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• Dataset S1. Population labels and individuals used in the supervised ADMIX-
TURE analysis as reference.
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Supplementary Figure 1. Genetic and dietary structure. All panels report the clus-
ters’ proportions inferred from genetic (A and B) and food preferences data (C). In
all panels, each row represents an individual in the same order. A) Supervised AD-
MIXTURE analysis of populations from Armenia, Azerbaijan, Georgia, Kazakhstan,
Tajikistan and Uzbekistan. Two modern (Han Chinese and the African Yoruba popula-
tion) and four ancient populations (European hunter-gatherers, Early European Farm-
ers, Caucasus hunter-gatherers, and Yamnaya) are used as references. B) Unsupervised
ADMIXTURE analysis of individuals from the six Silk Road countries and reference
populations from 1000 Genomes Project (CEU: Utah residents (CEPH) with Northern
and Western European ancestry; Han Chinese in Beijing, China; PJL: Punjabi in La-
hore, Pakistan). C) DAPC clustering analyses, reporting the results for 5 clusters.



Supplementary Figure 2. Hierarchically clustered heatmap of the foods preferences
using the UPGMA algorithm. Colored boxed at the edge of the heatmap refer to the
inferred food groups (“alcoholic beverages” in purple, “pork” in orange, “sweets” in
pink, “vegetables” in green, “animal proteins” in blue and “fruits” in red), while the
colorbar indicates the correlation values.



Supplementary Figure 3. Hierarchically clustered heatmap of the correlation matrix
computed on the “never tasted”/missing answers to the questionnaire. Only the foods
whose missing counts were significantly different among countries (“country-associated
missing foods”) have been considered in A, while B reports all foods.
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Supplementary Figure 4. Detailed representation of Figure 1. Map showing the geo-
graphical location of the cities (dots) from the six Silk Road countries sampled in this
study (dots are coloured according to the country); pseudo-coordinates of each city from
genetic (diamonds) and food preferences distances (triangles) are also shown.



Supplementary Figure 5. Dimensionality reduction analyses on the “processed”
dataset using four different techniques: multidimensional scaling (MDS), principal
component analysis (PCA, first and second principal components explained 10.59% and
5.83% of the total variance), t-distributed stochastic neighbour embedding (tSNE) and
Uniform Manifold Approximation and Projection for Dimension Reduction (UMAP).
Individuals are colored according to their country.
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Supplementary Figure 6. Principal Components correlations with longitude, age and
sex. A) First three principal components plot (top row) and Pearson correlation between
component values averaged at the city levels and city longitudes (bottom row). Points
colors and shapes refer to longitude and country, respectively. B) First three principal
components plot (top row) and Pearson correlation between component values and age
(bottom row). Points colors and shapes refer to age and country, respectively. C) First
three principal components plot (top row) and boxplots representing the distribution of
males and females along each principal component (bottom row). Points colors and
shapes refer to sex and country, respectively. Statistical tests results have been added:
Person correlations for panels A and B and Wilcoxon Rank Sum test for panel C.
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Supplementary Figure 7. Bayesian Information Criterion (BIC) value for each number
of clusters as estimated by DAPC. The chosen number of clusters is marked in red.
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Supplementary Figure 8. DAPC clustering analyses with 4 clusters. A) DAPC clus-
tering analyses with K=4 reporting the inferred clusters’ probabilities of assignment
averaged on the individual city of origin. B) Mean food preference values of individu-
als attributed to each cluster (each colour refers to a different cluster). Only the foods
whose mean preferences were significantly different among the clusters are shown. C,
D, E) Statistical analyses exploring the putative associations of the inferred clustering
patterns with known individual information: food groups and genetic ancestral compo-
nents (C), age (D) and sex (E). Bonferroni adjusted p-values are shown in panels D and
E.
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Supplementary Figure 9. DAPC clustering analyses with 6 clusters. A) DAPC clus-
tering analyses with K=6 reporting the inferred clusters’ probabilities of assignment
averaged on the individual city of origin. B) Mean food preference values of individu-
als attributed to each cluster (each colour refers to a different cluster). Only the foods
whose mean food preference were significantly different among the clusters are shown.
C, D, E) Statistical analyses exploring the putative associations of the inferred clustering
patterns with known individual information: food groups and genetic ancestral compo-
nents (C), age (D) and sex (E). Bonferroni adjusted p-values are shown in panels D and
E.
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Supplementary Figure 10. DAPC clustering analyses with 7 clusters. A) DAPC clus-
tering analyses with K=7 reporting the inferred clusters’ probabilities of assignment
averaged on the individual city of origin. B) Mean food preference values of individu-
als attributed to each cluster (each colour refers to a different cluster). Only the foods
whose mean food preference were significantly different among the clusters are shown.
C, D, E) Statistical analyses exploring the putative associations of the inferred clustering
patterns with known individual information: food groups and genetic ancestral compo-
nents (C), age (D) and sex (E). Bonferroni adjusted p-values are shown in panels D and
E.
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Supplementary Figure 11. DAPC clustering analyses with 5 clusters (best number
of clusters according to BIC values) on the permutated dataset. A) DAPC clustering
analyses with K=5 reporting the inferred clusters’ probabilities of assignment averaged
on the individual city of origin. B) Mean food preference values of individuals attributed
to each cluster (each colour refers to a different cluster). Only the foods whose mean
food preference were significantly different among the clusters are shown. C, D, E)
Statistical analyses exploring the putative associations of the inferred clustering patterns
with known individual information: food groups and genetic ancestral components (C),
age (D) and sex (E). Bonferroni adjusted p-values are shown in panels D and E.
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Supplementary Figure 12. A) DAPC results plotted for the downsampled and sex/age
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(Fig. 3A) and the downsampled and sex/age matched dataset.
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of the run with k + 1 clusters as a combination of clustering results obtained with k
clusters.
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Supplementary Figure 14. DAPC clustering analyses with 5 clusters on the dataset
where we replaced the “never tasted” answers with the value 3. A) DAPC clustering
analyses with K=5 reporting the inferred clusters’ probabilities of assignment averaged
on the individual city of origin. B) Mean food preference values of individuals attributed
to each cluster (each colour refers to a different cluster). Only the foods whose mean
food preference were significantly different among the clusters are shown. C, D, E)
Statistical analyses exploring the putative associations of the inferred clustering patterns
with known individual information: food groups and genetic ancestral components (C),
age (D) and sex (E). Bonferroni adjusted p-values are shown in panels D and E.



Descriptives

95% Confidence Interval

 country N Mean Lower Upper

cluster 1 UZBEKISTAN 85 0.33271 0.23501 0.43041

ARMENIA 95 7.25e-4 4.68e-5 0.00140

GEORGIA 114 0.00920 -0.00793 0.02633

AZERBAIJAN 53 0.47946 0.35116 0.60776

KAZAKHSTAN 46 0.36151 0.23094 0.49209

TAJIKISTAN 84 0.70967 0.61875 0.80059

cluster 2 UZBEKISTAN 85 0.03958 2.09e-4 0.07895

ARMENIA 95 0.48311 0.38578 0.58044

GEORGIA 114 0.24087 0.16516 0.31658

AZERBAIJAN 53 0.14809 0.05890 0.23727

KAZAKHSTAN 46 0.02963 -0.01351 0.07277

TAJIKISTAN 84 0.02371 -0.00800 0.05543

cluster 3 UZBEKISTAN 85 0.47855 0.37760 0.57949

ARMENIA 95 0.05243 0.00900 0.09586

GEORGIA 114 0.05479 0.01708 0.09249

AZERBAIJAN 53 0.28014 0.16488 0.39540

KAZAKHSTAN 46 0.33559 0.21264 0.45854

TAJIKISTAN 84 0.21770 0.13654 0.29886

cluster 4 UZBEKISTAN 85 0.06612 0.01467 0.11757

ARMENIA 95 0.17515 0.10140 0.24890

GEORGIA 114 0.33886 0.25497 0.42274

AZERBAIJAN 53 0.03552 -0.01309 0.08414

KAZAKHSTAN 46 0.08815 0.01058 0.16572

TAJIKISTAN 84 0.04769 0.00189 0.09350

cluster 5 UZBEKISTAN 85 0.08304 0.03003 0.13605

ARMENIA 95 0.28859 0.20145 0.37572

GEORGIA 114 0.35629 0.27280 0.43978

AZERBAIJAN 53 0.05679 2.14e-4 0.11336

KAZAKHSTAN 46 0.18512 0.07581 0.29442

TAJIKISTAN 84 0.00123 -7.96e−4 0.00325

Supplementary Table 1. Descriptive table of cluster assignments per country.



food cluster Cronbach’s alpha
pork 0.6870

alcohol 0.7968
vegetables 0.8876

sweets 0.7729
animal proteins 0.8613

fruits 0.8752

Supplementary Table 2. Cronbach’s alpha values for the food clusters.



Food adj-pvalue
PORK CHOPS 2.79e-43
SULGUNI 3.36e-40
KURUT 1.07e-35
HAM 2.97e-35
BRANDY 6.50e-32
RED WINE 1.70e-27
COOKED SALAMI 2.09e-27
WHITE WINE 4.39e-27
VODKA 8.67e-26
BEER 2.20e-23
ASPARAGUS 9.22e-15
VINEGAR 9.42e-11
OLIVES 9.58e-11
BLACKBERRY 2.24e-10
BANANA 3.75e-09
ADGIKA 4.31e-08
JAM 4.12e-07
SALTY RICOTTA 5.66e-07
SWEET RICOTTA 3.00e-06
MULBERRY 5.30e-06
SPINACH 1.15e-05
BARLEY 1.29e-05
COTTAGE CHEESE 1.77e-04
STRAWBERRIES 3.43e-04
CHILLI PEPPER 1.71e-03
LIVER 3.29e-03
WILD MUSHROOMS 4.33e-03
EGGPLANT 7.06e-03
SMOKED CHEESE 1.25e-02
KILKA 2.00e-02
COFFEE 3.88e-02

Supplementary Table 3. Bonferroni adjusted p-value of chi-square test on missing
counts among countries for each food. Just the significantly different foods are reported.


