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Intended Learning Objectives

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 E. coli and 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
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Outline

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 Salmonella

4. “Custom View”

5. Tree visualization and data export

6. Data sharing
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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
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Theory and important concepts on 
EnteroBase



Hierarchical Clustering (HierCC)

cgMLST

• Evaluation of the allelic variation of a combination of 
genes belonging to the core genome

• E. coli/Shigella: 2513 alleles

• Salmonella spp.: 3002 alleles

• Most genomes present a unique allelic profile (cgST)

HierCC

• Classification of the relationship of a given genome 
based on the allelic distance to an ancestral strain, 
already present in the database

• 13 classification levels

• HC0 – no difference

• HC5 – maximum 5 allele differences (genomic 
surveillance)

• …

• HC2350 – different species within the Escherichia 
genus

• HC2850 – sub-species of Salmonella
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Hierarchical Clustering (HierCC)

Escherichia/Shigella

• HC0 – identical strains

• HC5 – most used threshold for genomic 
surveillance

• HC100 – most serotypes of E. coli

• HC400 – some clonal groups

• HC1100 – clonal complexes - equivalent to 7-
MLST CCs

• HC2000 – superlineages

• HC2350 – species

HierCC

• HC0 – identical strains

• HC5 – most used threshold for genomic 
surveillance

• HC50 – evolutive group

• HC2000 – superlineages (~ serotype)

• HC2850 – sub-species
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Submitting and searching genomes on 
EnteroBase



Submitting genomes

• 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

9



10



Genome submission

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 
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Genome submission

• 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.

• 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.
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Genome submission - batch upload

• 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.
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Genome submission - batch upload

1. If all data was correctly
submitted, the second column
will become green. Fields with
errors will be marked in red.

2. Choose the time to make data
public (up to 12 months).

3. Submit the metadata.

4. In the “Uploaded reads” tab
you will be able to add the
read files by choosing a folder
containing them or by dragging
and dropping the files directly
on the right-side panel.
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Genome submission - batch upload

5. Start upload to begin
transferring the data.

6. The submitted genomic data
will be QCed, assembled,
annotated and assigned a
cgMLST and HierCC profile.

7. You will be able to follow the
status of your submission on
the “Curate Strains” and “Show
My Jobs” menus.
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Searching genomes on EnteroBase

• 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 

derived from the genomes (ST, 

serotype, E. coli pathotype,…)

• Hint: by using the operator “in”, 

you can look into a list of values. 

Remember to write country or city 

names in English.
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Searching genomes on EnteroBase

• Research results can be saved in 
“workspaces”, which can be shared 
later.

• You can also add the results of future 
searches in the same “workspace” 
using the “Add selected to workspace” 
option.

• The list of results of a search and/or a 
workspace are split in two parts: the 
left side contains the metadata, while 
the right side contains the 
experimental data.

• The experimental data shown by 
default are the “assembly status”, but 
several other options are available, 
with some of them being exclusive of 
a specific pathogen.
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Searching genomes on EnteroBase

• Research results can be saved in 
“workspaces”, which can be 
shared later.

• You can also add the results of 
future searches in the same 
“workspace” using the “Add selected 
to workspace” option.

• The list of results of a search and/or 
a workspace are split in two parts: 
the left side contains the 
metadata, while the right side
contains the experimental data.

• The experimental data shown by 
default are the “assembly status”, 
but several other options are 
available, with some of them being 
exclusive of a specific pathogen.
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“Experimental Data” on E. coli, Shigella
and Salmonella
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Experimental Data

• With the assembled genomes, a lot 
of 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 genomes.

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

• Pathotypes of E. coli, except for 
EAEC, and Shigella serogroups can 
also be identified in the menu 
“Phylotypes”.
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Experimental Data

• With the assembled genomes, a lot of 
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 
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• Both 7 genes MLST and cgMLST can 
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also be identified in the menu 
“Phylotypes”.
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Experimental Data

• With the assembled genomes, a lot 
of 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 genomes.

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

• Pathotypes of E. coli, except for 
EAEC, and Shigella serogroups can 
also be identified in the menu 
“Phylotypes”.
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“Custom View”
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Custom View

• To facilitate navigating between the 

data provided in the different 

menus, it is possible to create 

“Custom views” with chosen 

information.

• It is also possible to create and add 

data to “Custom columns” that 

are not public and/or part of the 

analysis pipeline from Enterobase. 

• Unless specified by the user, the 

custom views and information in the 

custom columns remain private.

• Custom views can be saved and 

reused in future workspaces and 

shared with other (trusted) users.
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Custom View

• With “Edit mode” activated, it is 
possible to include/update 
information in the custom 
columns. Unsaved changes will 
be shown in yellow.

• (Edit mode also needs to be 
activated to update metadata 
on the left side part of the 
table).

• Use “Experiment > Save 
changes” or right-click on the 
cells to save the added 
information.
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Custom View

• Information (metadata and/or 
data for custom columns) can be 
added in batches into 
EnteroBase.

• To allow correct correlation 
between the data and the strain, 
each strain on Enterobase
contains a unique identifier – a 
“Barcode”.

• Strain barcodes (which are 
different from assembly barcodes) 
can be found in the left side 
panel and downloaded to a 
local .txt file.

• After updating the local file with 
the information to be added, it 
can be uploaded again.

26



Tree visualization and data export
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cgMLST-based MS tree
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• Different tools are available on 

EnteroBase to visualize 

phylogenetic relationships 

between genomes in a 

workspace.

• It is possible to generate MS 

trees directly on Enterobase

based on the cgMLST + HierCC

data.

• For epidemiological purposes, 

it is recommended to build a 

minimum-spanning tree (MS 

tree).



cgMLST-based MS tree
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• By default, tree nodes are 

coloured using the “Country” 

metadata available. Other 

options are available using the 

menu “Tree Layout > Node style 

> Colour by”.

• To easily visualize allele 

distances, use “Tree Layout > 

Branch style > Show labels”.

• Experimental and custom 

data can also be used to colour 

nodes, by they first need to be 

imported using the “Enterobase

> Import fields” button.



cgMLST-based MS tree
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• Trees can also be exported in 

a variety of formats using the 

different the buttons in the 

“Export” menu.

• To be able to properly download 

the tree, all strains present 

in the tree need to belong to 

you or be public. To check 

and remove any unreleased 

strains from the tree, use 

“Select Unreleased Strains > 

Hide Unreleased”.

• Unfortunately, the option “Show 

in Microreact” is no longer 

functional.



SNP tree
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• SNP trees can also be built with 

a selection or all the 

genomes from a workspace 

using the dendrogram icon.

• The reference genome used 

for the SNP calling must be 

part of the workspace and 

should preferably be a complete 

genome (but draft genomes can 

also be used).

• Since this job usually takes 

some time, it is possible to 

receive an email alert once it is 

completed.



SNP tree
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• Node colouring and tree exports 

work similarly to the MS trees.

• It is also possible to download 

a SNP matrix (similar to a .vcf

file) showing the location of the 

SNPs in each genome present in 

the tree.

• SNP projects on EnteroBase do 

not remove recombining 

regions, so it is not unusual to 

observe abnormally long 

branches.



Data sharing
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Data sharing

• Workspaces, trees and 

custom views, even when 

private/unreleased, can be 

shared with trusted user using 

the “buddies” system from 

EnteroBase.

• 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.
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In summary

• 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 E. 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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