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Our next relatives



The data

5 Species: 
Human, Chimpanzee, Gorilla, Orang, Rhesus

25,000 multiple sequence alignments 



Our next relatives and their phylogenetic
relationship

5-6 MYBP

6-7 MYBP

13-16 MYBP



Large scale genomic studies of Human,
Chimpanzees, Gorilla



Resolved ML trees distributed across the
15 topologies
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The Coalescent Model

 Wright Fisher population model
with constant population size.
 Each generation chooses its
parent at random.
 Pairs of lineages are traced back
to a coalescent event.
 Kingman (1982) developed a
continuous model that allows to
estimate times between the
coalescent events.
 The coalescent rate for any pair
of genetic lineages is proportional to
1/Ne in generations or to 1/θ in
substitutions.



When internal branches get short...



((H,C),G) is the most frequently observed
sequence tree

Pcongruent = 1-(2/3)e-(ΔT)/(2Ne x g)

ΔT

(Nei 1987)



The position of incongruent sequence trees
with respect to genes

 All (%) Gene (%) Exon (%) 

 
20 (0.17) 8 (0.17) 2 (0.32) 
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5 (0.04) 0 0 
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Genomic location of incongruent sequence
trees



A detailed look on chromosomes: Fraction
of incongruent trees



A detailed look on chromosomes: Effective
population size:

Pcongruent = 1-(2/3)e-(ΔT)/(2Ne x g) (Nei 1987)



Explanation 1: (Patterson et al 2006)



Explanation 1: (Patterson et al 2006)



Explanation 1: Evidence



Explanation 1: Evidence



An alternative explanation

where 
Nm =effective population size of males and
Nf  =effective population size of females
THC = time span of Human Chimp ancestor
gHC = generation time



An alternative explanation:

! 

pA = 0.765         THC = 2,100,000

pX = 0.901         gHC = 20

Solve with the following data:



The result: Uneven sex-ratio

Nm = 45,600
Nf  =   4,700

That is the sex ratio is about 10 men and 1 woman.



Advantages?



Sociobiology

Multiple partners provide females with increased resources, such as
gifts of food or protection.

Females seek out males that will provide superior DNA for their
offspring.

Female promiscuity is a tool of natural selection for enhancing the
gene pool



Evidence?



Evidence: Anthropology

Polyandry apparently took place in Tibet, the Canadian
Arctic, Zanskar, Nepal, Ladakh, the Jaunsar region in
Uttarakhand, India, Toda of South India, the Nymba, Nishi
and Sri Lanka. It is also encountered in some regions of
Mongolia, China (especially Yunnan- the Mosuo people),
and in some Subsaharan African and American indigenous
communities.
The Guanches, the first known inhabitants of the Canary
Islands, also practiced it until their disappearance.



Evidence: Behavior

Dorus et al. (2004) Nature



Evidence: Seminal protein gene SEM2

Dorus et al (2004) show
that the degree of
polyandry can impact
the dynamics of
molecular evolution.
The evolution of
SEMG2, the gene
encoding semenogelin
II, a main structural
component of semen
coagulum, is
accelerated in
polyandrous primates
relative to monandrous
primates.



Evidence: Seminal protein gene SEM2

Species with high levels of polyandry have a tendency to show higher
ω values.Strong selection pressure on males in promiscuous species



Evidence: Narrative

Hadith (narration):
there were four types of marriage during the ancient arab period. One ...
type of marriage was that a group of less than ten men would assemble
and enter upon a women, and all of them would have sexual relations with
her. If she became pregnant and delivered a child and some days had
passed after her delivery, she would send for all of them and none of them
could refuse to come, and when they all gathered before her she would
say to them "You (all) know what you have done and now I have given
birth to a child. So it is your child O so and so! Naming whoever she liked
and her child would follow him and he could not refuse to take him.”

(Reference so far Wikipdia)



Outlook

We need to investigate this further!!

Obvious issues:
•Does the extreme sex ratio also explain other aspects of
the data set.

•10:1 is simply a point estimate. We need a more detailed
statistical analysis.

•Comparison of Patterson et al. hypothesis to our simple
explanation.
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