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Introduction Results

ØAll together, our data suggest that TFF1 is finely regulated during
Helicobacter infection, in particular upregulated during acute infection and
viceversa down-regulated during chronic infection when inflammatory
infiltrates are more detectable and specific cytokines are highly produced.
We provide evidence about the mechanism by which TFF1 protects gastric
mucosa showing that the protein favours H. pylori aggregation and delays
bacterial migration through mucus layer. Moreover, we showed how TFF1
is gradually reduced during chronic infection and identified which cytokine
is most likely responsible of this phenotype. We are currently investigating
which pathway is triggered by IFN-γ regulating TFF1 promoter.

Conclusions

Gastric cancer is one of the most common cancers
worldwide, with higher incidence in male and older
people. Many are the environmental factors that can
increase the risk of occurrence including obesity,
smoking and mostly Helicobacter pylori infection.
For this reason, H. pylori is considered the only
bacterium related to a human tumour and classified
as class 1 human carcinogen. Since H. pylori
infection might occur without symptoms, the
pathogen can persist in the stomach for long time
and bypass the host immune system, leading to an
inflammatory status called “superficial chronic
gastritis”. Such condition characterized by the
infiltration of lymphocytes and macrophages
actively secreting pro-inflammatory cytokines, along
with other environmental, genetic o nutritional
factors, may cause malignant gastric lesions. The
first defensive barrier against H. pylori infection is
represented by the gastric mucosa which secretes
multiple protective factors, among which the Trefoil
Factor 1 (TFF1). This protein is known as gastric
tumor suppressor; indeed, its expression is lost in
more than half of gastric tumors and TFF1-knockout
mice spontaneously develop malignant gastric
lesions. Given the protective role of TFF1 in the
context of gastric mucosa, our lab analysed its
expression during Helicobacter infection and the
molecular mechanism used by TFF1 to limit
infection damage.

Experimental plan

To explore how the expression of TFF1 is
modulated by Helicobacter, we performed infection
experiments either in vitro, on gastric cells, or in
vivo, on C57BL/6 mice. TFF1 level was quantified
by Real-time PCR and Western blot, while
infiltration of inflammatory cells in gastric corpus
mucosae was tracked by hematoxylin and eosin
(H&E) staining and by immunofluorescence
analyses for the detection of F4/80-positive
macrophages and Gr-1-positive neutrophils.
To analyse the interaction between TFF1 and
Helicobacter, we monitored bacterial morphology in
presence of recombinant TFF1 in vitro by optical
microscopy and by scanning electron microscopy
(SEM). Moreover, the potential effect of TFF1 on
bacterial motility was assayed through gastric
mucous by counting number of bacteria migrated
through the mucus layer.

H&E and immunofluorescence analysis of C57BL/6 gastric
corpus mucosae representative regions. (A,E,I) naïve mice;
(B,F,J) 5 days; (C,G,K) 8 days; (D,H,L) 6 weeks H. felis-infected
mice. Staining shows no significant pathological changes in
naïve mice. Note the inflammatory cell infiltration in the
submucosa (20x magnifications of boxed sections, black arrows)
and the positive staining for GR-1 (green) and F4/80 (red) after 5
days and progressively more significant at 6 weeks post-
infection. (A–D) 10x; (E–L) 40x. Hoechst for nuclei (blue). Scale
bar: 50μm. Inflammation hallmarks are more detected at 6-
weeks post-infection.

Inflammation hallmarks during
H. felis infection4

TFF1 promotes H. pylori aggregation…2
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TFF1 favors aggregation of H. pylori. (A) SEM images of H. pylori
incubated with or without 6 μg/mL of hrTFF1. Scale bar 5 μm (upper
panels), 1 μm (lower panels). (B) Graphical representation of
bacterial motility assay. Briefly, mucus layer collected from HT29-
E12 clone was layered on a 24-transwell filter insert and bacteria set
down over the mucus. Bacteria migrated through the mucus/insert
were collected and counted as CFU (graph on the right panel)
(t-test, * p ≤ 0.05).

TFF1 forces interactions intra-bacteria and delays
their migration through the gastric mucus.

… limiting bacterial migrationTFF1 is over-expressed 
upon H. pylori infection in gastric cells

TFF1 and IL-8 transcriptional regulation upon H. pylori infection in KATO III and
AGS cells. Real Time PCR analysis of IL-8 (A-C-E) and TFF1 (B-D-F) in KATO
III, AGS and AGS-AC1 gastric cancer cells after 36 h of H. pylori infection.
t-test, * p ≤ 0.05; ** p ≤ 0.01; *** p ≤ 0.001, **** p ≤ 0.0001).
Over-expression of TFF1 in doxycycline-induced AGS-AC1
cells reduces IL-8 production under H. pylori infection.
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KATO III cells were stimulated for 24
hours with the indicated cytokines
(TNF-α, IFN-γ, IL-1β) individually or
in combination, and TFF1 was
quantified by RT-q-PCR (A) and by
Western blot (B) (t-test, * p ≤ 0.05;
** p ≤ 0.01; *** p ≤ 0.001).

TFF1 level is significantly
reduced in KATO III cells
treated with IFN-γ.

Identification of cytokine responsible 
of TFF1 down-regulation5
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TFF1, IL-1β and INF-γ transcriptional regulation upon Helicobacter felis
infection in C57BL/6 mice. Real Time PCR analysis of TFF1 (A), IL-1β (B),
and INF-γ (C) mRNA in gastric antrum of C57BL/6 mice infected with H. felis
and sacrificed at the indicated times (d = days; w = weeks) post-infection
compared to naïve mice (n:6–10 for each group). Data are mean +/-SEM.
(t-test, *p ≤ 0.05, **p ≤ 0.01; ***p ≤ 0.001, ****p ≤ 0.0001).
At 6-weeks post-infection TFF1 is significantly down-
regulated and specific cytokines are hyper-expressed.

… and production of specific cytokines

Prolonged Helicobacter
infection in vivo leads to TFF1 

silencing …
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