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Supplementary Fig. 1

Population structure of the 1,324 seventh pandemic V. cholerae O1 El Tor isolates
analyzed in this study

Maximum likelihood phylogeny inferred from 13,544 single-nucleotide variants (SNVs).
A6 was used as an outgroup. The colored rings represent: (1) the relevant seventh
pandemic V. cholerae O1 El Tor (7PET) sublineages, the names of which are indicated
perpendicularly to the inner ring, (2) the geographic origin of the isolates, and (3) the
countries of origin for the European isolates. The scale bar indicates the number of

substitutions per variable site (SNVs).
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Supplementary Fig. 2
Geographic expansion of the seventh pandemic V. cholerae O1 EUR6/AFRS sublineage

a, Timed phylogeny showing the seventh pandemic V. cholerae O1 El Tor (7PET) isolates
of the EUR6/AFRS sublineage. The colors at the end indicate the geographic location from
which the isolates were obtained (same colors as in Supplementary Fig. 1 (ring 2)).

Nodes supported by bootstrap values > 0.9 are indicated by orange stars. b, Countries of
the Black Sea region and the Mediterranean Basin, in which the EUR6/AFRS

sublineage was isolated, are shown in red. A more precise view of the affected regions of
Romania, Ukraine and Moldova is provided in the magnification. The maps were created
with mapchart.net (https://mapchart.net/feedback.html). ¢, Number of cholera cases
reported to the WHO between 1993 and 1995. The numbers of cases are indicated in bold
typeface if the isolates from the year and country concerned were included in this study.
#In 1995, the Romanian isolates belonged to another 7PET sublineage, EURS.
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Supplementary Fig. 3

Seventh pandemic V. cholerae O1 sublineages observed in Romania between 1977
and 1995

a, Geographic location (at region level) and phylogenetic grouping of the 120 Romanian
seventh pandemic V. cholerae O1 El Tor (7PET) isolates studied here. The inset
indicates, in gray, the position of Romania within Europe. The names of the affected
regions are indicated. “n” indicates the number of isolates per sublineage. The maps were
created with mapchart.net (https://mapchart.net/feedback.html). b, The graph shows the
results of phylogenetic grouping by year of isolation. The number of cholera cases
reported in Tulcea (1977, 1981, 1987) or throughout the entire country (1990-1995) are
indicated above the graph. In 1993, one of the 15 cases was notified as an imported case,
whereas, in 1994, 46 of the 80 cases were identified as imported cases.




Supplementary Table 1: GenBank accession numbers used for our analyses

Target Strain Accs(s)sion Accessible at: Coordinates
rfb Ol Vibrio cholerae O1 N16961 AE003852 https://www.ncbi.nlm.nih.gov/nuccore/AE003852.1 258103-258294
rfb 0139 Vibrio cholerae O139 AI-1837  Y07786 https://www.ncbi.nlm.nih.gov/nuccore/Y07786 12288-12736
ctxB Vibrio cholerae O1 N16961 AE003852 https://www.ncbi.nlm.nih.gov/nuccore/AE003852.1 1566967-1567341
wbeT Vibrio cholerae O1 VX44945 JF284685 https://www.ncbi.nlm.nih.gov/nuccore/JF284685 1-953
VSP-II Vibrio cholerae O1 N16961 AE003852 https://www.ncbi.nlm.nih.gov/nuccore/AE003852.1 523156-550021
WASA-1 Vibrio cholerae IEC224 CP003330 https://www.ncbi.nlm.nih.gov/nuccore/CP003330.1 1608668-1648059
GI-15 Vibrio cholerae O1 V060002 AP018677 https://www.ncbi.nlm.nih.gov/nuccore/AP018677.1 844-29014
Tn7 Shigella sonnei Ss046 CP000038 https://www.ncbi.nlm.nih.gov/nuccore/CP000038 4098721-4113720
ICEVchInd5 Vibrio cholerae O1 Ind5 GQ463142 https://www.ncbi.nlm.nih.gov/nuccore/GQ463142.1 1-97952
ICEVchBan9 Vibrio cholerae O1 MJ-1236 CP001485 https://www.ncbi.nlm.nih.gov/nuccore/CP001485.1 2959802-3065926
ICEVchInd4 Vibrio cholerae 0139 Ind4 GQ463141 https://www.ncbi.nlm.nih.gov/nuccore/GQ463141.1 1-95326
gyrd Vibrio cholerae O1 N16961 AE003852 https://www.ncbi.nlm.nih.gov/nuccore/AE003852.1 1330207-1332891
parC Vibrio cholerae O1 N16961 AE003852 https://www.ncbi.nlm.nih.gov/nuccore/AE003852.1 2603309-2605594
Ve 0715 Vibrio cholerae O1 N16961 NC_002505  https:/www.ncbi.nlm.nih.gov/nuccore/NC 002505.1  768551-769273
VC_A0637 Vibrio cholerae O1 N16961 NC_002506  https:/www.ncbi.nlm.nih.gov/nuccore/NC _002506.1  571824-572477
vpr4 (VC1320) Vibrio cholerae O1 N16961 NC 002505 https://www.ncbi.nlm.nih.gov/nuccore/NC 002505.1  1404377-1403673

The sequences for ICEVchBanl1 and ICEVchInd6 were kindly provided by Matteo Spagnoletti and have been deposited in FigShare

[https://doi.org/10.6084/m9.figshare.5422912]



Supplementary Notes

French autochthonous sporadic cases

Three sporadic autochthonous cholera cases documented in France in 1970, 1971,
and 1974 were caused by seventh pandemic V. cholerae O1 El Tor (7PET) serotype Ogawa
isolates from the EUR1/AFR1 sublineage. The first case! occurred in a 65-year-old woman
living 40 km south-west of Paris, in October 1970. This patient had never traveled and had
no contact with anyone from an area in which cholera was endemic. No secondary cases
occurred. Her isolate (CNRVC930079) clustered within the lower part of EUR1/AFR1,
with isolates from West Africa collected in 1970. It will never be possible to determine the
origin of contamination in this particular case, but an unknown link with a patient or carrier
from West Africa would appear likely, given the colonial history of France. Rondle et al.?
also suggested the possibility of infection via aircraft effluent.

The second case occurred in September 1971, in a 29-year-old woman living in
Hendaye, close to the Spanish border (unpublished). This patient made frequent trips to
Spain. Her isolate (CNRV(C950546) clustered within the ancestral part of the EURI/AFR1
sublineage, like the Spanish and Portuguese isolates collected in 1971.

The third case® occurred in a 19-year-old Algerian living with 10 relatives in an
urban slum in Marseilles, in September 1974. In addition to this severe case, one of the
patient’s relatives suffered from mild cholera and nine others were carriers of the
bacterium. Hygiene measures were implemented and chemoprophylaxis by sulfonamides
was administered to the other 180 inhabitants of the slum. No secondary cases occurred.

The isolate obtained from the most severely affected case (CNRVC950418) was



sequenced and clustered with four Algerian isolates collected in 1975. These five isolates
had a specific synonymous SNV (G — T) at nucleotide position 572532 in common.
Contamination probably occurred through the transitory passage through this slum of
numerous migrants from the other side of the Mediterranean Sea.

The genomic analysis also showed that the isolates from two non-imported cases
occurring in France in 1993 and 1996 belonged to sublineages AFR7 and AFR9, which
were circulating in Africa at the time. These two cases were African immigrants living in
France who had not traveled before disease onset. For the second case, the consumption
of fresh sorrel imported from West Africa was suggested as a possible cause of the
disease*. The genomic clustering was consistent with the region of origin of these African

immigrants: North Africa for the first case and West Africa for the second.

TPET outbreak isolates not studied

In 1979, Spain reported 267 cases®, but no isolates from this year were available
for this study. In the same year, Algeria reported its highest number of cholera cases
(n=2513) since 1971. Three of our isolates from Algeria for 1982-1983 and one from
Tunisia for 1982 belonged to the distal part of the EUR1/AFR1 sublineage. It is, therefore,
tempting to speculate that the 7PET isolates obtained in Spain in 1979 probably belonged
to the EUR1/AFRI1 sublineage.

A cholera outbreak occurred in the southern part of Ukraine in 1991, with 75 cases
and no deaths reported to the WHO?, whereas a published study on this outbreak
mentioned approximately 300 cases and carriers®. A single isolate from this outbreak (95-

0743) has been described®’. We sequenced this isolate and found that it belonged to



EURG6/AFRS, together with Ukrainian isolates from 1994 and 1995. It was resistant to
cotrimoxazole, due to the presence of both GI-15 and ICVchMoz10/ICVchBan9. However,
four representative isolates of this 1991 cholera outbreak stored in the collection of the
Rostov-on-Don Research Anti-Plague Institute, in the Russian Federation, did not display
resistance to cotrimoxazole (E. Monakhova, personal communication). We searched for
an original culture of 95-0743 or another independent representative isolate (those
mentioned above could not be added to our study due to current V. cholerae regulations in
the Russian Federation), to rule out a possible mix-up with the 1994-1995 isolates in
previous studies®’. This search was unsuccessful and we therefore removed 95-0743 from
our analysis, due to the impossibility of resolving doubts about this unique isolate. Only
the sequencing of several new independent isolates would make it possible to identify
reliably the 7PET sublineage responsible for the 1991 Ukrainian cholera outbreak. The
two most likely possibilities are EUR4/AFR6 and EURS, which were circulating in
neighboring Romania in 1990 and 1991, respectively.

Between 1965 and 1989, 10,723 cases of cholera and carriers in total were reported
by 11 Soviet Republics, including 7,720 for Russia®. As only two isolates from the Russian
Federation were available for this study, a large-scale whole-genome sequencing analysis
of 7PET isolates collected there since 1965 would be of interest to shed light on the
regional circulation of the causal agent of cholera across this vast territory and to define

more precisely the routes of propagation from South Asia to Eastern Europe.
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