
HAL Id: hal-04659155
https://hal.inrae.fr/hal-04659155v1

Submitted on 22 Jul 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - NoDerivatives 4.0
International License

Inference of recent fragmentation
Rémi Tournebize, Simon Boitard, Olivier Mazet, Lounès Chikhi

To cite this version:
Rémi Tournebize, Simon Boitard, Olivier Mazet, Lounès Chikhi. Inference of recent fragmentation.
6th European Conference of Tropical Ecology - GTOE2023, The Czech Society for Ecology, Jun 2023,
Ceske Budejovice, Czech Republic. �hal-04659155�

https://hal.inrae.fr/hal-04659155v1
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://hal.archives-ouvertes.fr


f r
g

a
n

me

tati

on

inference 
of  recent

- G T O E -
20 VI 2023

Rémi Tournebize
Simon Boitard
Olivier Mazet

Lounès Chikhi

UMR EDB
Toulouse 

France



poup tl
a
ions



po u
p

tl a

i on
s



Madagascar

forest cover

-44%
 Rakotoarinivo et al. (2020)

   recent
fragmentation

https://www.researchgate.net/profile/Mijoro-Rakotoarinivo


when?
how much?

did it occur

did it affect



CONSERVATION

how fragmentation will 
affect the genomic 
composition of populations?

REAL HISTORY

demographic 
MODEL

GENOMIC 
COMPOSITION
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__CONSERVATION

How fragmentation will affect the genetic 
composition of populations across the system 
through time?

THEORETICAL
which genomic statistics will 
best help us infer the 
demographic model?

REAL HISTORY

demographic 
MODEL

GENOMIC 
COMPOSITION
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Types of genomic data

unphased
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unphased phased
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10

€€€€



Types of genomic data

unphased phased

recombination event
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Types of genomic statistics

genotype-based
unphased genetic data

genealogy-based
phased genetic data
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Genotype-based statistics
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   within-population                                  between-populations 

nucleotide diversity
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Tournebize et al. (2022) PLoS Genetics



Genealogy-based statistics

15

Tc,3

Tc,2

Tc,1

coalescence times Tc



Genealogy-based statistics
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lengths of the identity-by-descent [IBD] segments

 very informative about recent events 

Genetic distance (cM)
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2,500 simulations
of two models
using coalescent
theory

inference in ABC with random forests

Study by simulations
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Tf    ~    Stat1  +  Stat2  +  Stat3  +   ...

constant fragmentation

Tf
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How well can we 

    detect 

           fragmentation
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Detection power

19

M
or

e 
re

ce
nt

Less intense

Accuracylimited power to 
detect 

recent & weak 
fragmentation

Accuracy:

Cohen’s

genotype
based



Detection power
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still limited power

more detection 
power in general

+ Cohen’s
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Detection conundrum

We are more likely to miss a recent 
fragmentation that occurred 

than to detect a recent 
fragmentation when it did not 
occur!
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underdetection 
of recent 
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False 
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Negative



Conclusion

22!
Population genetics may need to be 
complemented with demographic studies 
to detect recent & weak fragmentation



How well can we 

    characterize 

           fragmentation
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Estimation power
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Conclusion

25!
Genomic statistics have
power to estimate the parameters of 
recent & ancient fragmentation



Take Home Message

Population genetics:
   likely to underestimate fragmentation 
   prevalence

Genomic statistics:
   useful to infer fragmentation parameters

Thank you for your attention!



Population & Conservation Genetics Group
Lisbon & Toulouse
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ASCEND:  Allele Sharing Correlation
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        proxy of the IBD segment length distribution



Estimation power
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