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Interferons (IFNs) are substances that activate the immune response during infection.
IFNs activate STATs, which are proteins that bind to DNA and turn on the expression of
genes. IFNs activate STATs though phosphorylation at specific amino acids, which allow
them to turn on the expression of genes which control the immune response to
infection. Therefore, the phosphorylation of STATs can serve as markers for the effects of
IFNs. IFNs appears to be produced during infection with Clostridium difficile, a common
hospital‐aquired infection, but the function of the IFNs is unknown. My research will
determine if IFNs produced during C. difficile infection causes the activation of STATs. To
do this, wildtype and IFNR‐deficient mice (which cannot repond to IFNs) will used to
measure activation of STATs during C. difficile infection. Mice received a mock infection
or 10^5 C. difficile, and proteins from the colon were extracted to monitor the
phosphorylation of STATs using Western blot. I expect that C. difficile infection will
induce the production of IFN, causing phosphorylation of STATs in wildtype, but not in
IFNR‐deficient mice. This will provide evidence that IFNs are important for the
regulation of the immune response to C. difficile infection, and act through STATs.

• C. difficile, a common hospital‐acquired infection leads
to the expression of IFNβmRNA in infected mice.

• We hypothesize that IFNβ production will lead to
activation of STATs during C. difficile infection.
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• Wild‐type or IFNAR1‐deficient mice were treated as
described in figure 2. The large intestine from each
mouse was harvested; and homogenized to extract
protein.

• 50 μg of protein from each animal was resolved using
SDS PAGE and Western blot was used to detect STAT1
phosphorylation at Serine 727.

• Interferons (IFNs) are important signaling molecules
which are produced by the immune response to
infectious agents (2).

• IFNs control immunity by binding to their receptors on
the surface of cells, leading to the activation of STAT
transcription factors through phosphorylation at
Tyrosine amino acids (3).

• Activated STATs form complexes and turn on the
expression of genes important for the regulation of the
immune response. Some STATs are also serine
phosphorylated, which enhances their ability to turn on
some genes. (3)

Figure 1: Signal transduction of IFN receptors. IFNs bind to their receptors
on the cell surface and cause phosphorylation STAT transcription factors.
STATs form diamers, which move to the nucleus and bind to DNA to
stimulate IFN‐stimulated gene transcription.(4)

• Preliminary results suggest that STAT 1‐(P) is 
detectable in all groups of mice at Ser727. 

• It appears that wt and IFNAR1 ‐/‐ have similar 
levels of (P) STAT1 as Ser727.

• There were no observed differences at 48 hours 
post‐C. difficile infection.

Figure 3: Film of STAT1‐(P) at position Ser727 after exposure for 30
minutes. STAT can be seen as the top row of bands around 95 kDa.

• Complete Western Blot assessment of Tyr‐(P) of STAT1 
and STAT2

• Assess the total levels of STAT1 and 2
• Normalization to β‐actin loading control

Figure 2: Timeline of experimental design: All mice were given free
access to drinking water supplemented with 0.215mg/mL Metronidazole,
0.3mg/mL Vancomycin, 0.3mg/mL Gentamycin, 0.3mg/mL Colistin, and
0.4mg/mL Kanamycin) for three days and then returned to normal water.
At day ‐1, an intraperitoneal injection of Clindamycin to all mice. On Day
0, the experimental mice were infected with 105 cfu C.difficile, and the
control mice received a mock infection of vehicle alone by orogastic
gavage. The mice were euthanized 48h later the large intestines
harvested.
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Figure 3: Detection of specific proteins using SDS PAGE and Western blot.
Image obtained from (5).
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