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Areas of focus NVI




A bit of history

* 2018/19: got two large projects focused on implementation
of WGS for the institute

* ORION: One health suRveillance Initiative on harmOnization
of data collection and interpretation
ne

* SEQ-TECH: Implementation of NGS and HEALTH

esinfrastructure at the NVI

* Currently: NGS adopted into the digital strategy at the
Institute



What analyses are we thinking of?

* Analysis of bacterial genomes (for now)

e Standard analysis types - diagnostics
* Characterization — AMR, virulence, serotype, MLST ++
* Clustering — place into context, have we seen it before

 Surveillance — results comparable over time
* Apples to apples, not to pears



Streamlining the process - components
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Function

Sample
submission

Lab tracking

Sequencing
Demult.plx

Compute

Workflow
engine

Workflow
run starter/
monitor

Metadata
db/raw data

storage

Results
database

Interpret.n.
platform




The lab end - Clarity

IlLlumina owned NGS LIMS
developed specifically to
support Illumina sequencing

Hosted AWS Germany

Tracks process data - what
happens from sample to
sequence

Default workflows, but
can be modified

onfigurable with python an
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Step 1 & / Normalization - EpMotion L. Place Samples [l gt
Illumina DNA Prep
S Tilumina DNA Prep v3.3 Started Mar 22, 2023 15:23:52
ep

Assign Next Steps (24 samples) Completed  Mar 23, 2023 14:01:37

Step3 » --- Pre Step Details M

Minimum Pipetting Volume (ul) Maximum Pipetting Volume (pl) Total Volume per Sample (pl)

2 30 30
Enforce Minimum Pipetting Volume Enforce Maximum Pipetting Volume Experiment Name
LP230322-RF

Instructions

Step3 » Librar
1. If needed, MAKE CHANGES to volume settings above & RUN SCRIPT "EPMotion - Calculate Volumes & Generate Files”
Step 4 » 2. IF ENFORCE is activated, adjusted volumes will be FLAGGED RED. Review adjusted values before moving on
3. RUN EPMOTION program “Normalization for Illumina DNA Prep v1.0" using the generated driver files. Use deck setup pdf as reference when loading deck
MiSeq Sequencing
EPMotion Notes
Step1 » T:

* Importing buffer-csv: choose "Pipette”
* Importing samples-csv: choose “pipette without optimization”

Slepze * At start-screen: choose "detect tips” "use minimum volume”
Step3 »
Step4 » o
Files v
Step5
Step & » Make Driver file EpMotion - sample 92-91742-EpMotionSample.csv
Step 7 Driver file EpMotion - buffer 92-91743-EpMotionBuffer.csv
Siept Deck setup pdf 92-91744-deck_setup.pdf
(===
Manual pipetting pdf 92-91745-manual_pipetting. pdf
Samples that Pa z i & 05 8%
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PROJECTS RESOURCE MATERIALS CONTACT US USERS CONFIGURATION ~
Projects O
NVI Clarity LIMS sample submission list. For Sample Type"WGS colonies"
Q X Projects ~ Display Projects with Status: Pending Open Closed
See instructions in headers below (steps 1-2)
IMPORTANT: PROJECT NAME PROJECT STATUS ~ SAMPLES LAST PROJECT NOTE DATE SUBMITTED LAST UPDATE v
* This template is for up to 96 samples. If you are submitting > 96 samples, move </SAMPLE ENTRIES> further down to add mor @® open 1 haster 2023-08-25 2023-08-28 08:53 AM
Questions? Contact the NVI LIMS team: lims_clarity_lab@vetinst.no Sl W Open 0 = e e
lling-GB ® Open 2 2023-08-22 2023-08-22 02:36 PM
[ Open 1 - 2023-08-22 2023-08-22 12:21 PM
® Open 3 2023-08-22 2023-08-22 12:21 PM
205 ® Open 5 2023-08-21 2023-08-21 02:20 PM
start here a ’
230816-13100-130A-FLAVO ® Open 3 = 2023-08-16 2023-08-16 03:32 PM
1. Insert sample name & Freezer Location 2. Make selection in drop-down menus DRSS i B ) xR g e
Matbakt_21121-136 ® Open 3 - 2023-08-15 2023-08-1511:30 AM
Sample Name Freezer Location Ovtional: Ekstra Are your samples located Select your genus/VIGAS @® Open 28 = 2023-06-06 2023-08-15 10:40 AM
manually insert manually insert = % in the freezer or on a dish? project
3 kontaktperson
(optional) Drop-down menu Drop-down menu - 2 4 | 5| 6|7 1( > Last
Name is copied to Project account vil ha en
Sample/Name (column G) while standard kontaktperson. Her WGS coloni f Escherichi
- r r
removing any blank space and legges til eventuelt ekstra cotonles - jreeze CNerichia spp
AOGA kontaktpersoner (EPOST!)
{TABLE HEADER>
UDF/Freezer Location UDF/Sample Type UDF/Genus/VIGAS Project UDF/Species UDF/Project Account ~ UDF/Requested Sequencer Sample/Name Contail
¢/ TABLE HEADER>
SAMPLE ENTRIES>
Sample 1 Location 1 testperson@vetinst.no | WGS colonies - freezer Escherichia spp Escherichia coli 1124-Helgenomsekvenserir MiSeq or NextSeq Sample1 T
Sample 2 Location 2 testperson@vetinst.no | WGS colonies - freezer Escherichia spp Escherichia coli 1124-Helgenomsekvenserir MiSeq or NextSeq Sample2 T




The bioinformatics end - IRIDA

Created by Canadian Health
authorities and other academic/research institutions

Local install

Web based analyses

Group based access to data
Integrates with HPC/slurm
Galaxy - pipelines shareable
Extendable

|R|DA OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

The Integrated Rapid Infectious Disease Analysis (IRIDA) project is a Canadian-led initiative to

build an open source, end-to-end platform for public health genomics.

HIGHLIGHTS

Visualizations and Tools




Data management

@ RIDA  Projects

Analyses

@ Salmonella spp

Salmonella spp

Samples Analyses

Export v

Sample
2023-01-7117-1-1-1-1
2023-01-6519-1-1-1-1
2023-01-6941-1-1-1-1
2023-04-21714-1-2-1-1
2023-01-7560-1-1-1-1
2023-01-7715-1-1-1-1

2023-01-6941-2-1-1-1

No samples selected

NCBI Exports

Modified Date

Aug 29, 2023, 3:52 PM

Aug 29, 2023, 3:52 PM

Aug 29, 2023, 3:52 PM

Aug 29, 2023, 3:52 PM

Aug 29, 2023, 3:25 PM

Aug 29, 2023, 2:01 AM

Aug 29, 2023, 1:15 AM

Recent Activity

Settings

Created Date

Aug 14, 2023, 1:00 PM

Aug 14, 2023, 1:00 PM

Aug 14, 2023, 1:00 PM

Aug 28, 2023, 1:11 PM

Aug 28, 2023, 1:11 PM

Aug 28, 2023, 1:11 PM

Aug 28, 2023, 1:11 PM

mlst/scheme

senterica

senterica

senterica

senterica

senterica

senterica

senterica

mist/sequence_type

40

34

128

43

4873

Reads_QC/Coverage

93

62

57

50

40

77

Displaying 478 of 478




Custom pipelines

Pipelines

Assembly and Annotation Pipeline

Shovill assembly, Prokka annotation and QUAST

assembly assessment

Phylo-CoreGenomeSNP Pipeline

Under Test: "DO NOT USE THIS" pipeline.
Phylogenetic analyses of prokaryotic isolates.
Suitable only for datasets where the samples are
expected to be very closely related. Here,
multiple sequence alignment is generated with
ParSNP, which takes the whole genome into

account.This pipeline is similar to ALPPACA on

Under Test: "DO NOT USE THIS" pipeline. Pipepline
performs Shovill assembly and QUAST assembly
quality assessment. And, uses checkm_analyze and

checkm_ga for assessing the quality of genomes.

Reads_QC Pipeline

Runs Kraken2/Bracken for species
confirmation/contamination-check and fastqc for

basic quality control parameters.

Running 10
Queued 10

Scan contig files against PubMLST typing schemes

ResPointFinder

Uses ResFinder and PointFinder tools to map the
Fastq reads to ResFinder and PointFinder databasses

and produces a combined formatted output as well.




Function

. Workflow Metadata
Sample . Sequencing Workflow Results Interpret.n.
o Lab tracking Compute : run starter/ | db/raw data
submission Demult.plx engine . database platform
monitor storage
Implementation
sc!llﬂ:ann”c]:rs NREC/ IRIDA Disk storage IRIDA
Lablink Clarity a Galaxy Galaxy & IRIDA
Local OpenStack mariadb postgresql postgresql

servers




Systems are IKEA flatpacks

* Modules premade
e But: nothing "works" out of the box

o Skilled lab techs/IT/bioinformaticians needed to:

* Adapt systems to local instruments and infrastucture
e Adapt analyses to local analysis requirements

N

13



Two models

* Core facility model
* Bioinformaticians analyze
* Domain expert get static report
* No option for DE to ask more without help

* Domain expert model
* Bioinformaticians create analyses
 Domain expert run analysis
* Domain experts ask questions via analyses




Tralning Is paramount

* Listeria monocytogenes - ST35



Tralning Is paramount

* Listeria monocytogenes - ST35

e Double GC content
peak

* N50 - 15 000
* #Contigs —453

FASTQC - Per sequence GC-content

ntage

Your libraries have

different GC contents!

\

% 6C

Percentage

aaaaaaaaaaaaa
GC-distribution, maybe
a lab artefact?

% 6C

Percentage

Beautiful! Go
malke yourself a nice
cup of coffee!

% GC




The whole picture

NGS Pipeline

Quality control
Contamination
removal

Quality
Control

CLEAN
FASTQ files
I

Initial Nucleic acid Library Nucleic acid Sadteneing C:\De e EE Data
Consultation )) Extraction )) Prep & QC )) ampliﬁcation )) q g Assembly mapping

production

Genome annotation

<| i> ATGCCTTA
\ / GCGCGAT Annotated Genome Reference map
\ GATCGCGT EEE ( - (
‘_J § g TCATTAGC ; . ’ .
E: z ~ ATTAGCT P/ ] ; ;

GCGATGCT | SNF calling | AMLST typing | |\dentiw specific gene
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Verification - .
Pathogenicity A |

Pri Dr,l b and na ySIS

fmery @ Virulence

Phylogenetic
classification

Results



Sequencing is a circle

Y

Pathogen experts
Bioinformaticians

. \ T g,

Pathogen experts
Bacteriologists

)

Bioinformaticians

IT

LN

.

Molecular biologists
Sequencing staff




Main working group

Magnus Leithaug

Molecular biology
lab

Jannice Schau
Slettemeas
Antimicrobial
resistance

Camilla Sekse
Bacteriology

Eve Fiskebeck
Bioinformatics
Phylogeny

Cathrine

Arnason Bge
Molecular biology
lab

Jeevan Karloss
Antony-Samy
Bioinformatics
Programmer

Thomas Haverkamp
Bioinformatics

Metagenomics

George Marselis
Sysadmin
Programmer



Faglig ambisigs, fremtidsrettet og
samspillende - for En helse!

Veterinaerinstituttet

Norwegian Veterinary Institute

www.vetinst.no
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