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EMERGEN Objectives

• To describe and monitor the circulation of 
SARS-CoV-2 variants in France

– To monitor known variants of concern (VOC)

– To detect and assess new variants (VUI / VOC)

• First stage (2 years) of a sequencing network 
in support of surveillance / research activities 
on emerging infectious diseases

– In close collaboration with National Reference Laboratories (NRL) and 
research institutes
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EMERGEN Work Packages

• WP 1 – Upstream flow (targets for sampling, selection and gathering)

• WP 2 – Sequencing platforms

• WP 3 – Downstream flow (data management and analysis)

• WP 4 – Data usage for Public health

• WP 5 – One Health

• WP 6 – Data usage for Research

• WP 7 – Translation / Sustainability

• WP 8 – Coordination 
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⚫ CNR Lyon

EMERGEN Sequencing Platforms

• 8 High-throughput WGS platforms (10 420 sequences / week)

– Pasteur Institute (NRL) : 1 500 sequences / week

– Lyon University Hospital (NRL) : 2 000 sequences / week

– Henri Mondor University Hospital (APHP) : 1 920 sequences / week

– IHU Méditerranée Infection : 1 000 sequences / week

– Alpigene (Synlab Network) : 1 000 sequences / week

– Cerba (Cerballiance Network) : 1 000 sequences / week

– GEN-BIO (Inovie Network) : 1 500 sequences / week

– Laborizon Centre – Biogroup (Biogroup Network) : 500 sequences / week

• Local, complementary sequencing capacity

– ANRS|MIE AC43 Network (n=34) : ~3 300 sequences / week

• Hospital-based, virology labs : University hospitals, Army Health Service

• Mostly involved in targeted indications

– LBM|ARS Network (n=11) : ~ 2 000 – 6 000 sequences / week

• Private laboratories contracting with ARS (regional health authorities)

• Mostly involved in targeted indications
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EMERGEN Indication for 

Sequencing

• 2 types of indication: public health (surveillance, investigation) and research

• Weekly monitoring: increasing proportion of random sampling
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Type Prescription Selection Indication Circuit

Surveillance SpFrance Random Weekly Flash Studies Platforms

Investigation ARS Targeted Clusters (LTCF, HCF, other facilities …) ANRS|MIE, LBM|ARS, Platforms

Investigation ARS Targeted Any abnormal signal (e.g., high incidence) ANRS|MIE, LBM|ARS, Platforms

Surveillance SpFrance Targeted Hospitals – Severe cases in ICU Circuit dédié

Surveillance SpFrance Targeted Community - GP Sentinelles Network Circuit dédié

Surveillance Clinicians Targeted Reinfections ANRS|MIE, Platforms

Surveillance Clinicians Targeted Vaccine failures ANRS|MIE, Platforms

Surveillance Clinicians Targeted Treatment (monoclonal AB) failures ANRS|MIE, Platforms

Surveillance ARS/INT Targeted Travelers (Border screenings) ANRS|MIE, LBM|ARS, Platforms

Research ANRS|MIE Targeted Immunocompromised patients (cohort) Dedicated circuit

Research ANRS|MIE Targeted Vaccinated patients (cohort) Dedicated circuit

Research ANRS|MIE Targeted Monitoring of kinetics and excretion sites Dedicated circuit

Research ANRS|MIE Surveillance Waster water Dedicated circuit

ARS : Regional health authorities ; INT : Interior Ministry 
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Upstream

Downstream

Samples and data flow

Phase 1 : metadata

Phase 2 : + genomes

Phase 3 : + identifiers



EMERGEN Sequencing Activity

• As of 06/12/2021, 267 503 sequences produced since January 2021

(vs. less than 3 000 in 2020)
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EMERGEN submissions to GISAID
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• As of 06/12/2021, 149 235 submissions to GISAID since January 2020

Sequences produced by smaller labs (especially private ones) are not yet submitted



Omicron variants
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• First mention : 23/11

• Lineage B.1.1.529 attributed : 24/11

• VUM classification by WHO : 25/11

• VOC classification and Omicron name attributed by WHO : 26/11

• Detection: targeted sequencing

• For samples screened by RT-PCR (negative for E484K/Q, L452R) – 1st step

• For positive patients returning from abroad (at risk countries)

08/11
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France vs. other Countries
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SARS-CoV-2 variants dashboard (europa.eu) – Week 45-46/2021

Since 10/01/2020, as of 12/12/2021 21:30

https://www.ecdc.europa.eu/en/covid-19/situation-updates/variants-dashboard
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Weekly Flash Studies

https://www.santepubliquefrance.fr/dossiers/coronavirus-covid-19/coronavirus-chiffres-cles-et-evolution-de-la-covid-19-en-france-et-dans-le-monde

https://www.santepubliquefrance.fr/dossiers/coronavirus-covid-19/coronavirus-chiffres-cles-et-evolution-de-la-covid-19-en-france-et-dans-le-monde
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Risk analyses (Twice a month)



Variants surveillance and significance
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EMERGEN Research

• Experimental activities and animal models

• Cohorts
– To detect new variants 

– To evaluate transmissibility, severity, and viral kinetics of new variants    

• Mathematical modelling 

• Waste water
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Research (2)
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AXE A

Experimental
activities & animal 

models

AXE B

Cohorts

AXE C

Modelisation

AXE D

Waste water

AXE E

Other topics

• To anticipate emergence of new variants

• For new variants to evaluate their biological significance : infectivity, 

transmission capacity, resistance to therapeutic antibodies or vaccines  

in vitro and in suitable animal models

• To detect new variants 

– Cohorts of immunosuppressed patients (with longer length of virus excretion) 

– Cohorts of infected patients with a history of vaccination

• To evaluate transmissibility, severity, and viral kinetics of new variants    

– Cohorts of patients with new variants/case-control studies



Research (3)
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• Estimate the epidemiological characteristics of the variants

• Evaluate the impact of control measures

• Study the dynamics of the epidemic and viral evolution

• Anticipate the risk of introducing new variants

• Develop screening and sequencing techniques from

wastewater

• Integrate the data produced into monitoring and modeling

activities

AXE A

Experimental
activities & animal 

models

AXE B

Cohorts

AXE C

Modelisation

AXE D

Waste water

AXE E

Other topics



• Call for projects within the EMERGEN Consortium

• Evaluation by an international Scientific Committee – July and 

September 2021

• 4 scientific axes:

– Experimental aspects and animal models

– Cohorts

– Modeling

– Waste Water

• Launched in April 2021

• 16 projects selected - 9,3 M€

Genomic Research Call



Conclusion

• Importance of

– a global genomic surveillance network : 

at regional, national & international levels

– a strong link between surveillance & research

– a partnership between public & private labs

• Huge progress when comparing 2021 to 2020 but 

– upstream flows (data, samples) still need to accelerate

– a faster sharing of data is still needed

– EMERGEN will need sustainability after 2022
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