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Blood group systems in cattle

System A ADHZ

System B BGI KOPQTYA'BD EFTIY
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System C CERWXX CL”C”

System F FV N’

System J J

System L L

System M MM
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System Z Z
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System T’ T’
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Second Dimension
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Second Dimension
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mec s of selection on diversity
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The QTL decade (1995 — 2005)

_ i o Markers built into genetic maps
et Maps used to localize
“Quantitative trait loci”
A few major genes identified
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ge??/ng the standard

e European ResGen Project |,

e (AIR3 CT94-20665, 1994) | Dexter
64.5 Ayrshire
Aberdeen Angus
o Deﬁ N ition Of breed by DNA 45.7[ Blonde Aquitaine
) — Limousin
markers 41 .
21.9 s Friesian
—] Y South Devon
e 60 Breeds ;7g| [522] ' Betted Galloway
Belgian Blue
20.6 50.8 Jersey
e 30 Microsatellite markers .
Simmental
e Adopted by ISAG &FAO Lt -

Boran



No information...
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* In cattle 1 marker per chromosome
* No data on genome wide diversity




No progress !or ”! years |

. Lenstra, J.A., et al (2006) Marker-Assisted Conservation of
European Cattle Breeds: An Evaluation. Animal Genetics 37
475-481

. Hillel J. et al (2007) stnateitn b il s
Molecular markers for | HH‘ ll _ M

the assessment of

chicken biodiversity. ol T
World Poultry Science %% MU |
Journal 63 34-35 i

29 microsatellite markers
65 populations




“agricultural” species

Chicken 2005
Bovine 2006
Pig 2008
Sheep 2009

{%ﬁ NIH NEWS ADVISORY

National Insttues of Heallh Mational Human Geneme Research Insiitute

Bovine Genome Assembled

International Effort Makes Data Freely Available to Scientists Werldwide

== NEWS RELEASE

United States Dep of * Office of C ications « 1400 Avenue, SW
Washington, DC 20250-1300 « Voice: (202) 720-4623 + Email: oc.news@usda.gov « Web: hitp:www.usda gov

Release No. 025506
Contact:
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INTERNATIONAL BOVINE GENOME SEQUENCING FROJECT RELEASES NEW
GENETIC RESOURCES
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And so came SNPs
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Herefo

Sequence

Reads
Holstein 143,498
Norwegian 154,347
Red
Angus 26,170
Brahman 30,000
Jersey 10,400
Limousin 3,548

Red
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 SNP discovery

_ Angus » 30K SNPs
— Brahman tested .
- Limousin 150K Putative SNPs ~ _ Gharolas
— Holstein — Brown Swiss
— Jersey — Gir
— Norwegian Red — Guernsey
— Holstein
— N'Dama
— Nellore
— Piedmontese
— Red Angus
— Romagnola

— Santa Gertrudis
— Sheko
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« 2323150 SNPs
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Hew oppor!un/!/es

» High density, high throughput,
genotyping. H
— Several “platforms” available \

to genotype many thousands
of markers simultaneously
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Associations at the population level
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lllumina 50K SNP panel :

DGAT1 6 years to discover
(acyl-CoA:diacylglycerol acyltransferase)

2007 mapped to within 3000bp in 2 months



Signatures of selection
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a Ensembl release 41: Bos taurus Dverview of Chromosome 1 - Microsoft Internet Explorer
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Genome annotation
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Use Ensembl to...

*Run a BLAST search
earch Ensembl database
ata mining [BioMart]
"Display your own data
®Export data

*Download data
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Chromosome 1

Length: 102,834,029 bps

Known Protein-coding Genes:
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Responses to environment

Comparison:
of gene expression

environment 1
VS
environment 2
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* Re-sequencing .... in days

 Genetic variations
» Gene expression

« Also new species without genome sequence
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spportunities

« Understanding functional diversity
— Genotype by phenotype
— Genotype by environment by phenotype

« Selection based on genomes
(High densities of SNPs)

— More rapid progress (quicker loss of diversity)
— Genome wide conservation of diversity
— Transfer of genes between populations

« Understanding micro-environments

(Identification by sequence)
— eg micro-organisms



