181834 35266 

10KB upstream 11.77 1.89 192 6 11 41 41 19.3 45535 443 198168 20921 

Proximal All 11.21 1.73 302 7 25 21 25 17.7 83837 333 159866 346880 

Proximal DNase 11.17 1.73 301 8 27 22 27 19 83523 334 160180 341731 

EnhG_original 11.17 1.75 270 9 22 28 28 19.7 72522 365 171181 100036 

Proximal H3K9ac 10.83 1.74 252 10 23 30 30 21 66732 383 176971 193180 

Sheep ChIP H3K4me3 10.70 2.02 131 12 6 55 55 24.3 27831 504 215872 16098 

Tx 10.60 1.71 283 13 30 26 30 23 77944 352 165759 89599 

Proximal TF 9.87 1.72 225 15 28 36 36 26.3 58856 410 184847 145993 

10KB downstream 9.80 1.81 175 16 18 45 45 26.3 42420 460 201283 20921 

CDS 9.75 1.67 283 17 32 26 32 25 79250 352 164453 226211 

TssBiv 9.44 1.84 152 18 14 50 50 27.3 35563 483 208140 27773 

Sheep ChIP H3K27ac 

enhancers 8.67 1.71 190 25 31 42 42 32.7 48805 445 194898 26492 

TssA 8.41 1.59 327 26 37 18 37 27 97621 308 146082 82792 

BivFlnk 7.85 1.72 155 28 29 48 48 35 38496 480 205207 37351 

Proximal H3K4me3 7.01 1.61 185 30 36 44 44 36.7 49611 450 194092 166587 

UTR 6.58 1.88 87 31 12 58 58 33.7 18972 548 224731 14174 

TssAFlnk 5.74 1.47 417 36 41 11 41 29.3 137853 218 105850 183766 

Distal TF 4.58 1.46 490 40 42 10 42 30.7 170326 145 73377 361496 

Introns 4.17 1.36 304 43 46 19 46 36 98201 331 145502 187359 

Enh Biv 2.86 1.29 229 48 49 35 49 44 74176 406 169527 98442 

Intergenic 1.98 1.26 509 51 50 7 51 36 185779 126 57924 22091 

ReprPC 1.94 1.20 296 52 54 23 54 43 102492 339 141211 119952 

TxWk 1.87 1.24 492 53 52 9 53 38 179317 143 64386 201299 

Distal H3K27ac. 1.35 1.20 523 54 55 6 55 38.3 193973 112 49730 632067 

Het 1.10 1.12 358 55 60 15 60 43.3 130395 277 113308 119185 

Enh excluding TssA 1.03 1.18 555 56 57 4 57 39 208325 80 35378 346131 

Distal DNase 0.80 1.21 602 61 53 1 61 38.3 228510 33 15193 1373967 

Enh 0.74 1.13 568 62 59 3 62 41.3 214945 67 28758 415857 

Distal All 0.71 1.18 602 63 56 1 63 40 228851 33 14852 1397221 

Distal H3K9ac 0.66 1.08 503 64 64 8 64 45.3 189715 132 53988 550604 

Distal H3K4me1 0.02 0.88 217 65 65 39 65 56.3 90692 418 153011 374953 
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