
Supplementary Note – Materiel & Methods
Selection of individuals
Individuals included in the FranceGenRef (FGR) study were selected based on the places of birth of their four grandparents less than 40 kilometers apart in France. Distances between birthplaces were calculated based on the longitudes and latitudes of birthplaces using haversine formula. The aim was to describe the genetic diversity across French regions that existed at the beginning of the 20th century when long distance mobility was limited by the lack of transportation infrastructure and when people tended to marry within their local community.
For whole-genome sequencing, a total of 862 individuals (274 females and 588 males) were sampled from three different studies: 50 individuals (25 females and 25 males) were blood donors sampled in the Finistère department in the Brittany region (BRI) (referred to as the FINISTERE study), 354 individuals (177 females and 177 males) were blood donors from the PREGO biobank (www.vacarme-project.org) with ancestries in the other departments of Brittany (Côtes d’Armor, Ile-et-Vilaine and Morbihan) and in the 5 departments of the Pays-de-la-Loire region (PAY) (Loire-Atlantique, Maine-et-Loire, Mayenne, Sarthe and Vendée), 458 individuals (72 females and 386 males) were volunteers from the GAZEL cohort (www.gazel.inserm.fr/en) (1).
All individuals from these three cohorts and biobanks were selected among the volunteers who gave a blood sample and who answered a questionnaire on their parents and grandparents’ places of birth. Compared with FINISTERE and PREGO, individuals from the GAZEL cohort had ancestries in 39 different French departments (see supplementary TableS1 and FigureS1 for description of the samples). 

DNA extraction
DNA of individuals from the PREGO and FINISTERE studies were extracted from frozen fresh venous blood. DNA of individuals from the GAZEL study were extracted from frozen buffy coat samples at the CEPH Biobank on an automated system, either Autopure (Qiagen) or Chemagic Prime (PerkinElmer) using respectively the salting out method or magnetic beads.

Sequencing and Variant calling	
Sequencing was performed at CNRGH (Evry, France) (www.cnrgh.fr) using truseq DNA PCR free kits, 856 samples were processed on 145 flowcells  on illumina HiSeqX sequencers set to pairing sequencing and 2x151 cycles.  8 samples were sequenced by flowcells aiming for a 30x depth of coverage. 
· SNV and Insertion-Deletions (INDELs)
[bookmark: _30j0zll]The variants calling step was performed using an NGS pipeline following the recommendations of the Broad Institute GATK "Best Practices" (https://software.broadinstitute.org/gatk/best-practices). Reads were mapped on the GRCh37 and GRCh38 (excluding alternative contig and adding a EBV decoy contig) reference genomes with bwa-mem and variants were called with HaplotypeCaller in GVCF mode. GVCF files were then merged using GATK CombineGVCF, recalibrated and annotated with SnpEff (2) and the gnomAD database. Depth of coverage was computed for each sample at each reference base position with samtools-depth (3).  
· Structural variants (SVs) calling and annotation	
Manta (v1.6) (4) was used with default parameters to call SV. Following the methods provided by Graphtyper (v.2.7.5) (5), positions were merged by SVimmer and genotyped by Graphtyper genotype_sv. Additional information were added to the dataset using truvari ‘anno’ functions including the genotype count (gtcnt), the low complexity regions entropy score (lcr) and the length and type of the structural variation (svinfo). We used Duphold (v.2.3)(6) to add depth-based information and set deletions and duplications genotypes to missing as recommended for deletions  with DeptH Flank Fold-Change (DHFFC) greater or equal to 0.7 and duplications with “DeptH Fold-Change” compared to bins with similar GC-content (DHBFC) smaller or equal to 1.3. Genotypes were also set to missing if their filters (FT) were FAIL2 (DP >10 and GQ <30) or FAIL3 (DP <10 and GQ <30). Finally, SVs overlapping centromeric regions and SVs with 80% overlap of complex regions were discarded.


Quality Control of the individual sequence data
Quality control (QC) at the individual level was performed on the data generated from the initial calling on GRCh37. It was based on a LD-pruned subset of variants that were assigned a PASS filter by the variant calling pipeline, were annotated with an rs name, had less than 5% of missing genotypes and had a Minor Allele Frequency (MAF) ≥ 0.05. Pruning was performed using plink1.9 --indep-pairwise 50 5 0.2 (7,8) and variants located in the regions of long range LD (9) were removed. 
 All samples clustered with 1000 Genomes Europeans (Supp. Fig. S2). Four individuals (1 PREGO, 1 Finistère, 2 GAZEL) were removed for relatedness (PI-HAT ≥ 0.185 with another individual); two (1 PREGO, 1 Finistère) for contamination (heterozygosity > 4 SD, PI-HAT > 0.05 with >50% of samples). The final dataset includes 856 individuals (271 females, 585 males) with grandparental birthplaces available for 853 of them as 3 individuals from GAZEL with missing birthplace information were included at the sequencing step to replace 3 individuals whose DNA extraction failed; Table S1).

Position of the FGR data in the European geo-genetic map
To investigate the relationships between the FGR individuals and other European populations, we proceeded as in (10), and combined three genome-wide datasets enriched in western European samples: EGAD00000000120 (MS dataset, 11,376 individuals) (11), EGAD00010000124 (PS dataset, 2,622 individuals) (12), and EGAD00010000632 (POBI dataset, 2,912 individuals) (13). MS and PS samples were genotyped on the Human670-QuadCustom array (580K SNPs), and POBI samples on the Human1-2M-DuoCustom array (1.1M SNPs). Genotypes (.gen files) were converted to PLINK format with gtool (v0.7.5), filtered using the original QC thresholds, strand-harmonized (Illumina TOP; PLINK v1.9), and lifted over from hg18 to hg19 (UCSC liftOver).
We merged MS samples from continental Europe and the UK with Irish PS samples, then added a subset of POBI samples (Dyfed, Gwynedd, Cornwall, Norfolk, Kent), and finally 70 HGDP samples from Sardinia, the Basque Country, Orkney, and the Mbuti (Illumina 650Y array; lifted to hg19). SNPs failing Hardy–Weinberg equilibrium (p < 10⁻⁵), mapping to the HLA region, or multiallelic sites were excluded. The final merged modern dataset comprised 9,704 individuals and 433,940 autosomal SNPs. 

Fine-scale stratification within France using PBWT-paint chunk count matrix
Phasing was carried out using SHAPEIT5 (14) and PBWT-paint (15) was applied on each phased chromosome separately before combining results into a chunk count matrix using the ‘chromocombine’ script (16). Clustering was performed using mclust  R function (17) on the top 8 PCs of the chunk count matrix with a number of groups fixed to 20. 

French genomic variability not captured in gnomAD
To assess the fraction of French genomic variation absent from gnomAD (exomes and genomes), we quantified the number of variants not present in gnomAD, both overall and per FGR individual, and examined their distribution across French regions. Analyses were performed separately for SNVs/INDELs and SVs, using GRCh38 callsets and gnomAD releases v4.1 that comprises 807,162 samples (730,947 WES and 76,215 WGS) with alignment based on GRCh38. 
For SNVs/INDELs, gnomAD annotations were done with custom scripts and we also used VEP v113 (18) to determine if the variant was present in dbSNP v156 . Novel variants as reported in Figure 2 are variants that are absent from both gnomAD v4.1 and dbSNP v156. 
[bookmark: _GoBack]For SVs, comparisons with gnomAD v4.1 SV dataset were conducted with Truvari bench (v3.5.0) for each type of SV, under the following parameters: 300 bp tolerance for breakend definition, minimum reciprocal overlap of 0.8, and allowance for multiple matches between SVs. SVs with at least one breakpoint falling in one of the gnomAD exclusion regions described in the files depth_blacklist.sorted.bed.gz or PESR.encode.peri_all.repeats.delly.hg38.blacklist.sorted.bed.gz were discarded from this comparison. This filter corresponds to QC3 gnomAD covered in Table S3. Maps of France were obtained from the R package “maps” (19). 

Doubletons sharing within and between regions
We sub-sampled the same number of 19 individuals in each of the 7 regions among GAZEL participants, except for 1 individuals from Normandie (NOR) who was from the PREGO cohort. We then identified all QC variants with a minor allele counts of 2 in the 133 individuals that were observed in heterozygous states in two individuals. For each of these variants, we looked from which population the two individual carriers come from. This was done separately for variants present in gnomAD and variants absent from gnomAD (Figure 3). 

Association study of common variants with geography
Association studies were conducted between common biallelic variants (3,390,997 SNVs from the GRCh37 callset with MAF ≥ 0.05, less than 5% of missing data and showing no major differences in allele frequencies between males and females at the genome-wide threshold of 5.10-8) and, respectively, the longitudes and the latitudes of grand-parent’s birthplaces. For this purpose, we computed for each individual the average value of the longitudes (resp. latitudes) of the four grand-parents’ birthplaces and scaled these values by rank-based inverse normal transformation before running the standard quantitative trait association test implemented in plink1.9 (standard linear regression of phenotype on allele dosage) (7,8). Rank-based inverse normal transformation was performed using the rankNorm function from the R package (RNOmni)(20). Results were analyzed using FUMA (21). Plots were done in R (version 4.4). 
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