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Influenza virus causing the flu

Viral Infection

What is
happening?




Anti-viral Response & IFNs
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Anti-viral Response & IFNs

WIKiI;éDIA
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!®! 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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Early H :

Later

A

IFN-signaling In Time:

PSTATL, pSTATZ, IRF9 & IRF1
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IFN-I & IFN-II induced
Transcriptional Response In Time
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How to analyze the
transcriptome?




RNA-seq Work Flow
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Genome-wide IFN-I & IFN-II induced
Transcription In Time
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IFN-I & IFN-II induced
Functional Overlap
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How to analyze chromatin
Interactions?
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Genome-wide IFN-I & IFN-II induced
Chromatin interactions in Time
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Genome-wide IFN-I & IFN-II induced

Chromatin interactions in Time
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Differential complex binding to ISRE and
ISRE-GAS Composite genes
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Alternative IFN-I-signaling in the absence of STAT1
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Alternative complexes: IFN-I-signaling in the absence of STAT1
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IFN-1 Signaling: ISGF3 vs STAT2/IRF9

Genome-wide characterization

Commonly up-regulated ISGs

Oh h 8 2eh oh 4h sh 24
2fTGH hST2-U3C

LATE
STAT2
(STATZ _

Blaszczyk et al., Biochem J, 2015

D




STAT2/IRF9 binds classical
ISRE-containing ISGs

ChiP ISRE-Motif p-value %Target %Background
IRF9 2h AcTTTCALTTTC ++  1e-161  38.79% 0.30%
IRF924h  _ __TTTC~ TTTC 1e-240 34.53% 0.34%
STAT224h . ~=TTTC. TTz< le-71 26.89% 0.95%

Blaszczvk et al.. 2017



(‘ STAT1KO: IFNa Switch to ISRE-only
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IFN-I Sighaling: ISGF3 vs STAT2/IRF9
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Mouse BMDM

STAT2/IRF9: basal binding! ISGF3: upon IFN-I
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STAT2/IRF9 Reconstitutes
IFN-I-mediated Anti-viral responses

Biological Function!
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STAT2/IRF9 Reconstitutes IFN-I-mediated responses
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