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The mission of immune system

Druides militiae vacationem 
omniumque rerum habent immunitatem. 
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The two levels for immune defense
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Crucial involvement of the 
interferon family in host defense 
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Interferons in the mechanisms of innate 
immunity



The Interferon story is 
characterized by

MULTIPLICITYMULTIPLICITY

of moleculesof molecules



The three types of Interferons for the 
immune defense
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The phylogenetic tree 
of class II cytokine family genes



The Interferon story is 
characterized by

MULTIPLICITYMULTIPLICITY

of receptorsof receptors



Receptors of type I, II and III 
Interferons

RP Donnelly and SV Kotenko. JOURNAL OF INTERFERON & CYTOKINE RESEARCH 2010. 30:555



The Interferon story is 
characterized by

MULTIPLICITYMULTIPLICITY

of effectsof effects



Effects of IFNs
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The Interferon story is 
characterized by

MULTIPLICITYMULTIPLICITY

of sourcesof sources



Cellular sources of Type I Interferons



The Interferon story is 
characterized by
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of sensorsof sensors



The ‘ordinary’ view of innate immunity

• Invariant (aspecific)

• Rapid (minutes to hours)

• Generalized



The ‘ordinary’ view of innate immunity

• Invariant (aspecific)

• Rapid (minutes to hours)

• Generalized

worms bacteria

viruses

fungi

They share common recognition patterns
(Pathogen-Associated Molecular Patterns-PAMPs) 

recognized by
specific Pattern Recognition Receptors-PRRs



TLR signalling in conventional APCs

Seminars in Immunology 2009. 21:185-193



Cytosolic sensors of nucleic acids



Inducers of type I IFN and producing 
cells



The two levels for immune defense
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Mechanisms of immunity

Humoral responseHumoral response

Antibodies

Mod from Burks AW et al, JACI 2008
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The TH1/TH2 story

W.E. Paul R.L. Coffman T.R. Mosmann



Different antigens expand human T-cell clones with 
opposite (Th1 vs Th2)

profile of cytokine production



Flow cytometric evaluation of cytokines producing 
cells upon 8h PPD stimulation of PB from an active 

TB patient
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The Th1/Th2 paradigm has become an 
established fact

Harrison’s. Principles of Internal Medicine (adapted from Romagnani, 1999)

15th edition, 2001, p.1826 16th edition, 2004, p.1924



Mutually exclusive expression of transcription 
factors in TH1 and TH2 cells

IFN-γγγγ IL-12 IL-4

H. Bowen, A. Kelly, T. Lee and P. Lavender 2008. Clinical and Experimental Allergy, 38, 1422–1431



IFN-γ is highly conserved among species



Interferon-γγγγ

- is the sole Type II IFN
- is structurally unrelated to Type 

I IFN
- is encoded by a separate 

chromosomal locus 
- binds to different receptor
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The cross-talk 
between IFN-
α/β and IFN-γ
pathways



Class I and II presentation pathways 
are influenced by type II IFN



Class I and II presentation pathways 
are influenced by type II IFN
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The cross-talk 
between IFN-
α/β and IFN-γ
pathways



Effects of IFN-γ on antibacterial 
and antiviral response



The examples of IFN-γ k.o. mice



Effects of Interferon deficiencies



STAT1 deficiency is associated with 
susceptibility to mycobacterial and viral 

diseases 



The Th1/Th2 paradigm
(Romagnani S. Immunol. Today 18, 263, 1997)
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The Interferon story is 
characterized by

PLASTICITYPLASTICITY



Eur Cytokine Net 1994 Jan-Feb;5(1):7-12.

Human TH1 and TH2 subsets: 
"eppur si muove"!

Romagnani S.
Division of Clinical Immunology and Allergy, University 

of Florence, Italy.



Innate cytokines promote the TH1/TH2 
shift



The orchestration of macrophage 
activation and polarization by lymphoid 

cells 

Mod from Nature Immunology 11: 889–896  (2010)



Concluding remarks 
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