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Anti-viral Response & IFNs

Interferons (IFNs) are released by host cells in response to the presence of many viruses causing 
nearby cells to heighten their anti-viral defenses. 

IFNs belong to the large class of proteins known as cytokines, molecules used for communication 
between cells to trigger the protective defenses of the immune system that help eradicate 
pathogens.

IFNs are named for their ability to "interfere" with viral replication[3] by protecting cells from virus 
infections. 

IFNs also have various other functions: they activate immune cells, such as natural killer cells and 
macrophages; they increase host defenses by up-regulating antigen presentation by virtue of 
increasing the expression of major histocompatibility complex (MHC) antigens. 

Certain symptoms of infections, such as fever, muscle pain and "flu-like symptoms", are also 
caused by the production of IFNs and other cytokines. 
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IFN-signaling In Time: 

pSTAT1, pSTAT2, IRF9 & IRF1

Sekrecka et al. in preparation
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IFN-I & IFN-II induced 

Transcriptional Response in Time

Overlapping gene expression
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Chromatin Interactions

Representative genes
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Like ISRE?

Like composite

ISRE-GAS composite genes show combined 

binding features
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What are the IFN and 

Time-dependent

Transcriptional

Regulatory mechanisms of
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Genes?

How does that shape 

The Antiviral Response?
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Alternative complexes: IFN-I-signaling in the absence of STAT1

Michalska et al. Yamauchi et al., Scientific Rep 2016

Bluyssen HAR & Levy DE JBC 1997

WT STAT1KO



IFN-I Signaling: ISGF3 vs STAT2/IRF9
h

tt
p

:/
/g

e
n

o
m

e
.t

u
g
ra

z
.a

t/
g
e

n
e
s
is

c
lie

n
t/

g
e

n
e
s
is

c
lie

n
t_

d
e
s
c
ri
p
ti
o

n
.s

h
tm

l

Commonly up-regulated ISGs

EARLY                            LATE

Blaszczyk et al., Biochem J, 2015

Genome-wide characterization



STAT2/IRF9 binds classical 

ISRE-containing ISGs 

Blaszczyk et al., 2017
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STAT1KO: IFNa Switch to ISRE-only 

+ Prolonged response
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In the absence of STAT1, STAT2/IRF9 
takes over the role of ISGF3 

Huh7.5-STAT1KO



ISGF3: EARLY

STAT2/IRF9: LATE

Michalska et al. 

IFN-I Signaling: ISGF3 vs STAT2/IRF9
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STAT2/IRF9: basal binding!     ISGF3: upon IFN-I
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Mouse BMDM 



STAT2/IRF9 Reconstitutes 

IFN-I-mediated Anti-viral responses

Blaszczyk et al., Biochem J, 2015

MOI 0.3 

Biological Function!
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Encephalomyocarditis virus Vesicular Stomatitis virus



STAT2/IRF9 Reconstitutes IFN-I-mediated responses

Evolutionary

back-up

response!

Canonical 

ISGF3:

TRANSIENT

Non-canonical

STAT2/IRF9:

PROLONGED

Blaszczyk et al., CGFR, 2016

Alternative anti-viral

strategies

Viral Immune 

Evasion
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