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Outline	

•  Fraction,	α,	of	adaptive	substitutions	
– Estimation	by	MK	methods	

– Estimation	by	ML	methods	
– Empirical	results	

•  Poisson	random	field	models	
– A	ML	method	using	MK-type	data	

•  Connecting	the	parameters	of	adaptive
	evolution	
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How Common Are Adaptive Substitutions? 











http://bio1151.nicerweb.com/Locked/media/ch25/radiation.html 











Poisson	Random	field	(PRF)	models	

•  Sawyer	and	Hartl	suggested	using	an	ML
	method	applied	to	MK	data	to	estimate		the	
– Scaled	mutation	rates	
– Scaled	strength	of	selection	
– Fraction	of	deleterious,	neutral,	and	advantageous
	mutations	
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Bayesian	extensions	

•  P(θ|d)	=	Constant*	L(d|θ)	p(θ)	
•  Essentially	an	extension	of	the	ideas	of	ML	
– See	WL	Appendix	2	for	a	full	introduction	

•  MCMC	methods	allow	straightforward
	calculation	of	draws	from	the	posterior	

•  See	WL	Appendix	3	

•  An	extremely	flexible	framework	for	dealing
	with	complex	models	













The	parameters	of	adaptive
	evolution	

•  How	are	the	various	parameters	discussed
	above	connected?	

• Advantageous	mutation	rate,	ub	
•  Fraction	of	advantageous	substitutions,	α	
• Ka	to	Ks	ratio,	ω	
• Rate,	λ,	of	adaptive	evolution	
•  Strength,	γ,	of	selection	






