“Let us go there, and confuse their language”
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Mitochondrial DNA (mtDNA)
“A small, circular molecule ....”

1. Maternally-inherited, non-recombining
=> Traces maternal lineages in evolution
=> Most Recent Common Ancestor (MRCA) can be identified

2. High rate of DNA evolution
=> Lots of variation within & among species
=> Great for population & evolutionary studies
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Pairwise genetic distances among Great Apes
(# A out of 15,447bp [below]; % A [above])
(after SMC Flynn & SM Carr 2007 BMC Genomics 8,339)
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The Descent of Méﬁ

Neighbor-joining analysis of mtDNA differences among Great Apes -
(after SMC Fiynn & SM Carr 2007 BMC Genomics 8,339)
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mtDNA sequence of hominine Denisova, at 1 MYA
(Krause et al. 2010 Nature, 24 March 2010)

) Neanderthals

“Denisova”

Coalescent Theory I

“1,000,000s of years ... thousands of people ... ONE ... Survivor!”
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Going forward in time, every Looking backward, each gene

gene lineage except one lineage traces back to a
disappears single, common ancestor




Coalescent Theory II

Survival doesn’ t require competition or “bottlenecks”: just luck

2/4/2014

Principal Components Analysis (PCA)
Extracting simple patterns of variation from multiple variables
( 7 skull measures in Carnivora families )

6 Procyonids. oo
o Short-face, narrow-skull
big-skull
Canids
Ursids
Felids .
. Feloid carnivores
Mustelids shaped like dogs
PCH
STRUCTURE analysis:

If there were K groups, what’ s the probability
that any individual / group would be classified to one?




The “Out of Africa” Hypothesis

Genetic origins of the “Mitochondrial Eve” (Ingman et al. 2000)
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“Eve” | >200,000 years ago
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“Eve’s” non-African daughters
37,500 yrs ago
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MtDNA Haplogroup relationships of non-Africans:
The “Daughters of Eve” in Europe & SW Asia
(lona, Xenia, Velma, Helena, Jasmine, Tara, Ursula, & Katrine)
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The “Daughters of Eve” in Newfoundland

(Carr et al. 2008 Comp Biochem Physiol D 3:1; Pope et al. 2010 Genome, in review)
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Microsatellite “fingerprint’ gene loci
FBI CODIS set & SGM Plus set
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Global Genetic Structure of Humans
[Neighbor-Joining, pairwise D2 genetic distances]

| Americas

PCA Analysis of 1,327 gene loci in humans
% of variance explained: PCI=19.5%, PCII=5.0%, PCIlI=3.5%
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“Out of Africa”

“Eastward Ho”
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STRUCTURE analysis of global genetic structure:
Best explanation is K=14 groups

Genetic differentiation by ‘Continental
Groups’
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