The Results of the Whole Genome Scan (WGS)                                                              
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PGI has a unique murine model of extended RL (reproductive longevity) that consists of lines of mice with widely contrasting RL phenotypes. Two selected lines, after 30 generations of selection for RL, reproduce 61-86% longer than the control line and live through 83-100% more parturitions. This mouse model is an innovative tool to identify genes and pathways that control RL in mammals; an F2 population created from a cross between a selection line and the control line (F1’s) can be used to verify the results from the line comparisons. This information greatly increases our understanding of the genetic control of physiological and biochemical processes that influence RL. 
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A custom SNP panel with ~9,000 SNPs designed for our specific needs was used to compare the lines. The ‘power’ of the line comparisons is based on 30 generations of selection for RL in two separate selected lines. Results from ~7,000 segregating SNPs were available for analyses. The allele frequencies in the two selected lines (S1 and S2) were compared with the frequencies in the control line (C1) to identify SNPs affected by selection for RL. The associations between markers and RL traits in the F2 resource were used to eliminate false positive results from the line comparisons.

The results from the line comparisons, i.e. the allele frequency contrasts S1-C and S2-C, were combined into a ‘line index’ while the ‘final index’ also incorporated the results from the F2 resource population. The ~ 7,000 estimates for both parameters can be visualized in the example below.
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SNPs have been identified with high values for ‘Final Index’, the index that combines the results from the lines and the F2 resource. For the evaluation of chromosomal regions, the location of SNPs and the Linkage Disequilibrium (LD) between SNPs has been incorporated. A Location Index value (LI) that combines the SNP effects, location of SNPs and LD between SNPs was calculated for ~ 20,000 locations on the chromosomes, with intervals of 50,000 bases. Results for one of the chromosomes is given in the figure below.
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In total, across all chromosomes, 1.5% of the 20,000 chromosomal regions have an LI-value > 1.0. The contribution of the different chromosomes varies, as is illustrated by the figure below.
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Some chromosomes harbour more genes that affect RL 

than others. Five chromosomes ‘dominate’.

 
The results of the WGS have been combined with knowledge about genes, gene function and pathways. This has resulted in the identification and ranking of candidate genes and candidate pathways for reproduction and longevity. The total process, starting with the selection experiment for RL and ending with the identification of genes and pathways with a high likelihood of affecting reproduction and longevity, is illustrated in the figure below.
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The results from the WGS and mining of this information can now be used to define candidate genes for the length of the reproductive window in humans and for lifetime reproductive performance in agricultural species. Also, mouse experiments can now be defined to study the impact of candidate genes and pathways on physiological processes.  
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