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Type I, II and III interferons

Borden et al., Nat Rev Drug Discov., 2007



Regulation of type I interferon responses

Ivashkiv and Donlin, Nat Rev Immunol, 2014



Type I IFN in host defense

• Base line induction of IFN signaling in uninfected cells
• Infection: sense of cytosolic nuclei acid→ IFN beta → paracrine activation
• Clonal expansion and differentitaion of CD8+ cells through IFN signaling
• DCs sense IFNs and cross-present antigens

Stetson and Medzhitov, Immunity, 2006



Type I IFN signaling

Ivashkiv and Donlin, Nat Rev Immunol, 2014



Demerdash Y et al, Exp Hem 2021

Effect of interferons in hematopoiesis



Genetic Interferonopathies Aicardi-Gutierez Syndrome

SAVI Syndrome COPA syndrome

Crow and Stetson, Nat Rev Immun 2022
Tungler et al, Enc of Med Imm. 2019
Liu et al NEJM 2014
Volpi et al, Clinical Immunology 2018



IFNs in COVID19 

Galani I. et al, Nat Immun 2021
Bastard P. et al, Science Immunology 2022
Zhang Q, et al Science 2020



Interferon impact on cancer biology



cGAS/STING pathway and Type I IFN 
in tumor immunity

Zheng J, Molecular Cancer 2020



Nehar-Belaid D. et al, Nat Immun. 2020

IFN pathway in SLE 
Cell type-specific profile

Ronnblom L. et al, Lupus Science and Medicine. 2018



Molecular Stratification of Lupus Patients

Banchereau et al. Cell 2016

• IFN signature correlates with active disease

• SLE specific signature

• Differential therapy response to IFN signature



Der E., et al. Nat Immun. 2019

Single-cell analysis of the same 
individual: Skin vs Kidney

• Higher tubular IFN score in 
non-responders

• High correlation of 
keratinocyte vs tubular IFN 
score

• High correlation of LN 
damage indices to IFN score



Different mechanisms promote autoimmunity through IFN signaling

Manolakou T et al, Science Advances 2022 Gkirtzimanaki K et al, Cell Rep 2018 Georgakis S et al, JCI insight 2021



Current theories of the cell source of IFNs





RNA editing (A-to-I) as mechanism of inflammatory response 

• Interferon uptake in cells
• JAK-STAT pathway
• ADAR1 upregulation
• Higher editing rates
• More recoded proteins
• Degradation-epitope formation
• Antigen presentation
• Trigger of immune response
• Loop

RNA editing in SLE

Eisenberg et al., Nature Rev Genetics, 2018
Roth SH et al., Cell Reports, 2018



Epigenetic regulation through type I IFN

Barrat F et al, Nat Immun 2019





Vital et al. ARD 2021
Morand et al NEJM 2020

Anifrolumab: IFN targeted therapy in SLE






