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Growth of the Sheep Linkage Map
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Sheep Linkage Map Version 5 (SM5)

2,528 markers, ~3,800 cM
e 2.383 on autosomals, 145 on X chromosome

« 1,111 SNPs from 1.5K array, rest mainly
microsatellites

« 1,420 unique positions, 2.5 cM average spacing
between positions

Autosomal map expanded by 220 cM (6%)
- 168 cM (4.8%) at ends of chromosomes and 54
cM (1.2%) map inflation
- Some previously identified double recombinants
disappeared with extra markers
http://rubens.its.unimelb.edu.au/~jillm/jill.htm




Comparison of Male and Female
Chromosome Lengths (SM5)

m Male mFemale

F/M ratios
Sheep 0.79
Other placental mammals 1.3-1.6

Marsupial 0.54

1 2 3 4 5 6 7 8 9 1011 1213141516 17 18 19 20 21 22 23 24 25 26
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Ovine Radiation
Hybrid Map

5,000 rad panel
(USUoRH5000)

Distributed to five
International labs

3567 loci typed
on panel

High density maps
for all but OARY

2754 loci on maps
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CHORI-243
Ovine BAC Library

« 202,752 clones with
184 Kb average insert

» 376,493 sequences
from 193,073 clones

258,650,691 bp of
sequence (6% of the
genome)

http://www.ncbi.nlm.nih.gov/genome/gquide/sheep




Ovine Whole Genome Physical Map

Arrange ovine BACs into overlapping contigs
using reference genome

5 Sheep BAC

Reference genome




Virtual Sheep Genome

Overview of HS5A17

Cytogenetic Harkers
Sheep Harkers v4.6 {sp)
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Hannalian synteny
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Capturing the Human Genome Annotation

By creating human to virtual sheep
coordinate conversion files, features of

the human genome can be displayed on
the virtual sheep genome.
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VSG1l.2 vs Linkage Map (SM5) vs VSG2
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Ovine SNP Markers
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lllumina Ovine 1536 SNP Array

Integration of SNPs into linkage map
(Jill Maddox, University of Melbourne)

Integration of SNPs into RH map

(Noelle Cockett and Chunhua Wu, Utah State University; Brian
Dalrymple, CSIRO)

Genetic diversity, variation and phylogenetics
(James Kijas, CSIRO, Australia)

SNP panels for parentage assignment
(Mike Heaton, USDA/ARS MARC)







lllumina Ovine SNP50 BeadChip

Source 1: 6 sheep (Romney, Texel, Merino,
Dorset, Ramboulillet and Suffolk) using Roche
454 FLX at BCM-HGSC to 0.5X coverage each
(3X coverage total)

9.7 Gbp of sequence generated

Source 2: Pool of 60 sheep using reduced
representation and Solexa GA at lllumina

3 Gbp of sequence generated



lllumina Ovine SNP50 BeadChip

A subset of 59,454 SNPs selected from 354,448
total SNPs

BeadChip commercially released January, 2009

Using a test panel of 92 animals from 10 breads:
« 54,200 loci displayed assay signal
* 49,000 SNP passing QC
* 99% displayed polymorphism
* Average MAF = .25



Sheep Linkage Map (SM6)
Ovine SNP50 Chip

Total number of SNPs on chip 59,454
Number of SNPs reported on 54,241%
Number of SNPs passing QC ~49,000
Number of SNPs localized to a chromosome using IMF 44,146
Number of SNPs localized to a chromosome using 49,220
Falkiner*

Number of ChrUn SNPs localized to a chromosome 312
Number of chromosome discrepancies between SM6 137
linkage map and VSG/Btau4

# 1llumina, GeneSeek reported 54,977 loci but 650 dropped

* 2,325 Falkinder male progeny only, still need to add in 1,733 female
progeny




More families wanted for 50K
SNP linkage map!

« Half-sibling families with at least 20
offspring per sire

— Can establish phase by genotyping sire’s
parents

* Full-sibling families with both parents and
grandparents available

Contact Jill Maddox:
(jilllan.maddox@alumni.unimelb.edu.au)



The Sheep HapMap and Breed Diversity Experiment

Total of 3400 animals from 74 breeds genotyped using the
SNP50 BeadChip

Wild sheep (argali, urial, mouflon, bighorn, thinhorn)
Out-group species (barbary, goat, thar, cattle..)



Distribution of Gene Diversity within 74 Breeds RAM
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Linkage disequilibrium (r?)

Range of LD profiles among 73 breeds- selected sample
representing extremes
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Effective population size ~ 50 generations ago
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Yellow fat in Perendales
Single mutation

Partially recessive

30 affected, 30 controls
Gene on OAR?21
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Whole Genome Selection

Australia’s Falkiner Flock

 Largest fine mapping flock in the world

* 15 Industry and 5 research sires

* 5,300* lambs by_.Al on 4,000 BWES .. iy
» Characterised for 491 traits =~

» 4,058 progeny genotyped with 50k
e SNPs

Fundlng from I\/ILA and AWI




Ovine Whole Genome Reference Sequence

« Sequence generated from Texel ram used for the
CHORI-243 BAC library

= ~90 Gbp (30X coverage) on lllumina GAIll platform (Roslin
Institute)

= ~6 Gbp (2X coverage) on Roche 454 FLX and ABI SOLID
platforms (BCM-HGSC)

= Gaps will be covered using BAC tiling path on ABI SOLID
platform

« End result will be a whole genome reference
sequence equivalent to 7X Sanger sequence and
covering 95% of the unigue ovine genome
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