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Fig. 5 a)  Box-and-whisker plot of natural variation in BMR (mL O2 h-1) for all observations of individuals with 

different genotypes at the top SNP (SNPa91021) from the GWAS on the pooled population data. Median 

values (Q2) are shown as solid horizontal lines in the boxes, the bottom and top of boxes show the 25th (Q1) 

and 75th (Q3) percentile of data, respectively. Whiskers show max/min value or max/min points that are less 

than 1.5 times the interquantile range (Q3-Q1), which is approximately two standard deviations. b) Effect plot 

of the three genotype classes of SNPa91021 on BMR (mL O2 h-1) with 95 % confidence interval (CI). Predicted 

means and CI are computed through Kenward-Roger approximation a mixed model with fixed effect of SNP, 

fixed factors and covariates of age (years), sex, period of measurement (evening and night) and mass (grams) 

with individual identity as random effect.  n is the number of individuals in genotype class. 
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Fig. 6 Relationship between variance in BMR (mL O2 h-1) explained and chromosome size expressed in million 

basepairs (Mb). 697 individuals from three genetically linked island populations of house sparrows typed on 

183 876 SNPs were used to partition additive genetic variance in BMR across chromosomes. Standard error is 

shown as whiskers for each labelled chromosome. 
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Appendix  Tables 

Table A1. Summary of likelihood ratio (LR) tests of factors and covariates explaining BMR (mL O2 h-1)  Factors and covariates include; sex, a factor with two levels (males and 
females), period of measurement is a factor with two levels corresponding to evening and night measurements, age (years), and mass (grams). Mixed models were fitted by 
maximum likelihood with animal identity as a random factor. LRT-p-values are shown for each factor and covariate. DF = degrees of freedom. See main text for details on 
covariates and LRT.    

Predictors Log-likelihood ratio DF LRT-p-value 

Age 14.866 1 p = 0.0001154 

Sex  19.823 1 P < 8.6 x 10-6 
Period 84. 991 1 p <  2.2 x-10-16 

Mass 384.74 1 P <  2.2 x-10-16 
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Table A2. Summary table of k-means clustering analysis (clusters = 3) of the distance transformed genomic relatedness matrix for 697 individuals from three populations 

typed at 183876 SNPs. The Leka and Vega populations include only individuals that were released back on their respective islands during the selection and translocation 

experiment (see main text). The Lauvøya population consists of individuals translocated to the island and their recruits. Numbers in parentheses are the numbers of 

translocated individuals assigned to each cluster, whereas the remaining individuals in the Lauvøya population are recruits from Lauvøya assigned to each cluster.  

 Cluster 1 Cluster 2 Cluster 3 

Leka 0 176 91 

Vega 157 0 15 

Lauvøya 83 (62) 46 (43) 129 (21) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
iii 

  

Table A3. Summary statistics for the top 10 markers associated with BMR(mL O2 h-1) from repeated measurement GWAS analysis using 225 observations from 172 

individuals from Vega.  For each SNP the table shows their chromosome, position within scaffolds, the reference allele A1, the effect allele A2, the minor allele frequency 

(MAF), estimated effect size of allele A2 with standard error, p-values adjusted for genomic inflation. No SNPs pass the genome-wide significance threshold within Vega 

(p=2.76 x 10-7).  

SNP-name chromosome position A1 A2 MAF effect (SE) p-value callrate 

SNPa296177 5 3671235 G T 0.265 3.69 (± 0.818) 9.44 x 10-6 1.000 

SNPa222365 4 7761289 G A 0.491 2.92 (± 0.659) 1.30 x 10-5 0.992 

SNPa221808 4 6915431 C A 0.220 -3.62 (± 0.825) 1.60 x 10-5 1.000 

SNPa400839 9 1805070 A C 0.407 2.99 (± 0.690) 2.09 x 10-5 1.000 

SNPa253598 29 6890225 G T 0.119 -4.56 (± 1.074) 2.94 x 10-5 1.000 

SNPa56615 29 913883 T C 0.083 5.16 (± 1.215) 2.95 x 10-5 0.996 

SNPa520255 4 938848 C T 0.237 3.44 (± 0.817) 3.55 x 10-5 1.000 

SNPa254479 29 8222619 A G 0.095 -5.16 (± 1.241) 4.35 x 10-5 1.000 

SNPa408985 3 1223497 A G 0.271 -3.00 (± 0.721) 4.40 x 10-5 1.000 

SNPa259353 4 7482732 G A 0.197 3.63 (± 0.875) 4.52 x 10-5 1.000 

 

 

 

 

 

 

 

 

 



 
iv 

  

 

Table A4. Summary statistics for the top 10 markers associated with BMR(mL O2 h-1) from repeated measurement GWAS analysis using 333 observations on 258 individuals 

from Lauvøya.  For each SNP the table shows their chromosome, position within scaffolds, the reference allele A1, the effect allele A2, the minor allele frequency (MAF), 

estimated effect size of allele A2 with standard error, p-values adjusted for genomic inflation. SNP names in bold pass the genome-wide significance threshold within 

Lauvøya (p=2.75 x 10-7). 

SNP-name chromsome position A1 A2 MAF effect (SE) p-value callrate 

SNPa373199 7 3705623 C A 0.232 14.66 (± 3.245) 1.07 x 10-5 0.994 

SNPa481642 20 340019 C T 0.268 4.94 (± 1.114) 1.53 x 10-5 0.994 

SNPa95001 11 10039130 G A 0.444 -4.43 (± 1.016) 2.17 x 10-5 0.994 

SNPa147493 6 9294894 A G 0.366 6.15 (± 1.444) 3.35 x 10-5 0.994 

SNPa12575 12 3770892 A G 0.376 4.26 (± 1.006) 3.59 x 10-5 0.994 

SNPa338847 29 538758 G T 0.055 -4.94 (± 1.193) 5.49 x 10-5 1.000 

SNPa449664 2 215512 C A 0.380 -5.04 (± 1.219) 5.55 x 10-5 1.000 

SNPa338852 29 549135 G T 0.312 -5.17 (± 1.266) 7.03 x 10-5 1.000 

SNPa147421 6 9199435 G A 0.201 7.55 (± 1.865) 7.94 x 10-5 1.000 

SNPa132401 10 9611318 G A 0.386 3.56 (± 0.879) 8.09 x 10-5 1.000 
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Appendix Figures 

 

Fig. A1 Histogram over BMR measures across years within Leka, Vega, and Lauvøya. Column width is 1 mL O2 h-1. Dashed lines are means within islands and years.  
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Fig. A2 Shows the custom made climate chamber used for collecting BMR data of eight individual house sparrows, housed within eight smaller respirometer chambers, for 

estimating O2 consumption (mL O2 h-1). See main text for details. Photo: Henrik Jensen.  
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Fig. A3 Multidimensional scaling of the genomic relatedness matrix based on 697 individuals and 183 876 SNPs. Individuals originate from three island populations off the 

coast of mid-Norway. Coloring shows clusters identified by the k-means method with numbers of centers set to three. See Appendix Table A2 for   
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Fig. A4 Manhattan plot of repeated measures GWAS scan for SNPs associated with BMR (mL 02 h-1) in 172 (N=225 observations) House Sparrows from Vega. 181 342 SNPs 

are shown with their chromosome labelled on the x-axis (SNPs positions are within scaffolds, see main text) and negative-log10 p-values on the y-axis. No SNPs were 

included from chromosome 16, and chromosomes; 19, 21, 22, 24, 25, 26, 28, 29, 31, and 32 (Z) are not labelled. The dashed line is the genome-wide significance threshold 

within Vega (p=2.76 x 10-7), and the solid line indicates the suggestive threshold within Vega (p=5.52x 10-6). 
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Fig. A5 Manhattan plot of repeated measures GWAS scan for SNPs associated with BMR (mL O2 h-1) in 258 (N=333 observations) House Sparrows from Lauvøya. 181 844 

SNPs are shown with their chromosome labelled on the x-axis (SNPs positions are within scaffolds, see main text)  and negative-log10 p-values on the y-axis. No SNPs were 

included from chromosome 16, chromosomes; 19, 21, 22, 24, 25, 26, 28, 29, 31, and 32 (Z) are not labelled. The dashed line is the genome-wide significance threshold 

within Lauvøya (p=2.75 x 10-7), and the solid line indicates the suggestive threshold within Lauvøya (p=5.50 x 10-6). 

 

  

 


