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Lamarck

LAMARCK'S GIRAFFE
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(c) http://www.princessleia.com/images/Mylmages/essays/giraffe_lamark.jpg

TABLEAU

 Servani ¢ montrer Lorigine des différens

animaux. .

. " Infusoires.

Vl‘irs i Polypes.
' Ra 'nires._

T ..Insectns.

» Arachnides.
Annelides. Crustacés. €
Cirrhipédes. ;
Mollusques.

Poissons.

Reptiles.

. Qiseaux. i ;
Monotremes. S Amp}}ibies.
. M. Gtacts.
- M. Ongulés.

M. Onguiculés. .

‘ tionary tree, upside down from the mo_d.‘.lem'point_ o
%&,ﬁrﬁbﬂgﬁlin l?amar:k's Philosophic zoologique 1n 1809. Note

the difference from the old notion of the continuous scale of natuie, -

) i 0o Lamarck's is a truly branching evolution. *1 de
:;tc:li;ll: '!:E E:;rnf .I:athnt existing animals form a very simple and
evenly nuanced series,” he 'mr.‘ﬂ::m.':,,d“I:n.ni.I iI ;nyhlhat ::gcydgso:rglm?ngg;m;;
i jes 1 duated whic as t
oy oo meguluﬂy 9 if it is true that there are some [discon-
jts parts, or which, at Jeast, if it is tru g A g
tinuities] because of some lost specics, ! R

species which terminate each bran !
nc:f::!rl} 2ritglsat::r:h:¢1nfcd, at least on one side, 10 the other neigh-
:l;:oring species which shade into them.
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How do those groups
of species, which constitute what are called distinct genera and
which differ from each other more than do the species of the same
genus, arise?

natural selection

Survival of the Fittest

Origin of Species 6th ed.




Common genetics mechanism at the time could not explain natural selection
because a "favored” trait blended with other less favored traits.
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Gregor Mendel

Versuche Uber Pflanzen-Hybriden was the result
after years spent studying genetic traits in pea
plants. Mendel read his paper to the Natural
History Society of Brunn (Brno) on February 8 and
March 8, 1865. [wikipedia]
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Gregor Mendel’'s detection of genetic inheritance (and its re-detection) caused
a great controversy because it seemed that at the time Mendelian genetics
was only associated with large discrete changes whereas natural selection was
described as working with small steady changes.

Mendelians

Bateson, De Vries




Ronald Aylmer Fisher not only
concluded the fight between the
Mendelians and the
Biometricians and founded

THE GENETICAL THEORY OF . .

NATURAL SELECTION populatlon genetlcs,

A Complete Variorum Edition .

f but he also invented the concept

of
likelihood,
. and variance analysis
L A among others.

and notes by Henry Bennete

[Bateson] was unprepared to recognize the mathematical
and statistical aspects of biology, and from this and other causes he was not only incapable of
framing an evolutionary theory himself, but entirely failed to see how Mendelism supplied the
missing parts of the structure first erected by Darwin.
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Species







[genetic drift]

Species

Loss of variability /




Mutation

introduces variability

Loss of variability
[genetic drift]

Species




Mutation

Migration

iIntroduces variability

Species




Population size = f(Alleles, Mutation, Migration, population size in last generation)
Ny = f(Xv Ly T, Nt—l)

Simply looking only at a single population this is

Nt — f(XmuaNt—l)
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where 6 = 4Np and F' is the probability that 2 sampled allele from X are
identical by descent. H is the expected or observed heterozygosity.
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The distribution of time intervals wu;
follows an exponential distribution

with




All genealogies were simulated with the same population size N, = 10, 000




freq.

25.
20.
15.
10.
5.
20 40 60 80 100
[103 generations]
Time to MRCA

MRCA = most recent common ancestor (last node in the genealogy)



For a likelihood estimate we want to calculate the probability of the data given
the model parameters Prob(X|model).

Coalescent to describe the population genetic processes.
Mutation model to describe the change of genetic material over time.

We find the maximum likelihood estimate by maximizing the likelihood function
with respect to the parameters of interest.

L(O) = max L(O)




The probability of a genealogy given
parameters

The probability of the data for a given
genealogy. Phylogeneticists know this as the
tree-likelinood.




- -
- Sl

w*
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Metropolis-Hastings algorithm

L(®) = |, p(G|®) Prob(X|G)dG
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Population genetics using non-Markovian waiting times.

Development of new landscape genetics algorithms

Development of new algorithms to infer recombination hotspots using
Hawkes processes.

Gene flow and graph theory.




€ What to do with large numbers of populations?

€ How to incorporate the main population genetic forces into the analysis and
still be available to run things? Main forces are recombination, selection,
genetic drift, divergence, and mutation.
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