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The authors present results from a multi-scale hybrid model of host immune responses to H pylori
exposure in the gut. The paper addresses outstanding questions in this complex system and overall the
results are interesting. Some comments/questions to be addressed are outlined below.

1. A key component of the introduction ("double edge sword, p 1 line 4") as well as in the discussion
(p28 line 672 "dual role as pathogen and beneficial organism") mentions the conflicting roles of H pylori
infection - however the results do not clearly connect to help answer this dichotomy. More detailed
analysis/discussion of the results should be provided to clarify the conclusion or the focus of the
intro/discussion should be adjusted to relate more closely to the results currently presented.

2. Section 3.4 and p 29 line 694 discuss the involvement of regulatory macrophages and tolerogenic DCs
on the colonization of H pylori. These conclusions appear to be drawn based on correlation between
responses in H pylori and macrophage/DC populations upon epithelial cell proliferation adjustment (Fig
5). A causal connection between the macrophages/DCs and H pylori is not made (or is not clear to me
from the text). If such a connection is embedded in the mechanisms included in Table 1 it should be
outlined in the results section where the conclusion is made otherwise simulations targeting the
macrophage/DC populations would be needed to confirm this hypothesis

3. Clarity is needed on some parts of the methods description:

3.1 P6, line 131: what are the units of the grid dimensions given. Are these the dimensions of a single
grid cell or the entire grid? How are the 4 compartments separated on the grid?

3.2 P6 line 149: what data were the ODEs calibrated to? Is there a reference?

3.3 P6 line 150, and p22 line 524: ABM parameters were calibrated to "qualitatively resemble" the
patterns observed in in vivo model. What patterns? What is considered to be qualitatively similar
enough? Do the simulations reproduce the dynamics as well and the endpoint experimental
observations? Inclusion of experimental data alongside the simulations in figure 2 or a description of the
key dynamics (e.g. fold-changes, peak values etc.) would go a long way in communicating confidence in
the model parameters.

3.4 P11 line 246: the authors state that they perform global SA of the hybrid computer model. | believe
they mean the metamodel here?

3.5 P 21 line 480 and 484: parameter values were 'reduced' to emulate biological KOs. By how much
were the parameters reduced?

3.6 The in vivo model is mentioned several times before it is clarified to be a mouse model.
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