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Adjustment of Effective Population Size

To account for different generation times in our populations, we adjusted population sizes for recent epochs:

Nadjust
E = NE

Ga

Gm
,

where Nadjust
E is the adjusted population size, Ga is the number of generations per year and Gm is the mean

number of Generations per year over all populations (Table 1, (Oppold et al. 2016)).

We refrained from adjusting population sizes in the distant past, as additional information on local climate
and the spacial distribution of the population is not readily available (or even possible to obtain).

Table 1: Populations with generations per year

Population Abbreviation Generations per year θ (Migrate Analysis)
Hessen (G) MG 7.85 0.0316
Metz (F) NMF 7.7 0.197
Lyon (F) MF 9.07 0.396
Piemont (I) SI 10.57 0.031
Andalucia (S) SS 14.86 0.025
mean 10.01
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Models in Detail

General settings, consistent in all models:

Number of simulations per model: 200,000 Number of populations: 5
Number of samples: 20 per population
Length of sequence: 1,000 base pairs
Mutation rate per site and generation µ: 4.1 × 10−9

Recombination rate: 0
Transition bias: 0.595

Simulations were performed using fastsimcoal v. 2.5.2 (Excoffier and Foll 2011).

Migration pathways

In all models migration between neighboring populations is allowed (Fig.1 and Table 2).
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Figure 1: Locations of populations and possible migration routes between them (Kahle and Wickham 2013).
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Table 2: Matrix of possible migration between neighboring popula-
tions.

MG NMF MF SI SS
MG 0 possible 0 0 0
NMF possible 0 possible 0 0
MF 0 possible 0 possible possible
SI 0 0 possible 0 0
SS 0 0 possible 0 0

Constant Demography Model

As the simplest option we chose a population split model of constant population sizes and migration rates
constant over time (Fig. 2, Table 3). Migration rates and population sizes are based on the results of the
Migrate-n analysis (Beerli and Felsenstein 2001; Beerli 2006).
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Figure 2: Graphical representation of demographic model: constant demography model (time scales in
thousand generations).

Table 3: Population sizes in constant demography model. Nadjust
E

and N initial
E give number of individuals at present and 125,000

generations ago.

Population Abbreviation Nadjust
E N initial

E

Hessen (G) MG 1000857 0
Metz (F) NMF 6120294 0
Lyon (F) MF 14491648 28983
Piemont (I) SI 1322063 0
Andalucia (S) SS 1498905 0
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Table 4: Migration matrix in constant demography model.

MG NMF MF SI SS
MG 0 9.1 × 10−4 0 0 0
NMF 9.1 × 10−4 0 2.5 × 10−5 0 0
MF 0 9.1 × 10−4 0 3.0 × 10−5 9.1 × 10−4

SI 0 0 1.9 × 10−5 0 0
SS 0 0 1.5 × 10−5 0 0

Population Growth Model
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Figure 3: Graphical representation of demographic model: population growth model (time scales in thousand
generations).

All parameters of this model are the same as in the Constant Demography Model, except for the addition of
a population expansion (Fig.3). The growth rate is r = 1.0 × 10−5 and population growth is given by:

Nt = N0e
rt,

where Nt equals population size in generation t and N0 is the initial population size (Excoffier and Foll 2011).
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Approximated Demographic Model

Based on the results of our MSMC2 analysis (Schiffels and Durbin 2014) we developed an approximated
demographic model (Fig. 2 of main article) of population split, shrinkage and following expansion. Migration
rates change over time, first decreasing to near isolation and then rising again, mirroring inferences on
cross-coalescence rate from the MSMC2 analysis (Fig. 4, Table 4).
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Figure 4: Graphical representation of demographic model: approximated population model (time scales in
thousand generations).

Table 5: Population sizes at different time points (in generations)
and migration rates (MIG) in these epochs.

present 2000 5000 20000 50000 90000 125000
MG 282318 39211 18037 16000 20000 27000 0
NMF 615385 38462 16923 12000 19000 25000 0
MF 308072 47117 18122 13000 20000 26000 29000
SI 253427 26399 15839 18000 25000 30000 0
SS 504735 37113 14845 8000 15000 18000 0
MIG 1.02 × 10−5 2.7 × 10−4 3.0 × 10−4 3.7 × 10−3 5.1 × 10−3 2.9 × 10−3 0

Calculation of FST values

Pairwise FST values are used to detect short term genetic distances between populations (Excoffier and
Lischer 2010; Reynolds, Weir, and Cockerham 1983; Slatkin 1995). We calculated these for all models as well
as the empirical data, generated density functions and compared them (Fig. 5). Computation was performed
with arlsumstat, the command-line version of Arlequin 3.5 (Excoffier and Lischer 2010).

Kruskal-Wallis tests showed significant differences in all pairings (Hollander, Wolfe, and Chicken 2013).
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Figure 5: Comparisons of density functions of pairwise FST values between all pairs of populations
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