Holstein Project Progress Report – Phase 1
The ultimate goal of the Holstein project is to develop a precision tool to predict the fertility and herd life of new born calves, based on knowing which genes are involved in that specific group of traits. The objective of Phase 1 is to identify promising genetic markers that will be extensively tested in Phase 2.

Phase 1 involved the following steps:

1. Identifying the genes responsible for the reproduction and longevity traits. This has been realized using 24 genes from the PGI mouse model for reproductive longevity as well as the STAT gene that affects embryo survival.
2. Identifying the genetic markers in these 25 genes in Holstein cattle and determining which of these genetic markers are the most promising.

Figure 1 gives the results for one of the cattle chromosomes that contain the relevant genes. The top part illustrates that we targeted three candidate genes on that chromosome (genes A, B and C). Each blue dot represents one genetic marker. Yellow dots represent markers with large effects, based on a large volume of data. With each marker we can identify two versions of the gene (variant 1 and variant 2). We compared the frequency of variant 1 in sample pools of bulls with high or low PTA* for herd life. Markers where the frequency of variant 1 is different in the two pools are the interesting ones. We can see that genes B and C are more important than gene A. In the bottom part of Figure 1, a close-up view of gene B shows that two gene segments have been evaluated. Both segments are relevant and the first segment is the most interesting one. 
Figure 1
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In Figure 2 (top) a close-up view of chromosome section C shows that, of three subsections, C3 is the most interesting one. The bottom part of Figure 2 gives the results for subsection C3 in even more detail. 
Figure 2
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We have identified three genetic markers (yellow) in section B and two in section C; these will be evaluated in great detail in Phase 2 of the Holstein project.

In summary, in Phase 1 we have identified which of the 25 genes are the most relevant, which gene segments within these genes are the most important, and which genetic markers within segments are the most promising. In phase 2, a total of 384 promising genetic markers will be validated in order to construct the marker panel that predicts reproduction and herd life.
* Predicted Transmitting Ability

