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Extended Data Fig. 3 | First two components of the Principal Components 
Analysis (PCA) from the entire dataset. Strains are coloured based on their 
population and the strains from the Hardy ecospecies are represented by a dot 

while the crosses represent Ubiquitous strains. Squares and circles respectively 
indicate primate and H. acinonychis strains.



Extended Data Fig. 4 | FineSTRUCTURE analysis of the strains from 
hspSiberia, hspIndigenousNAmerica and hspIndigenousSAmerica. The 
strains from the Hardy clade are highlighted by red shading, overlaying the 
dendrogram on the left of the plot, while the Ubiquitous strains are highlighted 
with blue. FineSTRUCTURE uses an in silico chromosome painting algorithm to 
fit each strain as a mosaic of nearest neighbours, chosen from the other strains 

in the dataset. Each row shows the coancestry vector for one strain, which is a 
count of the number of segments of DNA used in the painting from each of the 
other strains in the dataset. High coancestry between strains implies that they 
are nearest neighbours for many segments of the genome and hence share 
genetic material from a common gene pool. FineSTRUCTURE based clustering 
is more sensitive to recent gene flow than clustering using genetic distances.
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Extended Data Fig. 5 | Manhattan plot resulting from a GWAS analysis of the 
Hardy vs Ubiquitous strains from hspSiberia and hspIndigenousNAmerica. 
The green line represents the significance threshold (-log10(p) = 10, bayesian 
Wald test with a correction for multi-testing giving a significance threshold 

equals to α/nsnps = 0.05/285,792). Points are coloured based on FST (fixation 
index between Hardy and Ubiquitous ecospecies) values (red: FST > 0.9, blue: 
FST 0.5 − 0.9, grey: FST < 0.5). Half points at the top of the plot indicate an 
estimated p-value of zero and FST of one.



Extended Data Fig. 6 | Average ancestry profiles of Global H. pylori. (A) With 
hpSahul donors and (B) without hpSahul donors. Close-up of Hardy primates 
and hpSahul strains (C) with hpSahul donors and (D) without hpSahul donors. 
Although the primate strains do not correspond to any hpSahul strains present 

in the data (based on their ancestry profile in the presence of an hpSahul 
donor), they can still be assigned to hpSahul (based on their ancestry profile 
without an hpSahul donor).
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Extended Data Fig. 7 | Dot plot comparisons between genomes within and 
between ecospecies. The genomes of two hspIndigenousNAmerica, one 
Hardy and one Ubiquitous strain were plotted against the genome of strains 
more or less distantly related, from left to right: hspIndigenousNAmerica, 
hspIndigenousSAmerica, hspSiberia, hpAsia2, hpEurope, hpAfrica1, hpAfrica2, 
H. acinonychis and H. cetorum; and from top to bottom: Hardy vs Hardy strains, 
Hardy vs Ubiquitous strains and Ubiquitous vs Ubiquitous strains. Comparison 

between identical genomes would give single diagonal line, with breaks 
indicating rearrangements and differences in genome content. The presence of 
several small lines indicates that there are many rearrangements between the 
two genomes being compared. On the contrary, comparisons with long lines 
means highly similar genomes. For more details on how the comparisons were 
made, see the paragraph “Genome structure comparison” in the Method section.
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Extended Data Fig. 8 | See next page for caption.
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Extended Data Fig. 8 | Pairwise dN/dS values to relevant outgroups. dN/dS 
vs dS (A,B) dN/dS vs dS between the different populations (hpAfrica2 excluded) 
and hpAfrica2 for the undifferentiated (A) and differentiated (B) genes. Thus, 
all comparisons involve hpAfrica2 strains and the dots are coloured based on 
the non-hpAfrica2 population. In addition, the shape represents the ecospecies 
of the non-hpAfrica2 strain, the dots represent Hardy strains while the crosses 
represent the Ubiquitous strains; the primates and H. acinonychis strains are 
indicated with squares and circles, respectively. (C,D) dN/dS vs dS between the 
Ubiquitous and Hardy strains for the undifferentiated (C) and differentiated  

(D) genes (subplots based on whether the Hardy strains were H. acinonychis or 
non-H. acinonychis). For the C and D subplots, all comparisons involve one 
Hardy (H. acinonychis or non-H. acinonychis) and one Ubiquitous strain, and 
the dots are coloured based on the Ubiquitous strain population. In all cases, 
each dot represents the value for a non-outgroup strain, averaged over their 
values when compared against the different outgroup strains (the outgroups 
are hpAfrica2 for subplots A and B and H. acinonychis or Hardy H. pylori for 
subplots C and D). (E) Relationship between dS and Average Nucleotide Identity 
(ANI) for the same comparisons as shown in panel D.



Extended Data Fig. 9 | Number of Hardy alleles per strain against the number 
of Hardy blocks. The dots represent the Hardy strains, and the points are 
coloured based on their population. The outliers from Fig. 3b are shown with a 

diamond. The primate and H. acinonychis strains are indicated by squares and 
circles, respectively.




















