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What causes change in quantitative characters?

For neutral mutation and genetic drift, can show that for a quantitative
character with additive genetic variance V, and population size N the
genetic (additive) value of the population mean is:

Var(Ag) — VA/N

If mutation and drift are at equilibrium:



In neutral traits additive genetic variance rules

so that
E[Va] = 2NVy

whereby
Var[Ag] = (2NV|\/|)/N = 2V|\/|

an analog of Kimura'’s result for neutral mutation.

Thus to transform characters to independent Brownian motions of equal
evolutionary variance, we could use the additive genetic variance V.



With multiple characters ...

There Is a precise analogue of this for multiple characters:

1
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where A is the additive genetic covariances, and M is the covariance
matrix of pleiotropic effects of mutation.

E[A] = 2NM
and

Var[Ag|] = (2NM) /N = 2M

S0 as long as mutations cause expected change zero (i.e. they are not
near some biological limit), the effect of genetic drift is that the mean
phenotype wanders according to the mutational covariances. The
constant additive genetic variance assumption was used by Russ Lande.



References for multivariate Brownian motion

Felsenstein, J. 2004. Inferring Phylogenies. Sinauer Associates,
Sunderland, Massachusetts. [See particularly chapters 23, 24, 25]

Felsenstein, J. 1988. Phylogenies and quantitative characters. Annual
Review of Ecology and Systematics 19: 445-471. [Review with selection as
well as neutral mutation]

Felsenstein, J. 2002. Quantitative characters, phylogenies, and
morphometrics.pp. 27-44 in Morphology, Shape, and Phylogenetics, ed. N.
MacLeod. Systematics Association Special Volume Series 64. Taylor and
Francis, London. [Review repeating 1988 material and going into some more
detail on the question of threshold models|]

Lynch, M. and W. G. Hill. 1986. Phenotypic evolution by neutral mutation.
Evolution 40: 915-935.



	Analyzing various kinds of data with morphometrics
	What causes change in quantitative characters? 
	In neutral traits additive genetic variance rules
	With multiple characters ... 
	References for multivariate Brownian motion

