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Correlation between SNP genotypes and DHFFC 3 

We checked for possible problems with the genotyping by correlating the 0/1/2 coded SNP genotypes 4 

with a coverage-dependent measure of copy number for DELs and DUPs, the Duphold Flanking Fold 5 

Change (DHFFC) [1]. The DHFFC expresses the coverage of a variant in relation to the coverage of the 6 

close surrounding genomic region (e.g. 0 = homozygous DEL, 1 = homozygous reference, 2 = homozy-7 

gous DUP) and therefore allows for a genotyping-tool independent expression of the copy count of 8 

CNVs. However, as the DHFFC was already used for filtering, this analysis may be confounded. The SNP 9 

– SNP LD slightly increased for this measure (Figure S 2). While the DUP – SNP LD relative to the SNP- 10 

SNP LD (Table S 1) stayed approximately constant for BR in comparison to the haplotype-based 𝑟2 11 

(Table 1), it increased for BL (+7 %) and WL (+15 %). In contrast, the DEL – SNP LD in relation to SNP – 12 

SNP LD strongly decreased (-19 % – -24 %). However, the DUP – SNP LD curve did not show the ex-13 

pected LD decay by distance anymore but stayed constant (Figure S 2).  14 

 15 

Supplementary tables 16 

Table S 1: Mean squared correlation between SNP genotypes and DHFFC of DEL and DUP relative to the 17 
squared SNP – SNP correlation as the average of the first 10 500 bp distance bins 18 

Type 
All BR BL WL 

value* Δ** value* Δ** value* Δ** value* Δ** 

DEL – SNP 78.9 ± 6.9 -21.2 71.1 ± 3.0 -24.3 86.8 ± 2.1 -20.2 78.9 ± 1.6 -19.2 

DUP – SNP 47.2 ± 8.6 7.3 39.2 ± 5.7 -0.3 48.1 ± 4.8 7.0 54.4 ± 7.1 15.3 

*Means of first 10 500 bp bins relative to SNP – SNP 𝑟2 [%] ± standard deviations [%] 19 
**Difference to relative 𝑟2 (Table 1) 20 
 21 



Supplementary figures 22 

 23 

Figure S 1: Allele frequency corrected LD decay in the broiler (BR), brown layer (BL) and white layer (WL) 24 

chickens. The LD is presented as mean rS
2 in 500 bp distance bins and the shaded areas represent Bon-25 

ferroni-corrected 95 % bootstrap confidence intervals. For SNP – SNP distance bins with > 1M rS
2 values, 26 

no confidence intervals were estimated. 27 
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 29 

Figure S 2: LD decay for broiler (BR), brown layer (BL) and white layer (WL) chickens. LD (r2) was calcu-30 
lated as the correlation between SNP genotypes and Duphold Flanking Fold Change (DHFFC) of DEL and 31 
DUP. 32 
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 36 

Figure S 3: Relative number of called variants by chromosome length. The dashed black line represents 37 
the line of identity, while the solid lines represent the regression of relative variant number on relative 38 
chromosome length. 39 
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 41 

Figure S 4: Functional consequences of the called variants. Consequences were predicted by Ensebl VEP. 42 
Note that one variant can impact multiple genes and a gene can be impacted by multiple variants. 43 
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 45 

Figure S 5: Relative r2 values by distance, variant type and population. Values represent means of 46 
500 bp bins. The trend is marked by smoothing lines. 47 

 48 
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 50 

Figure S 6: Distribution of local differences in minor allele frequencies (ΔMAF) for variant pairs in broil-51 
ers (BR). Pairs up to 5 kb distance were considered and SNP – SNP pairs were randomly sampled down 52 
to 1/100. 53 
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 55 

Figure S 7: Distribution of local differences in minor allele frequencies (ΔMAF) for variant pairs in brown 56 
layers (BL). Pairs up to 5 kb distance were considered and SNP – SNP pairs were randomly sampled 57 
down to 1/100. 58 
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 60 

Figure S 8: Distribution of local differences in minor allele frequencies (ΔMAF) for variant pairs in white 61 
layers (WL). Pairs up to 5 kb distance were considered and SNP – SNP pairs were randomly sampled 62 
down to 1/100. 63 
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 67 

Figure S 9: Relative rS
2  values by distance, variant type and population. Values represent means of 68 

500 bp bins. The trend is marked by smoothing lines. 69 

 70 
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 72 

Figure S 10: Results of prime component analysis. First vs. second prime component (A), third vs. fourth 73 
prime component (B) and variance explained (C). The percentage of explained variance is denoted 74 
within brackets in the axis labels. BL – brown layer, BR1/2 – broiler, WL – white layer. 75 
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 77 

Figure S 11: Percentage of individuals carrying SV genotype (A) and deviations of homozygous variant 78 
genotypes from the Hardy-Weinberg-Expectation (B) in the brown layer population for each called SV. 79 
Deviations from HWE were tested by a Haldane Exact test under usage of the R package HardyWein-80 
berg 1.7.2 [2]. Bonferroni correction of the p values was applied within SV class. Homref – homozygous 81 
for the reference allele; het – heterozygous; homvar – homozygous for the variant allele; n.s. – not 82 
significant. 83 

 84 



 85 

Figure S 12: Percentage of individuals carrying SV genotype (A) and deviations of homozygous variant 86 
genotypes from the Hardy-Weinberg-Expectation (B) in the white layer population for each called SV. 87 
Deviations from HWE were tested by a Haldane Exact test under usage of the R package HardyWein-88 
berg 1.7.2 [2]. Bonferroni correction of the p values was applied within SV class. Homref – homozygous 89 
for the reference allele; het – heterozygous; homvar – homozygous for the variant allele; n.s. – not 90 
significant. 91 

 92 
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 94 

Figure S 13: Relative r2 values by distance, variant type and population. LD (r2) is calculated as corre-95 
lation between SNP genotypes and DUPHOLD FLANKING FOLD CHANGE (DHFFC) of DEL and DUP. Val-96 
ues represent means of 500 bp bins. The trend is marked by smoothing lines. 97 
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 100 

Figure S 14: Percentage of variants with variable SNP or tag SNP (𝑟𝑡𝑎𝑔
2 > 0.75) for broiler (BR), brown 101 

layer (BL) and white layer (WL) chickens. Taggability was calculated as the maximum r2 value up to a 102 
certain distance from the variant of interest. 103 
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 108 

Figure S 15: Mean taggability (𝑟𝑡𝑎𝑔
2 ) between WGS variants and array SNPs by distance and variant 109 

type for broiler (BR), brown layer (BL) and white layer (WL) chickens and four different genotyping ar-110 
rays. Taggability was calculated as the maximum r2 value up to a certain distance from the variant of 111 
interest. KRANIS_600 = 600k Affymetrix array [3]; GROENEN_60 = 60k Illumina Bead Chip [4]; LIU_55 = 112 
55k Affymetrix genotyping array [5]; IMAGE_10 = 10k Affymetrix genotyping array (IMAGE_001 multi-113 
species array [6]). Note that the y-axis is scaled to the according array. 114 

 115 

 116 



 117 

Figure S 16: Percentage of variants with at least one variable array SNP within a certain distance by 118 
distance and variant type for broiler (BR), brown layer (BL) and white layer (WL) chickens and four 119 
different genotyping arrays. KRANIS_600 = 600k Affymetrix array [3]; GROENEN_60 = 60k Illumina 120 
Bead Chip [4]; LIU_55 = 55k Affymetrix genotyping array [5]; IMAGE_10 = 10k Affymetrx genotyping 121 
array (IMAGE_001 multispecies array [6]) 122 

 123 



 124 

Figure S 17: Percentage of variants which are tagged by an array SNP within a certain distance (𝑟𝑡𝑎𝑔
2 >125 

0.75) by variant type for broiler (BR), brown layer (BL) and white layer (WL) chickens and four different 126 
genotyping arrays. KRANIS_600 = 600k Affymetrix array [3]; GROENEN_60 = 60k Illumina Bead Chip 127 
[4]; LIU_55 = 55k Affymetrix genotyping array [5]; IMAGE_10 = 10k Affymetrix genotyping array (IM-128 

AGE_001 multispecies array rS
2). Note that the y-axis is scaled to the according array. 129 

 130 



 131 

Figure S 18: Results of prime component analysis. First vs. second prime component (A), third vs. fourth 132 
prime component (B) and variance explained (C). The percentage of explained variance is denoted 133 
within brackets in the axis labels. BL – brown layer, BR1/2 – broiler, WL – white layer. 134 
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