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AMR is when bacteria, viruses,
fungi or parasites no longer
respond to antimicrobial
medicines.

As a result of drug resistance,
antibiotics and other
antimicrobial medicines
become ineffective and
infections become difficult or
impossible to treat.

Increases the risk of disease
spread, severe illness,
disability and death.
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Bden of AMR

e 1,2 million deaths were directly attributed
and 4,9 million associated with AMR in 2021.]

e Death attributed to AMR in people above 5
years increase across all regions between
1990-2021, except in Central and Western
Europe.’

e Main drivers thought to be Antimicrobial
usage and lack of antimicrobial stewardship.?

e Low and middle income countries are the
affected most by AMR, but there are major
disparities in AMR reporting.’

The Fleming Fund | SeqgAtrica 4
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oo [T SERUM The Danish Integrated Antimicrobial Resistance
>< s NSTITUT Monitoring and Research Programme

About Press releases Reports Seminars Contact

DANMAP is the Danish Programme fo

LATEST PRESS RELEASE

REPORT 2023

» https://www.danmap.orqg/
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AMR In Denmark One Health

* Reports on:
— Antimicrobial consumption in Humans.
— Antimicrobial consumption in Animals. Clinical
— Resistance in human pathogens.

— Resistance in indicator bacteria from
animal side.

— Zoonotic pathogens.
— Animal pathogens.

— General trends compared to previous
years.

Environmental

* Collaboration with farmers based on
voluntary systems.

The Fleming Fund | SeqgAfrica
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* AMR survelllance is crucial because it allows for “ v

 the early detection of resistant bacterial strains,

tracking trends Iin resistance patterns,

informing clinical decision-making,

guiding policy development,

enabling effective interventions to combat the growing threat of AMR

mitigating resistance development and spread.

The Fleming Fund | SegAfrica 7
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AMR genomic background

Resistance by

Acquired Genes Mutation : Intrinsic

Whole segments of DNA contain Created in BioRender.com

one or multiple genes are acquired

The Fleming Fund | SegAfrica
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AMR genomic background

Resistance by

Acquired Genes Mutation : Intrinsic

Mutation of gene not usually
involved in resistance or a
change in expression can
produce phenotypic
resistance.

. . Created in BioRender.com
The Fleming Fund | SegAfrica &
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AMR genomic background

Resistance by

Acquired Genes Mutation : Intrinsic

Resistance due to proteins
naturally present in bacteria.

A lot of acquired resistance
genes stem from naturally
: occurring AMR reservaoir. |
The Fleming Fund | SegAfrica Created in BioRender.com 10
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AMR In bacteria

 AMR can arise by several mechanisms in
the cell:

— Efflux of antimicrobials
— Enzyme inactivation

— Target modification

— Reducing uptake

Chromosome

Plasmid Inactivation

. **modification 0
* Phenotypic AMR can be aresult of several

mechanisms working in tandem.

Reducing
uptake

@ o
Created in BioRender.com

The Fleming Fund | SegAfrica 11
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Efflux pumps

Active transportation of antibiotics out of the cell.

Can provide increased tolerance of wide variety
of antibiotics, e.g. mdfA in E. coli exports alarge
number of toxins, including several classes of
antimicrobials.

Increased tolerance can be achieved by a
number of mechanisms:

— High expression O
— High copy number
— Structural variation O

Synergy with other resistance mechanisms.
The Fleming Fund | SeqgAfrica

Efflux
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Chromosome

e Modification of target, either by a change in

structure or specific motif can prevent binding "'
of antibiotics.
PA_ '
| C
e E.g. gyrase Ain a number of pathogens (e.g. E. - 7

coli, S. enterica) prevents binding of o
fluoroquinolones such as ciprofloxacin. -

e Several positions in the protein can confer { Ta rg et
or increase resistance. ). 5 .
modification

e Gyrase A mutation very common in poultry
production, and apparently stable (low cost of
fitness)

The Fleming Fund | SeqgAfrica 13
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Inactivation

e Enzymes that break down antimicrobials.

¢ Includes classes of high priority to public health, | n aCtlvation

such as Extended beta-lactamases (ESBL) genes

CTX-M, SHV
* Includes antimicrobial classes of critical
importance and last resort drugs in infections
such as carbapenemases (e.g. NDM, OXA-48- o 4 -/
like, KPC)

e Acquired genes, overexpression of intrinsic genes,
mutational gain-of-function in intrinsic genes.

The Fleming Fund | SegAfrica 14
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Reduced uptake

e Reduced uptake can happen by several
mechanisms:

— Mutational loss-of-function.
— Reduced expression.
— Natural (intrinsic) regulation.

e Synergy between reduced uptake and natural
inactivation of enzymes (e.g. porA mutation in
campylobacter increases carbapenem
tolerance.

The Fleming Fund | SegAfrica

Reducing
uptake

Created in BioRender.com
15
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- Plasmids are a major concern in the Acquired Genes
dissemination of acquired resistance genes.

« Plasmids can function as “genomic
parasites”, propagating through bacterial
populations.

 Self-transmissible plasmids carry

conjugative elements and can initiate their

own transfer to other cells.

* Mobilizable plasmids carry mobilization
genes, but are dependent on other sources
of conjugation.

« Some investigation into plasmid transferring,
despite lack of mobilization or conjugative
elements.
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Other mobile genetic elements (MGE)

* Other modes of DNA transfer exists:

— Transduction by phages
— Natural transformation by integration
of environmental DNA

* Frequency of specific HGTs vary
between species.

« Smaller units of mobile genetic elements
aid the transfer of AMR genes by
Integrating into plasmids.

— Integrons.
— Transposons.

IR tnpA res tnpR bla IR
transposons JERGRS ¥ W4
5’-conserved Variable 3'-conserved
segment region , segment
1 ]
f P P
inti1 sull |orf5
integrons RGNS DY |
<4 attl attC attC
p
sul2
blazey,
mphR

Rozwadowski, M.; Gawel, D. Molecular Factors and Mechanisms Driving Multidrug
istance i hog‘?rrilic Escherichia coli—An Update. Genes 2022, 13, 1397.

T SRS 3081207
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« With Whole genome sequencing (WGS) we capture (almost) everything in the cell
— Prokka: rapid prokaryotic genome annotation (

)

— ANNOVAR: Higher organisms ( (o] 1))
— NCBI-PGAP: Prokaryotic annotation (
) I
— Predictive annotation: eggNOG-mapper e ——————————————————
( ) > o o o Wl oo oo Ml o <]
—= — RIS -
| -
| > > ]
» These pipelines usually generate multiple e .
output files, which can be used for further data e cone
hand“ng or V|Sual|zat|on ;)E:Sf é\esr:zP:ABE-GDDB%9.ECOCYC:G?126.GeneID:946629
- There are multiple visualization tools, e.g. IGV,

which can be installed locally or used online,
E. Coli strain K-12 from NCBI visualized with gff in IGV (IGV)


https://github.com/tseemann/prokka
https://github.com/tseemann/prokka
https://annovar.openbioinformatics.org/en/latest/
https://www.ncbi.nlm.nih.gov/genome/annotation_prok/
https://www.ncbi.nlm.nih.gov/genome/annotation_prok/
http://eggnog-mapper.embl.de/
https://igv.org/app/
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Annotation: AMR tools

* Resfinder

— Developed at DTU

AMRfinderplus

— Developed at NCBI

CARD

— Developed at McMaster University

Databases and search strategies
depends on the tool.

Curation is a major limiting factor in
trustworthy and precise translation of
genotype to phenotype.

The Fleming Fund | SeqgAfrica
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Version

460 v

ResFinder identifies acquired genes and/or finds chromosomal mutations mediating antimicrobial resistance in total or partial DNA sequence of bacteria.

ResFinder software: (2024-03-22)
ResFinder database: (2024-03-22)
PointFinder database: (2024-03-08)
DisinFinder database: (2023-05-31)

Chromosomal point mutations:

Threshold for %ID
90%
Minimum length
60%
Show unknown mutations

Ignore premature stop codons:

lgnore frameshift indels

Disinfectant:
Run disinfectant
Threshold for %ID
90%
Minimum length

60%

Acquired antimicrobial resistance genes:

Threshold for %ID
90% v
Minimum length

60% v

Upload and submit job:
Email (Get email, when finished - Optional):
Enter your email address..

Files (The sum of uploaded file sizes cannot exceed 1 gb):

Choose File | No file chosen Choose File | No file chosen

http://genepi.food.dtu.dk/resfinder The Fleming Fund | SeqAfrica

Species and input data type:
Select species

Other
Select input type

FASTA (Assembled Genome/Contigs)

20
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EXAMPLE
CARD output:

Data was
complete
genome of E.
Coli strain

44 hits in
total!

Let us take a
closer look

RGI
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Perfect
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Py

oS

A

Critaria

prolein homolog modet

pralein bomaolog mods

protein homakog mode

protein homolog mode

prolein homalog model

pralein homalog modal

pralein homalog modd

prolein homalog moded

protein homaiog moded

pralein homalog moddl

pratein homalog modes

prateir homolog mode

prolein homalog modd

pralein homalog model

pralein homalog model

pralein homaolag modd

prolein homalog modal

protein hamakg modd

profein homaiog moded

pralein homalog modet

protein homolog mode

prolein homalog mode

protein homolog mode

prolein homolog mode

protein homalog mode

AMR
Gensa Famay

resstance nodusbon-vel dvision (RND)
artbiotic efflux purp

resstance-noduaton-cel dvision (RND)
artbiotc efffux purp

smsall multidrug resistance (SMR) antibabc
eflux pump
ketpDE

ATP-binding cassetie (ABC) antibyosc efiux
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MFS) antiotic

myor faciitator superfam
eflux pump

miyor faciitator superfamily (MFS) antiotic
eflux purm
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eflux purmo, resistance-nodulation ol
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reslance noduistion-cek dvisen (RND)
artibioic efflux purp, Genersl Bacterisl
Puen with reduced permeabiity (o beta
lactarres

prr phasphoettenolsnine transferase

ressiance-nocuiston ol dvision (RND)
artibioic efflux purp

resstance nodubdon ool dyison (RND)
artibiodc efflux purp

resstance-noduson-cell dvien (RND)
artibioic efflux purp

resxiance- nodulation ool dyison (RND)
artibiotic efflux purp

resstance-noduation el dvision (RND)
artibioic efflux purp

ATP binding cassetie (ASC) antiiotc effux
pu™

por phagphoethanotsnine transferase

meger faciitator superfamily (MFS) snfitsotc
eflux pumo

meyer faciitator superfamily (MFS) antitsotc
eflux purmo

miyor faciitntor superfnmily (MFS) antitsotc
eflux purm, resstance-nodulation ool
division (RND) antitiotc efffux purmp

masoe faciilstor superfamily (MFS) anltsaic
efiux pump, resstance nodulstion-coll
division (RND) antiiatic eflux pum

resstance-nodusiion-cel dvision (RND)
artibioic efflux purp

migor faciitator superfamily (MFS) antitsolic
eflux purme

miyer faciitator superfamity (MFS) antitsoiic
effux pumo

rrejoe faciilsior superfamily (MFS) antiticlic
eflux pump

orug
Cizse

fuoroqunalone anfibictic, cephalosponn, ghycyfcydine.
penam, telracyckne antibiotic, nifamyon antistic,
phenical antibvabc, deinfecting sperts and ariseptics

fuorogunolone ansbictic, cephalospenn, glyoyoydine.
penam, tetracycine antibiolic, rifamycn antibiatic,
phenicol antibiobic, dsinfecting agents and arfseptics

rmacrdide amibodc

ammnogyconde antibotc

nirvimidazoke angbictic

phosphonic sod angbictic

fuorngunolone anbictic

macrdide arfibiotic, lucroquinclone artbicsc,
cephalomnonn, cophamyon, penam, istracydine
antivicatic

fuorogumkne anbictic, monotactam, crtiapenem,
cephakponn, ghycyicydine, cophamysin, penam,
tetracycine antiiatic, nfamyon antibiotc, phenicd
antibictec, panem, deinfecling agents and ardseptics

peplide antibctic

amnocouryT arsbictic

aminccourma ardbictic

amnocoumna anfbictic

amnogycosde aniiroic, aminocosmann antibiaic

amnoglycosde antiyoic, aminocourmann antibiatc

peplide srtbiasic

peplide >rdbiotic

tracycine antibalc

tatracycine antbiatic

rmascrdlide arsbrotic, lucroguinclone antbiobc, penam,
tetrmcycine antibiobc

rmacrdide armbodc, lucroguincione anibatic, penam,
letracycine antibiabc

amnogyconde antiyotc

fuorogunaione anibictic

fuorngunolone anshictic

fuorngunalone srabictic

The Fleming Fund | SeqgAfrica

Reslstance
Meachanism

artbotic efffux

wrbictic efflux

artbiotic efftux

artbiotc efffax

ertbictic efflux

artbictic efffux

wrtebiotic efflux

artbotic effux

artbiotic efffux, reduced permestslity ta antibabc

erebictic largel sheration

probiotic effux

eribictic effiux

artibiotic efffux

artbictic efftux

ertbictic efflux

wrbictic efflux

artibictic targel allertion

artbiotic efffux

artibictic efflux

wrbictic efflux

probiotic effux

artibootic effflux

artibiotic efffux

artbotic efffux

artbiotic efftux
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EXAMPLE CARD output:

EmrY, emrK and emrB

Perfect hits!

» Expect for emrK, ID
and COV are 100%

Should we expect
resistance to tetracycline
and fluoroquinolones in
this isolate?

RGI “
Criteria ARO Term SNP
Perfect emrY
Perfect emrK
Perfect emrB
Drug Resistance
Class Mechanism
tetracycline antibiotic antibiotic efflux
tetracycline antibiotic antibiotic efflux

fluoroquinolone antibiotic  antibiotic efflux

The Fleming Fund | SeqgAfrica

Detection AMR
Criteria Gene Family

major facilitator
protein homolog model superfamily (MFS)
antibiotic efflux pump

major facilitator
protein homolog model superfamily (MFS)
antibiotic efflux pump

major facilitator
protein homolog model superfamily (MFS)
antibiotic efflux pump

% ldentity of % Length of
Matching Reference
Region Sequence
100.0 100.00
100.0 110.26
100.0 100.00

22
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Lets try a different tool for the
strain: ResFinder

 No resistance at all?

ResFinder-4.1 Server - Results

Input Files: GCF_000005845.2_ASM584v2_genomic.fna

Warning:

One or more resistance genes does not exist in the phenotype database. The Summary table does not take this into account

escherichia coli
Antimicrobial

amikacin

tigecycline

tobramycin

cefepime
chloramphenicol
piperacillin+tazobactam
cefoxitin

ampicillin
ampicillin+clavulanic acid
cefotaxime
ciprofloxacin

colistin
sulfamethoxazole
imipenem
trimethoprim
nalidixic acid
ertapenem
tetracycline
fosfomycin
ceftazidime
temocillin
gentamicin
meropenem

azithromycin

complete

aminoglycoside

tetracycline
aminoglycoside
beta-lactam
amphenicol
beta-lactam
beta-lactam
beta-lactam
beta-lactam
beta-lactam
quinolone
polymyxin

folate pathway
antagonist

beta-lactam

folate pathway
antagonist

quinolone
beta-lactam
tetracycline
fosfomycin
beta-lactam
beta-lactam
aminoglycoside
beta-lactam

macrolide

WGS-predicted
phenotype

No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance

No resistance
No resistance
No resistance
No resistance

No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance

No resistance

Genetic background

TTIC T ICITIg O | SegAnea
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Lets try a different tool for the
strain: ResFinder

 No resistance at all?

* No resistance to
tetracycline or quinolones?

—)

—)
—

ResFinder-4.1 Server - Results

Input Files: GCF_000005845.2_ASM584v2_genomic.fna

Warning:

One or more resistance genes does not exist in the phenotype database. The Summary table does not take this into account

escherichia coli

Antimicrobial

amikacin

tigecycline

tobramycin

cefepime
chloramphenicol
piperacillin+tazobactam
cefoxitin

ampicillin
ampicillin+clavulanic acid
cefotaxime

ciprofloxacin

colistin
sulfamethoxazole
imipenem
trimethoprim

nalidixic acid
ertapenem
tetracycline
fosfomycin
ceftazidime
temocillin
gentamicin
meropenem

azithromycin

complete

aminoglycoside
tetracycline
aminoglycoside
beta-lactam
amphenicol
beta-lactam
beta-lactam
beta-lactam
beta-lactam
beta-lactam
quinolone
polymyxin

folate pathway
antagonist

beta-lactam

folate pathway
antagonist

quinolone
beta-lactam
tetracycline
fosfomycin
beta-lactam
beta-lactam
aminoglycoside
beta-lactam

macrolide

WGS-predicted
phenotype

No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance

No resistance
No resistance
No resistance
No resistance

No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance

No resistance

Genetic background

TTIC T ICITIg O | SegAnea
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Lets try a different tool for the
strain: ResFinder

 No resistance at all?

 No resistance to
tetracycline or quinolones?

* One tool gives 44 hits, '
another gives 0

what is the truth?

—)
—

ResFinder-4.1 Server - Results

Input Files: GCF_000005845.2_ASM584v2_genomic.fna

Warning:

One or more resistance genes does not exist in the phenotype database. The Summary table does not take this into account

escherichia coli

Antimicrobial

amikacin

tigecycline

tobramycin

cefepime
chloramphenicol
piperacillin+tazobactam
cefoxitin

ampicillin
ampicillin+clavulanic acid
cefotaxime

ciprofloxacin

colistin
sulfamethoxazole
imipenem
trimethoprim

nalidixic acid
ertapenem
tetracycline
fosfomycin
ceftazidime
temocillin
gentamicin
meropenem

azithromycin

complete

aminoglycoside
tetracycline
aminoglycoside
beta-lactam
amphenicol
beta-lactam
beta-lactam
beta-lactam
beta-lactam
beta-lactam
quinolone
polymyxin

folate pathway
antagonist

beta-lactam

folate pathway
antagonist

quinolone
beta-lactam
tetracycline
fosfomycin
beta-lactam
beta-lactam
aminoglycoside
beta-lactam

macrolide

WGS-predicted
phenotype

No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance

No resistance
No resistance
No resistance
No resistance

No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance
No resistance

No resistance

Genetic background

TTIC T ICITIg O | SegAnea
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* The strain run in this example is a standard laboratory strain E. coli K-12 substrain MG1655

* |tis not expected to have any phenotypic resistance to tetracycline (Zhang et al., 2022)

— Not actually expected to have any particular phenotypic resistance different from wild-type
« e. coli

« If run on AMRfinderplus, no resistance genes are found either.

« Approach databases with care and select based on your scope
— How does results translate to the laboratory, genotypic =/= phenotypic
— How much expertise is demanded to utilize findings
— What is the aim of your analysis
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https://github.com/phadge/hAMRonization
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Let’s take a break ©
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Typing methods
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« Phenotypic identification
— Biochemical/metabolic analysis
— Chromogenic media
— AST
— CIM test

« Molecular identification
— PCR (genus/species/AST)
— MALDI-TOF MS
— Microarray (AMR)
— MLST (PCR/Sequencing)

Lactose Non-lactose
fermenting fermenting
S . colonies colonies
Prorw:vulgarn Salmon:lu t;p!;mudum suphylococcu aureus PINK COLORLESS
MacConkey’s Agar
X10¢ M 1 2 3 4 5 6

F

0.5

o UW

6000 8000 10000 12000 14000 16000 miz

Mass/charge values——

The Fleming Fund | SegAfrica
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Purpose of subtyping?

» Genus/Species determination

» Serotyping and MLST
— Characterization and grouping of isolates

 cgMLST and SNP analysis
— Comparison

» Resistance patterns
— PMLST — plasmids
— Specific genes or combinations v

Higher resolution / discriminatory power
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« Species
(full genome) and/or SpeciesFinder (16s rRNA)
« Sub-typing
(E. coli, P. aeruginosa, Salmonella)
* Typing

« Campylobacter, Clostridum, E. coli, Listeria, Salmonella, Yersinia

 Cluster analysis
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» 16s rRNA gene formed the basis as the first method for sequenced based taxonomy
» Other approaches:
— gyrB gene, rMLST, species-specific functional domain profiles
* Only represents a small fraction of the entire genome

— WGS data can provide higher discriminatory power e.g. between Shigella and
Escherichia spp.

16s rRNA
— gene

¢
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« With WGS we can use all the genetic information to predict the species

« Kmerfinder works by breaking a genome into little pieces (k-mers) and
identifying the species from these pieces (k-mers)

I N .y
- -
‘\

- ~
P 4 = \\
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A k-mer is a continuous sequence of k bases

— e.g a certain length of DNA, RNA or protein

There are 4"k combinations of a k-mer

Using long k-mers provides a highly unique sequence
Sequences with high similarity must share k-mers

We can extract all the 4-mers (substrings of length 4) in this DNA sequence
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« Sequences with high similarity must share k-mers
» We can break genomes up into k-mers and compare them
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Species prediction with KmerFinder

Known species Contains all Unknown species

Kk

e o
NCBI

A lcT e . S

J
N
TG A A | e | TG A A
SpecEaT
37
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« Genomes are spilt into 16-mers
— 4.3 billion combinations
— ~10.000 recognized spp.
— ~600.000 bacterial operation taxonomic units.

« Only 16-mers with specific prefixes are kept e.g ATGAG
— Reducing k-mers reduces size of database.
— Speed-up computing time.
— Reduces redundancy.

* But how does the tool the compare k-mers?
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Reference db

k-mer alignment (KMA) bacteria of known

species (template)

Bact1 x
Query bacteria of E. coli

unknown species

I/”/ ? \\\\‘ N B aC t 2 x
S. enterica
Bact3 x
K. pneumoniae

Bact4
S. aureus

The Fleming Fund | SegAfrica
Adapted from: Introduction to CGE tools, presentation by Pimpalas Leekitcharoenphon
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KmerFinder webtool

Select database
( Bacteria organisms ‘)

Upload file(s)

To input the sequences, upload a single FASTA file, or one/two FASTQ file(s), or one interleaved FASTQ file on your local disk by using the
applet below. Both assembled genome (in FASTA format) and raw reads single end or paired end (in FASTQ format) are supported. Gzipped
FASTA/FASTQ files are also supported.

If you get an "Access forbidden. Error 403": Make sure the start of the web adress is https and not just http. Fix it by clicking here.

I} Choose File(s)

Name Size Progress Status

Ine Flieming Funa | segAirica
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Subtyping of bacteria

 Information of bacteria below species level

— Outbreak detection, clusters, common contamination source, transmission

Acc V  Spot Magn Det WD Exp |———+ 1u'r;
rOUteS 30.0 kV 3.0 21674x SE 11.1 3 »

E. coli in scanning electron microscopic image, CDC/ Evangeline
Sowers, Janice Haney Carr, 2005, Public domain image,
https ://phil.cdc.gov/Details.aspx?pid=10042

— E. coli/Salmonella - traditional subtyping:

 serotyping using antisera against the ca. 186 O-antigens and 53 H-flagellar
antigens for E. coli or 46 O-antigens and 114 H-antigens for Salmonella (ca
2600 serovars).

— Requires anti-sera and trained personnel.
— Time consuming and not always accurate or inconclusive.

* Phagetyping:
— Golden standard method for surveillance of Salmonella Typhimurium and S.
 Enteritidis — also used for E. coli and other bacteria.

— Requires a comprehensive panel of different phages, considerable
technical expertise. The Fleming Fund | SeqAfrica 41
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E. coli serotyping:
DTU developed tool:

https://cge.food.dtu.dk/services/SerotypeFi
nder/

CLIENT SIDE

Salmonella subtyping:
DTU hosted tool:
https://cge.food.dtu.dk/services/SeqSero/

w
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SerotypeFinder 2.0

SerotypeFinder identifies the serotype in total or partial sequenced isolates of E. coli.

Fasta file with test sequence: Test_sequence The database is curated by:

Flemming Scheutz, SSI
(click fo contact)

Software version: 2.0.1 (2020-07-27)
Database version: 1.0.0 (2022-05-16)

Select organism

Select mulfiple items. with Cirl-Click (or Cmd-Click on Mac)

Select threshold for %ID
|85 % v|

Select minimum length

The minimum length is the number of nucleotides a sequence must overlap a serotype gene to count as a hit for that gene. Here represented as a percentage of the total
serotype gene length.

|60 % v|

Select type of your reads
Only data from one single isolate should be uploaded. If raw sequencing reads are uploaded KMA will be used for mapping. KMA supports the following sequencing
latforms: lllumina, lon Torrent, Roche 454, SOLID, Oxford Nanopore, and PacBio.

Assembled or Draft Genome/Contigs® (fasta) |

I} Isolate File

Name Size Progress Status
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Once the SerotypeFinder server has finished running the job you submitted, it will display an output similar to the below example:

/ a) Results and coverage

Serotype QueryMSP Predicted
I = I S R =

fic 9920 1203/ NODE 52 length 319384 cov 88843041  140381.141643 H10  AY249995

Serotype QueryHSP Predicted
e P o [ e ]

Predicted Serotype: 071:H10 | «—— b) Predicted serotype

<+—— c) Extended output
[_Resursssten _ Rosuts wb sepwates e i genome seq Serotpe e | <~ d) Result options
Selected %ID threshold: 95.00 %
Selected minimum length: 60 %
Input Files: EC18 2011_70_34_2-illumina_pe_velvet1.1.04_kmer67_cov95_cut0.fna

\ f) Input file(s)

<«— ¢) SerotypeFinder options
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* PlasmidFinder.

— Tool for identification of replicons
— Plasmid replicons are divieded into
iIncompability groups.

— Plasmids which share the same replication
mechanisms cannot be maintained in the
same cell

— Use fasta files as input to gain insight into
linkage to AMR genes

« MGE (Mobile Genetic Element Finder)
— ldentifies MGEs in the genome

— Provides information on virulence and AMR
genes contained in identified MGEs

— Takes fasta files as input



PlasmidFinder 2.1

The
F|err Service Instructions Output Article abstract Citations

Regional
Software version: 2.0.1 (2020-07-01)
Database version: (2023-01-18)
Test sequence

The database is curated by:

Henrik Hasman and Alessandra Carattoli
(click to contact)

Select database
Gram Positive -
Entercbacteriales -

Select threshold for minimum % identity
95 % v|

Select minimum % coverage
60 % v

Select type of your reads
Only data from one single isolate should be uploaded. If raw sequencing reads are uploaded KMA will be used for mapping. KMA supports the
following sequencing platforms: lllumina, lon Torrent, Roche 454, SOLID, Oxford Nanopore, and PacBio.

‘Assembled or Draft Genome/Contigs™ v

¥} Choose File(s)

Name Size Progress Status

LT1E FIEITNy Furiu | SeyAlrica
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If the replicon is found on

the same contig as aAMR

gene, it indicates the gene
PlasmidFinder-2.0 Server - Results is on a plasmid

Organism(s): Enterobacteriaceae

Enterobacteriaceae,Acenitobacter baumannii

Position in
contlg

IncFll(pRSB107) 97.7 261 / 261 NODE _103_length_1790_cov . 579 962585 539..799
Incl1-l(Gamma) 97.89 142 /142 NODE_266_length_500_cov_522.737976 61..202

extended output

Input Files: resfindertest.fa

Results as text Results tsv  Hits in genome seqs  Plasmid sequences

The Fleming Fund | SegAfrica

cession

number

AJ851089

AP005147
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The database is curated by:

Markus Johansson
(click fo contact)

MObileElement

Finder

Software version: v1.0.3 (2020-10-09)
Database version: v1.0.2 (2020-06-09)

MobileElementFinder identifies mobile genetic elements and their relation to antimicrobial resistance genes and virulence factors.

Example sequence

Annotate accessory genes (Optional)
If you want to use databases currently not supported by MobileElementFinder, please download the mobile element sequences and upload them to the service of choice.
Acquired Antimicrobial Resistance genes (ResFinder)

Virulence genes (VirulenceFinder)

P Isolate File

Name Size Progress Status




The

Fleming Fund

Regional Grants

2. Sample information

3. Result overview

Customize filters =~

Basic Elements
el

Small MGEs Gene carrying MGEs Conjugative MGEs
< @ MIC £ Unit-transposons @ CIME
1a. Dlsplay MGE types MITE £ Composite Transposons 3 IME
Insertion Sequences ICE

-guality parameters

£ Minimum alignment coverage [%]: 95

1b. Prediction quality 2 Minimum sequence identity [%6]: |90 3
Maximum truncation [nt]: 30 v
L=
Display
FoeA
Show inferred transposon
1c. Display special cases Show MGEs that span outside contig
Show elements with one conserved end (regardless of truncation)
]
Apply filters
el
MGEFinder Results
Sample name: DTU2017-818-contigs
Date: 2020-04-07_11:41

MGEfinder version: 0.1.4
MGEdb version: 0.2.1a

Displaying: 15 of 144 mobile elements
tre—s

e Contig Plasmid #MGEs Resistance Virulence
NODE_10_length 156600 cov 7.73.. 1 mdf(A)
NODE_94 length 2336 cov 10.495... 0 sul2
NODE 72 length_7006 cov 10.258... 0 tet(B)
NODE 54 length 17584 cov 7.736... Inci1 2 tet(A)

The Fleming Fund | SegAfrica
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Region:

Contig result view

1. Genes on contig

2. MGEs on contig

2a. MGE information

2b. Prediction metrics

Plasmid results

Contig: NODE_54_length_17584_cov_7.73695_ID_6293

- —

Show MGE alignment

Plasmid name Database Accession Position in contig Coverage Identity
Incit Entercbacteriaceas APQOS147 7055-7196 10076 99.3%
Resistance results
Gene name Phenotype Accession Position in contig Coverage Identity
tel{A) Tetracycling resistance AM517790 12204-14103 10056 100%
S——
pem | S26
Synonyms I1S6,1S26L,1S26R.1S46,1S140,1S160
Family 1S6
Type Insertion sequence
Reference db isfinder
Accassion X00011
Position in contig 15488-16317
Strand forward
Read depth 7.74
Alignment coverage 100%: 820 / B20
Sequence Identity 100%
Num Substitutions 0
E-value Q
Show MGE alignment
=3
ISSbo1
[ Family 1891
Type Insertion sequence
Reference db isfinder
L___Accession CP001062
Position in contig 9195-10903
Strand forward
Read depth 7.74
Alignment coverage 100%; 1709 / 1709
Sequence identity 96.02%
Num Substitutions 68
E-value 0
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Virulence
Finder

* Detects virulence genes

e Virulence genes are genes
that help bacteria establish
infections in their hosts.

* These genes encode
proteins that help bacteria
colonize and survive in the
host or damage the host.

VirulenceFinder 2.0

Service Instructions Output Article abstract Citations

Software version: 2.0.5 (2024-01-31)
Database version: (2022-12-02)

Select species

S. aureus

Escherichia coli

Enterococcus

Enterococcus faecium & Enterococcus la

Select threshold for %ID
90 % &l

Select minimum length
60 %

Select type of your reads

Version history

The database is curated by:

Flemming Scheutz, SSI
(click to contact)

Only data from one single isolate should be uploaded. If raw sequencing reads are uploaded KMA will be used for mapping. KMA supports the
following sequencing platforms: lllumina, lon Torrent, Roche 454, SOLID, Oxford Nanopore, and PacBio.

Assembled or Draft Genome/Contigs* (fasta)

3} Choose File(s)

Name

The Fleming Fund | SeqgAfrica

Size Progress Status
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VirulenceFinder-1.2 Server - Results

SETTINGS:
Selected %ID threshold: 98.00

Virulence - E. coll

Vlrulence %ldentity Query/HSP Position In Protein Accession
actor length contig function number

Microcin M

99.64 NODE_17_length_48340_cov_62.616714 40909..41187 part of AJ515251
colicin H
Increased

99.71 NODE_195_length_89121_cov_54.610832 87701..88042 semm

| “extended output output |

Results as text Results tab separated = | Hit in genome sequences Virulence gene sequences |

Input Files: EC19 2011_70 34 3-illumina_pe velvet1.1.04_kmer63_cov57 cut0.fna

The Fleming Fund | SegAfrica
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« Aterm we encounter in the cge tools is
% identity (ID)

» The identity describes how many bases
of the aligned sequences are identical

* Given the alignment:
GGGGATCGTTTACGTCGTCTGACCGCCGGTATTTGCCTGATAACACAAACTATTTTCCCT

GGGGATCGTTTACGTCGTCTGACCGCAGGTATTTGCCTGATAACACAAACTATTTTCCCT
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« Aterm we encounter in the cge tools is
% identity (ID)

» The identity describes how many bases
of the aligned sequences are identical

* Given the alignment:
GGGGATCGTTTACGTCGTCTGACCGCCGGTATTTGCCTGATAACACAAACTATTTTCCCT

+ Sequence length 60 CECECEEEEPTEPT R TEEEEE T T T T
GGGGATCGTTTACGTCGTCTGACCGCAGGTATTTGCCTGATAACACAAACTATTTTCCCT
 Matches 59

* %ID = 59/60*100% = 98.3%
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* The term sequence % coverage (COV)
refers to the proportion of covered gene

 Given the alignment: GGGGATCGTTTACGTCGTCTGACCGCCGGTATTTGCCTGATAACACAAACTATTTTCCCT

GGGGATCGTTTACGTCGTCTGACCGC
« Sequence length 60

« Covered positions are 27

* %COV = 27/60*100% = 45.0%
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Let’s take a break ©
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Thank you
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