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Outline part Il

Example of Applications:

A Human dispersal out of Africa (high quality whgknome)g
lessons orchoice of models

A Deer mice colonization of Nebraska Sand Hills (targeted re
capturedata)c lessons on effects of filtering

A Inferring divergence times and gene flow in sawfldgdRAD
seqdata)c lessons from comparing models



A genomic history of Aboriginal Australia
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Australia harbors some of the oldest modern human
remains outside Africa
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One wave out of Africa vs Two waves out of Africa
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83 high-coverage Aboriginal Australians genomes

Genotype concordance
0.970 0.975 0.980 0985 0.990 0.995 1.000
|
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Minor allele count in the array data

Average depth of coverage: 65x
Very good quality of genotype calls



Effect of depth of coverage on SFS
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A Compared®D SF8asedon depth of coverageof observeddata
(meanlargerthan >20x),with a distribution 8 timesmaller

Malaspinaset al.(2016) Nature



A note on recovering the SFS from
genomic data

a) Low depth of coverage, no GQ filter, allowing missing data
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83 high-coverage Aboriginal Australians genomes
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% Archaic human genomes:
Europe -1 Neapderthal (~6?< kya)

2 Sardinians * EastAsia - 1 Denisovan (~52 kya)

4 2 Han Chinese

/
/ Mutation rate assumed
_ 1.25 x 16 /site/gen
West Africa Scallyand Durbin(2012)Nat. Rev Genet.
2 Yoruba / Generation time
.. : 29yeardgen
Ab0r|g|nal Australians Fenner(2005)Am. J. Phy#nthropol
7 Western Central Desert (WCD)

Since we want to infer demography we tried to minimize the number of

sites affected by selection:

A 985 1Mb blocks outside genic regions and CpG islands (~4.3
Million SNPSs)

A 5 dimensional SFS (16,875 entries)

A Confidence intervals obtained using block-bootstrap



Towards a model to test the hypotheses:
One vs Two waves Out of Africa

A Data (SFS) Doyou havean outgroup?
- Yesc usethe derived(unfolded) SFS
v‘v - No ¢ usethe minor allelefrequency
A (Re)Definemodel spectrum(folded)
(hypotheses o teSt) Doyou havemonomorphicsites?
‘ - Yes-then, givena mutation rate you
) caninfer the absolutetimesand
A Run fastsimcoal2 effectivesizes
- No ¢ then all your estimatesneedto
"' be relativeto afixed parameter(fixed
A Estimates! Neor fixedtime)

I Assess the fit to the data



We al ways get resul tseé

Divergence
times (kya)
222 —1— W Africa -
Ghost
o
Evidence of two ) |
——  Australians
waves Out of Africa: )
4 . . . . ——  Eurasians
A Old split leading to colonization
of Australia (81kya)
A More recent split leading to
colonization of Eurasia (&¥a) 3~ FEurope-Asia
W Africa Europe East Asia Australia y Present
(Yoruba) Ghost (Sardinians) (Han Chinese) (WCD)

Migration, 2Nm>1 ]  Ancestral bottleneck

Continent-specific bottlenecks

Legend:

Migration, 2Nm<1




Towards a model incorporating Neanderthal and
Denisovan admixture

” Neanderthal Erectus?

Alves et al. (2012) Plos Genetics;

A Non-African populations: 4% estimated Neanderthal admixture
A Aboriginal Australians and New Guinean$98 estimated Denisovan admixture
A Archaic admixture can affect times of split estimates

Meyer et al. (2012) Nature; Prufer et al. (2014) Nature




Evidence of archaic introgression
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A Putative Denisovan haplotype (PDH)
A Putative Neanderthal haplotypes (PNH)



Accounting for shared ancestry of

Neanderthal and Denisovan
times (kya)

— 490 split Denisovaileanderthal
— 390 split Denisovan related

— 110 split Neanderthal related

Altai Altai
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Admixture occurs between modern humans and:
I Denisovarrelated (D.R.) population
I Neanderthalrelated (N.R.) population

Priferetal. (2014) Nature



Two-waves out of Africa

@ Neanderthal admixture

@ Denisovan admixture
4>

Two Out of Africa

2nd '. bottlenecks Out of Africa
Out of - Australians
Africa S : Dt
Out of Africa Out of Africa
Eurasians

A Two different divergence times
(Dt >>0)

A Two independent bottlenecks
associated with the two Out of
Africa events




