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Walk of the SARS CoV 2 on the « promenade des Anglais »
Higher incidence of the virus in France (March 2021)
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Evolution of COVID-19 cases in Nice, France 

Intensive care unit

Hospitalisation

Residential homes

Primary schools

October 1, 2020 to April 19, 2021



Molecular Biology activity from March to May 2019
and from March to May 2020

Pathology laboratories participating to the survey



Activity of thoracic cancer surgeries in the South Region, France
Between 2019 and 2020



Nice (LPCE)
molecular pathology platforms

Chef & GeneStudioNGS

Targeted sequencing 
Idylla (Biocartis)
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Targeted sequencing 
Cobas (Roche)

Ion Torrent Genexus Sequencer



Ion Torrent™Genexus™

Purification System (Available 2021)

2 hour turnaround time

12 FFPE (DNA and RNA)

6 Plasma

14 hours for a single-lane run 

(approx. 24 to 30 hours for full chip)

Up to 32 Samples per run 

Nucleic acid purification 

and quantitation*

Library preparation to 

variant interpretation
Report* 

Ion Torrent™Genexus™

Integrated Sequencer (November 2019)

Ion Torrent™

GX5™ Chip:

12–15M 

reads/lane 

• Lysate from FFPE 

tissue

• Plasma

• Whole blood

• Peripheral blood 

lymphocyte (PBL)

• Lysate from fresh-

frozen tissue

• Lysate form bone 

marrow

P l a s m a

Genexus Software

Specimen to report in a single day with only two user touchpoints
Ion Torrent Genexus System 
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Hofman et al, Ann Transl Med 2021, in press

Setting up a collection of SARS-CoV-2 positive NSP samples
and storage in an accredited biobank (BB-0033-00025)



All-in-on saliva sampling technique with a sponge.
Usefulness of a double-capped plastic

Viral load of NasoPharyngeal and oral samples 
assessed by the Ct for the Orf1b and N genes

Manuscript submitted, 2021

Setting up a collection of SARS-CoV-2 positive oral samples
and storage in an accredited biobank (BB-0033-00025)





The COVID-19 crisis in Nice (France) and its impact in a pathology lab

SARS-CoV-2 diagnosis setting-up in a pathology lab: Experience of the LPCE

Current development using the NGS approach for SARS-CoV-2 assessment

Perspective





April 21, 2021, % of 20H/501Y.V2 and 
20J/501Y.V3 variants among SARS-CoV-2 
positive tests

• B.1.17 (UK): 82% of variants in France April 21, 2021
• 20H/501Y.V2 (South of Africa) and 20J/501Y.V3 (Brazil): 4.2 % of variants in France April 21, 2021
• B.1.616 (ou 20C/655Y) (Britain, France): Not detected using SARS-CoV-2 RT-PCR from NSP swabs 

B.1.617 (India)

SARS COV 2 variants of concerns present in France 

April 29, 2021



Key Questions around the new Coronavirus Strains

• How can we detect new strains?

• What is the origin of the new strain and how 
prevalent is it? 

• Will current molecular or antigen-based tests miss 
detecting this strain?

• Does this strain spread more quickly?

• Does this strain lead to higher disease severity?

• What is the vaccine efficacy against the new strain?

There are still 

currently many 

unknowns.

Ongoing research is 

needed to better 

understand virus strain 

evolution and spread.
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Retrospective analysis Prospective analysis

145 nasopharyngeal swabs samples
and 145 matched saliva samples
positives for RT-PCR SARS-CoV-2

Individuals tested from April 2020 to 
January 2021

Samples collected and stored 
at -80°C in the Biobank 0033-00025

University Côte d’Azur
(www.biobank-cotedazur.fr)

Starting March 2021 Starting April 2021

Systematic screening of  NSP swabs
positive for RT-PCR SARS-CoV-2 but 
without any variants  identification

using  the commercially multiplex test 

From RT-PCR to NGS 
assessment of SARS-CoV-2

Screening of NSP swabs with 
clinically suspected COVID-19 but 
negative for RT-PCR SARS-CoV-2

Screening of NSP swabs in some 
specified clusters

Projects started in 2021 at the LPCE (Nice, France) 



Pool No. Total Amplicons

1

247 (242 unique)*
2

• >99% coverage of SARS-CoV-2 genome (~30kb)

• World leading amplification technology: AmpliSeq™

• Amplicon length range: 125-275 bp

• 237 amplicons specific to SARS-CoV-2 + 5 human expression controls

• All potential serotypes covered

• 2250 manual-preped, 600 Chef-automated libraries or 240 Genexus-
automated libraries

One assay surveying complete SARS-CoV-2 genome for epidemiological investigation

Automate cDNA synthesis library 

prep, template prep, sequencing and 

variant analysis

Nucleic acid

sample input

1-10 ng total RNA 

1 ng cDNA input per pool

Ion AmpliSeq SARS-CoV-2 Research Panel



Genexus Plug In & Pangolin software 

Data analyses for SARS COV 2 variants 



Ongoing study conducted on the Ion Torrent Genexus system 
total, 102 samples 

Variants
B.1.160 (European) 64
B.1.1.77 (UK) 17
B.1.1.7 (UK) 8
B.1.241 (European) 3
B.23 (UK): 5 (4%) 2
B.1.1.2.41 (European) 1  
B.1.1.2.21 (European) 1 
B.1.596 (USA) 1 
B.1.160.8 (Denmark) 1
A.19 (Burkina Faso) 1
B.1.411 (Sri Lanka) 1 

Variant classification

• VOC (variants of concern)
• B.1.1.7 (UK)
• B.1.351(South Africa)
• B.1.1.28.1 (Brazil)
• B.1.617  (India)

• VOI (variants under investigation)

• VUM (variant under monitoring)

Identified variants in a retrospective analysis



Samples

1 B.1.160 B.1.160 

2 B.1.1.7 B.1.1.7 

3 B.1.160 B.1.160 

4 B.1.1.2.41 B.1.1.2.41 

5 A.19 A.19 

6 B.1.411 B.1.411 

7 B.1.596 B.1.596 

8 B.1.177 B.1.177 

9 B.1.160 B.1.160 

10 B.1.160 failed

11 B.1.160 B.1.160 

12 B.1.1.7 B.1.1.7 

13 B.1.160 B.1.160 

14 B.1.160 B.1.160 

NSP Saliva

Comparative analyses obtained from matched nasopharyngeal swabs 
(NSP) and saliva samples



GENEXUS: More advantages, less constraints during the COVID-19 crisis

• Less contact between the health care workers during the manipulation (better biosafety)

• Easy to use

• Easy to analyse data

• Short turnaround time (24h)

• Workflow automation

• Flexible (integration of different workflows for genomic assessment of solid tumors too)

• High number of analyses (until 112 samples per week)

• High sensitivity of detection (able to detect variants even with a low viral load/high Ct)

• Panel design improvement Ion AmpliSeq™ SARS-CoV-2 Insight Research Panel – just launched 

Variant detection
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Integrating the activities in the same platform

Ion Torrent Genexus Sequencer
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