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A. tox+ C. diphtheriae cases, France, 2002-2022
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Figure S1. Epidemiological curve of tox-positive C. diphtheriae infections in France
A. Number of reported cases by year, France, 2002-2022; B. Number of reported cases by week,
France, 2022. The cases were either from metropolitan France, or overseas territories (see color

key).



DIPHTOSCAN main analytical steps

1 > 2 >3 > 4 =5 > 6
|
if --tree option
if --integron option |
get species get virulence genes get resistancegenes ‘ get biovar loci ‘ get integrons | get tree |

if species is in CdSC* if tox is detected

! J.

get MLST and ST get prediction of get genomic context
toxigenicity ‘

*CdSC: Corynebacterium diphtheriae species complex

81
82  Figure S2. Flowchart of the main analytical steps of DIPHTOSCAN

83  DIPHTOSCAN starts with a taxonomic check, and then proceeds to virulence genes detection
84  (including the tox gene, and its possible truncations), resistance features (genes and mutations,
85  and their co-localization), and biovar-associated genes (spuA and nar clusters). Optionally, the
86  presence of integrons is detected, and a k-mer distance-based tree can be built.
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KLEBORATE

ja -
0053030550 DIPHTUSCAN
blastn. I
py |- data
. |- species
mISpr ! |- ReferenceCorynebacterium
) |- r‘d\phtnsqan ! |- C.belfantii_FRCO043T fasta
truncation.py - fulncmn_,maln,-ny |- C.betfantii FRCO301.fasta
- species |- C.diphtheriae_NCTC11397T_mitis.fasta
mistBLAST.py |- get species |- C.diphtheriae_NCTC13129_gravis fasta
|- mist |- C.diphtheriae_PW8_mitis.fasta
: * |- get profile MLST |- C.pseudotub_ATCC19410T fasta
species.py l-gat ST - C.pseudotub_MB302_NZ_CP021982 fasta
. " |- resistance / virulence |- C.rouxi_FRC0190T fasta
__main__.py |- get resistance and virulence gene |- C.rouxii_FRC0297 fasta
|- gAeIAgenomic context |- C.silvaticum_KLO182T fasta
|- pl"edlc:mn AP G |- C.striatum_ATCC6940T fasta
E - get prediction tox-| |- C.striatum_KC -Na-01.fasta
Pub Bacterial Isolate Genome |- gt biovar loc |- C.ulcerans_FRCO011.fasta
MLST Sequence Database (BlGSdb) |- |nlegrmj ) |- C.ulcerans_FRCO058. fasta
|- get integronfinder2 |- C.ulcerans_NCTC7910T fasta
|- tree |- mist
|- get Jolytree |- atpA
* |- dnakE
download_alleles_st.py |- data |- dnak
e —k — » - fusA
|- leuA
|- odhA
- |- module |1y
< .. . . . - rpoB
- NCBI Antimicrobial Resistance : movs |- MLST profile and ST
5 - - download _alleles_st |- resistance
Nlal Gene Finder (AMRFinderPlus) I- mislBLAST 20220800,
|- toxBLAST |- Corynebacterium_diphtheriae (see custom list)
tool database :’ blastn |- virulence (see custom list)
- misc
. - truncatior
AMRFinderPlus database * I-truncaton
Jamrfinder
103 *with some modifications

104

105

106  Figure S3. Bioinformatics tools integrated into DIPHTOSCAN

107  DIPHTOSCAN is a pipeline which groups a set of novel scripts and adaptations of previous tools,
108 including Kleborate, BIGSdb, AMRFinderPlus and IntegronFinder2.
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|- VIRULENCE
Custom featuresof DIPH SCAN L
\ - pld
|- rbp
|- rbp-like
|- ADHERENCE
|- DIPO733
|- DIP1281
|- DIP1621
|- DIP1880
|- RhuM
|- epp
|- DIP2093
|- CdiLAM
|- cbpA
|- DIP0543
q . . |- spah-type_pil
|- Corynebacterium_diphtheriae - spaA
|- fam.tab }: Sp"“;“‘a
|- AMRProt I FASTA formatted file containing Protein sequences to add |- spaC
: - spaD-type_pili
|- AMRProt-mutation.tab R
|- spaD
q - sitC
|- AMRProt-susceptible.tab I T
|- spaF
|- Beta-lactam -resistant pbp2m |- Rifamycin -resistant rpoB |- spaH-type_pil
|- spuA-associated gene cluster |- rpoB_S442F |- spal
|- DIPD351 |- rpoB_S442Y |- srtE
|- DIP0353 |- rpoB_S442N |- srtD
|- DIP0354 |- Quinclone-resistant gyrA |- spaH
|- spuA. |- gyrA_SBIF |- spaG
|- narlJHGK gene cluster |- gyrA_SB9V |- Surface-anchored pilus proteins
|- marl |- gyrA_D93A |- sapA
5 i |- narJ |- gyrA_DO3Y |- sapD
- version.txt o I sanE
|- narG |- Iron cluster genes
|_ taxgroup tab |- nark |- Heme cluster genes
(see complete list in attached
supplementary table)
—l |- Carynebacterium_diphtheriae

120
121

122

123

124 Figure S4. Custom features of DIPHTOSCAN database

125  Description of the custom features of the DIPHTOSCAN database. The database was built by
126  adding to the AMRFinderPlus database, ad-hoc resistance and virulence genes, as well as
127  molecular determinants to predict the biovar.
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141 A. Effect of deduplication of the global dataset
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143 B. Sublineage representation in France-2022 versus the
144 deduplicated dataset.
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147  Figure S5. Sublineage frequency comparisons between datasets
148  A. Effect of deduplication of the global dataset. X-axis: The number of isolates in the entire
149  global dataset (n=1,249 genomes). Y-axis: The number of isolates in the deduplicated global
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dataset (n=976). Each sublineage is represented as a circle; the main sublineages’ identifiers
are shown.

B. Sublineage representation in France-2022 versus the global (deduplicated) dataset. X-axis:
The number of isolates in the deduplicated dataset (n=976 genomes). Y-axis: The number of
isolates in the France-2022 dataset (n=101). Each sublineage is represented as a circle; the main

sublineages’ identifiers are shown.
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Figure S6. Phylogenetic tree of 1,350 Corynebacterium diphtheriae

The tree shows the placement of the France-2022 isolates (n=101) within the diversity of the
1,249 global non-deduplicated genomes. The tree was generated using JolyTree (Criscuolo,
2020). The scale bar represents the number of nucleotide substitutions per site. The first circle
indicates the dataset, with France-2022 isolates indicated with light-blue rays from the tree
leaves, and a blue color gradient (darker blue for older isolates) for French NRC isolates prior
to 2022. Grey color sectors correspond to the global genomes. The second inner circle indicates
sublineage alternation; main sublineages are labeled within the sectors. The following circle
indicates the presence, disruption or absence of the diphtheria toxin tox gene (see key).
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Figure S7. Phylogenetic position of the ribotype reference strains of Corynebacterium
diphtheriae

The tree was obtained by maximum likelihood based on a multiple sequence alignment of the
core genome, and was rooted with C. belfantii (not shown; same tree as in main Figure). The
scale bar gives the number of nucleotide substitutions per site. The inner circle indicates
sublineage alternation; main sublineages are labeled within the sectors. The second circle
indicates the presence, disruption or absence of the diphtheria toxin tox gene (see key). Each
point on the tree leaves corresponds to a ribotype reference strain. The ribotype names and

reference strain identifier are indicated outside the circles.
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Figure S8. Sublineage distribution of resistance features, including pbp2m and ermX
(Top) The bars height corresponds to the number of genomes per sublineage (entire dataset,
1,249 isolates). Bars are colored according to the resistance score, i.e. the number de resistance
families present in the strains (see color key).

(Bottom) Same as in A, with genomes carrying genes associated with resistance to penicillin
(PEN.) and/or erythromycin (ERY'.) resistance being colored (see key).



211
212

213
214
215
216
217
218
219
220
221
222
223
224

Tree scale: 0.01 ——

Figure S9. Phylogenetic distribution of iron metabolism and adhesion-associated genes in
Corynebacterium diphtheriae lineages Mitis and Gravis

The tree was obtained by maximum likelihood based on a multiple sequence alignment of the
core genome (as in main Figure). The scale bar gives the number of nucleotide substitutions
per site. The main lineages Mitis and Gravis are drawn using purple and green branches,
respectively. The first inner circle indicates the presence of the spuA gene (darker color:
presence). The four following circles indicate the presence of the heme metabolism-associated
genes chtAB, htaA, htaB and htaC. The three following circles indicate the presence of the iron
metabolism-associated genes: irplABCD, irp2ABCDEFI-irp2JKLMN and iusABCDE. Next,
three following circles indicate the presence of the fimbriae gene clusters: SpaA-type, SpaD-
type and SpaH-type. The most external circle indicates the presence of collagen-binding protein
DIP2093. For circles that represent clusters of genes, a color gradient represents the number of
genes present in the cluster (darker: more genes).



