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Is violence necessary to explain the post-Neolithic Y chromosome bottleneck?

» Genetic impact of segmentary patrilineal systems

wosee (il

DE LHOMME SMBEZ23

FERRARA-ITALY
JuLyYy 23-27

L. Guyon’, J. Guez', E. Heyer’, R. Chaix’ R

T UMR 7206 —Eco-anthropologie —Equipe Anthropologie Génétique, Musée de ’lHomme (MNHN), France, Paris

Introduction

N\
The male effective size of human populations from all . e Patrilineal descent
over the world underwent a severe bottleneck around = —_/ . e -
3,000-5,000 years ago [1, 4, 8]. However. this bottleneck 8 — rule according to which |nd|V|due?Is are affiliated to the descent group of
was not observed for the female effective size. E male (Ychr) their father.
L * males are closely related in the
What caused the male effective size bottleneck?

paternal line
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Time

— the first socio-cultural model proposed to account for this bottleneck m
—_—

Patrilineal descent Patrilineal descent Patrilineal descent ’ Ilneal flSSI-On,- as Opposed
group 1 group 2 group 3 to random fission

e variance in reproductive success

involved violent competition between patrilineal kin groups leading and transmission to splitting groups

to group extinction [10].

But is violence necessary to explain the male effective size
bottleneck?

« often associated with patrilocality (women migrate to

Hypothesis: a transition to non violent patrilineal organisations may have triggered an their husband'’s place of birth after marriage)

important loss of Y chromosome diversity.
'mp Verstty - decreases Y chromosome diversity with respect to

Approach: simulation of scenarios involving a transition to patrilocal residence and patrilineal mtDNA [2, 6, 7]
descent rules in human populations, using parameters based on anthropological literature. Ne‘grgﬁ:c;e"t Negrgﬁ;cgnt

Results

Impact of different parameters on the reduction of male Ne(n)

Methods
Simulations with SLIiM

Description
SLIiM female o . ! Scenarios
3 R / Panmictic population of 750
[ ] AT AN ot male constant size (1500 - --3-- 1:bilateral descent
AR P individuals) , bilateral . . . .
L+ Sa e+ + basic patrilineal --O-- 2a: patrilineal descent, random fission, no variance, no violence
Individuals display Y + lineal fissi . . : :
\l/ Introduction of chromosomes (1 Mb) and 5001 Ineal fission -- @ - - 2b: patrilineal descent, random fission, no variance, violence
. . > °
kinship rules MIDNA (10 kb) z --A\-- 2 patrilineal descent, lineal fission, no variance, no violence
to = D bil:t;?:lagézgent patr?lfneenaalg(e)szcent + violence —O— 2d: patrilineal descent, random fission, variance, no violence
250 -
village village + variance 2e: patrilineal descent, random fission, variance, violence
, @ i T : :
dgf:ggt POP‘#\%‘?’?”:SESS into * variance & violence —/\— 2f: patrilineal descent, lineal fission, variance, no violence
® ol . . . . £ +variance & lineal fission
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® In scenario 2 each village Generation

is structured into 3 descent
O groups Fig 1 . Evolution of male effective size within villages through time computed from mean number of
&)

pairwise nucleotide differences (1)

Migration (patrilocal residence)

at each generation :

Villages exchange females 7501 O

at arate m = 0.1 per female
per generation

Variance
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Exponential growth
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(r=0.01 per generation) 250 -

Fig 2 . Effect of variance in reproductive success of
descent groups on the evolution of male effective size
within villages

In scenario 2,
couples are formed so
that the father and the 0L , , | , 1
mother are from different -100 80 60 -40 -20 O
descent groups (exogamy). Generation
Descent groups display
different growth rates.

extinction. Descent groups split when Estimation of male and female Ne using BEAST under scenario 2f

@ - their size overpasses a

F'F] .-q"| fission  \_© fxed threshold and if the (patrilineal descent, lineal fission, variance, no violence)
@ ast fission event happened 4
kit o fan 2 generstons

er'T'—| their size goes to 0. The

) fission is either random or
& prlme ’ ‘ lineal.

Testing different variants of scenario 2 (villages with patrilineal descent):

@'
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3000 1

1000 -

 with or without variance in reproductive success between o
descent groups

» descent groups undergoing random fissions or lineal fissions
 with or without violent intergroup competition

300 1

100 1

Ne(r) and Bayesian Skyline Plots (BSPs)

30 1 | . . . |
Computation of male and female effective sizes using: T e enerations) °
* average numb_er of pairwise nucleotide d'ﬁerences () Fig 3 . Bayesian Skyline Plots of Y chromosome and mtDNA under scenario 2f (patrilineal descent with
« Bayesian Skyline Plots (BSPs) generated with BEAST [9] variance in reproductive success between groups, lineal fission without violent competition)
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