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Part 1: 
Ancient Hominds



Our Origins



Sequencing ancient genomes
Janet Kelso

Max-Planck Institute





Homo 
neanderthalensis

•Proto-Neanderthals 
emerge around 600k 
years ago

•“True” Neanderthals 
emerge around 200k 
years ago

•Died out approximately 
40,000 years ago

•Known for their robust 
physique

•Made advanced tools, 
probably had a language 
(the nature of which is 
debated and likely 
unknowable) and lived in 
complex social groups

Homo 
sapiens sapiens

• Apparently 
emerged from 
earlier hominids in 
Africa around 50k 
years ago 

• Capable of 
amazing 
intellectual and 
social behaviors 

• Mostly Harmless J





Extracting Ancient DNA

1 cm

10-100 mg



No hit
(83.8%)

Actinomycetales
(5.0%)

unclassified
environmental

(4.1%)

Burkholderiales
(0.8%)other

(2.8%)

hominid
(3.5%)

Vindija 0.2 – 3.5%
El Sidron 0.1 - 0.4%
Neander Valley 0.2 - 0.5%
Mezmaiskaya   0.8 - 1.5%

DNA is from mixed sources



Primate fragment length distribution NT268
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DNA is chemically damaged

Briggs A W et al. PNAS 2007;104:14616-14621



Vindija  33.16 ~1.2 Gb

33.25 ~1.3 Gb

33.26 ~1.5 Gb

El Sidron (1253) ~2.2 Mb

Feldhofer 1 ~2.2 Mb

Mezmaiskaya 1   ~56.4 Mb

~35 Illumina flow cells

Genome coverage  ~1.3 X

Green et al. 2010



Did we mix?



Did we mix?

As far as we know, 

Neanderthals were never 

in Africa, and do not see 

Neanderthal alleles to be 

more common in one 

African population over 

another



Did we mix?

In contrast, we do see 

Neanderthals match 

Europeans significantly 

more frequently than 

Africans



Did we mix?

Also see Neanderthals 

match Chinese 

significantly more 

often…

… but Neanderthals 

never lived in China!



N

Neandertals

~2.5%

~2.5%

~2.5%

Neanderthal Interbreeding

As modern humans migrated out of Africa, they apparently interbred with 

Neanderthal’s so we see their alleles across the rest of the world and carry 

about 2.5% of their genome with us!



What about other ancient hominids?



Denisova cave
Altai mountains

Russia

Academician A.P. Derevianko





Sequence length
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Extraordinary preservation

5% 
endogenous

DNA

>70% 
endogenous

DNA

Best 
Neandertal 

bone

Denisova 
bone



Denisovans & Neandertals



Did we mix?

No evidence for 

Denisovans mixing with 

other populations…

Except in New Guinea!



Timeline of ancient hominids



Timeline of ancient hominids



Timeline of ancient hominids



Timeline of ancient hominids



Timeline of ancient hominids







Changes in Non-coding & regulatory sequences
26 affect well-defined motifs inside 

regulatory regions

Recipe for a modern human

Changes in protein coding genes
277 cause fixed amino acid substitutions
87 affect splice sites

109,295 single nucleotide changes (SNCs) 

7,944 insertions and deletions 



skeletal morphologies (limb length, digit development)

morphologies of the larynx and the epiglottis

skin pigmentation

Enrichment analysis



FOXP2 Analysis

Molecular evolution of FOXP2, a gene involved in speech and language
Enard et al (2002) Nature. doi:10.1038/nature01025

• Mutations of FOXP2 cause a severe 
speech and language disorder in people

• Versions of FOXP2 exist in similar 
forms in distantly related vertebrates; 
functional studies of the gene in mice 
and in songbirds indicate that it is 
important for modulating plasticity of 
neural circuits.

• Outside the brain FOXP2 has also 
been implicated in development of 
other tissues such as the lung and gut. 


