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erization: a laboratory approach used to study about all the genes in a specific cell
ay those genes interact with each other and with the environment.

ole genome sequencing (WGS) provides the most comprehensive data about a given organism,
allowing to obtain its entire genome.

Using next generation sequencing (NGS) can deliver large amounts of data in a short amount of time.

First generation Second generation Third generation
(next generation sequencing)
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Sanger sequencing 454, Solexa, PacBio
Maxam and Gilbert lon Torrent, Oxford Nanopore
Sanger chain termination Illlumina
Infer nucleotide identity using dNTPs, High throughput from the Sequence native DNA in real time
then visualize with el ph i llelization of seq ing r i with single-molecule resolution

500-1,000 bp fragments ~50-500 bp fragments | ’ Tens of kb fragments, on average

Short-read sequencing Long-read sequencing
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gold standard” workflow used in public health and food safety to:

yate outbreaks (when they are still Contained) It;grt[:;i:él/_v;\(l)vg\(/;.-(;)cél(;.gov/listeria/pdf/whole-genome-sequencing-and-

Whole genome sequencing prevents Listeria illness

* source attribution for clinical cases g i A
* identify a larger number of clusters (hypothetical outbreaks) .
Simpson's index Simpson’s index !
A S e
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0.987 n n g W Before using whole genome sequencing (WGS) (Sept 2012-Aug 2013)
PFGE ))PWGS W N y
Pulsed-Fieid Gel Electrophoresis || Whole Genome Sequencing 0.944 :“/"“ Wi: \ 091”‘1,:" ’\7\57’ \ ‘ © —
Nibira atal., 2016 S st al o o . (" National Center for Emerging and Zoonotic Infectious Diseases ||&
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The Whole Genome Sequencing (WGS) Process
WGS is a laboratory procedure that determines the order of bases in the genome of an
organism in one process. WGS provides a very precise DNA fingerprint that can help
link cases to one another allowing an outbreak to be detected and solved sooner.

DNA
extraction

Bacterial Culture

DNA
sequencing

o Scientists take bacterial
cells from an agar plate
and treat them with
chemicals that break them
open, releasing the DNA.
The DNA is then purified.

0 Scientists make many
copies of each DNA
fragment using a process
called polymerase chain
reaction (PCR). The pool of
fragments generated in a
PCR machine is called a
“DNA library.”

1. DNA Extraction

3. DNA Library Proparation

Data
analysis
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‘ !. 9 DNA is cut into short fragments p

of known length, either by using
enzymes “molecular scissors™
or mechanical disruption.

https://www.cdc.gov/pulsenet/pathogens/wgs.html

S: WET & DRY

4. DNA Library Sequencing

o The DNA library is loaded onto a
sequencer. The combination of
nucleotides (A, T, C, and G) making
up each individual fragment of DNA
is determined, and each result is
called a “DNA read.”
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CITATICTTIGOCCTT
GOGGCCTOCAATCCT DNA
CTTGARTOSC0EA Reads
GOCTCCAATGCTTAT
TATTCT T

Reconstructed Genome

o The sequencer produces millions of DNA reads and specialized
computer programs are used to put them together in the
correct order like pieces of a jigsaw puzzie. When completed,
the genome sequence containing millions of nucleotides (in
one or a few large pieces) is ready for further analysis.
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olation of DNA by breaking the cell membrane and nuclear membrane with the help of
als, enzyme or physical disruptions.

The main steps in DNA extraction includes: samele U
1. preparation of biological material - j
2. cell lysis and separation of nucleic acids from other cell

components
3. DNA precipitation T
4. wash and DNA elution of DNA

Elution of DNA

v
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based DNA extraction

In the very first step, the sample is incubated with a
cell lysis buffer or called a DNA extraction buffer.

2. Along with it, a small amount of lysozyme (Gram
positive) and proteinase K is added to the sample. All
the other impurities are removed by centrifugation.
DNA remains bounded with silica and other impurities
pass through the silica column.

3. Now the DNA can be washed twice for improving the
purity. The aqueous phase contains the impurities that
are discarded by discarding the collection tube.

4. Finally, the DNA is dissolved into the AE buffer.
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Fifth Edition May 2016

QlAamp®DNA Mini and
Blood Mini Handbook

For DNA purification from whole blood, plasma, serum,
buffy coat, lymphocytes, dried blood spots (QlAamp
DNA Mini Kit only), body fluids, cultured cells, swabs,
and tissue (QlAamp DNA Mini Kit only)

Appendix D: Protocols for Bacteria

These protocols have been used successfully for bacteria such as Escherichia coli,
Bacillus subtilis, Bordetella pertussis from nasopharyngeal swabs, Borrelia burgdorferi
from cerebrospinal fluid, and Legionella pneumophila from broncho-alveolar lavage.
For other bacteria, follow the protocol for Gram-positive bacteria, especially other
Gram-positive bacteria, which may be difficult to lyse.

For isolation of bacterial DNA from urine, either follow the protocol for biological fluids,
or use the QlAamp Viral RNA Mini Kit. Urine contains numerous unidentified PCR
inhibitors. Buffer AVL (included in the QIAamp Viral RNA Mini Kit) is the buffer of choice
to destroy these inhibitors.

Some bacteria (particularly Gram-positive bacteria) require pre-incubation with specific
enzymes such as lysozyme* or lysostaphin* (e.g., staphylococci) to lyse the rigid multilayered
cell wall. In these cases the protocol for Gram-positive bacteria should be used.

ction: our method for NGS

Starting point: pure culture from
plate or broth

l

Incubation with lysozime 37°C 2h
900rpm

l

Incubation with proteinase K 56°C
1h, vortexing every 20 minutes

l

Extraction of DNA according to the
protocol used for bacteria

l

Dissolving DNA in AE buffer
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ISO 7>07.100507.100.30
/FDIS
. . .
Microbiology of the food chain — Whole genome
. . . . .
sequencing for typing and genomic characterization of
B .
foodborne bacteria — General requirements and
. 1S0/CD 23418 (E)
guidance
Table A.1 Guid. for 1 of quality for short and long-read sequencing technologies
Guidance
Process Concern Short read technology 1 Long read technology
DNA Broth cultures should be started from a single colony of the isolate being tested,
sample integrity
DNA integrity is critical, particularly for long read technologies. Care should be taken to avoid
fragmentation of genomic DNA during preparation and storage (e.g. through freeze /thawing)
( DNA quality Presence of impurities Optical density (0D260/280) ratio should be 1.75 - 2.05 and (0D260/230) ratio should be 2.0-2.2
that may negatively
impact library
construction
low molecular weight E i thods for ic DNA should be adapted to sequencing platform being used; DNA
DNA may negatively integrity can be checked on agarose gel or via capillary electrophoresis with appropriate size standards
impact library
construction
( DNA quantity Insufficient input of Input DNA quantity should be carefully determined using a DNA-specific, intercalating dye-based
genomic DNA may result fluorescence quantification method prior to further dilution. Minimum quantity needed will be
in dependent on library kit/sequencing technology used. If modified, this should be supported by
library validation.
SNA Sub-optimal Size distribution of sh d DNA should be checked using capillary gel electrophoresis based
fr i fr ion can result systems.
in reduced library
yield/reduced coverage
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determines the degree of protein purification. A 260/280 ratio of ~1.8 is
generally accepted as “pure” for DNA; a ratio of ~2.0 is generally
accepted as “pure” for RNA. If the ratio is appreciably lower, it may
indicate the presence of protein, phenol or other contaminants that absorb
strongly at or near 280 nm. Inaccurate ratios may also be encountered at
very low concentrations (< 10 ng/ul) of nucleic acids.

» A260 / A230 ratio

Determines the degree of purification of reagent residues. Expected
260/230 values are commonly in the range of 2.0-2.2. If the ratio is
appreciably lower than expected, it may indicate the presence of
contaminants which absorbance at 230 nm.

e.g. EDTA, carbohydrates, guanidine HCL and phenol
absorbance near 230 nm.
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uorometric analysis

The fluorometric measurement of nucleic acids is based upon the
use of fluorogenic dyes that bind selectively to DNA or RNA. The
signal is measured by fluorometers. Sample is excited with filtered
light and the emitted light (at the emission wavelength) is recorded
by a detector.

The assay is highly selective for double-stranded DNA (dsDNA) and
is accurate for initial sample concentrations from 10 pg/uL to 100
ng/pL. The signal is stable for 3 hours.
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TapeStation Analysis Software assesses the integrity of gDNA
samples and assigns the DNA.

Integrity Number (DIN), a numerical measure of the gDNA integrity.
This value ranges from 1 to 10, where 1 indicates highly degraded

gDNA and 10 represents highly intact gDNA.

In our lab we accept DNA having DIN>7.

DNA integrity

Genomic DNA ScreenTape®

E BB EBRERERBEER

AL

81 a D1 B Fl 61 H1 A2 B2 @ D2 E2

DN DIN DIN DN DIN DN DIN DN DN DN DIN DN
89 87 94 85 90 90 86 89 90 89 84 92
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QlAcube HT Kit | (@)

JIAamp 96 DNA QIlAcube HT Kit combines

e selective binding properties of a silica-based
membrane with a high-throughput 96-well format,
and is designed for fully automated, simultaneous
processing of 24—96 samples on the QlAcube HT
instrument.

Gram + bacteria require lysis steps with lysozyme
and proteinase K.

Vacuum based to binds DNA to membrane and
later to elute DNA.

» A minimum of 24 samples is required
» A260/A230 is often < 1,7
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Amplification primer

Method outline - library

1. Fragment DNA 2. Liga

Sequencing primer
4. Sequendig

The principle of Illumina sequencing process: (A) DNA
Is converted into an Illumina adapter library and
amplified by "bridge amplification" on the surface of the
flow cell. (B) Amplified molecules are sequenced by the
cycle reversible termination chemistry.

DOI: 10.13140/RG.2.2.29564.08327
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Adapters

Prepare genomic DNA sample

Randomly fragment genomic DNA
and ligate adapters to both ends of
the fragments.

Nucleotides

<

4
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> Bridge amplification

Add unlabeled nucleotides

and enzyme to initiate solid-

phase bridge amplification.

First chemistry cycle:
., determine first base
\. 5 To initiate the first
.y / sequencing cycle, add
all four labeled reversible
' terminators, primers, and
H DNA polymerase enzyme
to the flow cell.
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| I 111" Attach DNA to surface
1 il Bind single-stranded fragments
|l 1 randomly to the inside surface
| of the flow cell channels.
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iy ' 11" Denature the double
stranded molecules

Before initiating the
next chemistry cycle
The blocked 3' terminus
and the fluorophore
from each incorporated
base are removed.

Image of first chemistry cycle
After laser excitation, capture the image
of emitted fluorescence from each
cluster on the flow cell. Record the
identity of the first base for each cluster.
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Sequence read over multiple chemistry cycles

Repeat cycles of sequencing to determine the sequence
of bases in a given fragment a single base at a time.
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—_— Fast examPIe:
J @FCCOCDSACKX:1:1101:1103: 20484ACCCET/1
ACNGTGTTTTTAGTTATTGTTTTGTTAACGTTGGGTTTTTTS, CCC%ETAGCCAACAAGCDGCC'TTTB'TGGCGGTTTTTTTGTGCCTCAAMGTGGGCGCA
e uality scores

+

—
I_BP‘CCCEQQC gihiiighiifhihfddgfhi efgfhhhhhegiiiiiiiihiihihggeeccdddcccacWIT acclab_~] ~ [ b~ BEDBBBEE!
—

@FCCOCDSACKX:1:1101:1165: 20584ACCTT/1
. ACGTTAGCAGAATCGCTTTCTGT TOG T TTTCCACCTGOGACAGACGCACCEGACCACGETTGECGAGATCGTOGCECAGAATATCGGCEECACGCTECGAC
Quiality control ‘ A

| R T T e T g Tt L ety e g S S PN s |

—
@PCCOCDSACEX:1:1101:1135:2082#ACCCT/1
RGO CACARACA T T T TAT TCCCCCC GG T T T TATCCACC T TCAATCCCTCACCARACAACATCATCCTCACCACCATGEACGACAACAAT CAGCACCAGATT

+

|h1:'- iihgiigiiiiiiiffgifgeghiiihhfefffhhhfgh fhagdgegeacesacbdcbeoc’ “aal ™ “bb]l b:c:ccbac_a"b:l

@PCCOCHBACKX:1:1101:1239: 20834ACCCT/ 1

Data analysis
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FASTQ format is a text-based
format to store both a nucleotide
sequence and its quality scores.
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Fasta example:

Header

Data analysis

Sequence

it

GICIGATAGCAGCTICTGARCTGE T TACCTGCCGTGAGTAAR TTARRATTTTATTGACTTAGGTCACTAR
ATACTTTAACCAATATAGECATAGCGCACAGACAGATAR AETTACRGRAGTAC AACATCCATGAAACG
CATTAGCACCACCATTACCACCACCATCACCATTACCRACAGETARCGE TG GGG TEACGCGTACAGGRAR
ACACARGAR AR A ACCCCGCACCTGRACAGTGCGGECTTTTITITCGACCARARAGGTARCGAGGTAACRACCAT
GCEAG T T TEAAGT ICGGC GG TACATCAGTGGCARATGCAGRACGTTTTICTGCGTGTTGCCGATATTCTE
AR ARG AR TGO CAGGCAGEEGCAGETCECCACCGTCCTCICTGCCCCCGCCRAARARTCACCRACCRACCTGES
TGGCEATGATTGAR R A A ACCATTAGCGGCCAGEATGCTITACCCAATATCAGCGATGCCGRAACGTATTTT
TGCCERAC T T T TGACGGERAC T OGO CECCCAGCCEEEETTCCC GO TGO GCARTTGARRACTTTICGTC
GATCAGG. TITTGCCCAARTA A ATGTCCTGCATGEGCATTAGTITCTIGGGGCAGTGCCCGGATAGCA
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Sequencing Quality control Assembly

FASTA format is a text-based format to
represent nucleotide sequences (single-
letter codes).

FASTA is the main format used to easily
manipulate sequences by bioinformatics
tools.



ERFA

Enhancing Research
For Africa Network

AR

ERAMDO

Data analysis

~— ] o ]

WOAH Collaborating Centre
for animal production food
safety

[rSm—— World Organisation
far Animol Health

Table 1 Quality control threshold guidelines for enterica pathogens collected
for GenomeTrakr

From: Optimizing open data to support one health: best practices to ensure interoperability of genomic data from bacterial pathogens

Quality metric Salmonella enterica ~ Listeria monocytogenes = Escherichia coli  Shigellasp. Campylobacter jejuni  Vibrio parahaemolyticus
Average read quality Q score for R1 and R2 >=30 >=30 >=30 >=30 >=30 >=30

Average coverage >=30X >=20X > = 40X > =40X > = 20X > = 40X

De novo assembly: Seq. length (Mbp) ~43-5.2 ~2.7-32 ~45-59 ~4,0-5.0 ~15-19 ~48-55

De novo assembly: no. contigs <=300 <=300 <=500 <=650 <=300 <=300

Timme R.E. et al. Optimizing open data to support one health: best practices to ensure interoperability of genomic data from bacterial pathogens.
One Health Outlook 2, 20 (2020). https://doi.org/10.1186/s42522-020-00026-3

16



ERFA

Enhancing Research
For Africa Network

A

sequence typing (MLST) /

WOAH Collaborating Centre
for animal production food
safety

[rSm—— World Organisation
far Animal Health

Locus Listeria

or characterising bacterial isolates using the
ments of seven house-keeping genes (loci).
use-keeping gene, the different sequences present within a
pecies are assigned as distinct alleles (a variant form of a given

2) and designated a random number that just stating that the
equences are different.

Clonat Complex | sequence Type

An allele profile (for instance: 2, 3, 2, 5, 2, 3, 2) is defined as a sequence
type (ST).

As far as few years ago, MLST was performed using amplification and tdh

Sanger sequencing.
Nowadays , all these results are obtained in silico.

]
n
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20 settembre 2022 15:34

[al dra.moura@pasteur.fr] Listeria PasteurMLST submission closed -

& BIGSdb_20220919144659_2003020_65744

Da: [noreply |

A: (& listeria |

Cc: | alexandra moura |

Submission status

ID: BIGSdb_20220919144659 2003020 65744

Data type: genomes

Date submitted: 2022-89-19

Last updated: 2022-09-20

status: closed

Submitter: Francesco Pomilio (listeria@izs.it), Istituto Zooprofilattico Sperimentale dell'Abruzzo e del Molise &quot;G.
Caporale

Curator: Alexandra Moura (alexandra.moura@pasteur.fr), Institut Pasteur

Outcome: accepted - data uploaded

Correspondence

Alexandra Moura (2622-89-20 15:33:02+82):
isolate id: 97399
new MLST type: ST310@

new cgMLST type: CT1237@

Alexandra Moura (2022-09-28 15:34:21+02):

Thank you for your submission.

OPEN ACCESS

equence typing (MLST)

Frontiers in Microbiology
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ORIGINAL RESEARCH

Atypical Serogroup IVb-v1 of Listeria
monocytogenes Assigned to New
ST2801, Widely Spread and
Persistent in the Environment of a
Pork-Meat Producing Plant of
Central ltaly

Fabrizia Guidi'*, Cinzia Lorenzetti', Gabriella Centorotola®?, Marina Torresi?,
Cesare Camma?®, Alexandra Chiaverini?, Francesco Pomilio? and Giuliana Blasi’
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genome MLST (cgMLST)

for animal production food

ST(cgMLST) is an extension of the MLST concept to more than seven conserved genes of the

t consist of a fixed set of conserved genome-wide genes and are usually species specific.

v All public and stable cgMLST schemes are curated by species experts.

v It's a gene by gene approach and doesn’t require reference genome.

Final result, as for MLST, is the creation of a systematic allele numbering system corresponding to all loci present in
the specie’s schema.

For Listeria the cgMLST is defined on 1748 loci. Cut off 295% of loci (minimum of 1660 loci are needed).
cgMLST schemes may be developed and locally implemented using commercial softwares such as BioNumerics

(Applied Maths, Sint-Martens-Latem, Belgium), SeqSphere+ (Ridom, Minster, Germany), BIGSdb (Pasteur
database, France), Center for Genomic Epidemiology (DTU, Denmark) or in house platform like GenPat.
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spanning tree (MST) is a graph that connects all the
S together, with the minimum possible total edge weight.
he minimum spanning tree algorithm is known to be capable of
detecting clusters (< 7 allelic differences). ’(.

It allows the analysis of sequence-based typing methods that
generate allelic profiles and their associated epidemiological data
(metadata).

(o]

It provides a graphical visualization of core genomic relationships

between bacterial isolates. WFood
BHuman
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orphism (SNP) is a substitution of a single nucleotide at a specific position in the genome.

o of a population does not carry the same nucleotide at a specific position in the DNA sequence, then this

an be classified as a SNP.
Example:

Isolate 1: ACGTTTACC
Isolate 2: ACCTTTGCC
Isolate 3: ACCTTAGCC

» SNP genotyping is the measurement of genetic variations of SNPs between members of a species.

Locus AL591824 2944528 bp DNA circular CON 27-FEB-2015 oo
o DEFINITION Listeria monocytogenes EGD-e, complete genome. Lo
» It usually requires a reference genome. ACCESSTON  ALSS1824
VERSION AL521824.1
DBLINK BioProject: PRINA276

BioSample: SAMEA3138329

> It can be used to:

+ discriminate the genetic relatedness in a bacterial population, simsors e impson's ndex

+ trace the evolutionary origin of a bacterial species. A

0.944 0.91

discriminatory power

Moura etal., 2016 Stasiewicz et al., 2015


https://en.wikipedia.org/wiki/Nucleotide
https://en.wikipedia.org/wiki/Genome
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Databases hosted on this site

) : i nes
https://bigsdb.pasteur.fr/ G

Alleles & profiles database Isolates & genomes database

Data submission Curators access

Other Information
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" https://bigsdb.pasteur.frilisteria/
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INSTITUT HOME ABOUT US CONTACT WHAT'S NEW
‘ PASTEUR :

Home > Organism > Listeria locus/segquence definitions > Sequence query

Sequence query

uence to query against the database. Query sequences will be checked first for an exact match against the chosen (or all) Loci - they do not need to be trimmed. The nearest partial

Please paste in
tch is not found. You can query using either DNA or peptide sequences. (3)

identified It an e

Please cheme Order results by

All loci locus v

Alternatively upload FASTA file or enter Genbank accession

“ lltiple contigs up to whole genome in size)

MLST

PCR-gerogroup Select FASTAfile: (D

cgMLST1748 Action
Virulence Click to select or drag and drop...

Antibictic Resistance
Metal & Disinfectants Resistance
Stress Islands

Listeria Genomic Islands
sigh operon

Rhamnose operon
Clonogrouping

PBPs

Matility

All8cps

A118gp58

A118hol

AT118int

A1180RF18

RESET SUBMIT
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{' ::l\ll\sé'_l;_lglljl; HOME ABOUT US CONTACT WHAT'S NEV

7 exact matches found.

Allele
abcZ (Imo2752) 2 537 NODE_2_length 347922 cov_8428441 160005 160541
bglA (Imo0319) 1 399 NODE 11 length 108064 cov 8.553613 107027 107425

cat (Imo2785) 11 486 NODE_2_length_347922 cov_8.428441 203620 204105
dapE (Imo0265) 3 462 NODE_11_length_108064_cov_8.553613 49623 50084
dat (Imo1619) 3 471 NODE_3_length_342314 cov_6.438290 148638 149108
ldh (Im00210) 1 453  NODE_8_length_149619_cov_8.590603 16766 17218
lhKA (Imo1508) 7 480 NODE_3_length_342314 cov_6.438290 26979 27458
Only exact ma e shown above. If a locus does not have an exact match, try querying specifically against that locus to find the closest match.

MLST
@ Matching profile

5

ST:
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Imo0002
Imo0003
Imo0005
Imo0006
Imo0007
Imo0009
Imo0010

Imo0011

cgMLST1748

Closest profile:

Fields:
Mismatches:
agi matched:

3

2
3
3
2
3
3
3

@ Matching profiles

¢g-15712

1146
1344
1113
1941
2529
519
969
972

cg: 15712

8

1740/1748 (99.9%

NODE_2_length_518264 cov_91.699089
NODE_2_length_518264 cov_91 699089
NODE_2_length_518264 cov_91 699089
NODE_2_length_518264 cov_91.699089
NODE_2_length_518264 cov_91.699089
NODE_2_length_518264 cov_91.699089
NODE_2_length_518264 cov_91.699089
NODE_2_length 518264 cov 91699089

283351
284604
286352
287513
289548
293740
294400
205325

Bigsdb Pasteur:
in silico cgMLST

© & httpsy//bigsdb.pasteur.fr/cgi-bin/bigsdb/bigsdb.pl?db=pubmist_listeri

" Locus |Allele|Length| __Contig_______|Start position [End position| Flags

284496
285947
287464
289453
292076
204258
295368
206296
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gﬂﬂ%‘;}gg; HOME ABOUT US CONTACT U () i

Home > Organism > Listeria locus/sequence definitions > Sequence query
Sequence query

Please paste in your sequence to query against the database. Query sequences will be checked first for an exact match against the chosen (or all) loci - they do not need to be trimmed. The nearest parti
identified if an exact match is not found. You can query using either DNA or peptide sequences. (3)

Dloarn calact lnsue fechoma Order results by
Metal & Disinfectants Resistance v locus v
CEgunIeguTTeE g e ple contigs up to whole genome in size) Alternatively upload FASTA file or enter Genbank accession
Select FASTAfile: ()
Click to select or drag and drop... Action
)
Uploaded file: C1 fasta

1 exact match found.

Locus A Start
Tn6188 gac (ermC) 2 372 NODE_3_length 482505 cov 42105601 320579 320950
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BioinfoDB - LNR Listeria_monocytogenes, Per visualizzane il Motivo Attive clicca gui.

= cos et a x nEE 5368 emae

[ Eampisne Senpat

R Campsone atizs

€

] spese = Mure Dt Prebeve Furta Preseve Clonul Compien Sequemes Type Rictiedenin

R e——— 2 HOITENRAND Listeria monacyiogeres R

B Selasern s Cengat 2P 280012 Lrsteria menceyiogere noyxn
o e = I TEAINND 1D LISIETS Oyl Dgeres o100
- 5 ammawanz Lt oot suno canasza avemana

e I TEI AL Listena menaringeres P Calih i
LTI Lntens manceyngreem UMD CARNE A PEZD
TEANONT 12 Lelevia mencrpogeres. L] CARCASLY Rl
LTEINNNT Lniers monceyiogerey g CARCASSA WS
LR Lntens mencopogee CaRagEa 1R

B Controta Lans Fpcine B MEITLINE0LIZ Listens monzoingenes DRk
O Lt Aol Ltrria moncoptogere CoPR
[y R epE— s Listena moncongeres S
* B Domelosd LRSI Lntens moncopisgenet opeRs
[ -
002 PE 0¥ 12 LE1#TS S e TAMPOKE AMBIENTALE SPONGE BAS)
40 Conim i Referesc Muskomale TULTEZR6RA 1.3 Liens moncopingeren ) SANGLE
22 TE 2866113 Listeria monccyogeres ] AN
LERETS WOy inReTes OO SANGUE
Lrilerid monccpipre. BOVIND FORMALLHY A PASTA FLATA
J22TE286TA D Lt e g LATTLG LATTLIGHE E SIMLI [CRESCIONE, DOLCET.
MIITLIETINT Lniena menceyiogeey PoUD wovoLTER frete
SWLTLIMTID LrETd Sl La=tt L 140w
T022TEIEMNZ Unteria monocyiogeres BOND CARNE WATINATA L]
T 7112 Lnters menceogerey Boe CARNE MATINATA e

IZLTEIRETLNT Linteria monocyiogenes NG SALSKCI

L TLIETING Listeria moncdytogees POLPG MOUASCHICITT

2L TE BN 3 Listeria monacpiogeres FOLRD ROLLUSCHI ST

LT 26913 Unteria menceyingeren TONND PESCE AFFUMMCATD

JOITEXSETS D Lrlens senccpioperees TARTARUCA MASINA, CERVELLO

ELTE2IBI012 Uisteria monocyiogeres TAMPONE ATTEELD) T
33T 1861 3 Literd senaogees TAMPOHE ATTREZE Fimoarza
22T 2801 3 Listeria monctpogenes TAMPOKE 4TTEE s
MITEIIRNN2 Lntmm menceyiogee TAMPONE ATTREEN

2TE 2160612 Listena moncongere TANPONE ATTREZE)

TN Lnteria mencepiogeres TAMPONE ATTRSZI

FE21B0412 Lrileria smeyl e

Database of 4000 Listeria monocytogenes sequences (from 2015).
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Navigazione Schede dati Campione Genpat

I Codici

Q x n E E E 5357 Element

Spedie Host Matrice Clonal Complex | Sequence Type

= Campione Genpat

3 Campione Alias

O Seleriona tti gl elementi
4[> Ricerca Codic

1) el s Gerpat 8 W Listeriamonogytogenes SUNO SALAME [ad] 1

» W Vetadai € [ Listeriamonocytogenes LUPO CERVELLO w 1
» I ot 8 W Listeriamonogytogenes SUNO SALAME [ud] 1
» I Esam E [ Listeriamonocytogenes SUINO SALAME (o] 1
» I8 Checks 8 W Listeriamonogytogenes SUNO SALAME [ud] 1
y B Hm 2 [ Listeriamonocytogenes SUINO SALAME Il 1
» I8 Reports 8 W Listeriamonogytogenes SUINO SALAME 1 1
» I8 Pipeline E [ Listeria monocytogenes SUINO SALAME (o] 1
» I8 Download B Listeria monocytogenes TAMPONE AMBIENTALE (SPONGE BAGS) (e} 1
» I Uplozd E [ Listeriamonocytogenes SUINO SALAME cl 1
b Cenvo i Refererua Nazionale.. @ (& Listeriamonocytogenes SUNO SHLAME [ud] 1
y Fitro Campioniper Data Ut & [ Listeriamonocylogenes BOVINO CARNE MACINATA w 1
» 08 Tut g ement B @ Listeriamonocytogenes BOVINO CARNE MACINATA «l 1
B ¥ Listeria monocytogenes MERLUZZO PREPARAZIONI ALIMENTARI MISTE (ua] 1

y B Listeria monocytogenes MERLUZZO PREPARAZIONI ALIMENTARI MISTE (e} 1

8 ¥ Listeria monocytogeres MERLUZZO PREPARAZIONI ALIMENTARI MISTE i 1

8 W Listeriamonogytogenes uoMo um il 1
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Motivo €SV Campioni

Tipologia Accertamento * Metodo * Accertamento di Input etodo di Input

IMC_clustering grapetree - (Input: 4TY_cgMLST chewbbaca) 4TY_cgMLST chewbbaca
DS Esami CSV per Dati dei Risultati N . . . R . o o
_ Template di esempio File CSV Dati dei Risultati WIKI su come inserire | dati nel file CSV dei Risultati

Tipologia Specie Tipologia Schema

Listeria monocytogenes - 1Z5 - Listeria -

— Descrizione Template
In questa pagina si possono lanciare gli accertamenti sui campioni selezionati utilizzando il tool NexflLow.

Trovate una spiegazione su come lanciare le varie analisi nella pagina Wiki al seguente Jink.
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chewBBACA version: 2.8.4
456 Bementi Authors: Mickael Silva, Pedro Cerqueira, Rafael Mamede
Github: https://github.com/B-UMMI/chewBBACA

Tipcloga Anaish METODONPUT

7 z > : v . Wiki: https://github.com/B-UMMI/chewBBACA/wiki
o R e A S ) Lkt Tutorial: https://github.com/B-UMMI/chewBBACA_tutorial
B scheca ] ¥ I ’M TIEDE Contacts: imm-bioinfo@medicina.ulisboa.pt

~ Datidibase

chewBBACA - ExtractCgMLST

B Covete L e Started at: 2022-95-09T11:47:28
< Lancia s

» 08 Tabete Acessorie
Masking missing data...done.

Building presence and absence matrix...done.
Determining genes in the core genome...done.
Determining missing data per genome...done.

Core genome composed of 1740/1748 genes.

Finished at: 2822-85-89T11:47:29

Took @m 1s. -

ACCERTAMENTO/PIPELINE

3 Cernato nenick Inputs/Dutputs >
GIS - hvesgnbor Joining i

Tree Layout >
«
importa Anaisl Node Style >
Ospite Neleruce Branch Style >
Reference Segmentato INPUT
a7 s Rendering >
Note
Context Menu >

400 \O
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Figure 1. Minimum Spanning Tree (MST) based on the cgMLST profiles of 133 Lm strains, coloured according to CCs.

Centorotola G. et al. Intensive Environmental Surveillance Plan for Listeria monocytogenes i
Prevalence and Genetic Diversity. Foods. 2021;10(8):1944. doi:10.3390/foods10081944
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FPP16

RS14

FPP16 \.\

CC121

16

Figure S1. Minimum Spanning Tree (MST) based on the cgMLST profiles of CC121 Lm strains
coloured according to sampling session; the cgMLST clusters containing more than two strains are
highlighted in red.

Centorotola G. et al. Intensive Environmental Surveillance Plan for Listeria monocytogenes in Fo
Prevalence and Genetic Diversity. Foods. 2021;10(8):1944. doi:10.3390/foods10081944
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Motivo €SV Campioni

Tipologia Accertamento * Metodo * Accertamento di Input Metodo di Input

9MC_clustering «fsan - (Input: 1PP_trimming trimmaomatic) 1PP_trimming trimmomatic

DS Esami

CSV per Dati dei Risultati
Template di esempio File CSV Dati dei Risultati WIKI su come inserire | dati nel file CSV dei Risultati

Seleziona Reference da NCBI Seleziona Reference dai Campioni

AL591824.1 - Listeria monocytogenes - x Q

€SV dei Reference

n Esempio CSV dei Reference WIKI su come compilare il C5V dei Reference

— Descrizione
In questa pagina si possono lanciare gli accertamenti sui campioni selezionati utilizzando il tool NexfLow.

Trovate una spiegazione su come lanciare le varie analisi nella pagina Wiki al seguente link.
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ering: GenPat IZSAM

Utente *

Gabriella Centorotola + x Q

Data Richiesta
13M10/2022

Data Richiesta
13/10/2022

Tipologia Analisi
LANCIA ACCERTAMENTI SINGOLI

Parametri Input

{"tipologiaTemplate™:"lanciastepsanalisiconnextflow” "csvConCodiciCampioni*:"true”, "listacampion|*:"2022.TE.5784.1.2,2022.TES
1.2,2022.TE.5775.1.2", 'motivo™:null, role”:"LaboratoricListeria”, "stringaDS":null,"tipologiaAccertamento™:"3MC_clustering”,'metodo
null,"full

blast_database™:null, tipelogiaAnalisikSNP3":"-
" "lunghezzakmer":"21" “taxid":"", . i tipologiaschema®:*-", "tipologiaspecie"
timestamp™:"20221013_120504767","accertamento™:"1PP_trimming","metodoinput""trimmomatic”,"
ecsvreference”:™ "csvrisultati™:™, "csvrisultatireference™""}

"pathFil

Tipologia Esito

Successo v x

METODO/INPUT
cfsan

Importa Analisi

Ospite

Reference Segmentato

Note

Campioni

2022.TE.5784.1.2,2022.TE.5780.1.2,2022.TE.5775.1.2

Ora Richiesta
12:05:04

Ora Fine
12:22:49

Timestamp
20221013_120504767

Stato *
TERMINATO

Accertamento
IMC_clustering

Descrizione Esito
Cartella Risultati

Cartella Analisi (Per visualizzare il link cliccare prima sull'icona della matita in alto a destra.)

Cartella Analisi

Reference
AL591824.1 - Listeria monacytogenes

Input
1PP_trimming_trimmomatic
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Whele Genome Sequencing of Listeria monocytogenes from Zambian Meat Foeds: a Focus on Hyper-virulent Clones
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