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1. High Density Marker Maps - Why?

I High Density (HD) marker chip (up to ≈ 770k markers) is now
available;

I The accuracy of genomic prediction can be further increased using
HD marker or re-sequence information (Meuwissen and Goddard,
2010);

I HD map provides an increasing degree of Linkage Disequilibrium
(LD) between single-nucleotide polymorphism (SNP) and Quan-
titative Trait Loci (QTL);

I LD phase between breeds in the 50k chip is very low;

I HD maps will be very useful in genomic prediction across breeds
due to the higher LD phase;

I The challenge: genomic prediction with HD maps, using popular
methods applied to low-medium density maps, have not presented
significant improvement so far;

2. Haplotype Blocks Construction

I Our data: 5214 animals from the Nordic Holstein population
(≈ 500k SNP markers);

I D
′ ≥ 0.75 between any two markers ⇒ Haplotype block (Gabriel

et al., 2002);

SNP 1 SNP 2 SNP 3 SNP 4 SNP 5 SNP 6
SNP 1 1.00 0.65 0.80 0.45 0.30 0.70
SNP 2 0.65 1.00 0.95 0.90 0.85 0.65
SNP 3 0.80 0.95 1.00 0.85 0.70 0.80
SNP 4 0.45 0.90 0.85 1.00 0.65 0.55
SNP 5 0.30 0.85 0.70 0.65 1.00 0.90
SNP 6 0.70 0.65 0.80 0.55 0.90 1.00

Table: LD map (D ′) to define haplotype blocks - Example

Blocks: < 1 > < 2, 3, 4 > < 5, 6 >.

3. Summary Statistics of Haplotype Blocks

I 121 579 blocks obtained with at least 2 different haplotypes;
. 44% blocks are actually single SNP’s that did not fit in any
block;

. 56% blocks have two or more SNP’s.
IWhen building haplotype blocks, there is a relevant variable re-

duction;
. 57% less variables than the SNP variables, when considering the
haplotype blocks and the SNP’s that were not allocated in any
block (total of approx. 208k variables);

. 68% less variables than the SNP variables , when considering
only the haplotype blocks (total of approx. 154k variables);

I An overview on the block’s information (length and number of
different haplotypes) for each chromosome shows that there is no
apparent difference between them.

4. Graphs of Haplotype Blocks Statistics

Figure : Distribution of haplotype blocks’ length

Figure : Boxplot of number of different haplotypes in a block, per
block length, comparing with mean number of haplotypes

Figure : Boxplot of number of haplotypes and block’s length per chro-
mosome

5. Conclusions

I The haplotype blocks maintain all the information from the
SNP’s, however with a reduced number of variables to perform
genomic prediction;

I As blocks are created considering LD between SNP markers, hap-
lotype variables are less dependent from each other than SNP
variables;

I Therefore, haplotype approach for genomic prediction is expected
to be superior over single SNP approach.
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