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Why+detect+selec0on?++

T1R1&(Umami)&+>&relaxed&selec=on&

Ruiqiang&et&al&2010&Nature;&Voight&et&al.&2006&PLoS&Bio&



Why+detect+selec0on?++

Horns&or&no&horns?&

Relaxin/insulin+like&(RXFP2)&

Kijas&et&al&2012&PLoS&Bio&
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What+are+we+looking+for?+

But….sweeps&from&standing&varia=on…..&



Detec0on+of+the+signature+of+selec0on+
&
Rate&of&coalescence&in&the&underlying&genealogy&



expansion&

Detec0on+of+the+signature+of+selec0on+
&
Rate&of&coalescence&in&the&underlying&genealogy&



stable&

expansion&

Posi=ve&
selec=on&

Detec0on+of+the+signature+of+selec0on+
&
Rate&of&coalescence&in&the&underlying&genealogy&



Θπ&=&π&&&&{1/n&Σ&differences/(n*length)}&
&
ΘS&=&S&&&&&{S/(Σ&1/i)}&
&

Θπ&~&ΘS&&;&&&D*~*0*

Θπ&<&ΘS&&;&&&D*<*0*
Posi=ve&selec=on&

Detec0on+of+the+signature+of+selec0on+
&



Theta&and&the&coalescent&
&

Θ&=&4Neμ&

Θπ&=&π&&&&{1/n&Σ&differences/(n*length)}&
&
ΘS&=&S&&&&&{S/(Σ&1/i)}&
&

Θπ&~&ΘS&&;&&&D*~*0*

Θπ&<&ΘS&&;&&&D*<*0*
Posi=ve&selec=on&
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Θπ&<&ΘS&
D*<*0*

Θπ&>&ΘS&
D*>*0*

Equilibrium &&&&Posi=ve&Sel./Expansion&&&&&Balancing&Sel./Deep&Div.&&

Detec0on+of+the+signature+of+selec0on+
&
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Defini=on&of&units&for&downstream&analysis&
Kijas&et&al&2009&PLoS&One&

Detec0on+of+the+signature+of+selec0on+



Detec0on+of+the+signature+of+selec0on+
+
plenty&of&methods&available:&
+



The&value&of&haplotypes&vs.&single&SNPs&

Single&genealogies&have&a&random&component&

Haplotypes&carry&informa=on&on&stretches&
of&correlated&points&

Nielsen&2005&Ann.&Rev.&Gen&

Detec0on+of+the+signature+of+selec0on+
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Fst&outliers&
&
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&
Fst/H&outliers&

&
&
In&the&absence&of&haplotypes&

Kijas&et&al&2012&&
PLoS&Biology&

Nichols&&&Beaumont&1996&
&
(Orozco+terWengel&et&al&unpublished)&

Rubin&et&al&2010&Nature&

Detec0on+of+the+signature+of+selec0on+
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&
Making&use&of&ancestral*versus*derived*informa=on&

Kauer&et&al.&2003&Gene=cs&

Θ&ancestral&popula=on&

Θ&derived&popula=on&

Detec0on+of+the+signature+of+selec0on+
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&
Making&use&of&haplotypes&

ancestral&allele&

derived&allele&

Voight&&et&al.&2006&PLoS&Bio&

Allow&detec=on&of&“very*recent*and*incomplete”*sweeps&

Detec0on+of+the+signature+of+selec0on+
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&
Making&use&of&haplotypes&

Nielsen&et&al&2007&ARG&

Detec0on+of+the+signature+of+selec0on+

LAC*European/North&America& Asians&
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General&Info&

sbipao
F. Alberti



~36M&SNPs&&
&
~24M&SNPs&&

Fst&

General&Info&

sbipao
F. Alberti
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Average&Tajima’s&D&+0.1414675&(+/+&0.8086764)&
Less&than&&1%&SNPs&Tajima’s&D&<=&+2&
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Average&Tajima’s&D&+0.3702259&(+/+&0.7240281)&
Less&than&&1%&SNPs&Tajima’s&D&<=&+2&
Sig&high&p<2.2e+16&
&
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Less&than&&1%&SNPs&Tajima’s&D&<=&+2&
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Sig&high&p<2.2e+16&
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XP+EHH&

RFXP2&

50.000&SNPs&OAR10&

Mario&Barbato&



Bonferroni&–&nothing&is&significant&

Mouflon+ Sheep+

Average&Taj&D& 0.1878116&(+/+&0.8)& 0.6455212&(+/+&0.9)&

All&Genes& 199& 484&

Char.&Genes& 39& 103&

Gene+ Process+

AHSA2& Ac=vator&of&HSP90&

EHD1& Encocytosis&and&
platelet&ac=va=on&

KCTD17& K&channel&related&to&
redox&protec=on&

pathways&

Genes&Common&to&Mouflon&and&Sheep&
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But,&ideally,&a&method&for&selec=on&would&allow&to&account&for&Ne&changes!!&

Iranian&mouflon&
and&
sheep&

Iranian&bezoar&
and&
goats&
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