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Overview

e Population and evolutionary genetics

e Human evolution

 Human genetic and linguistic diversity

e (Genetic biasing, gene-culture co-evolution, niche construction
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Population and evolutionary genetics

« Some genes (energy
production)

 Own genetic code

e “D-loop” — hypervariable
regions (HVR-1 & HVR-II)
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* Some genes (energy Maternal
production)

 Own genetic code

e “D-loop” — hypervariable
regions (HVR-1 & HVR-II)
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Population and evolutionary genetics

« Chromosomes: single linear molecules of DNA
« Karyotype = all chromosomes in the nucleus
« Humans: 23 pairs of chromosomes (diploid)

e 22 pairs autosomes . .
* 1 pair sex chromosomes }{, ?)

o« XX=Q XY=J 2
 [nheritance: 19 "
« X & autosomes: both | QO
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« Y: paternal inheritance
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« the inheritance of the nuclear genome
 recombination, independent assortment
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 Bi-allelic autosomal locus — 4 & a
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 Bi-allelic autosomal locus — 4 & a
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 Bi-allelic autosomal locus — 4 & a
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 Bi-allelic autosomal locus — 4 & a

o Allele frequenciesp & p.

o Genotype frequenciesp ,p &p
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 Bi-allelic autosomal locus — 4 & a

o Allele frequenciesp & p.

» Genotype frequenciesp ,p &p.
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Population and evolutionary genetics

e Hardy-Weinberg Equilibrium (HWE):

if nothing interesting happens — no change
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e Hardy-Weinberg Equilibrium (HWE):

if nothing interesting happens — no change
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e Hardy-Weinberg Equilibrium (HWE):

if nothing interesting happens — no change
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e Hardy-Weinberg Equilibrium (HWE):

if nothing interesting happens — no change

— simple null hypothesis
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Population and evolutionary genetics

e Finite populations — reproduction = random sampling
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e Finite populations — reproduction = random sampling

e Bottlenecks — “founder effect” (e.g., SLI on Robinson Crusoe Island)

Bottleneck Survivin
population [(drastic reduction individuals
in population)

Pholy courtesy of Mams Universdy
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e Finite populations — reproduction = random sampling
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e Finite populations — reproduction = random sampling
* Bottlenecks — “founder effect”

» (Eftective) population size, N

— reduces genetic diversity
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e Mutation — changes the genetic information (e.g., 4 — a)

e Many types: point mutation
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e Mutation — changes the genetic information (e.g., 4 — a)

e Many types: point mutation, chromosomal rearrangements
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e Mutation — changes the genetic information (e.g., 4 — a)

e Many types: point mutation, chromosomal rearrangements, gene
duplications
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e Mutation — changes the genetic information (e.g., 4 — a)

 Many types: point mutation, chromosomal rearrangements, gene
duplications, CNVs...
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e Mutation — changes the genetic information (e.g., 4 — a)

 Many types: point mutation, chromosomal rearrangements, gene
duplications, CNVs...

— 1ncreases genetic diversity
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e Selection — differential survival and reproduction
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e Selection — differential survival and reproduction

* Types:

natural
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e Selection — differential survival and reproduction

* Types:

natural VS sexual
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e Selection — differential survival and reproduction

* Types:

VS artificial

natural VS
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e Selection — differential survival and reproduction
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e Selection — differential survival and reproduction
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e Selection — differential survival and reproduction
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e Selection — differential survival and reproduction
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e Selection — differential survival and reproduction
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e Selection — differential survival and reproduction

e Walking the fitness landscape
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e Selection — differential survival and reproduction

« Walking the fitness landscape

k
1

% —
\of”

Dynamic fitness landscape

Population and evolutionary genetics



Population and evolutionary genetics

e Selection — differential survival and reproduction

« Walking the fitness landscape
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e Selection — differential survival and reproduction

« Walking the fitness landscape
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e Non-random mating
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. i .
Non random matlng A= Dominant aliele  a= Reccesive deleterious allele

— inbreeding H__W
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e Non-random mating
— 1nbreeding

— assortative mating
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Non-random mating
— 1nbreeding
— assortative mating

— population subdivision
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e Non-random mating
— inbreeding
— assortative mating

— population subdivision

— gene flow/admixture
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Human genetic and linguistic diversity

e Genetically quite similar to other animals:

- 98% to chimps
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e Genetically quite similar to other animals:
- 98% to chimps
- 85% to mice
- 50% to fruit flies

* Most differences in regulatory networks and dynamics
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Human genetic and linguistic diversity

e Relatively genetically uniform species «<— evolutionary history
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Human genetic and linguistic diversity

e Relatively genetically uniform species «<— evolutionary history
e But we are no clones!

~ <0.5% nucleotide diversity b/w individuals (15 million bases)
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e Relatively genetically uniform species «<— evolutionary history
e But we are no clones!
e Distribution of diversity

~ 8% between : 7% within continents : 85% within local groups
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e Relatively genetically uniform species «<— evolutionary history
e But we are no clones!
e Distribution of diversity

~ 8% between : 7% within continents : 85% within local groups
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e Relatively genetically uniform species «<— evolutionary history
e But we are no clones!
e Distribution of diversity

~ 8% between : 7% within continents : 85% within local groups

diversity decreases with distance from Africa
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Human genetic and linguistic diversity

e Relatively genetically uniform species «— evolutionary history
e But we are no clones!
e Distribution of diversity
~ 8% between : 7% within continents : 85% within local groups
diversity decreases with distance from Africa

gradual clines as opposed to discontinuous boundaries
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Human genetic and linguistic diversity

e Relatively genetically uniform species «— evolutionary history
e But we are no clones!
e Distribution of diversity
~ 8% between : 7% within continents : 85% within local groups
diversity decreases with distance from Africa
gradual clines as opposed to discontinuous boundaries

due to ubiquitous allele frequencies, less to private alleles:

Human genetic and linguistic diversity
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— continuous
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— contimuous

— multiple loci

Human genetic diversity
(Barbujani & Colonna, 2010)
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Human genetic and linguistic diversity

— continuous

— multiple loci

— geography

Genetic diversity Europe (500,000 SNPs)
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Human genetic and linguistic diversity

3000+

e ~ 7000 languages
e >100 language families
 ~ 150 incl. language 1solates
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Human genetic and linguistic diversity

e ~ 7000 languages
e >100 language families
e ~ 150 incl. language 1solates

» Language = cultural evolutionary system .. |%" s
. . e ¥ 17 | L e
 vertical inheritance — language families 4| fER

* horizontal processes — language areas
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e e

Indian sprachbund IE tree with ages, Gray & Atkinson (2003)
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 Humans carry genes & languages
— historical processes should create or break correlations

e Migrations

Viking longboat
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Human genetic and linguistic diversity

 Humans carry genes & languages
— historical processes should create or break correlations

e Migrations
e Conquest

Roman legion
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Human genetic and linguistic diversity

 Humans carry genes & languages
— historical processes should create or break correlations

e Migrations
e Conquest
e Religion

Sultan Ahmed Mosque, Istambul
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Human genetic and linguistic diversity

e Farming/language co-dispersal

Proposed farming expansions Diamond & Bellwood (2003)
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Human genetic and linguistic diversity

— accidental correlations
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— accidental correlations
— non-accidental correlations:

Human genetic and linguistic diversity



Human genetic and linguistic diversity

— accidental correlations
— non-accidental correlations:
 village sign languages
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Human genetic and linguistic diversity

— accidental correlations

— non-accidental correlations:
 village sign languages
e tone, ASPM, Microcephalin
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— accidental correlations
— non-accidental correlations:
 village sign languages |

+ tone, ASPM, Microcephalin =~ genetic biasing
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Niche construction &
Gene-culture co-evolution

e Organisms construct their niches

Selective pressures
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e Culture shapes selective pressures:

— farming
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e Organisms construct their niches
e Culture shapes selective pressures:

- farming — immune system, amylase gene
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e Organisms construct their niches
e Culture shapes selective pressures:

- farming — 1mmune system, amylase gene, lactose tolerance...
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e Organisms construct their niches
e Culture shapes selective pressures:

- farming — 1mmune system, amylase gene, lactose tolerance...

— tool use — hand
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Niche construction &
Gene-culture co-evolution

e Organisms construct their niches
e Culture shapes selective pressures:

- farming — immune system, amylase gene, lactose tolerance...
— tool use — hand

- speech — vocal tract

Niche construction & gene-culture co-evolution



Niche construction &
Gene-culture co-evolution

e Organisms construct their niches

e (Culture shapes selective pressures:
- farming — immune system, amylase gene, lactose tolerance...
— tool use — hand
— speech — vocal tract

— language — whole world

Niche construction & gene-culture co-evolution



Conclusions

e Human evolution was really complicated — no simple story

 Complex relationships between genes and language

— co-evolution and niche construction

* Ongoing evolution of the genetic architecture for language?
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Conclusions

e Human evolution was really complicated — no simple story

 Complex relationships between genes and language

— co-evolution and niche construction

* Ongoing evolution of the genetic architecture for language?
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