Supporting Table 1. Graphical paradigms implemented in 41 synteny and homology visualisation tools; the target taxonomic kingdoms and a few
functionalities centred on specific ways to build and compare gene sets are presented as well (columns 9-12)”. Regarding the “Symbolic representation”
column, a “+” is awarded if the symbols for gene or gene homology are available, another “+” is awarded if the symbolic representation is extended to other
genomic regions such as conserved syntenies or genomic region insertions. With regard to the “Filters for phylogenetic profiling” column, a “A” is awarded for
tools which offer search functionality based on the presence / absence of homology with a set of compared genomes, a “B” is awarded if multiple filters can be
combined with the AND operator (intersection) and the OR operator (union), a “C” is awarded if the presence / absence of homology filter can be combined
with other types of filters (genomic data, etc.), a “D” is awarded if the homology criteria can be parameterised, and a “E” is awarded for tools which offer
search functionality based on gene expression in specific tissues or experimental conditions. Regarding the “Functional annotations comparator”, “A” refers to
an annotation-centred functionality: return the list of homologs corresponding to a given functional annotation. “G” refers to a gene-centred functionality: for a
given gene and its homologs, classify the ontology annotations depending on their degree of commonality.

: Homologs Filters
Dot Trapezoid Chromo Bar Genomic | Symbolic | browsing for Functiqnal Target_
Tools plot _ -some | o contexts | represen of user- phqu- annotations | taxonomic
Parallel | Circular | painting centred -tation defined genetic comparator | kingdoms
gene sets | profiling
Archaea,
Absynte (61) X Bacteria
ACT (62) X X All
AutoGRAPH (63) X + All
BugView (64) X X All
Cinteny (34) X X All
Circos (65) X X All
CoGe (66) X X Plantae
Combo (67) X X X All
Compam (68) X All
Cmap (69) X All
CMR (37) X X X AD A Archaea,
Bacteria
CVIT (70) All
GAME synteny
viewer (Apollo) X X X All
(71)




Archaea,

EDGAR (72) A Bacteria
Ensembl
MulticontigView X All
(73)
Gbrowse_syn
s X All
Archaea,
GeConT (75) Bacteria
Archaea,
GeneOrder (76) Bacteria
GenomeMatcher
o X All
Animalia,
_ Plantae,
Genomicus (78) + Protista,
Fungi
Gobe (79) X All
IMG (80) X ADE A All
Archaea,
Insyght +t ABC AG Bacteria
MAGE (18) X AD A Archaea,
Bacteria
Archaea,
MBGD (81) X A Bacteria
MCScanX (82) All
MEDEA
(www.broadlnst[t X A A All
ute.org/annotati
on/medea/)
mGSV (83) X =
MicrobesOnline
o) AE A All
MizBee (85) X All
Narcisse (86) X All
OrthoClusterDB All

(35)




Phigs (87) X All
progressiveMau
ve (88) X X All
Archaea,
PSAT (89) AD Bacteria
r2cat (90) All
Sockeye (91) X A All
. Archaea,
Sybil (92) X AC Bacteria
SynBrowse (93) X X All
: Archaea,
SynteView (94) X Bacteria
SynView (95) X X All
SyMAP (4) X X A All
VisGenome with
X All
CartoonPlus (96)
Yeast Gene
Order Browser X Fungi
(97)
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Supporting Table 2: Pros and cons of the different graphical paradigms used for the visualisation of syntenies and homologies.

Graphical

Examples of tools that have developed innovative

paradigm Definition Pros Cons concepts around the paradigm
e SyMAP (4): multiple genomes or elements
(chromosomes, plasmids) are represented back
lll-adapted to portray to back along both axes therefore creating a grid
Two genomic sequences conservation features o _tV\_/o-by-two (.jOt oo comparisons. e _
define the axes of a graph whose sizes are at efficiency of this technlque is r)onetheless limited
and the sequence discrepancy with the to a few genomes as the individual dot plots
L L . become smaller proportionally to the cumulative
similarity is mapped in this Lar d display scale. For | h of th dith
two dimensional ge conservec example, it is easy to length of the genomes and it becomes
Dot plot : regions are easily . ’ increasingly difficult to visually correlate two
coordinate system. . . miss small .
Conserved regions EEmiiEl, rearrangements when CLAE S (] dqt p!ots. ,
appear as diagonal lines whole genomes are o ME_DI_EA (www.broad_mstltuFe.org/annotatlpn/medea):
(Supplementary Figure 1- B a.dlstlnctlve co'Iour is assigned to mult_lple '
A) lll-adapted to portray different organisms that_are stacked side by _S|de
multiple comparisons on the y-axis while a unique reference constitutes
the x-axis. The analysis however can be
hindered when multiple colours pile up on top of
each other
Observed in most
genome browsers, it
refers to the mapping of
conserved features onto a
reference genomic region.
The conserved regions of Multiple One-way view centred
Reference | the reference genome comparisons can on the reference; the : e
-centred appear as blocks in tracks be stacked up on genomic context of the * MAﬁE (.18). displays up to tthreek hf{)mdol?gs; within
or block | representing multiple top of each other compared genomes ;auascionp(e)l:r}/ivslz?oﬁomparlson racks lo detect gene
tracks stacked up compared and still remain cannot be shown
organisms. The legible simultaneously
background of the blocks
can be coloured
according to synteny or
functional properties
(Supplementary Fig 1-B)
Genomic | Multiple stacked-up Well-adapted to lll-adapted for broadly




context- | genomic regions are compare closely scattered conserved
centred centred on a reference related genomic regions. Only one locus
gene and its homologs contexts is displayed for each
(Supplementary Fig 1-C) Multiple compared genome and
comparisons can only the homologies for
be stacked up on the centred reference
top of each other gene are guaranteed to
and still remain be shown. Homologs
legible that are not in the
vicinity of the centred
homolog will not be
displayed.
A different colour is
allocated to each
Chromoso | reference genome or
me chromosome. ldeograms Well-adapted for . . . L
Lo large conserved lll-adapted to visualise e Sybil (92) uses a variation where a colour-
painting of compared genomes are . . N X
: . . genomic regions small conserved gradient is defined along each reference
or banded | displayed with their and their enomic regions (Supplementary Figure 1-D)
ideograms | conserved regions reoraanisation 9 9 PP yr9 '
painted according to this 9
palette (Supplementary
Figure 1-D).
Lines are drawn to join
homologous regions Scattered and highly e Circos (65) : genomes are laid out in a circular
Parallel between two or more Well-adapted to segmented arrangement. This minimizes the cross-over of
linked stacked-up genomes. The visualise simple rearrangements result lines connecting multiple genomic regions.
track or user visualizes the genomic reshaping in atangle of linesthat [ e SyMAP (4) : uses a 3D approach where a
trapezoid | genomic context together occurring at a few is very difficult to reference stands in the middle and multiple two-
with the rearrangements loci comprehend and by-two comparisons revolve around it. This
for each comparison interact with layout also minimizes the cross-over of lines.
(Supplementary Fig 1-E).
Symbols pf uniform size The display scale Two approaches have been explored to implement
are used instead of a . . Co
representation needs not to be Not possible to achieve this graphical paradigm:
Symbolic prese adjusted to the b . e A parallel linked-track representation where the
proportional to the ' a genome-wide . ; SN :
representa enomic sizes. In other size of the features overview of the size of genes is standardized: VisGenome with
tion g | of interest ; CartoonPlus (96), AutoGRAPH (63). Although
words, the scale becomes Lo conserved regions. i AN
; Legibility by the genes are more easily identified, it does not
the annotation events and . : )
human eyes address the risk of confusion due to the jumble of

the metric does no longer




depend on the genomic lines.

base pair coordinate e Table chart where columns are delimited by
system but on the genes and rows by compared genomes
legibility by human eyes. (Supplementary Figure 1-F). This strategy is

used by Genomicus (78), Yeast Gene Order
Browser (97), and SynteView (94).
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Supporting Table 3. Distribution of the dispensable genes set of V583 in relation to 20 loci of interest regarding horizontal gene transfer. These loci were
reported in various studies (42,45,46) (column 3 to 5). The dispensable genes set of V583 is retrieved using Insyght by comparing homologies between
strains V583, 62, OG1RF, and Symbioflorl (column 6 to 12). V583 is a strain from clinical origin, 62 is a commensal isolate from a baby, and OG1RF is a
derivative of human Isolate which harbours known virulence traits such as gelatinase (GelE), the adhesin for collagen (Ace) and exhibits virulence in mice.
The other two strains are Symbioflorl which is a probiotic from human origin, and D32 which is isolated from pig faeces. Strain D32 was left aside because its
pathogenicity phenotype is not well characterised yet. A “+” in the header refers to the presence of homolog within the designated strains; a “-” refers to the
absence of homolog. For example the column V583+ / 62+ / OG1RF+ / Symbioflorl- refers to the gene set from V583 that have homologs with 62 and
OG1RF but not in Symbioflorl. For most of the 20 loci (presented as rows), a significant number of genes is retrieved when analysing the overall dispensable
gene set. The p-value (Binomial law) is presented in parenthesis to show that the distribution of the dispensable genome is significantly biased toward those

loci and is not random. Pp2 was the only prophage that did not appear in our results, which correlates with it being part of the core genome (42). A previous

study (47) has found that OG1RF appears to not contain the homologous region to the putative pathogenic island EF_0479-EF_0628; this is consistent with

our data as this loci appears to share 81 homologs with strain 62 and only 4 with OG1RF.

_ Number Number of genes from loci reported in the dispensable genome according to Insyght. The
Loci Loci of genes dispensable genome is categoriz_ed in d_ifferent combinations of presence (+) / absence (-) of
Number reported rep?nrted from loci homologs. Only results with significant e-value (in parenthesis) are presented.
. of In McBride reported V583 + V583 + V583 + V583 + V583 + V583 + V583 +
Name of loci in V583 Paulsen in
Qelnes_ IT. f'S.M.,S Solheim 62 + 62 - 62 + 62 + 62 - 62 - 62 -
"% | (2003) 3‘5{;) M.(2011) | OG1RF+ | OGIRF+ | OGIRF- | OGIRF- | OGIRF+ | OGIRF- | OGIRF -
[42] [45] i‘i?edgl?ggl]l Symbioflorl | Symbioflorl | Symbioflorl | Symbioflorl | Symbioflorl | Symbioflorl | Symbiofiorl
- + + - - + -
Entire V583 3111 247 62 30 49 153 36 73 493
chromosome
EF_0121to EF 0166 | 45 X 1 37 §86')7 E-
ppl (EF_0303 to 46 (3.1E-
EF_0355) e X X g 20)
Pathogenicity island i 65 (8.8E- )
(EF_0479 to EF _0628) 121 X X 7 12 (2.5E-7) 50) 40 (7.7E-6)




EF_0810 to EF_0818 9 8 (1.4E-13)
pp2 (EF_1276 to 18
EF_1293)
EF 1329 to EF_1346 18 8 10 (1.8E-11)
pp3 (EF_1417 to
EF 1489) 73 51 62 (1.7E26)
EF 1812 to EF_1846 28 13 11 (1E-11)
Region efaB5 a1 33 11 (5.4E- 22 (1.6E-
(EF_1847 to EF_1897) 10) 16)
pp4 (EF_1988 to ] 26 (6.5E-
EF 2043) 46 21 11 (1.2E-10) 20)
pp5 (EF_2084 to 62 51 (2.5E-
EF 2145) 21)
EF_2229 to EF_2239 11 11 g‘g)GE'
Region vanB ) 69 (5.7E-
(EF_2240 to EF_2351) | 199 55 8 (9E-4) 23)
EF_2512to EF_2546 | 35 & §76')5E'
pp6 (EF_2798 to )
EF 2855) 54 1 33 (2.5E-38)
pp7 (EF_2936 to .
EF 2055) 20 18 (5.6E-9)
EF_3099 to EF_3105 7 6 7 (1.3E-4)
EF 3217 to EF_3227 10 10 7 (9.9E-4)
Entire V583 plasmid B 62 4 0 21 21 0 1 5
EFB0010 to EFB0031 21 4 19 (1E7)
EFB0032 to EFB0046 14 12 (5.1E-4)
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Supporting Table 4. Species in the public Insyght database that harbour the conserved synteny
EF _1875-EF 1879/ EF_2277-EF_ 2281 (Reference organism: Enterococcus faecalis strain V583).

Species / strains NCBI taxon Id Pathogenicity phenotype
Enterococcus faecalis strain 226185 Pathogen Human (Urinary infection, Bacteremia,
V583 = ATCC 700802 Endocarditis)
Clostridium difficile strain 630 272563 Pathogen Human (Colitis, Diarrhea, Peritonitis)
Enterococcus faecalis strain 62 936153 Pathogen Human (Nos_o_comlal infection,
Endocarditis)
Streptococcus mitis strain B6 365659 Pathogen Human (Endocarditis)
Staphylococcus aureus strain . - .
Mu3 = ATCC 700698 418127 Pathogen Human (Mastitis, Nosocomial infection)
Staphvlococcus aureus strain Pathogen Human (Deep abscesses, Endocarditis,
phy ~ 158878 Mastitis, Meningitis, Nosocomial infection,
Mu50 = ATCC 700699 " e ;
Osteomyelitis, Phlebitis, Pneumonia)
Enterococcus faecalis strain Pathogen Human (Urinary infection, Endocarditis,
474186 -
OG1RF Bacteremia)
Streptococcus suis strain 568814 Pathogen Human (Arthritis, Endocarditis,
BM407 Meningitis, Septicemia)
Streptococcus pneumoniae . —
strain ATCC 700669 = Spain 561276 Pathogen Human (Pneumonla, Meningitis,
Bacteremia)
23F-1
Streptococcus pneumoniae .
strain CGSP14 516950 Pathogen Human (Pneumonia)
Streptococcus suis strain 391295 Pathogen Human (Arthritis, Endocarditis,
05ZYH33 Meningitis, Septicemia)
Streptococcus pneumoniae .
Strain Taiwan19F-14 487213 Pathogen Human (Pneumonia)
Streptococcus pneumoniae .
strain P1031 488223 Pathogen Human (Pneumonia)
Staphylococcus aureus strain Pathogen Human (Endocarditis, Mastitis,
MRSA ST398 = isolate SO385 523796 Meningitis, Osteomyelms, P_hlebms, Pneumonia,
Septicemia)
Streptococh'Jngnglytlcus strain 637909 Pathogen Human (Endocarditis)
Streptococcus suis strain SC84 568813 Pathogen Hu_m an (Arthl’lt.IS, Endocardms,
Meningitis, Septicemia)
Listeria monocytogenes strain C . .
EGD-e = ATCC BAA-679 169963 Pathogen Human (Listeriosis, food poisonning)
Streptococcys pneumoniae 512566 Pathogen Human (Pneumonia)
strain G54
Streptococcus pneumoniae .
strain Hungary19A-6 487214 Pathogen Human (Pneumonia)
Streptococcus suis strain 391296 Pathogen Human (Arthritis, Endocarditis,
98HAH33 Meningitis, Septicemia)
Staphylococcus aureus strain 663951 Pathogen Human (Endocarditis, Meningitis,
TW20 = 0582 Osteomyelitis, Pneumonia, Septicemia)
CIostndu:qn;(;jzlfgi:ne strain 645463 Pathogen Human (Diarrhea, Colitis, Peritonitis)
CIOStr'dlungl'géC|le strain 645462 Pathogen Human (Colitis, Diarrhea, Peritonitis)
Streptococcus agalactiae V L .
strain 2603 V/R = ATCC BAA- 208435 Pathogen Human (Meningitis, Pneumonia,

611

Septicemia)




Supporting Table 5. Species in the public Insyght database that harbour the conserved synteny V583:
EF 2270 - EF_2272 (Reference organism: Enterococcus faecalis strain V583).

: NCBI -
Species taxon id Pathogenicity phenotype
Enterococcus faecalis strain 226185 Pathogen Human (Urinary infection, Bacteremia,
V583 = ATCC 700802 Endocarditis)
Streptococcul\slsl\g/jlglflgtlae Il strain 211110 Pathogen Human (Meningitis, septicemia)
Streptococcus pyogenes M1 Pathogen Human (Endocarditis, Bone infection,
strain MGAS5005 = ATCC BAA- | 293653 Mastoiditis, Meningitis, Myositis, Necrotizing fasciitis,
947 Otitis, Pharyngitis, Pneumonia, Sinusitis, Tonsillitis)
Streptococcus agalactiae V strain S . . .
2603 V/R = ATCC BAA-611 208435 | Pathogen Human (Meningitis, Pneumonia, Septicemia)
Streptococcus pyogenes strain 160491 Pathogen Human (Rheumatic fever)
Manfredo
Streptococcus dysgalactiae strain 486410 Pathogen Human (Septicemia, Meningitis,
GGS 124 Endocarditis)
Streptococcus pyogenes strain .

MGAS10750 370554 Pathogen Human (Rheumatic fever)
Streptococcus pyogenes M1 160490 Pathogen Human (Mastoiditis, Otitis, Pharyngitis,
strain SF370 = ATCC 700294 Pneumonia, Rheumatic fever, Sinusitis, Tonsillitis)
Streptococcus pyogenes M6 - .

strain ATCC BAA-946 = 286636 Pathogen Humanp(gspsr:lllittlisé,) Rheumatic fever,
MGAS10394 yng
Streptococcmsz%cigenes strain 471876 Pathogen Human (Glomerulonephritis)
Streptococcus pyogenes strain 370553 Pathogen Human (Rheumatic
MGAS2096 fever,Glomerulonephritis)
Streptococcus pyogenes M3
strain ATCC BAA-595 = 198466 Pathogen Human (Rheumatic fever)
MGAS315
Streptococcus pyogenes strain .
MGAS10270 370552 Pathogen Human (Rheumatic fever)
Streptococcus pyogenes strain .
MGAS9429 370551 Pathogen Human (Rheumatic fever)
Streptococcus pyogenes M18 .
strain MGAS8232 186103 Pathogen Human (Rheumatic fever)
Streptococcus pyogenes M28 —_ -
strain MGAS6180 319701 Pathogen Human (Tonsillitis, Pharyngitis)
Streptococcus gr;iumomae strain 512566 Pathogen Human (Pneumonia)
Streptococcus ggiumomae strain 488222 Pathogen Human (Pneumonia)
Streptococcus equi strain 4047 553482 Pathogen Horse (Strangles)
Clostridium perfringens strain 289380 Pathogen Human (Dysenteria, Enterocolitis,
SM101 = Type A Enterotoxemia, Food poisoning, Gas gangrene)
Clostridium perfringens strain . -
ATCC 13124 = NCTC 8237 = 195103 Pathogen Human (Dys_entgrla, Enterocolitis,
Type A Enterotoxemia, Food poisoning, Gas gangrene)
Streptococcus suis strain SC84 | 568813 Pathogen Human (Arthrlt]s, Eljdocardltls, Meningitis,
Septicemia)
Streptococcus suis strain 391296 Pathogen Human (Arthritis, Endocarditis, Meningitis,
98HAH33 Septicemia)
Streptococcus pneumoniae strain . N .
ATCC 700669 = Spain 23F-1 561276 | Pathogen Human (Pneumonia, Meningitis, Bacteremia)
Streptococcus pneumoniae strain 516950 Pathogen Human (Pneumonia)

CGSP14




Streptococcus pneumoniae strain

Hungary19A-6 487214 Pathogen Human (Pneumonia)
Lactobacillus casei strain BL23 543734 Probiotic
Lactobacillus rhamnosus strain 568704 Probiotic
Lc 705
Streptococcus pneumoniae strain .
Taiwan19F-14 487213 Pathogen Human (Pneumonia)
Streptococcus pneumoniae strain .
ATCC BAA-255 = R6 171101 Pathogen Human (Pneumonia)
Streptococcus pneumoniae strain 170187 Pathogen Human (Pneumonia, Otitis media,
TIGR4 = ATCC BAA-334 Meningitis)
Streptococcuspggglimomae strain 488223 Pathogen Human (Pneumonia)
Streptococcus equi strain o
MGCS10565 552526 Pathogen Human (nephritis)
Streptococcus suis strain BM407 | 568814 Pathogen Human (Arthrlt_|s, Er_wdocardltls, Meningitis,
Septicemia)
. . Pathogen Human (Septicemia, Meningitis,
Streptococcus suis strain P1/7 218494 Endocarditis, Arthritis)
Streptococcus suis strain 391295 Pathogen Human (Arthritis, Endocarditis, Meningitis,
05ZYH33 Septicemia)
Streptococcus suis strain GZ1 423211 Pathogen Human (Pneumonia, Meningitis, Arthritis)
Streptococcus pneumoniae strain 373153 Pathogen Human (Pneumonia, Otitis media,
D39 = NCTC 7466 Meningitis)
Streptococcuiggggmomae strain 488221 Pathogen Human (Pneumonia)
Lactobacillus %6:‘354@ strain ATCC 321967 Probiotic
Streptococcus equi strain H70 40041 Pathogen Horse (Opportunistic infection)




