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Intended Learning Objectives @c

Specific objectives of this session:

1. Comprehend the principles and applications in epidemiological surveillance and outbreak investigation of
gene-by-gene approaches, including cgMLST and hierarchical clustering

2. Correlate previously acquired knowledge on genome sequencing and the biology of £. coliand Shigella
with the tools available on EnteroBase and their importance for pathogen characterisation

3. Understand how the different features present on EnteroBase can be used for epidemiological
surveillance and outbreak investigation



Outline @c
This session consists of the following elements

1. Important concepts applied to EnteroBase

2. Submitting and searching genomes on EnteroBase

3. “"Experimental Data” on E. coli, Shigella and Sa/monella
4. “Custom View”

5. Tree visualization and data export

6. Data sharing



EnterOBase A powerful, user-friendly online resource for analysing and visualising genomic variation within enteric bacteria

Log In Register Help v1.2.0

EnteroBase currently contains 1 068,988 bacterial strains
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“A powerful, user-friendly online
resource for analysing and
visualising genomic variation
within enteric bacteria”

Includes several databases with
various tools, sometimes specific
for each pathogen



Theory and important concepts on
EnteroBase



Hierarchical Clustering (HierCC) @c

cgMLST HierCC
« Evaluation of the allelic variation of a combination of <« Classification of the relationship of a given genome
genes belonging to the core genome based on the allelic distance to an ancestral strain,
already present in the database
 E. coli/Shigella: 2513 alleles * 13 classification levels
« HCO — no difference
. Salmonelia spp.: 3002 alleles « HC5 — maximum 5 allele differences (genomic

surveillance)

« Most genomes present a unique allelic profile (cgST) _ _ o o
« HC2350 — different species within the Escherichia

genus
« HC2850 — sub-species of Salmonella

Zhou, Charlesworth & Achtman, Bioinformatics. 2021;37(20):3645-3646.



Hierarchical Clustering (HierCC) @c

Escherichia/Shigella HierCC

« HCO — identical strains « HCO — identical strains

« HC5 — most used threshold for genomic « HC5 — most used threshold for genomic
surveillance surveillance

« HC50 — evolutive group
 HC100 — most serotypes of E. coli
« HC400 — some clonal groups
« HC1100 - clonal complexes - equivalent to 7-

MLST CCs
« HC2000 - superlineages « HC2000 - superlineages (~ serotype)
« HC2350 - species « HC2850 - sub-species

Zhou, Charlesworth & Achtman, Bioinformatics. 2021;37(20):3645-3646.



Submitting and searching genomes on

EnteroBase




EnterOBase A powerful, user-friendly online resource for analysing and visualising genomic variation within enteric bacteria
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_ Submitting genomes @c

B PRVENTIN

Start with the basics: choose the
database that corresponds to the
pathogen of interest (submitting in
the wrong database will make your
data fail QC)

« Important: you must have an
account and be logged-in to be
able to upload and download data
to EnteroBase
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Database curators

» Eva Litrup, Microbiology, SSI

« Richard Stark, Bioinformatics RTP, University of Warwick

» Scott Beatson, School of Chemistry and Molecular Biosciences, The University of Queensland

« Francois-Xavier Weill, CNR des Salmonella, Institut Pasteur

« Carolina Nodari, Recherche et d'Expertise des Bactéries Pathogénes Entériques, Institut Pasteur
» Kat Holt, Dept Infection Biology, LSHTM




Genome submission @c
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When uploading genomes, it is possible to include a variety of metadata, including country, date of
isolation and niche source (human, food, environment), and a minimal of information is required to
be able to submit genomes in the database

Ente ro Base A powerful, user-friendly online resource for analysing and visualising genomic variation within enteric bacteria

Uploaded Reads

asks
Data ~ ‘ Edit ~ ‘ View = ‘ Submit Data Contact Email Release Period (Months) 0 _ Rows Total:1 Errors:3
£ Upload Read
v | # |[Name o Read Files o Source o Collection D... |Localion o Lab Contact o |Species o Serological G...|Serotype o EcoR Cluster...|Path/Nonpat... | Antibiotic Re...|Simple Patho o|Simple Disea... |Comment o Disease o
¥ Search S ilo v v v v v
Q Find ST(
Curate Strains
= Sh My Jot
& My B
- Lo Si f



Genome submission @c

ELRGFERR CENTRE FOR

« When uploading genomes, it is EDNTEIrOBASE 1 conerut. user-senay onine esource foraysin st viuatsing genemic varation witi eisrc i
possible to include a variety of . ———
metadata, including country, e
d at e Of | S OI at| on an d nl Ch e /'“‘ L 7 e cad Files e cﬂuxﬁonn.; l:cminn 5|5 Camacs ipecies : f:mlogimmm SE :I:MIA :jmmonpa.... Antibiotic Re...|Simple Pa
source (human, food,
environment), and a minimal of =
information is required to be

- - Read Fileo Sequencing Platformo Sequencing Librarye  Insert Sizeo
a ble tO Su bm |t genomes |n the & Dowr Schemes [Click to Add File JILLUMINA v[Paired v[500 [ Remove |
i e [Click to Add File JILLUMINA v [ Paired v[500 | Remove |

database. OK

« By clicking on the “read files”
field, a window will pop up. One
file should be chosen for each
line.

« Important: for the moment, it
is only possible to submit
Illumina genomic data.




Genome submission - batch upload ‘Eﬁc

 Genomes and their associated
metadata can be uploaded in
batches.

« A tab-separated .txt file
containing all the metadata, as
well and the names of the read
files can be uploaded using the
“Data > Load local file” menu.

« Important: in the "Read files”
column, files names
*.R1.fastq(.gz) and
*.R2.fastq(.gz) must be
separated by a comma and no
white spaces.

A B C o] E F G H |

1 MName Species Serotype Collection Year Continent Country Source Lab Contact Read Files
2 | 202403595 Escherichia coli 2024 Europe France Human F.X.Weill, Institut Pasteur Ec202403595_528.1.fastg.gz,Ec202403595_528.2.fastq.gz
3 | 202403596 Escherichia coli 2024 Europe France Human F.X.Weill, Institut Pasteur Ec202403596_529.1.fastg.gz,Ec202403596_529.2.fastq.gz
4 202403597 Escherichia coli 2024 Europe France Human F.X.Weill, Institut Pasteur Ec202403597_530.1.fastg.gz,Ec202403597_530.2 fastq.gz
5 | |
B

EnterOBase A powerful, user-friendly online resource for ing and visualisi ic variation within enteric bacteria

Uploaded Reads
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Genome submission - batch upload ecdC
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1 . If a I I d at a was Cco rrectly EnteroBase . powerful, user-friendly online resource for analysing and visualising genomic variation within enteric bacteria
submitted, the second column ...... pr——
WI I I bECO m e g ree n . Fle I d S Wlth e pata —,‘ Edit = \ View = ‘@ Bn.tact Email Release Period (Months) 0 2 . Rows Total:3 Errors:0
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2. Choose the time to make data =
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public (up to 12 months).

Page Size: |25 v

En te ro Base A powerful, user-friendly online resource for analysing and visualising genomic variation within enteric bacteria ‘
& Download Schemes
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7' HierCC equivalents e e
H o Add Metadata bloaded Reads
3. Submit the metadata
] []
4. Upload Reads Uploading Summary Local Uploads
& Search Strains You have reads which need uploading- You can upload local reads by specifying their local folder using
h . : the Add Directory button. In Firefox and IE, you cannot select the entire folder, but instead have to Time Left:
A\ Y74 Q Find ST(s) select multiple files. Alternatively you can drag and drop files from a local directory to the right hand
4 I n th e U I Oa d ed rea d S ta b panel If you are having problems uploading reads please contact us
" Curate Strains ! Add Directory File Size State Progress Remove
. 1= Show My Jobs v [Strain Name o |Read 1 o Read 1 Status o Read 2 o Read 2 Statu:
yO u WI e a e tO a t e 202403595 Ec202403595_S28.1£... [Awaiting Upload Ec202403595_S28.2 fastq.gz Awaiting Uplc
& My Buddies 202403597 Ec202403597_S30.1f... |Awaiting Upload Ec202403597_S30.2 fastq.gz | Awaiting Uplc
202403596 [Ec202403596_S29.1f... | Awaiting Upload Ec202403596_529.2 fastq.gz | Awaiting Uplc

read files by choosing a folder ———

& Download Schemes
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Genome submission - batch upload ecdC
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5. Start upload to  begin

transferring the data.
En te ro Base A powerful, user-friendly online resource for analysing and visualisi ic variation within enteric bacteria

6. The Smeitted genomic data @ Species Home Add Metadata

will be QCed, assembled, ™

2 Upload Reads Uploading Summary Local Uploads

.
a n n Ota ted a n d a SSI n ed a & search Straliis You have reads which need uploading- You can upload local reads by specifying their local folder using You have local reads which are ready to upload please the start button
- o the Add Directory button. In Firefox and IE, you cannot select the entire folder, but instead have to ® start upload P

<
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Searching genomes on EnteroBase

Entero Base A powerful, user-friendly online resource for analysing and visualising genomic variation within enteric bacteria

. Genomes of pathogens of interest
present in public databases can "
be searched using Enterobase with = -
the “Search Strains” tool.

. The research can be done based
on strain metadata (isolation
place or date, BioProject or SRA
number on GenBank,...) or
“experimental data”, i.e., data o
derived from the genomes (ST,

serotype, £. coli pathotype,...)

= Show My Jobs

# Species Home

. Hint: by using the operator “in”
you can look into a list of values. P
Remember to write country or city
names in English.

7' HierCC equivalents

304,717

Total Strains

Ente rOBase A powerful, user-friendly online resource for lysing and vi isil

within enteric bacteria
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Searching genomes on EnteroBase ecoc
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* Resea rCh resu |ts Ca n be saved in En te ro Ba Se A powerful, user-friendly online resource for analysing and visualising genomic variation within enteric bacteria
“workspaces”, which can be shared Grolnodar &= Hepe  vL20

|ater. # Species Home Data *| View — -‘pE 2} B © Workspace:None Rows Total:9027 Filtered:9027 Edit Mode: []  Experimental Data [Assembly stats ]
< Task Uberstrain o Empty 5 Serological...|Sero |Status o Coverage o
#& Tasks |
MESC_BA0269AA Save hia coli 096:] |Assembledgy |1

& Upload Reads W m| Shared m‘ sonnei Assembledey |65,
You can also add the results of future o et — [ e — =

4 Search Strains - 1294_cgMLST V1 + HierCC V1.

H A\Y V/4 BMESC_BA1745AA Copy Selected sonnel Assembled O 56.02
searches in the same “workspace [T vare— - 1345 Hazenternandes 16032
Q Find ST(s) MESC_BAIT48AA  Paste Strains Aliciar - Workspace Name: sonnei AssembledO  |48.3
H A\ dd | d k 144 BESC_BA17S0AA  pAdd Selected To - Alicia GenEpioBioTrain_Demo sonnei Assembledgy  |40.86
US|ng the A Se ecte to Wor Space Curate Strains BESC BA1751aA  VWOrkspace - AUEPEC_31032022_cgMLST_Ti Description — ssembled® |49.25
. _—_ - AllHist 1026_cgMLST_202
R MESC_BA1753AA Delete Selected BRI EI sonnei Assembled(y 193
Op Ion - o v Jobs HESC_BA2107AA 2011-70-220-3 " AMR genes® il bled BORG
A 2011-70-220- hi Ass 189.
& My Buddie IESC_B 2109AA 2011702202 - AMR phenotype® hlﬂ Cﬂll wemh]edu !
& My Bu s A 2011-70-220- = i A
- = =|100233 - BigSix® jacon ——
HESC_BA2111AA 2011-70-219-9 hia coli | Assembled 16481

= Locus Search L)% 100234 - BigSix_cgMLST V1 + HierCC ) o col
EESC_BA2113AA 2011-70-219-7 i 3’89406 - cgMLST V1 + HierCC V1_Tree_ hia coli | Assembled @ 182.07

« The list of results of a search and/ora | ......... [(Escesoa oo |

L 18 89404 - cgMLST V1 + HierCC V1_Tree_ hia coli Assembled@ | 221
k | i . h ) _ ) EESC_BA2119AA 2011:70-219-2 L) 89405 - cgMLST V1 + HierCC V1_Tree_ hia coli Assembledoy  |162
workspace are split in two parts: the e o 5;3894” BRI
i i i MESC_BA2129AA 2011702167 13592522 - caMLST V1 + HierCC V1_Ti hia col Assembledo | 193.88
left side contains the metadata, while S I S AP Ty e T ==
. . . ! 2011-70-216- i 97528 - cgMLST V1 + HierCC V1_Tree_ hia coli AssembledO  |316.4
the r|g ht S|de Conta INS the MESC_BA2136AA 2011-70-215-2 hia coli Assembledy 24046
~ WESC_BA2138AA 2011-70-214-10 hia coli Assembledoy  [300.99
expe rimenta | data . WESC_BAZ2143AA 2011702142 Save | hiwcol Assembledp |187.58
WESC_BA2147AA 2011-70-43-1 hia coli Assembledy  [12183
EESC_BA2151AA 2011-70-42-3 OERR765176 | OLivestock 1/1/2011 ODenmark Justus Liebig University Giessen Escherichia coli Assembled 10329
HESC_BA2153AA 2011-70-42-2 OERR769175 | @Livestock 17112011 ODenmark Justus Liebig University Giessen Escherichia coli Assembled & 31366
° Th e expe rl m e n ta | d a ta Sh OW n by MESC_BA2IS5AA 2011-70-42-1 OERR769174 |@Livestock | 1/1/2011 ODenmark  (Justus Liebig University Giessen Escherichia coli Assembled@ [0
w ” HMESC_BA2157AA 2011-70-41-11 QERR769173  |@Livestock 1/1/2011 QDenmark Justus Liebig University Giessen Escherichia coli | Assembled ¢y 269.56
d efa u It are th e assem b | y status , b ut WESC_BA2I61AA 201170-41-4 OERR769171 |@Livestock | 1/1/2011 ODenmark |Justus Liebig University Giessen Escherichia coli Assembledo [0

several other options are available,
with some of them being exclusive of
a specific pathogen.



Searching genomes on EnteroBase ecoc
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L4 Resea rc h resu Its Ca n be Saved i n En te ro Ba se A powerful, user-friendly online resource for analysing and visualising genomic variation within enteric bacteria
\\workspaceslll WhiCh Can be «carol.nodari Help = v1.2.0 vt -
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MESC_KB0261AA 2404T28976 QUploaded Rea @Human 20124 ©Denmark SSI Assembledgy 754 Annotation Esc
& Upload Reads MESC_KBU450AA 20240074 ©Uploaded Rea@Human 2024 ©Spain University Hospital Virgen Macarena Assembled0 313 rMLST [Esc
4 Search swains BESC_KBM451AA 20240180 QUploaded Rea @Human 2024 ©OSpain University Hospital Virgen Macarena Assembledgy 482 i”:‘t::: Prediction :E
° YO ucan a I SO a d d th e resu Its Of BESC_BAO269AA CFSAN029787 ©SRR2019242 |©Human 15/412012 Oltaly FDA Assembledo |1 | v i
. Q Find ST(s) MESC_BA17414A 54228 QERR025724 | @Human 1/1/1947 Osweden Wellcome Trust Sanger Institute Assembled(d 6528 | - B
futu re Sea rc h es I n th e Sa m e ~ — BESC_BA1744AA 54178 QERR025726 |@Human 1/1/1945 DSweden 'Wellcome Trust Sanger Institute Assembled (y 4567 I NewfEdit 7%
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\\WO r ks pa Ce n u Si n g th e \\Ad d Se | ected = show My Jobs MESC_BA1748AA 54184 0@[{025729 ©Human 1/1/1945 OSweden Wellcome jh'u;l Sanger lnsl%{me Assembledy 483 20220 4319139 Esc
HMESC_BA1750AA 54185 QERR025730 | @Human 1/1/1945 QDenmark Wellcome Trust Sanger Institute Assembled O 40.86 20321 4625156 Esc
t k n t & My Buddies MESC_BA1751AA 54190 OERR025731 |@Human 1/1/1945 OSweden Wellcome Trust Sanger Institute Assembledgy (4925 23840 4535274 Esc
o Wor Space op Ion . — Locus Search MESC_BA1753AA 54210 OERR025732 | @Human 1/1/1943 OSweden Wellcome Trust Sanger Institute Assembled(y 193 16306 4465395 Esc
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. EMESC_BA2111AA 2011-70-219-9 OERR769196 | @Livestock 1/1/2011 O Denmark Justus Liebig University Giessen Assembled & 16481 217345 5129906 Esc
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m et a d at a W h i I e th e ri g ht S i d e MESC_BAZI36AA 2011702152 OERR769183 |@Livestock | 1/1/2011 ODenmark  |Justus Liebig University Giessen Assembled | 24046 197558 4977948 Esc
/ EESC_BA2138AA 2011-70-214-10 OQERR769182 |@Livestock 1/1/2011 ©Denmark Justus Liebig University Giessen Assembled (b 30099 164170 5149971 Esc
CO nta i n S th e ex pe ri m e nta I d a ta ] MESC_BAZI45AA 2011-70-214-2 OERR769179 |@Livestock | 1/1/2011 ODenmark | Justus Liebig University Giessen Assembledoy | 187.58 88831 4628014 Esc
HESC_BA2I47AA 2011-70-43-1 OERR769178  |@Livestock 1/1/2011 ODenmark Justus Liebig University Giessen Assembled O 12183 115315 5125968 Esc
BMESC_BA21S1AA 2011-70-42-3 QERR769176  |@Livestock 1/1/2011 ©Denmark Justus Liebig University Giessen Assembled (y 10329 197793 4015896 Esc
BESC_BA2I53AA 2011-70-42-2 OERR769175 | @Livestock 1/1/2011 ©ODenmark Justus Liebig University Giessen Assembled  |313.66 138869 4849253 Esc
. MESC_BA2155AA 2011-70-42-1 OERR769174 | @Livestock 1/1/2011 ©Denmark Justus Liebig University Giessen Assembledy |0 177984 4889008 Esc
° Th e eX pe rl m e nta | d a ta S h OW n by HESC_BA215TAA 2011-70-41-11 OERR769173  |@Livestock (17112011 ODenmark Justus Liebig University Giessen Assembled  |269.56 135748 5257941 Esc
MESC_BA2161AA 2011-70-41-4 OERR7T69171  |@Livestock 1/1/2011 O Denmark Justus Liebig University Giessen Assembledgy |0 119072 5222854 Esc

default are the “assembly status”, mrsc mazman T 1 Donwa Grerear O ook TP TOnmmmr Thvoe e v G W Ty T — e —
but several other options are ' coreeeotell
available, with some of them being

exclusive of a specific pathogen.
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En te ro Ba Se A powerful, user-friendly online resource for analysing and visualising genomic variation within enteric bacteria

With the assembled genomes, a lot Garolnodan &< hepr v
of data Can be retrleved from the & Species Home Dm,‘ Viw,| wnrkspam,| ,‘.’_D:Eg 4} F3 € Workspace:None Rows Total:10609 Filtered:5230 Edit Mode: []  Experimental Data [Serotype(SISTR1+SeqSera2) ¥ |

enomes < Task Uberstrain o|+ | » [Name = o Data Sourc... |Source o Collection ... [Location o | |SISTRL Ser... |SISTRL Ser... |SISTR1 H1 o [SISTR1 H2 SeqSero? S... |SeqSero2 5... |SeqSero2 ... [SeqSero2 ...
& askKs
g . MSAL_KBY.. 282 O Uploaded Read@Human 2022 Oltaly Typhimurium ~ |B i 12 Typhimurium |4 i 12
& Upload Reads HSAL LB2... 619 QUploaded Read @Human 2017 Oslovenia ([ 14[5].12:b:- |B b - 4:b- 4 b
P HSAL_OB3. 1563 ©QUploaded Read @Human 2022 OSpain Enteritidis D1 gm - Enteritidis 9 Bm
4l Search Strains
° A th f t H | d d H n MSAL_KBY... 13586 O Uploaded Read@Human 2017 Oltaly Infantis C1 i 15 Infantis 7 r 15
I I |0ng e ea u res Inc u e In Q, Find ST(s) HSAL KBY.. 18812 O Uploaded Read@Human 2016 Oraly Choleraesuis  |C1 c 15 Paratyphi Co... |7 c 15
1 MSAL_EAY... 24249 OGCF_0005038 @Human 2008 Olreland Agona B f.g.s - Agona 4 fgs
EnteroBase, we can find serotype . - . - |
ESAL_LAL.. 00028816 OERR2719642 |@Human 2000 ODenmark | |Typhimurium ~ |B i 12 Typhimurium |4 i 12
H d b 1= 23 ) - -
pred |Ct|0n tOOIS, Wh |Ch are Specrﬁc = Show by Jobs WSAL_HAS 2069 ©Uploaded Rea OHuman_[2016 Obenmark | [ICldzzie |1 P A
MSAL_KBY.. 43587 O Uploaded Read@Human 2017 Oltaly Infantis c1 T 15 Infantis 7 r 15
fOr eaCh path Ogen . & My Buddies WSATL_FAS6 . 45605 OSRR3417496 |@Human 2014 OLuxembourg |Enteritidis D1 2m - Enteritidis 9 Zm
MSAL_KBY.. 60228 O Uploaded Read@Human 2016 Oltaly Infantis c1 T 15 Infantis 7 r 15
=+ Locus Search
HSAL_KBY... 62768 O Uploaded Read@Human 2017 Oltaly Veneziana F i enx Veneziana 1 i en.x
- & Download Schemes MSAL_KBY.. 68178 QUploaded Read@Human 2016 Oltaly Infantis 1 r 15 Infantis 7 r 15
° R tly AM R Iy g ESAL_KBY... 72061 ©Uploaded Rea{@Human 2018 Olialy Infantis c1 R 15 Infantis 7 ' 15
ecently, an analysis usin erce euivalents ; d
HSAL_KBY. 72065 ©QUploaded Read @Human 2018 Oltaly Infantis [S1 r 15 Infantis 7 T 15

AMRFinderPlus has been
i m p | e m e nted iS Cu rre ntly been En te ro Ba se A powerful, user-friendly online resource for analysing and visualising genemic variation within enteric bacteria

tested in small sets of genomes S
# Species Home Data o ‘ View ,| Analysis < ‘ Workspacs ,| '.PI:E@ 21 F4 € Workspace:CenEpioBioTrain_Demo Rows Total:9027 Filtered:9027
Edit Mode: []  Experimental Data
& Tasks Uberstrain = o « | # |Name o Data Sourc... |Source o Collection ... |Location o [Lab Contact O Antigen H Antigen
. Both 7 genes M LST a nd cg M LST 2 Upload Reads BMESC_BAO269AA CESAN029787 OsRR2019242 |QHuman 15/4/2012 Olaly FDA 096 H19
. EESC_BA1741AA 54228 OERR025724 |QHuman 1/1/1947 OSweden Wellcome Trust Sange |- H16
Ccan a ISO be retr'eved ’ as We” as the 4 Search Strains MESC_BA1744AA 54178 OERR025726  |@Human 1/1/1945 OSsweden Wellcome Trust Sange |- H16
H - . f . Q Find ST BESC_BAIT45AA 54179 OERR025727  |@Human 1/1/1944 OSweden Wellcome Trust Sange |- H16
ind 5T(s}
Iercc I n Orl I latlon . MESC_BA1T48AA 54184 OQERRO25720  [@Human 1/1/1945 OSweden 'Wellcome Trust Sange |- H16
Curate Strains HESC_BA1750AA 54185 OERR025730 [@Human 1/1/1945 ODenmark  |Wellcome Trust Sange |- H16
EESC_BA1751AA 54190 OERR025731 |QHuman 1/1/1945 OSweden Wellcome Trust Sange |- H16
= Show My Job
. how My Jabs BESC_BAITS3AA 54210 OERR025732 |QHuman 11/1943 ©Sweden  |Wellcome Trust Sange |- Hi6
¢ Pathotypes Of E. C 0// 7 except fOI’ i My Buddies MESC_BA210TAA 2011-70-220-3 OERR769198 |QLivestock  [1/1/2011 ©Denmark  [Justus Liebig Universi |023 H16

BESC_BA2109AA 2011-70-220-2 OERRT65197 |DLivestock 1/1/2011 O Denmark Justus Liebig Universi |- H28

EAEC 7 a n d ShlgE/ / a Se rog ro u ps Ca n =+ Locus Search MESC_BA2111AA 2011-70-219-9 OERR769196 [@Livestock  [1/1/2011 ODenmark  [Tustus Liebig Universi (024 Ha
a ISO be |d e ntlﬂed | n th e m en u & Download Schemes MESC_BA2113AA 2011-70-219-7 OERR769195 |OLivestock  [1/1/2011 ODenmark  [Justus Liebig Universi [033 HI8

HESC_BA2117AA 2011-70-219-4 OERR769193 |OLivestock  [1/1/2011 QDenmark Justus Liebig Universi |- H26
A\Y ” ) .
Phylotypes 7 HierCC equivalents MESC_BA2119AA 2011-70-219-2 OERR769192 |QLivestock  [1/1/2011 ODenmark  |Justus Liebig Universi_ (076 H32
.




Experimental Data

data can be retrieved from the
genomes.

« Among the features included in
EnteroBase, we can find serotype
prediction tools, which are specific for
each pathogen.

« Recently, an AMR analysis using
AMRFinderPlus has been implemented

is currently been tested in small sets of gnteroBase i S8

genomes.

« Both 7 genes MLST and cgMLST can
also be retrieved, as well as the
HierCC information.

- Pathotypes of £. coli, except for
EAEC, and Shigella serogroups can
also be identified in the menu
“Phylotypes”.

# Species Home
4 Tasks
X Upload Reads
4 Search Strains
Q, Find ST{(s)
Curate Strains
= Show My Jobs
i& My Buddies
=# Locus Search
& Download Schemes

7 HierCC equivalents

# Species Home
& Tasks
& Upload Reads
4 Search Strains
Q Find 5T(s)
Curate Strains
= Show My Jobs
& My Buddies
=+ Locus 5earch
& Download Schemes

4 HierCC equivalents

With the assem bled genomeS, a IOt Of En te ro Ba Se A powerful, user-friendly online resource for analysing and visualising genomic variation within enteric bacteria
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carol.nodari &~ Help ~ v1.2.0
Data _| View _| Workspace _| Experiment = "P@@ 4| B2 © Workspace:None Rows Total:10609 Filtered:5230 Edit Mode: [ Experimental Data [cgMLST VZ + HierCC VI +)
Uberstrain v | # [Name o Data Sourc... |Source o Collection ... |Location 5T o HCO (indis... [HC2 HCS HC10 HC20 HC50 HC100
ESAL_KBY.. 282 OUploaded Read@Human 2022 Oltaly 206604 206604 296604 296604 296604 296604 2 2
ESAL_LB2... 619 OUploaded Read@Human 2017 Oslovenia 200085 200085 299085 299085 299085 165816 165816 165816
ESAL_OB3.. 1563 O Uploaded Read@Human 2022 OSpain 315120 315120 315120 1962 1962 87 87 87
ESAL_KB9... 13586 OUploaded Read@Human 2017 Olaly 206593 206503 296593 296593 296593 2308 2308 36
HSAL_KBY.. 18812 oUplnadad Read@Human 2016 olmly 206588 206588 168357 168350 168350 79087 79087 79087
ESAL_EA9... 24249 OGCF_0005038/@Human 2008 Oireland 5476 5476 5476 5476 5476 419 29 29
ESAL_LAL... 00028816 OERR2719642 |@Human 2000 ODenmark 85762 85762 85762 85762 85762 9921 9921 48
ESAL_HAS... 42069 O Uploaded Read@Human 2016 ODenmark 57128 57128 57128 57128 57128 57128 57128 57128
ESAL_KBY.. 43587 OUploaded Read@Human 2017 Oialy 206590 206590 296590 296590 296590 296590 36 36
BSAL_FAS6... 45605 OSRR3417496 |QHuman 2014 OLuxembourg 514 514 514 511 511 397 397 12
ESAL_KBY.. 60228 OUploaded Read@Human 2016 Oltaly 206502 206502 296592 140078 21046 TRIB 36 36
HSAL_KB9... 62768 OUploaded Read@Human 2017 Olaly 206589 206589 296589 296589 296589 296589 296589 296589
ESAL_KBY.. 68178 O Uploaded Read@Human 2016 Oltaly 296591 296591 296591 296591 41796 7828 36 36
ESAL_KB9... 72061 OUploaded Read@Human 2018 Olaly 206603 206603 296603 296603 41796 7828 36 36
ESAL_KBY.. 72065 O Uploaded Read@Human 2018 Oltaly 296595 296595 296595 41796 41796 7828 36 36

~friendly online resource for analysing and visualising genomic variation within enteric bacteria
carol.nodari & Help ~ v1.2.0

Data < ‘ View _| e ‘ T _| B _| ¥, =& | F3 () Workspace:GenEpioBioTrain_Demo Rows Total:9027 Filtered:9027 Experimental Data [cgMLST VI + HierCC V1¥]
Edit Mode: []
Uberstrain = + | # |[Name o Data Sourc... [Source Collection ... (Location ST HCO (indis... |HC2 HCS HC10 o HC20 o HC50
EESC_KB0261AA 2404T28976 OUploaded Read@Human 2024 QO Denmark 281348 281348 281348 281348 281348 281348 118194
BESC_KB0450AA 20240074 oUp]D:\ded Read@Human 2024 oSpain 281647 281647 281647 281647 281647 3330 3288
HESC_KB0451AA 20240180 oUp]D:\ded Read@Human 2024 oSpain 281646 281646 281646 281646 281646 281646 281646
HESC_BAO269AA CFSANO29787 OsRR2019242 |@Human 15/4/2012 Olaly 15397 15397 15397 15397 15397 15397 2282
HESC_BAIT41AA 54228 ©OERR025724  [@Human 11/1947 OSweden 14276 14276 14276 14276 14276 14276 14276
EESC_BAIT44AA 54178 OERR025726 [QHuman 1/1/1945 O Sweden 14271 14271 14271 14271 14271 14271 7177
HESC_BA1745AA 54179 OERR025727 [@Human 1/1/1944 OSweden 14275 14275 14275 14275 14275 14275 14275
HESC_BA1T48AA 54184 ©OERR025729  [@Human 1/1/1945 Osweden 20482 14272 14272 14272 14272 14272 14266
BESC_BAITS0AA 54185 ©OERR025730 |@Human 1/1/1945 O Denmark 14270 14270 14270 14270 14270 14270 7177
HESC_BAI751AA 54190 ©OERR025731 [@Human 1/1/1945 OSweden 14268 14268 14268 14268 14268 14268 7177
EESC_BA1T53AA 54210 ©ERR025732  [@Human 1/1/1943 O Sweden 105983 14266 14266 14266 14266 14266 14266
HESC_BA2107AA 2011-70-220-3 OERR769198 | Livestock 112011 ODenmark 14018 14018 14018 14018 14018 14018 14018
HESC_BAZ109AA 2011-70-220-2 OERR769197  |@Livestock /2011 QO Denmark 14017 14017 14017 14017 14017 14017 14017
HESC_BA2I11AA 2011-70-219-9 OERR769196 |OLivestock 1172011 ©ODenmark 14015 14015 14015 14015 14015 14015 14015
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Experimental Data

With the assembled genomes, a lot
of data can be retrieved from the
genomes.

En te ro Ba se A powerful, user-friendly online resource for analysing and visualising genomic variation within enteric bacteria

carol.nodari &~ Help ~ v1.2.0
& Species Home B _| T o ‘ At ‘ T _| ¥, =8 4} F3 © Workspace:GenEpioBioTrain_Demo Rows Total:0027 Filtered:423 Edit Mode: | Experimental Data [Phylotypes v
° Among the featu res incl uded in  Tasks Uberstrain « | # |Name = Data Sourc... [Source Collection ... (Location o Cler... [Cler... |fimH (fi... |Pathovar o Stx1 o|Stx2 o |ipaH pinv ST o |LT o |eae
BESC_CB4S16AA 12597 OUploaded Read@Livestock  [2013 OCzechia B1 B1 fimH32 E. coli - STEC + +
E nte ro B a Se , We C a n ﬂ n d se rotype & Upload Reads MESC_YAT447AA 100306 OERRE980237 |OLivestock  [2016 Oltaly D D fimHS4  [E.coli- STEC B + F
. . . . 4 Senrch Steains MESC_YAT454AA 131435 OERR8980230 |@Livestock (2017 Oitaly D D fimH54 E. coli - STEC . +
pred |Ct| on too I S ’ Wh |Ch are SpECIfI C = MESC_YAT450AA 144847 OERR8980234 [@Livestock  [2017 Oltaly D D [fmHs4  [E.coli- STEC - + B
Q, Find 5T(s) BESC_ZAS996AA 144963 OERRI829669 |OLivestock 2016 Olraly D D fimH54 E. coli - STEC S +
fO r ea C h pa th Og e n . MESC_YA7448AA 165504 OERRE9R0236 |OLivestock  [2016 Oltaly D D fimHS4  [E.coli- STEC B + F
Curate Stralns BESC_YAT449AA 130744 OERRS980235 [@Livestock  |2016 Oltaly D D fimHS4  |E. coli- STEC . +
1= Show My Jobs MESC_YA7453AA 250923 OLRREYR0231 [@Livestock  [2015 Oltaly A A fimH24  [E.coli - ETEC/STEC |- + -
- - BESC_YAT452AA 262715 OERRS980232 |OLivestock 2007 Oltaly D D fimH54 E. coli - STEC - +
Rece ntly, a n AM R a na Iy5|s u S| n g My Bu MESC_YAT446AA 307636 OERR#980238 |OLivestock  |2015 Oltaly D D fimHS4  |E.coli- STEC B + B
AM RFI n d erPI u S h a S b e en — Locus Search MESC_ZA3983AA 20220536 OUploaded Rea{@ 2022 ©spain Bl B1 fimH32 E. coli - STEC + +
MESC_ZA3982AA 20220537 ©Uploaded Real 2022 ©Spain [§ C fimH39  [E.coli- STEC + - -
i m p | eme nte d |S curre ntly been & Download Schemes MESC_VA3T08AA 400702008 OERR4843472 [OLivestock  [2015 Ospain C c fmH36  |E.coli - ETEC/STEC |- +
EESC_CBOS00AA 400702008 ©SRR21990448| @ Human 2021 ©spain c C fimH39  [E.coli- ETEC/STEC |- + F
tested | N sma I | Sets Of g enomes. 7 HierCC equivalents EESC_VA3699AA 401402008 OERR4643481 [OLivestock 2015 OSpain BI Bl fmH32  |E.coli- STEC . +
MESC_CBO795AA 401402008 OSRR21990443|@Human 2021 ©Spain Bl B1 fimH32  [E.coli- STEC . + -
MESC_VA3694AA 401402020 OERR4843486 (@Livestock 2015 ©spain c C fimH39 E.coli - STEC - +
MESC_MAGISIAA 802802004 OERR3336384 |OLivestock (2015 ODbenmark D D o E. coli - STEC + - -
Both 7 genes M LST a nd cg M LST HESC_CA4180AA 02W30354 QUploaded Rea{@Human 2015 ODenmark Bl Bl fimH32 E. coli - STEC + +
. MESC_XA6261AA 03 A 1255 OSRR15115907|@Livestock  (7/3/2018 Qlreland Bl B1 fimH446  [E. coli - STEC + + -
can a ISO be retri eved , as Wel | as th e MESC_XA6266AA 03_A_17.5.3 OSRR15115912|OLivestack  [713/2018 Olrcland c E fimH3  |E.coli- STEC v
- . . MESC_XAG265AA 03_A_20_4.5 OSRR15115911|OLivestock | 7/3/2018 Olreland Bl B1 fimH32  |E.coli- STEC B + B
H I e rCC I n fO rm atl 0 n N EESC_XA6270AA 03 A4 1 4 QSRR 15115916/@Livestock 7132018 Qlreland Bl Bl fimH446 E. coli - STEC + +
MESC_XA6269AA 03_A 455 OsRR15115915(@Livestock  (7/3/2018 Qlreland Bl B1 fimH446  [E. coli - STEC + + -
BESC_XA6268AA 03_A_6.2. 4 OsRR15115914|/OLivestock  |7/3/2018 Olreland A A fimH1322  E. coli - STEC - +
. MESC_XAG26TAA 03_A_6.4 4 OSRR15115913|Oivestock  |7/3/2018 ©ireland E E fimHI58  [E. coli - STEC + F F
Pa th Otypes Of E. C 0/ / 7 EXCE pt fo r EESC_XAG243A4 04 A 1151 QSRR 15115832(@Livestock 26/3/2018 Qlreland Bl Bl fimH32 E. coli - STEC - +
] BESC_XA6253AA 04_A_15.5_1 OSRR15115899|@Livestock  [26/3/2018 Olreland Bl B1 fimHI115  [E. coli - STEC + - -
EAEC 7 a n d 5/7 /96/ / a Se rog ro u ps Ca n MESC_XA6246AA 04_A_16_1_5 OsRR15115892(@Livestock  |26/3/2018 Olreland Bl B1 fimH38 E. coli - STEC +
WFSC XARS2AA 04 A 2411 OSRR15115808 (@ ivestack  [26/32018 Olreland R R1 fimH1115  [E coli - STRO + - B B

also be identified in the menu
“Phylotypes”.

Page Size:
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. . . En te ro Base A powerful, user-friendly online resource for analysing and visualising genomic variation within enteric bacteria
« To facilitate navigating between the crolnodn &+ Hepr  vi20

data provided i n the d iffe rent # Species Home Data = ‘ View & ‘ Anslysis & | Workspace & | "PEE@ /'1.'1 3 € Workspace:GenEpioBioTrain_Demo Rows Total:9027 Filtered:423 Edit Mode: [ Experimental Dati « Phylotypes
AMR analysis | i
 Tasks Uberstrain o « | # |[Name = o Data Sourc... [Source o (Collection ... |[Location o Cler... |Cler... |fimH (fi... [Pathovar o Stx1 o|5tx2 o |ipaH o SeTSED L
m en u S It IS pOSSI b I e to Cre ate MESC_CB4516AA 12597 ©Uploaded Rea{@Livestock 2013 ©Czechia B1 Bl fimH32  [E.coli - STEC + + cgMLST V1 + HierCC V1
14 &, Upload Reads HESC_YAT447AA 100306 OERRE920237 [DLivestock (2016 Onaly D D fimH54 E. coli - STEC + Achtman 7 Gene MLST
A\ = /4 H HESC_YA7454AA 131435 OERREY80230 (DLivestock  [2017 Oltaly D D fimHS4 E.coli - STEC -+ Annatation E |
Custom views” with chosen 44 seach suain ‘ : ‘ 5
MESC_YA7450AA 144847 OERR8980234 |OLivestock (2017 Oltaly D D fimH54  [E.coli- STEC +
Serotype Prediction |
. - Q Find 5T(s) MESC_ZAS996AA 144963 OERRYE29669 |[@Livestock (2016 Olialy D D fimH54 E. cali - STEC - LSt
wg —
|nfo rl | |at|0n . MESC_YAT448AA 165504 OERRE9R0236 |@Livestock 2016 Olraly D D fimH54  [E.cali - STEC +
Curate Strains EESC_YA7449AA 230744 OERRE980235 [OLivestock 2016 Oltaly D D fimH54  [E.coli - STEC - + Load
™ Show My Jobs MESC_YA7453AA 250923 OERR8920231 [OLivestock  [2015 Oltaly A A fimH24  [E.coli- ETEC/STEC |- + H mewear | F |
MESC_YA7452AA 262715 OERRE9R0232 |@Livestock 2017 Olialy D D fimH54 E. cali - STEC - L B = B
I . I H bI & My Buddies HESC_YAT446AA 307636 OERRE920238 [DLivestock (2015 Onaly D D fimH54 E.coli - STEC - +
- It t te and add
IS a SO pOSSI e O Crea e a n a -l Searct MESC_ZA3983A4 20220536 ©QUploaded Read@ 2022 Ospain Bl B1 fimH32 E. coli - STEC + +
ocus earch
n ” MESC_ZA3982A4 20220537 ©Uploaded Real@ 2022 ©Spain c c fimH38  [E.cali- STEC +
data to "Custom columns” that 4 Downlod Schemes | [WESC_VATIORAR o Oriantsen2 [OLiveoas 015 e | O N e e I E
MESC_CBOS00AA 400702008 QSRR 21990448/ @Human 2021 Ospain c It fimH39  [E.coli - ETEC/STEC |- + - - +
are not pu bl IC a nd/or pa r‘t Of the < HierCC equivalents MESC_VA3699AA 101402008 OERR4843481 [OLivestock 2015 Ospain Bl Bl fimH32  |E.coli - STEC 5 +

analysis pipeline from Enterobase.
Add Experiment Column Custom View:New
Experiment Iﬂl

-
« Unless specified by the user, the g e Cobams

HC5 v Pathovar(Phylotypes) G %

custom views and information in the Locws STiAchtman 7 Gene WLST) G X
custom columns remain private. S— OsntienSerotype Preciction) &

Add Custom Column H Antigen{Serotype Prediction) & %
Column Name HC5(cgMLST V1 + HierCC V1) G %
H [food  +] j age ¥
« Custom views can be saved and P — sexe X Custom
travel % Columns

reused in future workspaces and foad X

food

shared with other (trusted) users. Datatype

Save Save As
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. With “Edit mode” activated, it is
possible to include/update
information in the custom
columns. Unsaved changes will ENTErOBASE 1 povcr, user indy omine resurce o ansysing and visatsing geromic arison withinenerc bacer
be shown in yellow.

& Species Home E<n® ‘ Edit o ‘ View < ‘ Analysis = | Workspace = | Experiment _| I _| ""IPEE @ "7 7 21 F3 € Workspace:GenEpioBioTrain_Demo Rows Total:0027 Filtered:423 Experimental Dat®
Edit Mode: @ "2 T
& Tasks Uberstrain o « | # |Name - o Data Sourc... [Source o Collection ... |La:a|mn o Pathovar(P... |ST(Achtma... |O Antigen(... [H Antigen(... [HC5(cgMLS...|age o sexe o travel o food o
. (Ed 0 I 2 Upload Reads MESC_CB4516AA 12597 ©Uploaded Read@Livestock 2013 iloCuchia E.coli - STEC 13869 0174 H8 219993 6 F no minced meat
It mOde a SO needs to be MESC_YATMTAA 100306 OERR§980237 [OLivestock  [2016 8 |Olaly E.coli - STEC |1 0139 Hi 191878 55 M Indonesia D ]
. 4 Search Strains MESC_YA7454AA 131435 ’BERRS‘)SDZM |6Lives[ock 2017 ﬁ\altaly E.coli - STEC |1 0139 H1 191873 ND ND ND ND
a Ctlvated to u pd ate m eta d ata ) ) MESC_YAT450AA 144847 OERRE980234 |@Livestock 2017 B |Oluly E.coli- STEC |1 0139 H1 191875 ND ND ND ND
Q Find 5T(s) MESC_ZAS996AA 144963 QERR9329669 [OLivestock  [2016 & [Oaly E.col -STEC |1 0139 HI 199736 D ND ND ND
h = Curate Strains MESC_YA7448AA 165504 OERRE980236 |@Livestock 2016 .lomly E.coli- STEC |1 0139 H1 191876 ND ND ND ND
O n t e Ieft S I d e pa rt Of th e MESC_YAT449AA 230744 OERR#980235 |OLivestock  [2016 i|°1taly E.coli - STEC |1 0139 H1 191877 ND ND ND ND
= Show My Jobs BESC_YA7453AA 250023 OERRS920231 |@Livestock (2015 .|01m1y E.coli - ETE... |10 0141 H4 191874 ND ND ND ND
ta b I e) . My Buddies MESC_YAT452AA 262715 OERRS980232 [@Livestock 2017 E\gnaly E.coli- STEC |1 0139 H1 191875 ND ND ND ND
MESC_YAT446AA 307636 ’aERRS‘)&UZSE |aLivesLock 2015 B Oltaly E.coli- STEC |1 0139 H1 191875 ND ND ND ND
=+ Locus Search MESC_ZA3983AA 20220536 OUploaded Rea [+] 2022 ] ©Spain E.coli - STEC [8381 0128 H2 196838 ND ND ND ND
& Download Schemes BESC_ZAM982AA 20220537 ©Uploaded Rea{@ 2022 i\BSpain E.coli - STEC |13245 078 H4 196833 ND ND ND ND
MESC_VA3708AA 400702008 OERR4843472 |OLivestock  |2015 =|°Spain E.coli - ETE... |88 08 HO 166306 ND ND ND ND
° U se n EX e ri m e nt > Save [ HierCC equivalents MESC_CBOS00AA 400702008 QSRR21990448| @Human 2021 .|°Spa‘m E.coli - ETE... (88 o8 HY 166306 ND ND ND ND
p MESC_VA3699AA 401402008 OERR4843481 [OLivestock  |2015 ﬁ|05‘pam E.coli - STEC |162 08 H2s 166466 ND ND ND ND

changes” or right-click on the
cells to save the added
information.
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ENTCIDBABE .ot e e i, v b s R e SN e s i

carol.nodari &~  Help~r vl
. I nformation (metadata a nd/or @ Species Home Edit ,‘ vl‘r = ‘ T || e ,‘ G ,‘ — ,‘ Bor£ @ 7 7 21 (3 © Workspace:CenEpioBioTrain_Demo  Rows Total:9027 Filtered:423 Experimental Da[a
F Tasks SIS . o fBarcode o Y Data Sourc...[Source o |Collection ... [Location o | |Pathovar(P... [sT(Achtma... [0 Antigen(... |H Antigent... [HC5(cgMLS...|age o sexe o travel o food o
data for custom columns) can be o R ‘
2 Upload Reads Save Selacted to File X V ploaded Rea@Livestock  [2013 B|OCzcchia | |E.coli - STEC | 13869 0174 HE 219993 6 F o minced meat
. . TR [ESC_YA7447AA | OERR8980237 [OLivestock  |2016 [E_coli - STEC |1 0139 H1 191878 55 M Indonesia ND
ad d ed I n batCh es | nto & Search Strains o ESC_YA7454AA || OERRBI80230 [OLivestock  |2017 E_coli - STEC |1 0139 H1 191873 ND ND ND ND
whload Selected
Recar Filas ESC_YA7450AA | OERRB980234 [OLivestock  |2017 [E_coli - STEC |1 0139 H1 191875 ND ND ND ND
E nte ro B a S e A Find 5T MESC_ZAS996AA ESC_ZA5996AA || OERRY829669 [OLivestock  |2016 E_coli - STEC |1 0139 HI 199736 ND ND ND ND
. Curate Strains MESC_YAT448AA [ESC_YA7448AA || OERRBI80236 [OLivestock  |2016 E_coli - STEC |1 0139 H1 191876 ND ND ND ND
MESC_VAT449AA ESC_YA7449AA |OERRB980235 [OLivestock  |2016 E_coli - STEC |1 0130 H1 191877 ND ND ND ND
[= Show My Jobs MESC_YA7453AA [ESC_yA7453AA [|OERR8980231 [@Livestock  [2015 E. coli - ETE... |10 0141 H4 191874 ND ND ND ND
. My Buddies MESC_VA7452AA ESC_YA7452AA || OERRB980232 [@Livestock  |2017 E_coli - STEC |1 0130 H1 191875 ND ND ND ND
MESC_YAT446AA ESC_YA7446AA ||OERRBI80238 [OLivestock  |2015 [E_coli - STEC |1 0139 H1 191875 ND ND ND ND
° TO a | IOW CO rreCt Corre I atl On = Locus Search MESC_ZA983AA ESC_zA3983AA || @Uploaded Rea{@ 2022 E_coli - STEC |8381 0128 H2 196838 ND ND ND ND
H WESC_ZA982A4 [ESC_73082AA |[@Uploaded Rea{@ 2022 [E_coli - STEC 13245 078 He 196833 ND ND ND ND
between the data a nd the Stra I n, * Download schemes MESC_VA3708AA ESC_VA3708AA |OERR4843472 [OLivestock  |2015 E_coli - ETE... |88 o8 HO 166306 ND ND ND ND
ea C h St ra i n O n E n te ro ba Se Z HierCC equivalents MESC_CBOS0DAA [ESC_Croso0AA )| OSRR 0 2021 [E_coli - ETE... [88 o8 Ho 166306 ND ND ND ND
t H H H d t'f' | A B C I Al AK AL AM AN AD AP AQ AR
CO n a I n S a u n Iq u e I en I Ie r - a | 1 Uberstrain Name Barcode Pathovar(Phylotypes ST{Achtman 7 Gene O Antigen(Serotype H Antigen(Serotype HCS5(cgMLST V1 + H age sexe travel food
A\Y n | 2 ESC_CB4516AA 12597 ESC_CB4516AA E. coli - STEC 13869 0174 H8 219993 6 F no minced meat
Ba rcode " | 3 |ESC_YAT447AA 100306 ESC_YAT447AA E. coli - STEC 10139 H1 191878 55 M i ND
! ESC_YAT7454AM 131435 ESC_YAT454A4 E. coli - STEC 10139 H1 191873 ND ND ND ND
+ 5 ESC_YA7450AA 144847 ESC_YAT450AA E. coli - STEC 10139 H1 191875 ND ND ND ND
: 6 |ESC_ZAS996AA 144963 ESC_ZAS996AA E. coli - STEC 10139 H1 199736 ND ND ND ND
H H 7 ESC_YAT448AA 165504 ESC_YAT44BAA E. coli - STEC 10138 H1 191876 ND ND ND ND
b St ra I n ba rCOd es (Wh ICh a re | B ESC_YAT449AA 230744 ESC_YAT449AA E. coli - STEC 10139 H1 191877 ND ND ND ND
- | 9 ESC_YAT7453AA 250923 ESC_YAT453AA E. coli - ETEC/STEC 10 0141 H4 191874 ND ND ND ND
d |ﬁ:e re nt from assem bly ba rCOd eS) | 10 |ESC_vA74528A 262715 ESC_YA74524A  E. coli - STEC 10139 HL 191875 ND ND ND ND
. - | 11 |ESC_YAT446AA 307636 ESC_YAT446AA E. coli - STEC 10138 H1 191875 ND ND ND ND
can be found in the left side
pa n e I a n d d own I oa d ed to a El‘l te ro Base A powerful, user-friendly online resource for analysing and visualising genomic variation within enteric bacteria
. carol.nodas ~  Helpr vl
Ioca I .txt fl Ie . & Species Home . ,| Edit ,‘ View < ‘ Nt | R m — ,| B, Z @ 7 7 2 B © WorkspaceGenEpioBioTrain Demo Rows Total:0027 Filtered:423 Experimental Data [STEC GenEpioBioTrain Demo |
Save Chan, | Edit Mode: 8 § % T
ges
# Tasks Uberstrain o v |# [Name - o Barcode o 4‘e o Collection ... |Location o | |Pathovar(P... [ST(Achtma... O Antigen(... |H Antigen(... [HC5(cgMLS...|age o sexe o travel o food o
MESC_CB4SIGAA 12597 ESC_CB4516A ok |2013 B|OCzechia | |E.coli- STEC 13869 0174 HS 219993 6 F o minced meat
= - - & Uplond Reads MESC_YAT447AA 100306 Esc)m'mmmck 2016 8 |Outaly E.coli- STEC |1 0139 H1 191878 55 M Indonesia ND
d After u pdatl n g the Ioca I fl |e Wlth 4 Search Strains MESC_YA7454AA 131435 ESC_YA7454AA |OERR8980230 OLivestock 2017 Oluly E.coli- STEC |1 0139 H1 191873 ND ND ND ND
- - - BESC_YAT450AA 144847 ESC_YA7450AA |@ERR8980234 |@Livestock 2017 -] o[l:lly E.coli- STEC |1 0139 H1 191875 ND ND ND ND
the I nformatl On to be a d ded It A Find 5T MESC_ZAS996AA 144963 ESC_ZAS996AA |QERR9329669 |@Livestock 2016 | Oltaly E.coli- STEC |1 0139 HI 199736 ND ND ND ND
- , Curate Strains MESC_YAT448AA 165504 ESC_YA7448AA |@ERR8980236 |@Livestock 2016 -] o[l:lly E.coli- STEC |1 0139 H1 191876 ND ND ND ND
Ca n be u ploa d ed a g a I n . ) MESC_YA7449AA 230744 ESC_YA7449AA |©ERR8980235 |OLivestock (2016 B8 |Olialy E.coli- STEC |1 0139 HI 191877 ND ND ND ND
= Show My Jobs MESC_YAT453AA 250923 ESC_YA7453AA |OERR8980231 |@Livestock  |2015 8 |Outaly E.coli- ETE.. |10 0141 Ha 191874 ND ND ND ND
My Buddies MESC_YAT4S2AA 262715 ESC_YAT452AA |OERRE980232 |OLivestock 2017 | Oltaly E.coli- STEC |1 0139 H1 191875 ND ND ND ND
BESC_YAT446AA 307636 ESC_YA74464A |@ERR8980238 |@Livestock 2015 B °[|:|ly E.coli- STEC |1 0139 H1 191875 ND ND ND ND
= Locus Search MESC_ZAI93AA 20220536 ESC_ZA3983AA |@Uploaded RealQ) 2022 Ospain E.cali- STEC |8381 0128 H2 196838 ND ND ND ND
& bownlond Sehemes BESC_ZA3982AA 20220537 ESC_ZA3982AA |©Uploaded Real@ 2022 & |Ospain E.coli- STEC 13245 078 He 196833 ND ND ND ND
MESC_VAIT08AA 400702008 ESC_VA30SAA |OERR4843472 OLivestock 2015 | Ospain E.cali- ETE... |88 o8 HY 166306 ND ND ND ND
& HiercC equivalents MESC_CBOSOOAA 400702008 ESC_CBUSOOAA |@SRR: © 2021 | Ospain E.coli- ETE... |88 o8 Ho 166306 ND ND ND ND




Tree visualization and data export
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. Different tools are available on
EnteroBase to visualize
phylogenetic relationships
between genomes in a EnteroBase .....u

iendly online resource for analysing and visualising genomic vaiation within enteric bacteria

carol.nedari &~ Help ~ v1.2.0

wo rks ace A Fr E T Data < ‘ Edit & ‘ view — IR . icpace — | Experiment 7| - ,‘ ,‘.’PEE @, 7 7 51 F3 © Workspace:GenEpioBioTrain_Demo Rows Total:9625 Filtered:423 Experimental Data
- Edit Mode: B "2 T
Create MLST
# Tasks Uberstrain o P Giapetree bata Sourc... [Source o |Collection ... ‘Locatinn ‘@ |5'r o |HCO (indis... |ch HC5 HC10 o HC20 o HC50 o HC100 o [HC200 o  |HC4O|
£ Upload Read MESC_CB4S16AA Load MLST GrapeTree JUploaded Reay@Livestock 210003 510003 510903 219903 18474 3361 2461
== Upload Reads ——————————
MESC_YAT447AA Call SNP Project DERRE980237 |OLivestock 191878 191878 191878 191878 7657 7657 7657
. . A Search Strains WESC_YA7454AA Load SNP Project DERR8980230 [@Livestock Name [GenEpiioTrain_Demo_cgMLST_#T] 191873 191873 191873 #3241 #3241 7657 765
° It IS pOSSI b I e to g e n e rate M S BMESC_YA7450AA 144847 (OERR8950234 |OLivestock Algorithm MsTree VZw 191875 191875 191875 191875 119838 7657 7657
ST(s)
@ Find 5T MESC_ZAS996AA 144963 OERR0820669 [@Livestock Selected Only O 199736 122180 122180 122180 119838 7657 7650
. Curate Strains MESC_YAT443AA 165504 (OERR8980236 |OLivestock Scheme CEMLST V1 + HierCC V1 191876 191876 191875 191875 119838 7657 7657
t rees d I rectl y 0 n E nte ro ba Se BESC_YATHMIAA 230744 OERRE9B0235 |@Livestock - None 191877 191877 191875 191875 119838 7657 7650
= Show My Jobs MESC_YA7453AA 250923 OERR8980231 |OLivestock ) 191874 191874 191874 47821 47821 4035 13
No. Strains (With 5Ts) 423
R ) MESC_YA7452AA 262715 ©OERRE980232 |OLivestock 191875 191875 191875 191875 119838 7657 7657
& My Buddies Number of Nodes (5Ts) 404
a Se O n e Cg I Ie r MESC_YATH6AA 307636 OERRB980238 |©Livesiock 191875 191875 191875 191875 119838 7657 7651
=+ Locus Search MESC_ZA393AA 20220836 ©Uploaded Real@ 196838 196838 196838 68795 3071 1811 1811
& Download Sch BESC_ZAI98244 20220537 QUploaded Rea( @ Submit 196833 196833 196833 196833 13839 13839 5
== Download S5chemes
d ata . : MESC_VA3708AA 400702008 OERR4843472 |OLivestock 166306 166306 166306 166305 166306 o386 5
7 HierCC equivalents WESC_CROS00AA 400702008 ©SRR21950448 OHuman 2021 &|Ospain |® |166306 166306 166306 166306 166306 166306 166306 166306 20386 s

. For epidemiological purposes,
it is recommended to build a
minimum-spanning tree (MS
tree).
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enterobase.warwick.ac.uk/ms_tree?tree_id=113264

25 enterobase.warwick.ac.uk/ms_tree?tree_id=113264 Q
\ gzg.- | @ Country
« By default, tree nodes are 8 e
coloured using the “Country” o S
metadata available. Other .

. . . Export ine () Finland [2]
options are available using the ot o
menu “Tree Layout > Node style >

> Colour by". LIE
Centre Tree

Show Tooltips

. To easily visualize allele

Drag Icon to Rotate: =

distances, use "Tree Layout > zoom: Q@
Branch style > Show labels”. Nodesile
Banchse v
- Experimental and custom Gowwiaes
data can also be used to colour s
nodes, by they first need to be .
imported using the “Enterobase e —
> Import fields” button. o D \

longer than:

Display Hide Shorten




cgMLST-based MS tree Qﬁ C

¥
. C t
e o

-l
.«  Trees can also be exported in e (é““}][]]
a variety of formats using the . z"”[;g . !
different the buttons in the e | @ : A
“Export” menu. °
. To be able to properly download
the tree, all strains present [spowin owiroreact |
in the tree need to belong to Select Unveloased Srains
you or be public. To check
and remove any unreleased Tree Layout >
strains from the tree, use P >
“Select Unreleased Strains > e >
Hide Unreleased”.
. Unfortunately, the option “Show
in Microreact” is no longer
functional. B A
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«  SNP trees can also be built with
a selection or a I I the Ente ro Base A powerful, user-friendly online resource for analysing and visualising genomic variytion within enteric bacteria

carol.nodari 4 Help = v1.2.0

genomes from a Workspace # Species Home Data —| Edit —| View —| Analysis T| Workspace — | Experiment —‘ Tools —| 3PI:E 8" /il»m! y Workspace:CenEpioBioTrain_Demo Rows Total:9625 Filtered:423 E

usi ng the dend rog ra m icon . # Tasks Uberstrain o v | # |[Name = o Data Sourc... [Source o Collection ... [Location o |[® |ST o HCO (indis... [HC2 o HC5 o HC10 o HC20 o
2 Upload Reads MESC_CB4516AA 12597 QUploaded Rea@Livestock  [2013 B|OCzechia ® (219903 210093 219903 219993 219993 219993
BESC_YAT447AA 100306 OERR8980237 |OLivestock  [2016 8|Oraly ® [101878 191878 191878 191878 191878 191878
4 Search Strains BESC_YA7454AA 131435 OERR8980230 |@Livestock  |2017 E|Oaly ® [191873 191873 191873 191873 191873 191873
BESC_YA7450AA 144847 OERR8980234 |OLivesta 91875
b Th e rEfe re n Ce g e n 0 m e U Sed Q Find ST(s) MESC_ZAS996AA 144963 OERRYIS29669 |@Livesta 22180 |
. Curate Strains EESC_YAT48AA 165504 OERR§980236 [QLivesta  Name [GenEpiioTrain_snp_tree_2024-05-: 91875
for the S N P Ca I I | ng m ust be MESC_YAT449AA 230744 OERR$950235 |OLivesta  Reference Genome  [52148 v] 91875
= Show My Jobs MESC_YAT453AA 250023 OERR$980231 |OLivesia  Selected Only O o187 |
pa rt Of the WO rkspa ce a nd & My Buddies WESC_YA7452AA 262715 OERRS980232 |OLivesta  Min, % Presences 95 e
MESC_YAT446AA 307636 OERR8920238 [OLivesta  gp,0v Annotations = 51875
Shou Id prefe ra bly be a com plete = Locus Search BESC_ZA3983AA 20220536 ©Uploaded Rea{@ Email when finished 96838
MESC_ZA3982AA 20220537 ©QUploaded Read@ 96833

& Download Schemes User Defined SNP List None @r®

genome (but draft genomes can e ey | B OUUSHR IO g g WPs  one ® o

7 HierCC equivalents 400702008 ©SRR21990448| @Human Workioace None 66306

BESC_VA3699AA 401402008 OERR4843481 |OLivest 66466
d I SO be u SECI) . MESC_CBO795AA 401402008 OSRR21990443 | OHuman 0 Strains (With 423 66466

BESC_VA3694AA 401402020 OERR4843436 |OLivesta Genomes) 66465 |
BESC_MAGISIAA 802802004 OERR3336384 |OLivest 8028
BESC_CA4180AA 02W30354 O Uploaded Read @Human 856

° SI nce th IS JOb usua I Iy ta kes BESC_XAG261AA 03_A_12.5_5 ©SRR15115907|OLivesto Submit Bassa |
BESC_XAG266AA 03_A_17.53 OSRR15115912|@Livesto 84347

Som e tim e, It |S p OSSIbI e tO BESC_XAG6265AA 03_A_20_45 OSRR15115911 (@Livestock 74312018 -‘ﬂlrelnnd |@ ||&4345 184346 184346 184346 184346 184346
receive an email alert once it is
completed.




Country

@ Ireland [168]
SNP tree ' -
(@ Spain [44]

() Sweden [35] e C

@ italy [26] e
() Czechia [5]

@ Luxembourg [5]
() Finland [2]
. Node colouring and tree exports
work similarly to the MS trees. u

. It is also possible to download
a SNP matrix (similar to a .vcf

Entero Base A powerful, user-friendly online for , and within enteric

file) showing the location of the Py SNP Project: GenEpiBioTrain_snp_tree_2024-05-25
- . # Task & Summary o iew
SNPs in each genome present in B o
th e tree . 4 Search Strains :‘:”‘e:“s‘:;::f:::t :?48 EE’::G'OWH\
Q Find ST(s) No. Variant Sites 396668 Lewtic

Curate Strains

£ Show My Jobs
& Downloads

. SNP projects on EnteroBase do

not remove recombining s
regions, so it is not unusual to
observe abnormally long | —L
branches.

0.03




Data sharing
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Data sharing

# Species Home

. Workspaces, trees and
custom views, even when
private/unreleased, can be
shared with trusted user using
the “"buddies” system from s

EnteroBase.

=+ Locus Searct

& Tasks
& Upload Reads
4 Search Strains
Q Find ST(s)

Curate Strains

& Download Schemes

«  Depending on the rights given
to the user, they can visualize
and/or edit information,

including strain metadata.

. It is also possible to make
workspaces and tree public to
all EnteroBase users by right-
clicking on a given project in the
“Workspace > Load” menu.

ENteroBase . o, usetiendy onine resource for anaiysin

g and visualising g i within enteric bacteria

carol.nodari

Manage Buddies for Escherichia/Shigella

| Add Buddy | Name|

Name Shared Analysis

Francois-Xavier Weill (fxweill) 71987 - Custom_Dataset %X
[:= 82293 - GlobaiDataset_n1302_16092022 %
Bp81847 - 1294_cgMLST V1 + HierCC V1_Tree_2022-09-08 %
[=]72385 - OurHistoricalEPEC_16092022 %

Boa1s10-

Add
Nataliya Baschinski 71987 -
(nbaschinski) |_’}82293

Add
Carolina Nodari [=]o2366 -
(carolina.nodari) ;d

Figure1_cgMLST V1 + HierCC V1_Tree_2022-09-07 ¥

Custom_Dataset X \ihzass - OurHistoricalEPEC_16092022 X

- GlobalDataset_n1302_16092022 ¥

Sonnei_Endimiani_AAC2020 X [ = 93508 - Workspace_Niger ¥
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&~ Help v v1.2.0

Edit

Ente ro Base A powerful, user-friendly online resource for analysing and visualising genomic variation within enteric bacteria

# Species Home

& Tasks

X Upload Reads

4 Search Strains

Q Find ST(s)
Curate Strains

= Show My Jobs

& My Buddies

=« Locus Search
& Download Schemes

7' HierCC equivalents

Data — ‘ Edit — ‘ View = I Analysis — ‘ Workspace —

m Shared | |Public

’3’ GenEpiBioTrain_Demo_cgMLST_MSTre
i @ GenEpiBioTrain_snp_tree_2024-05-25
8 -|:= (113161 - GenEpioBioTrain_Demo*

— set_n1302_160920
I {cgMLST V1 + HierC
Delete [026_cgMLST V1 +

/' Make Public

i

CgMLST V1 + HierC
{cgMLST V1 + HierC

New Folder
jne*

|35 79437 - HC1100_None_EPEC_cgMLST
= 81147 - Historical026*
| 35100260 - Human_BigSix_cgMLST V1 +

L —~3,93509 - Niger_cgMLST V1 + HierCC V1

Experiment —‘ Tools —\' 50';:55 @ VIR0 Workspace:GenEpiol

‘ Search ‘

|

Description(
Created:2024-05-19 15:12
Modified:2024-05-21 12:14

URL:https://enterobase.warwick.ac.uk/species/ecoli/search_strains?
query=workspace:113161




In summary @C

« EnteroBase is a free web-based tool for visualization and analysis of genomes from different
bacterial pathogens;

« It includes a back-end pipeline of quality control and genome assembling, as well as a large set
of analysis tools;

« It hosts and curates the cgMLST schemes of different foodborne pathogens like £. coli, Shigella
and Salmonella;

« The HierCC schemes provides a uniform nomenclature for cgMLST analysis, facilitating the
exchange of information for epidemiological purposes;

« Data can be shared and exported in a simple way with trusted users as well as made publicly.
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https://enterobase.readthedocs.io/en/latest/index.html
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