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SARS-COV-2 AND INFLUENZA SEQUENCING

Wet lab

1. Criteria
2.  Tools
3. GISAID
4. Indications 

https://nextstrain.org/ncov/

https://www.gisaid.org/

Validation 
GISAID submission

RNA extraction 

and 

amplification

Dry lab



METAGENOMICS-NGS



METAGENOMICS-NGS

Filtration DNase Extraction
Nucleicacid
precipitation

cDNA 
Amplification 

(WTA)

Lib Prep 
(COVIDSeq)

Illumina  
Sequencing

Bal et al.,  BMC Inf Dis, 2018

Universal method for viral 
detection and whole genome  

sequencing

Detection of known and 
unknown viruses

February2020

Influenza A &B, AdV, CMV, HHV-6, EBV, HBoV, 
HRV, RSV, PIV, MPV, CoV, Enterovirus,
Measles, SARS-CoV-2



Non-targeted method adapted for 
new emerging variant detection 

Low sensitivity: Ct<20

Expensive

Low throughput

Time-consuming process

PROS AND CONS FOR mNGS

REFERENCE METHOD

Charre, Virus Evol, 2020



AMPLICON-BASEDTECHNICS



AMPLICON-BASEDAPPROACH ςSARS-COV-2

3) Miniaturized and automatized Lib 
preparation
Å Illumina :  COVIDSeq
ÅONT: sequencing of 400nt 

amplicons

ARTIC V5.4.2 98 AMPLICONS~400 BP

1) Nucleic acid
extraction 

96-Well plate 

4) Illumina / ONT Sequencing

2) Miniaturized 
and automatized 
cDNA synthesis 
and amplification

384-Well plate



AMPLICON-BASEDAPPROACH ςINFLUENZA

4) Illumina / ONT Sequencing

UNIVERSAL PRIMERS

1) Nucleic acid
extraction 

96-Well plate 

2) Miniaturized 
and automatized 
cDNA synthesis 
and amplification

384-Well plate

3) Miniaturized and automatized Lib 
preparation
Å Illumina :  COVIDSeq
ÅONT: sequencing of 400nt 

amplicons



Sensitivity

Cost-effective

High throughput

Short-time process

Impacted by little 
genome variations 
(SNPs or indels)

PROS AND CONS FOR AMPLICONS APPROACHES

Charre, Virus Evol, 2020



SARS-COV-2 AND INFLUENZA SEQUENCING

3 STEPS

Wet lab

1. Criteria
2.  Tools
3. GISAID
4. Indications 

https://nextstrain.org/ncov/

https://www.gisaid.org/

Validation

RNA extraction 

and 

amplification

Dry lab



Base call 
file 

Demultiplexing

Ą Fastq 

QC and 
Trimming

Alignment Variant 
Calling

Consensus
building

Ą Fasta

BIOINFORMATICS

FROM RAW DATA TO THE CONSENSUS SEQUENCE: ILLUMINA SEQUENCING

Read filtering based on:
-quality
-length

Aligning 
remaining 

reads on the 
reference

Detecting variants in 
the aligned reads 
compared to the 

reference 

Reconstruct consensus 
sequence with retained 

variants, minimum depth of 
coverage: 10X



BIOINFORMATICS

OPEN SOURCE AND COMMERCIAL SOLUTIONS

For Illumina usersΧ

« SEQMET», our «in house» pipeline 
freely available on request:

Χ ŀƴŘ nanoporeadepts

²Ŝ ƘŀǾŜƴΩǘ ǇƛǇŜƭƛƴŜ ŘŜŘƛŎŀǘŜŘ ǘƻ hb¢ Řŀǘŀ ŀƴŀƭȅǎƛǎ 
to address, however we can provide help with your 

data as well!

Several analysis workflows are proposed by ONT:

https://labs.epi2me.io/providea large 
analysispanel (and tutorials) to process

online yourdata

Influenza workflow : 
https://github.com/epi2me-labs/wf-flu

SARS-CoV-2 workflow:
https://github.com/epi2me-labs/wf-articInput viruses:

-SARS-CoV-2
-Influenza A/B (avian analysis are in 

reworking)
-Respiratory Syncytial Viruses A/B

https://labs.epi2me.io/
https://github.com/epi2me-labs/wf-flu
https://github.com/epi2me-labs/wf-flu
https://github.com/epi2me-labs/wf-flu
https://github.com/epi2me-labs/wf-flu
https://github.com/epi2me-labs/wf-flu
https://github.com/epi2me-labs/wf-artic
https://github.com/epi2me-labs/wf-artic
https://github.com/epi2me-labs/wf-artic
https://github.com/epi2me-labs/wf-artic
https://github.com/epi2me-labs/wf-artic


BIOINFORMATICS

CONTACTS

We can provide help in your setup process 

Feel free to contact us

bw/ΩǎLyon Bioinformatician:
-Hadrien Regue: hadrien.regue@chu-lyon.fr

mailto:hadrien.regue@chu-lyon.fr
mailto:hadrien.regue@chu-lyon.fr
mailto:hadrien.regue@chu-lyon.fr


RNA extraction 

and 

amplification

SARS-COV-2 AND INFLUENZA SEQUENCING

3 STEPS

Wet lab

1. Criteria
2.  Tools
3. GISAID
4. Indications 

Dry lab

https://nextstrain.org/ncov/

https://www.gisaid.org/

Validation



VALIDATION CRITERIA



3 No-Template-Controls(NTC)  per 96-well plate 

Nucleasefree-water processed through the whole workflow

(includingextraction step) 

VALIDATION  CRITERIA

NEGATIVE CONTROLS - CONTAMINATION

Viral genome coverage for NTCs < 5%  



 Viral isolate belonging to an historical clade

 Known mutations 

 One positive control / 96-well plate

VALIDATION  CRITERIA

POSITIVE CONTROLS - CONTAMINATION

Viral genome coverage for positive control > 95% 



Reminder: minimal depth of coverage / base for consensus  
sequence generation: 10X for Illuminasequencing

Otherwise : N

VALIDATION  CRITERIA

COVERAGE

The sequence is validated if the genome coverage is > 95 % with a 
mean depth of coverage > 200X

- SARS-CoV-2 : WGS with >95% coverage
- Influenza virus : HA and NA segments with >95% coverage



Divergence (number and type of mutations): 
ωNextclade Mut and phylogenetic tree

ωCheck unknown indel

ωcompare mutation profile with outbreak.info (for SARS-CoV-2)

Frameshift mutation: QC nextclade FrameShift

Atypical set of mutations : QC nextclade Private Mutation

Minor variants / ambiguousbases : QC Mixed sites

Repeat extraction 
+/- mNGS

VALIDATION  CRITERIA

NUMBERAND TYPE OF MUTATIONS 



https://docs.nextstrain.org/projects/nextclade/en/stable/user/nextclade-web/analysis-results-table.html



https://docs.nextstrain.org/projects/nextclade/en/stable/user/nextclade-web/phylogenetic-tree-view.html



https://nextstrain.org/ncov/open/global/6m



 Different clades within the same cluster 

 Clade different from the background

 Clade not circulating in a given area (return 
from travel)   

 Former clades no longer circulating

VALIDATION  CRITERIA

MOLECULAR EPIDEMIOLOGY

Repeat 
extraction 



TOOLS FOR QUALITY CONTROL AND VISUALIZATION



NEXTCLADE

HTTPS://CLADES.NEXTSTRAIN.ORG/

https://clades.nextstrain.org/


NEXTCLADE



PANGOLIN

HTTPS://PANGOLIN.COG-UK.IO/

https://pangolin.cog-uk.io/
https://pangolin.cog-uk.io/
https://pangolin.cog-uk.io/


INSAFLU

https://insaflu.readthedocs.io/en/latest/routine_genomic_surveillance.html



INSAFLU
EXEMPLE WITHAVIANSAMPLES

Quick subtypingwhenuploadingyourdata

Getall neededresults, includingcoverageof eachsegments and consensus sequences Coverageplot for the HA segment



VACCINE COMPOSITION MEETING 

Timeliness sharing of relevant results for the WHO Vaccine Composition 

Meeting (scheduled in February for the Northern Hemisphere and in September 

for Southern Hemisphere).

D.3.1

6B.1A.5a.2a

6B.1A.5a.2a.1

C.1.9

C.1.9.3

A/H1N1

3C.2a1b.2a.1a J.1.1

J.2

J.2.2

A/H3N2



GISAID



GISAID

CREATINGAN ACCOUNT



GISAID ςINFLUENZA SEQUENCESUBMISSION

SINGLE UPLOAD

A/[country]/GIHSN-[your Sample_ID]/2025

BATCH UPLOAD

There isno clearGIHSN option to select using
influenza batch uploadtemplate.

The «GIHSN» tag have to be presentin the 
IsolateName.

As we workingwith GISAID for this issue, you
can adressyour GISHN sequencesusingthe 
« Note» columnin the batch uploadtemplate
file.

NB: before submitting batch upload, you need 
to use at least single upload once by your own 
to get a lab ID.



GISAID ςSARS-COV-2 SEQUENCESUBMISSION

hCoV-19/[country]/GIHSN-[your Sample_ID]/2025

SINGLE UPLOAD



GISAID ςSARS-COV-2 SEQUENCESUBMISSION

BATCH UPLOAD



GISAID ςSARS-COV-2 SEQUENCESUBMISSION

BATCH UPLOAD

Fill this columnwith « Global Influenza HospitalSurveillance Network (GIHSN)»


