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Study description

Research sample

Sampling strategy

Data collection

Timing and spatial scale

The DNA and RNA data generated in this study have been deposited in Sequence Read Archive (SRA) under the BioProject numbers PRJNA373967 (https://
www.ncbi.nlm.nih.gov/bioproject/PRJNA373967), PRJNA390884 (https://www.ncbi.nlm.nih.gov/bioproject/PRJNA390884), PRJNA385116 (https://
www.ncbi.nlm.nih.gov/bioproject/PRJNA385116), PRJNA321480 (https://www.ncbi.nlm.nih.gov/bioproject/PRJNA321480). The sequences of the reference genome
used in this study are accessible under the BioProject number PRJEA18785 (https://www.ncbi.nlm.nih.gov/bioproject/PRJEA18785/). The phenotypic data generated
in this study are provided as a Supplementary Data file. Source data are provided with this paper.

We analysed WGS-derived short-read DNA sequences, using a reference-based alignment strategy, from a sample of 204 Vitis
vinifera accessions (WGS panel) that captured the genetic diversity in the species, based on existing public information on the
characterisation of grapevine germplasm repositories with SNP chips (diversity panel). DNA analyses were aimed at describing
intraspecific genetic diversity and population structure as well as at characterizing genomic regions that showed low levels of
nucleotide and haplotype diversity as a possible consequence of artificial selection. To finely characterize the genomic region that
showed the lowest level of diversity, we generated RNA short reads and phenotypic data to investigate the impact of low diversity in
the region on gene expression and berry-related traits.

The research sample for WGS is a group of cultivated grapevine varieties that is compared to undomesticated accessions. The sample
is meant to represent all major groups of wine grapes that provided the foundation of the global wine industry and to include
controls from table grapes and undomesticated grapes. The rationale for this sample choice is functional to the aims of the study
described in the panel above (which require that the analysed set captures most of the intraspecific variation in genetic diversity) and
to address the evolutionary questions about the relationships between natural populations and botanical groups of cultivated
varieties (which requires genetic variation within groups to be well represented). The study is also extended to a larger diversity panel
(n = 1,445) using data from existing data sets cited in Figure 3 and reported in detail in Source Data. These datasets refer to grapevine
accessions held in the largest European germplasm repositories of INRA Domaine de Vassal (France), IMIDRA Finca El Encin, Madrid
and ICVV, Logroño (Spain) and JKI Geilweilerhof, Siebeldingen (Germany) [references in main text: Laucou et al 2018, Marrano et al
2018, De Lorenzis et al 2019, Ramos-Madrigal et al 2019] as well as to further germplasm from the South Caucasus that is not
comprehesively represented in European gene banks [references in main text: De Lorenzis et al 2015]. These datasets represent the
state-of-art for the known genetic variation in the species V. vinifera. All accessions therein are characterized at a common set of
variant sites that could compared with WGS data. The rationales for including these datasets in the present study are: 1) to have a
highly reliable representation and validation of the fraction of diversity captured by the WGS panel compared to the known diversity;
2) to extend analyses of population genetics for parameters that are first accurately defined in the WGS panel using millions of
unbiased SNPs to the analysis of the most ample genetic datasets available from literature and public repository, though genotyped
at a subset of variant sites.

Sample-size calculation was not predetermined. For evolutionary analyses based on whole-genome sequencing, the sample included
204 accessions that well represent the known diversity in the species. This sample size is sufficient to capture the known genetic
diversity. We performed an a posteriori validation by comparing this sample (n = 204) with a larger diversity panel (n = 1,445) using
GBS data from existing data sets. For RNA analysis and the characterization of the selective sweep on chromosome 17, we used a
sub-set of accessions that carry in different diploid combinations the haplotypes that had been identified in the whole n = 204
sample.

Berries of 88 varieties were sampled at same developmental stage on different dates (Supplementary Data 2), from two replicated
field plots. From each plot two batches of asynchronous berries were collected over the same bunches, one composed of hard
berries (target developmental stage: 5.2 °Brix), the other composed of soft berries (target developmental stage: 6.4 °Brix), both
sorted by firmness to the touch. The accuracy of berry sorting was validated by subsampling from each batch random subsets of
berries for destructive measurements, e.g. soluble solids concentration (Figure 6), berry weight, number of seeds per berry, seed
fresh weight, and derived parameters (Supplementary Data 2). Data were collected by Gabriele Di Gaspero. Data of soluble solids
concentration were visually read using hand-held refractometer with automatic temperature compensation (ATC-1, ATAGO CO., LTD,
Saitama, Japan). All data mentioned here were recorded in excel spreadsheets.

Data collection started in 2016 on day of the year 204 (22 July 2016 Gregorian Date) and it was completed by day of the year 236 (23
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Data exclusions

Reproducibility

Randomization

Blinding

Did the study involve field work? Yes No

Field work, collection and transport
Field conditions

Location

Access & import/export

Disturbance
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August 2016 Gregorian Date). Each accession was sampled at a single time-point, corresponding to the exact day when hard and soft
berries coexisted on the same bunches. The day of collection of each accession (when this condition occurred) is reported in
Supplementary Data 2 along with soluble solids concentration data that account for the occurrence of this condition. The rationale
for this timing in sampling was the necessity to collect berries from different accessions with different phenology at a synchronized
developmental stage. The spatial scale from which the samples were taken is a geographical line spanning approximately 90 Km. The
exact location of the three sampling sites along this line is 46.06 N, 12.84 E; 46.03 N, 13.23 E; 45.86 N, 13.96 E.

One sample from the n = 204 set was excluded from certain analyses and this was stated in that part of the text.

“We first used a model–based clustering approach using whole genome sequence data of 203 accessions of vinifera (after removing
accession KE–06 from this specific analysis, following the classification of this individual as a feral escapee done by Liang and
coworkers)”

For genome–wide association analysis (GWAS) of the seed–to–berry ratio (reported in Supplementary Figure 20 for explaining the
phenotypic effect of the selective sweep on chromosome 17), the accessions Sultanina and Kishmish Vatkana, which carried only
remains of the undeveloped seeds due to stenospermocarpy–a trait controlled by an independent locus on chromosome 18–were
excluded.

Reproducibility of the results regarding the genetic structure of the grapevine germplasm, the relationships between populations and
the origin of European wine grapes was obtained by testing alternative assumptions and different hypothetical evolutionary
scenarios as reported in Supplementary Note 5 and Supplementary Figures S13–20.

Population genetic analyses were conducted without a priori allocation of samples into groups, with one exception explained below.
Grouping of samples for generating figures and for calculating parameters within populations was solely based on the information of
DNA variation data, with an agnostic approach with regard to other assumptions, which we considered necessary for an unbiased
approach. An exception to this rule was only done for generating Figure 1b, with the following rationale. A priori geographic
clustering was used only for producing for the TreeMix analysis on the extended germplasm of the diversity panel. Individual varieties
were assigned to a country of origin based on information reported in the Vitis International Variety Catalogue database or to the
earlier or most renowned growing area. Countries were grouped into broad geographical areas that have homogeneous within–areas
and differentiated between–areas climate conditions, following the Köppen-Geiger climate classification map. All groups were
defined in the main article and the complete composition of all groups is reported in Source Data.

Berries used for generating phenotypic data were sampled blind regardless their size, shape, color, position on the bunch, position on
the vine.

Phenotypic data on berry parameters were generated from berries collected on plants grown in three germplasm repositories,
University of Udine (Udine, Italy, 46.03 N, 13.23 E), Kmetijsko Gozdarski Zavod Nova Gorica (Vrhpolje, Slovenia, 45.86 N, 13.96 E) and
VCR Research Center (Rauscedo, Italy, 46.06 N, 12.84 E), during the season 2016. Monthly averages of daily average temperature (°C)
and total precipitation (mm) scored during the growing season 2016 at the closest meteorological stations were:

Udine: Apr, 13.7°C, 66.3 mm; May, 16.4°C, 238.3 mm; Jun, 21.2°C, 122.4 mm; Jul, 24.3°C, 92.3 mm; Aug, 22.4°C, 68.7 mm; Sep 20.6°
C, 113.9 mm.

Rauscedo: Apr, 14.0, 66.1 mm; May, 16.5°C, 175.3 mm; Jun, 20.9°C, 112.7 mm; Jul, 23.6°C, 69.0 mm; Aug, 21.7°C, 163.8 mm; Sep
20.0°C, 68.9 mm.

Vrhpolje: Apr, 13.1°C, 73.4 mm; May 16.0°C, 123.4 mm; Jun, 20.7°C, 162.8 mm; Jul, 23.9°C, 67.6 mm; Aug, 22.6°C, 74.9 mm; Sep
20.0°C, 108.2 mm.

Udine, Italy, 46.03 N, 13.23 E 88 m.a.s.l.

Vrhpolje, Slovenia, 45.86 N, 13.96 E, 136 m.a.s.l.

Rauscedo, Italy, 46.06 N, 12.84 E, 130 m.a.s.l.

No natural habitats have been accessed for sampling

Leaf and berry samples for DNA and RNA sequencing were collected from plant stocks held by germplasm repositories.




