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Table 4. Diagonal HB according to stringency and array, including only

Introduction polymorphic SNPs after QC.
The purpose of this study was to compare bovine LD and haplotype _
block (HB) structure as it appears through the lens of the 50K and 777K ——— 5700K78 ;737;19 30;29 227;29
lllumina bovine arrays, and to infer the potential gain of a 2.2M array. 22484 456265 6239 338190

SNPs in HB/Total SNPs 0.705 0.937 0.196 0.694

Arrays and Samples Avg. marker pairs/HB 218 746 125  3.03

_ _ _ Avg SNPs/HB 318 846 225  4.03
Italian Brown Swiss genomic Samples: Avg. Kb/HB 1474 339 601 111

50K: 816 haplotypes; 777K: 384 genotypes. Max SNPs/HB 23 209 8 132

Table 1. Array « At low stringency, the proportion of the genome captured in HBs does

characteristics Nominal No. of SNPs on the array 01,582 735,237 not differ greatly between the 50K array (70.5%) and the 777K array

, Effective No. of polymorphic SNPs after QC Rl eyt ysoleie 0 : : . :
after Quality Effective marker density: SNPS/CM 314 16900 (93.7%). But at high stringency only a small fraction of the genome Is

Control. 7870  5.15 captured in HBs by the 50K array (19.6%) compared to the 777K
: array (69.4%).
Non-Syntenic LD » The 777K array uncovers many more blocks compared to the 50K

array, but the blocks are much smaller when measured in Kb.

= This implies that the HB uncovered by the 50K array are actually
fragmented into composites made up of multiple 777K HBs.

* Non-syntenic LD was used to obtain low stringency base point for
statistical significance.

— Random non-syntenic and non-redundant pairs from different

chromosomes were identified. Figure 1. A 50K block Is fragmented by the 777K array. A single high
— These pairs are by definition independent, representing LD under stringency 50K HB on BTA4 made of 7 marker pairs (= 8 SNPs) |
HO (no linkage). distributed over 396,613 bp, Is found by the 777K to be fragmented, with

no less than 17 high stringency sub-HBs made of 1-12 pairs (2-13 SNPs)
distributed over 1,133-28,288 bp. Each 777K sub-HB has different color.
haplotype block; IBR, inter-block region (marker pairs with LD<0.70).

* LD is highly sensitive to sample size.
= S100. A random sample of 100 haplotypes to estimate effect of

sample size.
Table 2.. Distribution of 50K non-syntenic LD values for the 50K array. . . . . . ©
N, number of LD values in the bin; Cum, cumulative proportion; All, all o4 X X 0@ - — o ENA > g —
816 HTs; S100, random sample of 100 HTs. Critical r?, r* value [777KIBRs |® o4 ¢ s @e oo s0@s  w seossecrsmre s oo
exceeded by no more than 0.001 of non-syntenic marker pairs. | | | ' ' ' .
70.60 70.65 70.70 70.75 70.80 70.85 70.90

BTA4 777K Mb

Al S100

2 N Prop. Cum N Prop. Cum Dlstrlb_utlon of non-
00fl 2,937 0979 0.979 1,979 0.661 0.661 Syntenic LD broader

0NN 60 0.020 0.999 486 0.162 0.823 for S100, but does not

2.2M array?
>(0.02 - =0.03 3 0.001 1.000 253 0.085 0.908 axceed 0.15.

>0.03 - =0.0 127 0.042 0.950 * There are plans for a 2.2M bovine array.

>0.04 - =0.0 73 0.024 0.974 = We looked at LD among 777K marker pairs separated by the average

>0.06 - =0.1 71 0.024 0.998 o _
>0.11 - =0.15 5 0.002 0.9997 separation distance in a 2.2M array.

>0.16 - =0.20 1 0.0003 1.0000 v 3.05 Gb sequence/2.2M SNPs = 1,386 bp/SNP.
Critical r? 0.020 0.115

Table 5. Distribution of diagonal LD against separation distance.

Haplotype blocks (HB) b — Marginal gains
r2

=500 501-1000° “All . 59K _, 777K: proportion of
=0 0.053 0.059 0.123 markers pairs in high LD

>0.1-=0.2 Jul¥tS 0.053 0.087 .
>0. 0
>02-=03 NG 0,046 0.069 (>0.7) increased 350%,

» Astretch of consecutive markers with LD between adjacent pairs >
critical value.

» Stringency: SRV 0 040 0039 0058 0.196 — 0.694 (Table 5).
— Low: LD>0.15. Useful for Genomic selection. =G 0.032 0037 0049 °* (7K — 2.2M (estimated):
— High: LD>0.70. Useful for GWAS. >0.5-=0.6 JNiky; 0.035 0.045  proportion of marker pairs
o _ _ R WA 0.029 0.034 0.042 In LD>0.7 increased by
Table 3. Average block size in bp. by number of marker pairs, stringency YN 0.033 0.034 0.043  about 34% 0.527 — 0.696-
and array. >0.8 - =0.9 QKNI 0.043 0.048 0.720 (average 0.708).

=0.9-=1.0 WONZS 0.620 0.435

BEGRA 0.720 0.696 0.527

* HB size I1s measured in SNP pairs.

+ Note: physical size (Kb) of the same "Pair —size™ HB much smaller v There appears to be a limit at about 0.70 or 0.75 to the proportion of
for 777K array than for the 50K array. .
genome that can achieve LD>0.7.

| B0K | 777K — What determines this limit?

LD>0.15 LD>0.70 LD>0.15 LD>0.70

65,672 46,953 5759 4,555
134047 98301 11,225  8.466 Table 6. Haplotype — T T T
211,353 153,070 16,019 11,804 distribution for marker AR 0.595 0.708 0.660 0.693
262,502 197,222 20,981 15,018 pairs as a function of r2. ab  0.274 0.229 0.295 0.307
B s o e TS haploypes;HT reg, e s oost oms oo
541,505 338160 38768 26143 average frequency of 10 WRIR - 0lc os7 0956 1000

(KE20)) 936,232 62,847 41,587 random pairs. Ab+aB 0131 0063 0.045 0.000

7<) 1,537,037 101,629 73,012

31-40 144,754 115,076 « LD>0.5 requires a very special combination of haplotypes, namely:

190,401 144,391 : .
220133 209 492 v Two alternative haplotypes (AB, ab) athigh to moderate frequency,

251,299 335,701 + A third “recombinant” haplotype (aB) at low frequency,
Zggégg 52,3;;13 + A fourth “recombinant” haplotype (Ab) at very low frequency.
447434 838651 * Yet over 75% of diagonal pairs present LD>0.5.

560,689 303,361 — How did this very special haplotype distribution come to occupy
over 75% of the diagonal marker pairs?!

* For an explanation see Poster 16754: Marker to marker LD In
relation to the evolutionary history of the site.
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