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Which of the following best
describes your bioinformatics
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Which technologies do you use
most often in your work?
(multiple choice)
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What do you see as the biggest challenge when
implementing mobile sequencing in the field?
(multiple choice)
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From Cyclone to Outbreak Risk: The Mayotte Scenario QB&SC

DISEASE FREVERTION

Following Cyclone Chido, Mayotte faced severe infrastructure damage and an
increased risk of infectious diseases, including arboviruses.
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Outbreak simulation exercise in Mayotte (France) @

ELRGFERR CENTRE FOR
DISEASE FREVERTION
AMD CONTROL

Initial Context:

« Location: Northern Mayotte

« Population: 4 hospitalized patients with dengue-like
fever syndromes

» Case definition: Fever >38,8°C, Muscle pain, Headache, ~
Weakness, Joint pain... )y

» Hospital tests: DENV, CHIKV, Leptospirosis — negative

The Prefecture triggers an “emerging arbovirus alert” and
activates the task force.



Unknown Outbreak in Mayotte @c

Y 0 V4
Phase 1 — Activation ‘.‘

Decisions to make:

1.

Mobile lab reorganisation to begin broad-spectrum screening (qPCR
panel)

Collect additional clinical and epidemiological data from patients

. Implement provisional biosafety measures (sampling, protect

personnel...etc)

Decide on communication strategy with authorities while pathogen
remains unknown



Unknown Outbreak in Mayotte

W V0
Phase 1 — Activation -...-

« Livestock farmers report unexplained goat mortality (~15%)

- Local vector control reports high mosquito density mf

Decisions to make:
« Include animal samples in sampling plan (goats, zebus)
« Implement environmental surveillance:

»  mosquito traps (vector populations)

»  water points (livestock and humans)

« Map environmental hotspots for risk modeling




Which pathogens come to mind
given this situation?

o %I'he Slido app must be installed on every computer you're presenting
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Unknown Outbreak in Mayotte @c

Phase 2 — Mobile Lab Operation

At this stage, although the pathogen is still officially unknown, the task force
begins to orient suspicion toward RVFV based on:

Previous RVFV emergence events in Mayotte (2008 and 2018)

Clinical presentation consistent with Rift Valley Fever (dengue-like syndrome
+ potential hemorrhagic evolution)

Reports of livestock mortality (especially goats)

Favorable environmental conditions (flooding, rainy season, high mosquito f&
density)

Operational implication: RVFV becomes a priority hypothesis, but not yet
confirmed.



Unknown Outbreak in Mayotte ecoC

DISEASE FREVERTION

Phase 2 — Mobile Lab Operation: Early Testing results

Mobile lab begins testing with a broad arbovirus qPCR panel, but adds targeted
RVFV qRT-PCR based on epidemiological suspicion.

Days after
gqRT-PCR . _
EHE onsehof RVFV (Ct) Risk behaviors
symptoms
1 36 F 1 50

Caprines near household

Early results show:
e gRT-PCR RVFV Ns (1)

- Amplification in 4 serum samples 2 63 F 4 35 Caprines near household
3 42 M 1 28 Bovines (zebus) near household
/,//'///;’/‘""' 4 40 M 1 36 Bovines (zebus) near household
rans
/ Conclusion: active RVFV circulation in Mayotte

(1) Garcia S et al., Quantitative real-time PCR detection of Rift Valley fever virus and its application to evaluation of antiviral ¢
J Clin Microbiol. 2001 Dec;39(12):4456-61. doi: 10.1128/JCM.39.12.4456-4461.2001. PMID: 11724861; PMCID.



Transmission cycle of Rift Valley Fever Virus

Livestock animals
(e.g. sheep, cattles and goats)
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Heavy rain increase
mosquito population

A
Mosquitos ¢ ﬁ

Ades sp./Culex sp.

............
..............
............
................

Mosquitos’ eggs

Mosquito to huma®

Human
(eg. slaughterhouse
workers)

1. Cétre-Sossah C, et al. Evidence of Eretmapodites subsimplicipes and Aedes albopictus as competent vectors for Rift Valley fever virus transmission in Mayotte. Acta

Tropica. 2023;239:106835. https://doi.org/10.1016/j.actatropica.2023.106835

B
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Mosquito bites — mainly
Eretmapodites subsimplicipes
and Aedes albopictus species (1)

Contact with infected
blood/tissues/fluids — humans
& animals

Vertical transmission in
mosquitoes — offspring survive
until next rainy season

Vertical transmission in hosts —
possible in humans & livestock


https://doi.org/10.1016/j.actatropica.2023.106835

RVFV Outbreak in Mayotte @c

Phase 3 — Immediate Action

1. Inform Authorities
? Key Questions for the task

- Rapid reporting to health authorities (Prefecture, ARS) force:

« Enable coordinated public health response _ o _
What is an origin of the virus:

2. Activate One Health Response * A local re-emergence (silent
: L : . circulation?)
« Immediate notification of veterinary services . A new introduction (animal
- Initiate joint human—animal surveillance importation, movement

between islands?)
3. Confirm and characterize the threat

« Decision to launch sequencing of RVFV (reagents to
be provided by the new rotation team member)

«  Support confirmation and origin tracing
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Overview of Sequencing Approaches @c

ELRGFERR CENTRE FOR
DISEASE FREVERTION
AMD CONTROL

Metagenomics is the study of genetic material recovered directly from environmental or

clinical samples

Clinical sample DNA/RNA

extraction O

O

n

Amplicon sequencing\
’ R PAE AR.

— . -
p LU

Multiple copies of fragments

from 1 target gene

Metagenomics sequenci%

ite

Short sequence
vragments from “all” DNA

Investigation goals?
Available resources?
Pathogen uncertainty

TARGETED AMPLICON
PCR-based
Hypothesis required
Requires primers that may not work
Lower sequencing depth required
Less complex computational analysis required (phylogeny)
PCR amplification biases

SHOTGUN METAGENOMICS

« Sequence the entire genetic content present in a sample
Without a priori hypothesis
Beyond pathogen identification (virulence, resistance...)
Detection of novel pathogens

« Must also sequence host background
« Expensive (higher sequencing depth required)
« Prone to contaminations with environmental species
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Targeted metagenomics NGS approach
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Amplification of target region (targeted mNGS)

[ Species Al
: Samples

Patient sample
S T R an R
Microbial colonies Urine Stool Tissue Bodily Nasal or AYARY —> s }\Y}\\(AYAY
grown on agar @ 5 samples sample blopsy : fluid skin swab RNRNY AR ‘ "Yl\ym
Library preparation
RN IR R
l PR PN, pogpoy TSR g4
AN/ N4 l AN/ N4
Amplicon sequencing )
TN Primers
DNA extraction -
> Sequencing of amplicons
:
Bacteria Fungi Parasites Human
Universal PCR
Bacteria Fungi and parasites
165 or 235 rRNA 185' 285 or ITS1 4 Pathogen identification or microbiome o Host
" analyses i transcriptome
=25 \ I @ profiling
(@) S ITS1 \ » 2 s
- - ' Kingdom Bacteria Species 3 =R
.{ 165 'ﬁ{ 235 }_ { 185 | [SSSﬂTSZ] 285 }_ | [ Bacteria [ Genus A [ StrainA || §§
| l | L | [ Eukarya M SpeciesA1 [ StrainB || © Z
- S o E M| Viruses B Genus B [ Strain C 1 1 =
; Fungi : i 2
p W Genus A

Chiu, 2019, Nature Reviews Genetics; Gardy, 2018, Nature Reviews Genetics



Shotgun metagenomics NGS approaches &

Patient sample
Microbial colonies Urine Stool Bodlly
grown on agar samples sample blopsy fluid

l

Metagenomic sequencing

Total nucleic acid extractlon

N2

RNA DNA
viruses Bacteria Fungi  viruses Parasites Human

v

RNAl LDNA

Reverse transcription

J
VaVAYA ‘.}\Y}\Y’n'
RNA cDNA

Chiu, 2019, Nature Reviews Genetics; Gardy, 2018, Nature Reviews Genetics

cDNA and DNA MR
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Library preparation
VAN 2\ S AN/ AV N/ N 4
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YL N/ NV N/ N 4
Primers —2A07A0
IR e
P
Untargeted (~ 1 Targeted mNGS
mNGS
2? Biotinylated pathogen-
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)\Y)\Y)\Y)\Y Bead capture
Baits hybndlzed to gy
pathogen genome ‘Lg)\\{)\
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Capture probe enrichment
using RNA or DNA baits
Sequencing of all
nucleic acids
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Metagenomics Bioinformatic workflows

Data preprocessing

L @

DISEASE FREVERTION

Targeted . Basecalling Untargeted
« Demultiplexing
« Adapter trimming
« Read quality control
Mapping « De novo » Assembly
Reference: E E E E E __ . ____ ___
CEN— NSO /
Short reads: u n P : CATACACGTAGCTATACG
[l e [&lcFclala [F e FAREc c A ONA uoncing GCTATCAGGCTAGGTTA

— 0 O o o o

Consensus sequence generation

|

Genome annotation

Variant analysis, genotyping
Phylogeny (virus origin, evolution
Genotyping

J
GCTATCAGGCTAGETTACAGTGCATGLATACACGTAGCTATACG

E Assembled
sequence

Taxonomic assignment (BLAST)

|
e



Bioinformatics solutions with Graphical user interfagiggég
(GUI)
Platform  [Type  [MainUse  |KeyStrengths

INSaFLU Web/GUI Viral metagen_omlcs and Simple interface, automated
targeted pipeline reports
Genome Detective Web/GUI Viral identification & ngt, no |_nstaIIat|on, built-in
assembly visualizations
ViMOP GUI Pipeline Viral metagenomics NS S EELEE, fesle
workflow
Assembly, classification, Drag & drop, extensible,
etk e el phylogeny public/private servers
EPI2ME Cloud/GUI (Oxford Viral sequencing !Dlrect I\!anopore integration,
Nanopore) interactive reports
VIPIE GUI Viral pipeline User-fr.lendly visualization and
analysis
CZID (Chan Web Metagenomics & pathogen Public health focused, intuitive
Zuckerberg ID) detection interface



Bioinformatics solutions (command line/CLI) e
Tool / Pipeline  [MainUse  [KeyFeatures

Viral genome assembly CLI pipeline for high-throughput viral NGS,

S & analysis automates QC, assembly, and annotation
. . : . Detects intra-host variants, supports multiple virus
VIiPER Viral variant profiling types, flexible CLI workflow
. - Viral metagenomics &  Taxonomic classification, assembly, and abundance
ViroProfiler ) - o .
discovery profiling, optimized for Linux/CLI
ViMOP Viral metagenomics Multi-step viral pipeline, handles raw reads —

assembly — annotation via CLI

e 2 =
© e




What type of sequencing technologies
would you consider in this field
scenario? (single choice)

® The Slido app must be installed on every computer you're presenting
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What type of sequencing approach
would you consider in this field
scenario? (single choice)
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What are the limitations of data
analyses in field conditions?
(single choice)
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rom slido


https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design

Overview of Sequencing Approaches ecac
Use case in Bio-info
Targeted PCR High sensitivity, Requires prior Rapid SPUZE
Targeted P : . : Genome
; amplification of  works with low knowledge, confirmation, :
sequencing : ; : : : . detective
viral genome viral load, fast primer bias lineage tracking
INSaFLu...
EsViritu
Lower sensitivity, . Galaxy
Metagenomic Untarget_ed Detects unknown higher cost, Discovery of_ c7ID
sequencin sequencing of all pathogens, more complex novel/emerging Vioer
q 9 nucleic acids unbiased -omp viruses P
analysis INSaFLu...

‘ Some pipelines are not suitable for local analyses in field conditions when internet connectivity

is limited. -
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Benefits of Field Sequencing @c

ELRGFERR CENTRE FOR

1. Regulatory compliance

On-site sequencing helps meet Nagoya Protocol and France MOT rules, Nagoya
reducing constraints on exporting biological material and ensuring proper Protocol :
biosafety and authorization.

2. Transport and logistics

Minimizes shipping of sensitive samples, lowering risks of degradation, SfM)>S
loss, or customs issues. e g s ¢ 24 mectcament

3. Cost and time

Reduces shipping and storage costs and enables faster, near real-time
results.

4. Ethics and consent

Supports local ethical frameworks and simplifies management of consent &
and confidentiality.




Nanopore Sequencing Principle

1. DNA or RNA passes through a protein
nanopore embedded in a membrane.

2. Electrical current changes as each
nucleotide passes through the pore.

3. Base identity is determined from the

—J

A T

characteristic current signal of each
nucleotide.

4. Sequencing occurs in real time, molecule
by molecule, allowing detection of long
fragments and modified bases.

c

Base

@ Each base gives a characteristic
reduction in the ionic current

allowing the DNA to be sequénced

ELRGFERR CENTRE FOR



Key Points:
« Portable: Compact device, easy to transport
on-site.

- Rapid: Generates results within hours directly
in the field.

* Flexible: Supports DNA and RNA, targeted or
shotgun sequencing.

« Robust: Operates in challenging
environments with minimal infrastructure.

 Real-Time Data: Enables quick decision-
making for surveillance and control.




Genome structure of Rift Valley Fever Virus @c

Glycoprotein (Gn and Gc)

« Segmented RNA virus: S, M, L segments
« Negative-stranded

* Linear genome

M segment (3.2kb)

S segment (1.7kb) VRNA 3 <€ a5
i 3 Source : ViralZone, Swiss Institute of Bioinformatics (SIB), viralzone.expasy.org

GP mRNA

;©-Polyprotein precursor|9>

5 3-OH [ NSm-Gn | Gc

A NSm|  Gn Gc
B4 s Nsm|l  Gn Gc

R > o] e Understanding the genome
chNAS’—D—)y . g = .
R A structure is critical to design
T e targeted detection and sequencing

VRNA 3’ <€ ¢

s L % strategies.

“u




PCR Primer Design — RVFV Segment S
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PrimalScheme (https://primalscheme.com/): online tool designed for multiplexed, tiled amplicon

schemes

b

-

<~ Input Data: NCBI
Reference genome: RVFV Segment S (~1.7 kb) ]’?) 4 "
h'

FASTA format sequence
Parameters: Amplicon size: 400 bp (typical)
Overlap: ~50-100 bp

il Primer Design Strategy

Tiled amplicons covering entire segment

Two primer pools:
« Pool 1: odd amplicons
* Pool 2: even amplicons

Minimizes primer—dimer interactions

0» PrimalScheme .10
f primer panels for multiplex PCR

Essentials Fine tuning
Scheme name * Minimum base frequency *
RVFV_400pb 0.01
umbers, and hyphens anly. Your input will be automatically formatted to meet these requirements what frequency should a mutation be to be included in primer design?

Amplicon length * Target overlap (bp)

400 2 50

Min/max length will be £10%.
Backtrack

Email *

High-6C

name@pasteurfr

| understand that any outputs are licensed by CCBY-SA 40 *

Proceed to file upload




PCR Primer Design — RVFV Segment S ‘%ﬁg&

Scheme definition Upload files Job submission

O

Drop reference files here or click to upload

Accepted: fasta files (max 10 files, 10MB each)

1. You must provide a fasta file (max 10 MB) for each target, up to a maximum of 10 files per scheme.
2. You can provide aligned or unaligned sequences:

. Aligned inputs will be used directly.
. Unaligned inputs will be aligned using MAFFT.
3. You should select genomes that are representative of the diversity of the target.



PCR Primer Design — RVFV Segment S ‘%BE&
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Output summary
B Download output files (zip archive)
2_
o
Input File Coverage (%) 2
RVFV_S 96.98% 1
T T T T T T T T
14 - 100
aligned_inputs .
9 -Inp g 0.75 |75
m
L o :
original_inputs 2 o5 Fso |
o (
sanitized_inputs % 0.251 25
[ui]
wiork ] °
T T T T T T T T
1
amplicen.bed
0.5
config.json -
g o
- =
%) HEBETIOT.1.png &
—0.5
B plot.html
&
g -1 T T T T T T T T
primer.bed £
o 1
o
- E 08_
B prirmer.html Z
& 0.6
- - - o
prirmertrim.amplicon.bed E 04 ! ! ! ! ! , , ,
o 0 200 400 600 800 1,000 1,200 1,400 1,600
== =
'!i reference.fasta Position




JEENEEES
PCR Primer Design — RVFV Segment S @ C

Primer bed file

- N & |

# artic-bed-version v3.0
# pc=PrimerCountInMSA

HE687307.1
HE687307.
HE687307.
HE687307.
HE©687307.
HE©87307.
HE687307.
HE©87307.
HE687307.1
HE&87307.1

gl B o B ol o o

0 24
437 465
388 415
828 851
780 805
1220
1177
1616
1244
1664

f87aa620_1 LEFT 1
£87aa620_1_ RIGHT_1
f87aa620_2_ LEFT 1
f87aa620_ 2 RIGHT 1
f87aae20_3_LEFT_1

1242 £87aa620 3 RIGHT 1

1
1
2
2

1

+ | + | +

1199  £87aa620 4 LEFT 1

1637 f87aa620_4_ RIGHT 1

1266  £87aa620 5 LEFT 1

1691  £87aa620 5 RIGHT 1

& Output

» Primer pairs (Forward & Reverse)
« Amplicon coordinates

» Pool assignment

« BED file for downstream analysis

ACACAAAGACCCCCTAGTGCTTAT pc=1
AGAGTAGCAATCTGATCCCTTCTAATGT pc=1
TCACTAGCTTTCTTTGACCTAAGCTCT pc=1
GGTGGGGCAGCCTTAATCTCTAA pc=1
GATGGAATCAGGGGAAGAGAGTGAT pc=1

1

2
2
1
1

+
+

CCTGCATACCCGAGGCATATGA pc=1
TCTGGTAGAGAAGGGTCCACCA pc=1
AGCTTGCGATCCAGTTTGCTG pc=1
ATAGACCGTCCATGGTTGTCCC pc=1
ACACAAAGCTCCCTAGAGATACAAACA pc=1

B .



DISEASE FREVERTION

DNA and RNA Multiplex
extraction PCR

Multiplex PCR following the ARTIC Network protocol

?
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JEENEEES
RVFV Amplicon-based sequencing approach @ C

DISEASE FREVERTION

Library Preparation & Flow Cell Loading

High molecular weight gDNA

Optional fragmentation
or size selection

End-prep and nick repair l
60 min

60— A
Ligation nfseiléear;ienrg l/ g .
R L
o
Loading
Native Barcoding Kit 24 V14 MinION Flow-cell Mk1D Sequencing &
(SQK-NBD114.24) loading MinKNOW Acquisition

e



Field-Deployable RVFV Amplicon Sequencing Workflow 2

DISEASE FREVERTION

Sample Inactivation — Extraction — PCR — Library Prep — Portable Sequencing (MinIO




What is a key advantage of field
sequencing during an outbreak?
(single choice)

o ;I'he Slido app must be installed on every computer you're presenting
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What is a key limitation of
amplicon-based sequencing?
(multiple choice)

o %I'he Slido app must be installed on every computer you're presenting
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Field Bioinformatics workflow % @c

1. Data acquisition and pre-processing

MInKNOW

MinKNOW software ] pETsee

artic-network/
rampart

2. Real-time visualisation
RAMPART software

3. Data analysis 9550
B amplicon-nf pipeline '@' i@: — EPI2M

amplicon-nf

[

4. Phylogenetic analysis
MAFFT, IQ-TREE and FigTree tools ﬁf




1. Data acquisition and pre-processing ‘Eﬁg&

MinKNOW manages all Oxford Nanopore devices, handling configuration, data acquisition, real-
time analysis, basecalling, and streaming.

Run configuration:
- Kit / Flow Cell: choose kit & chemistry MnkNOW
- Run Duration: set sequencing time : IES— ey
« Min Read Length: e.g., 220 bp )

Real-Time Options
« Basecalling (Dorado), accuracy modes: Fast / HAC / SUP
« Barcoding / Demultiplexing: Optional dual-end barcode requirement (1 specificity, | yield)

« Real-time read filtering: Q-score and length thresholds

Software downloads | Oxford Nanopore Technologies



https://nanoporetech.com/software

1. Data acquisition and pre-processing &8

DISEASE FREVERTION

Basecalling
IN ouT

T PLAL A T Basecaller CGTAGATGAATGCGCTCG
(Dorado)

Ionic current Reads

A Dorado is a high-performance, l

PODS file support easy-to-use, open source Classic file

"~ for highest analysis engine for Oxford format for
basecalling FASTS PORS Nanopore reads 5191 sequencing
performance data

3 basecalling models in Dorado:

« FAST: Low accuracy / Fast calculation time - Real-time MinKNOW
« HAC: High accuracy / Medium calculation time

« SUP: Super accuracy / Slow calculation time

GitHub - nanoporetech/dorado: Oxford Nanopore's Basecaller - GitHub



https://github.com/nanoporetech/dorado/
https://github.com/nanoporetech/dorado/
https://github.com/nanoporetech/dorado/
https://github.com/nanoporetech/dorado/
https://github.com/nanoporetech/dorado/
https://github.com/nanoporetech/dorado/
https://github.com/nanoporetech/dorado/
https://github.com/nanoporetech/dorado/
https://github.com/nanoporetech/dorado/
https://github.com/nanoporetech/pod5-file-format

1. Data acquisition and pre-processing &

Quality control and demultiplexing

Electric signal
fast5 / pod5 (new format)

BASECALLING

......

DEMULTIPLEXING

.
-—

current (pA)

T Quality control

fastq_fail folder fastq_pass folder

barcode01 v" One folder per sample

v 4000 reads per file

tima [(ms)

+ Reads for which no barcods

could be assigned.

DISEASE FREVERTION

1. Barcodes demultiplexing
Assign reads to samples

2. Trimming (X)
Remove adapters & barcodes

3. Quality control

Filtering by read length and
quality score



2. Real-time visualisation @ C

DISEASE FREVERTION

RAMPART (Read Assignment Mapping and Phylogenetic Analysis in Real-Time)

Features:

Developed by ARTIC network

:'@ — Wil

reference genome
fastq.gz Snakemake Mapping

« User-friendly interactive interface files minimap2

* Real time overview of reads coverage Real time socket
and reference matching per barcode communication I I

EE—— 5

h_— 0

« Option to stop the run once sufficient
data are collected

Data visualisation

GitHub - artic-network/rampart: Read Assignment, Mapping, and Phylogenetic Analysis in Real Time - GitHub
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3. Data analysis _ EPI2VE

Goal: Generate viral consensus genomes from amplicon sequencing

Pipeline OverVieW: Output summary

— QC & filtering (filter low-quality reads) C ..... .
|@| — Mapping (reference genome)
“ew#/  — Primer trimming (ARTIC/Custom scheme)
amplicon-nf i
— Variant calling 3 esrenson
— Consensus sequence generation

primertrim.amplicon.bed

— QC & reporting

Outputs: Consensus FASTA, VCF, BAM, QC reports... .



4. Phylogenetic analysis @c

Objective: Assign lineages to pathogen sequences and analyze phylogenetic relationships to
understand epidemic origins.

Context:

« Lineage assignment connects sequences to known variants, origin, helping track the evolution of
the pathogen.

» Phylogenetic clusters reveal local transmission chains or multiple introductions, providing insights
into how the epidemic spreads across populations.

Workflow overview: ? Key Questions for the task force:

1. Rapid data extraction from databases (GenBank,...) What is an origin of the virus:

2. Multipl l MAFFT . * A local re-emergence (silent
ultiple sequence alignment ( ) T

3. Build and interpret phylogenetic trees (IQ-Tree, Figtree,...) * A new introduction (animal importation,

movement between islands?)



4. Phylogenetic analysis @c

ELRGFERR CENTRE FOR
DISEASE FREVERTION
AMD CONTROL

Workflow and Tools for Each Step

_ Objective Tools / Examples

Data collection Prepare database GenBank, ENA, DDB]J, ...
Multiple sequence Align sequences for MAFFT, MUSCLE, Clustal
alignment comparison Omega...

Visualize phylogenetic

; ; IQ-TREE, RAXML, FastTree..
relationships

Tree construction

Visualization & Clean, annotate,

; : FigTree, iTOL, Nextstrain...
interpretation analyze
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Your mission for practical session !

Workflow for RVFV Seg S Nanopore Data (4 Samples)

Step 1: Real-time data visualisation
Visualize sequencing data as it is generated using Rampart

Step 2: Consensus sequence generation
Process reads with amplicon-nf to produce high-quality consensus
sequences

Step 3: Phylogenetic analysis — lineage assignment
Construct a phylogenetic tree to determine the RVFV lineage

Step 4: Phylogenetic analysis — virus origin

Build a second tree to infer the origin of the virus (introduction vs.

re-emergence)

DISEASE FREVERTION

FASTQ Files

1.Visualisation

2. Consensus
sequence generation

3. Phylogenetic

analysis

4. Virus origin
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Training Resources & Example Files &

RawData s faStq_pass e BC01/BC02/BC03/BC04
json.files STEP 1
t Vi . i
/ el . references.fasta* Visualisation
ConfigFiles

primer.bed STEP 2

\ reference.fasta* Consensus

amplicon-nf generation
samplesheet.csv

<

lineage ——— DBLineage.fasta

STEPS 3 & 4
Phylogeny

origin ——  DBOrigin.fasta

quick_help.pdf
Warning references.fasta AND reference.fasta are not the same files _
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Tools for Bioinformatics Analysis &

DISEASE FREVERTION

1. RAMPART
https://qgithub.com/artic-network/rampart

or https://aithub.com/artic-network/artic-ncov2019
2. AMPLICON-NF

https://qithub.com/artic-network/amplicon-nf

https://artic.network/amplicon-nf/amplicon-nf-epi2Zme-simple-sop.html| with EPI2ME
Desktop application (https://epi2me.nanoporetech.com/downloads) ONT account required

3. MAFFT https://mafft.cbrc.jp/alignment/software/
4. IQ-TREE https://github.com/igtree/igtree2

5. FigTree https://tree.bio.ed.ac.uk/software/figtree/

e
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Last advice @c

The tools presented on the previous slides are recommended, but
you are free to use alternative tools to complete the exercise.

() Tip: Choose tools that run on limited computational resources,
suitable for in-field analyses.

All steps will be explained in detail during the next session on Wednesday.

Good luck with your analysis — enjoy exploring the data
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Other useful links &

ELRGFERR CENTRE FOR
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MG CONTROL

« INSaFLU: htips://insaflu.insa.pt/

- Genome detective: hitps://www.genomedetective.com/
* VIMOP: https://doi.org/10.1093/bioinformatics/btaf687

« Galaxy: https://usegalaxy-eu.github.io/

« Epi2Mae: https://nanoporetech.com/products/analyse/epiZme
 Vipie: https://doi.org/10.1186/s12864-017-3721-7

« CZID: https://czid.org/

« EsViritu: https://github.com/cmmr/EsViritu

« VIPER: https://github.com/Matthijnssenslab/ViPER

« Viroprofiler: https://github.com/deng-lab/viroprofiler

« VIMOP: https://doi.org/10.1093/bioinformatics/btaf687

e
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l, ) )
\é‘ Disclaimer @c

The data files provided for this exercise were generated
specifically for this webinar and should not be used in any
other context.
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