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Supplementary Results 
 
Induction of reactive oxygen species (ROS) by H. pylori  
 
ROS production was quantified in the human adenocarcinoma gastric epithelial cell line 

MKN45 incubated for 24h with increasing concentrations (20µg.ml-1 to 100µg.ml-1) of total 

extracts of H. pylori 7.13 lysates (bacterial extracts, BE) as indicated in the materials and 

methods. The production of ROS was assessed using the ROS sensitive fluorescent probe 2',7'-

dichlorodihydrofluorescein diacetate (H2-DCF-DA) as previously described [1]. Under these 

conditions, H. pylori extracts led to a dose-dependent induction of ROS in cells as observed in 

the presence of H2O2 (Figure S1).  

 

 

Figure S1: H. pylori induces ROS production in gastric epithelial cells. MKN45 cells treated 
with H2DCFDA were exposed to increasing concentrations of bacterial extracts (BE) of H. 
pylori strain 7.13 or to a vehicle control. WT MKN45 (mock) cells were used to assess basal 
levels of ROS and H2O2 (5mM) was used as a positive control. Intracellular DCF fluorescence 
(readout of ROS production) was measured using an excitation/emission wavelength of 
488/530. Results are expressed as means ± SD of a representative experiment (n=3).; P<0.0001 
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one-way ANOVA Kruskal Wallis followed by Dunn’s multiple comparison: treated cells 
compared to vehicle control: p<0.05*; p<0.001*** 
 
 
Gastric inflammatory and pre-neoplastic lesions are induced in H. pylori chronically 

infected mice 

In order to analyse the in vivo relevance of data obtained in gastric epithelial cells in vitro, 

C57BL/6 mice were chronically infected with the H. pylori strain SS1, which is able to colonize 

the mouse stomach for long periods [2]. H. pylori gastric colonization was quantified on 

stomach fragments as previously described [2, 3 expressed as colony forming units (cfu)/g of 

gastric tissue. As shown in Figure S2a, all mice were still infected after 12 and 18 months. The 

absence of H. pylori gastric colonization in uninfected mice was also confirmed (not shown). 

At both time points, H. pylori induced gastric inflammatory lesions. The histological analysis 

of infected stomachs showed active gastritis as already reported in Figure 2a. The histological 

score grading of the inflammatory lesions were evaluated according to Eaton and coll [4]. 

Briefly, inflammation corresponding to infiltrates of polymorphonuclear cells (PMN) and 

plasmocytes was graded as follows: 0-no infiltrates; 1 mild-multifocal infiltration; 2 mild-

widespread infiltration; 3- Mild, widespread and moderate multifocal infiltration; 4- moderate 

widespread infiltration; 5-moderate, widespread and severe multifocal infiltrations. The scores 

of inflammation were similar at 12 and 18 months post-infection (Figure S2b). However, 

hyperplasia was only observed in mice infected for 18 months; as previously reported [5, 6], at 

this stage a higher severity of metaplasia was observed as compared to 12 months infected mice. 
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Figure S2: Gastric inflammatory and pre-neoplastic lesions are induced in H. pylori 
chronically infected mice. a) Quantification of stomach colonization by H. pylori SS1 after 12 
and 18 months of infection. Each symbol corresponds to a single mouse. b) Semi-quantitative 
evaluation of histologic lesions induced by H. pylori in the gastric mucosa of mice. The 
microscopic changes (inflammation, hyperplasia and metaplasia) were semi-quantitatively 
scored on H&E stained paraffin sections from 0 to 5 according to Eaton and coll [4]. The scores 
of inflammation were similar at 12 and 18 months post-infection. However, hyperplasia was 
only observed in mice infected for 18 months; at this stage, histologic lesions are associated 
with a higher severity of metaplasia as compared to the lesions observed in 12 months infected 
mice. Infected mice compared to uninfected p<0.05*. 
 
 
H. pylori inhibits mTERT gene expression concomitantly to the development of gastric 

preneoplasia in the INS-GAS mouse model 

INS-GAS mice are transgenic for the human gastrin. The presence of H. pylori infection has 

been reported to exacerbate the development of gastric intraepithelial neoplasia in these mice 

which constitute a suitable model for the study of the early events at the origin of gastric cancer 

[7, 8]. As described in materials and methods, INS-GAS mice were orogastrically infected with 

the H. pylori strain SS1 for 8 months. The presence of the infection was confirmed in all mice 

(Figure S3b). At this time-point, uninfected mice showed gastritis, epithelial defects with gland 
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dilatation and glandular hyperplasia (Figure S3a(a)), as also indicated by the score grading of 

the lesions (Figure S3c). More severe gastric inflammation was observed in infected mice with 

the presence of significant aggregates of inflammatory cells in the submucosa, hyperplasia and 

intestinal metaplasia, associated with a greater thickness of the gastric mucosa compared to 

uninfected mice (Figure S3a). Under this condition, the mTERT gene expression is inhibited in 

H. pylori-infected mice after 8 months, as compared to uninfected mice (Figure S3d). These 

data indicate that the H. pylori-mediated inhibition of TERT levels occurs concomitantly with 

the development of gastric preneoplasia.  
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Figure S3: H. pylori inhibits mTERT gene expression in the gastric mucosa of INS-GAS 
transgenic mice. INS-GAS transgenic mice were chronically infected with H. pylori SS1 for 8 
months and gastric lesions were compared to uninfected mice as described in materials and 
methods. a) Representative histological changes in gastric mucosa of H. pylori infected (b) and 
uninfected (a) mice. b) Quantification of H. pylori gastric colonization at 8 months post-
infection. Each symbol corresponds to a single mouse. c) Semi-quantitative evaluation of the 
histologic lesions induced by H. pylori in the gastric mucosa of mice. The microscopic changes 
(inflammation, hyperplasia and metaplasia) were scored from 0 to 5 on H&E stained paraffin 
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sections. Original magnification: ×4, bar: 250µm (a); ×10, bar: 100µm (b). The gastric mucosa 
of uninfected mice was thickened due to the presence of hyperplasia, dilatation of gastric glands 
and metaplasia that occur spontaneously in the INS-GAS mice. In the infected mice, the 
severity of these lesions is higher than in uninfected mice. d) mTERT gene expression quantified 
by real-time RT-qPCR from RNA isolated from the gastric mucosa of infected and uninfected 
mice. Values represent the mean±SD of three independent measurements for each group of 
mice. Infected mice compared to uninfected p<0.05*; p<0.01** using the Mann-Whitney test.  
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