
HAL Id: hal-02932297
https://hal.inrae.fr/hal-02932297

Submitted on 7 Sep 2020

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.

Testing the presence of a barrier to nuclear gene flow
between two distant mitochondrial lineages of the bank

vole (Myodes glareolus) in central finland
Julie Pisano, Raphaël Leblois, Jean-François Cosson, Nathalie Charbonnel,

Maxime Galan, Otso Huitu, Heikki Henttonen, Johan Michaux

To cite this version:
Julie Pisano, Raphaël Leblois, Jean-François Cosson, Nathalie Charbonnel, Maxime Galan, et al..
Testing the presence of a barrier to nuclear gene flow between two distant mitochondrial lineages of
the bank vole (Myodes glareolus) in central finland. GERI 2015 “ Genes, Ecosystems, and risk of
infection ”, Apr 2015, Heraklion, Greece. , 2015. �hal-02932297�

https://hal.inrae.fr/hal-02932297
https://hal.archives-ouvertes.fr


Conclusion

State of the art

Results

Testing the presence of a barrier to nuclear gene flow 
between two distant mitochondrial lineages of the bank vole 

(Myodes glareolus) in central finland 

1Lab. of conservation genetics, University of Liège, Belgium. 2 CBGP (Biological Center for Population Management), INRA, Monferrier-sur-Lez, France. 
 3Natural ressources Institute, Vantaa Research Unit, Vantaa, Finland. 

Correspondance: pisano.julie@gmail.com 

M
. r

ut
il

us
-t

yp
e 

 
m

tD
N

A
 

M
. g

la
re

ol
us

-t
yp

e 
 

m
tD

N
A

 

Mitotype

Mito-nuclear  
Discordance  

442 specimens of M. glareolus 
17 microsatellite loci 
Cytochrome b gene sequences 

Primary contact zone Secondary contact zone 

Two hypotheses about Finland Colonisation

EXPECTATIONS 
No barrier to nuclear gene flow 
Evidence of a barrier to nuclear 

gene flow 

①  Genotypic differentiation between sites: 
•  Sites from distinct mitotypes are more 

differentiated than sites within each mitotype 
•  Sites from larger distance are also more 

differentiated 

Nuclear population structure 

②  Projection of indices of allelic richness (A) & 
estimated heterozygosities (He) along Finland: 

•  Highest genetic diversity in the South 
•  Genetic diversity lower northward  
Ø  But no relationships with geographical distances	  

①  PCA & DAPC: 
•  No genetic differentiation  
Ø  Only a slight differentiation 
       along the latitudinal axis 

 

②  STRUCTURE: 
•  No distinct genetic clusters 
Ø  Only a very slight signal distinguished  
       the Northern sites from the rest 

 
③  GENELAND:  

•     Different spatial positions of clusters in all run 
Ø     Genetic discontinuity between GLA and RUT 
        almost in  all runs 

 
④   Isolation By Distance analyses: 

•  Highly significant patterns  
Ø  The genetic differentiation (FST) is correlated with the geographic distances, 

which means that the more geographically distant specimens will be from each 
other, the more genetically differentiated. 

Ø  These IBD patterns suggest the occurrence of a slight barrier to nuclear gene 
flow  

DAPC 
DAPC 

STRUCTURE results for K = 2 

GENELAND results for K = 2 

GRAPH OF LN P(D) ESTIMATES 

K values were estimated from 1 to 10 (10 runs per K) 

Estimating nuclear clusters among Finnish 
bank voles 

A.  ‘One colonisation event hypothesis’  A population carrying the mitotype GLA colonised Finland. Later, 
mitochondrial introgression events occurred with M. rutilus leading to the introgressed mitotype RUT.  

B.  ‘Two colonisation events hypothesis’  The contact zone was formed by secondary contact after a period of 
geographic isolation. GLA and RUT populations colonised Finland independently, and the introgression occurred before 
the colonisation of Finland. We expected to observe two mitochondrial lineages in any cases but two nuclear populations 
only under the hypothesis B. 

 Difficult to identify which hypotheses best explained the origin and dispersal of Finnish 
bank vole mitotypes because results support both hypotheses 

 
 

 
Anyway, if there is a barrier, it is very weak compared to the abrupt changes in 

mtDNA. 

Bank vole, Myodes glareolus 

In progress
The next step of this study is to apply methods that  

investigate changes in neutral genetic clines to detect break in 
allelic frequencies  

and finally, identify which hypothesis best explains the 
evolutionary history of Finnish bank voles. 

Slight barrier to 
nuclear gene flow	  

No distinct 
genetic clusters	  


