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Project Gen-Covid

Coordinator: Universita degli Studi di Siena (Prof. Alessandra Renieri:
https://sites.google.com/dbm.unisi.it/gen-covid)

Linked to the “Host Genetics Initiative” (HGI,
https://www.covid19hg.org)
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GEN-COVID biobank

Biological samples
(blood, leukocytes, DNA
etc.) —» GC-B

Clinical data — GC-PR
(patient registry)

Exome-sequencing, SNP
genotyping — GC-GDR
(genetic data registry)
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Employing a systematic approach to biobanking and analyzing
clinical and genetic data for advancing COVID-19 research
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Does COVID-19 severity have a genetic
component?

Covid-19 mortality risk:
- susceptibility to viral infection
- propensity to develop harmful inflammation

Susceptibility to infections and immune-mediated diseases are both known to be
heritable — host genetic variants (e.g. influenza, RSV, coronaviruses)
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Covid-19 critical iliness

covid-19

moderate/mild
disease

treatment with

> corticosteroids is harmful

critical illness

treatment with

~ corticosteroids is beneficial

~

distinct pathophysiology
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GWAS for covid-19 critical illness

Critically-ill patients VS Healthy controls
~ 2,500 ~ 500k
(UK'ICU) (UK Biobank, 100k
genomes project)
(no positive

Sars-cov2 test)

e ~ 4.5 million SNP variants
e logistic regression model (case/control) accounting for age, sex, deprivation decile,

first 10 principal components
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GWAS for covid-19 critical illness
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GWAS for covid-19 critical iliness

- IFNAR2, OAS1-3 —innate antiviral defenses

- (interferon alpha and beta receptor subunit-2)
- (2'-5'-oligoadenylate synthetases) — antiviral restriction enzyme activators

- DPP9, TYK2 — host-driven inflammation (lung injury)
- (dipeptidyl peptidase 9) — variants associated with idiopathic pulmonary
fibrosis
- (tyrosine-protein kinase)

TYK2 is a gene target for JAK inhibitors, e.g. baricitinib:

(Janus kinase inhibitors — inflammatory disease, like rheumatoid arthritis)
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Next steps

Ongoing activities:

- GWAS for clinical severity and for mortality/survival in cohorts of cases only
(no healthy controls)
- Predictive models for:
- Diagnosis of cases
- Prognosis of clinical severity
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Take-home messages

Severe covid-19 # mild/moderate covid-19

There is a heritable component to susceptibility to
Sars-Cov2 infection and to development of harmful
inflammatory response — host genetic variants matter!

Genomics can help to:

- Make diagnosis
- Predict prognosis
- Understand the pathophysiology of the disease
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