Dr. Lian-Sheng Ma
Editorial Office Director, World Journal of Gastroenterology

Dear Dr. Ma:

We thank you for giving us the opportunity to address the comments and concerns of the
reviewers. We also thank the reviewers for their careful reading and valuable comments
on the manuscript. Below, we address the comments of each reviewer in a point-by-point
fashion. We have revised the manuscript to address their concerns and have highlighted
green every change we made.

Comments from Reviewer 1

1. In some parts of the review the facts and data are given as accepted truth representative for
the whole gastro-intestinal system. The authors should make the attempt to give the data
more precise to illustrate the loco-regional high diversity of molecular/ cellular wound-
healing and the underlying mechanisms along the GI-tract.

Response
We have updated Figure 1 by changing the Fig 1 title to “Normal _

homeostasis, injury, and healing”, changing the Fig 1A description to “Structure

of - epithelium in healthy, injured, and repaired states” and adding
diagrams that apply to the “ in new components
of figure 1. Also, we have distinguished “the gut” by either stating “upper GI vs
lower GI” or “stomach, small intestine or large intestine/colon” (highlighted

green) throughout the manuscript.
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(Starts from page 6, paragraph 1, line 1 in the manuscript)

Figure 1 Normal gastrointestinal homeostasis, injury, and healing.

A) Structure of - epithelium in healthy, injured, and repaired states. A healthy
- barrier is essential to maintain - homeostasis. In a healthy state, there is an
equilibrium between gastric injury and mucosal healing. An excess of destructive factors
such as acid, pepsin, NSAIDs, and H. pylori leads to gastri@ barrier disruption. These
noxious agents then diffuse deeper into the mucosa and create wounds. Epithelial cells
at the edge of the injury redifferentiate to a migratory phenotype and collectively migrate
as a sheet to close the wound. After successful restitution, the migrated cells
redifferentiate to more specialized phenotypes. (HCOs: bicarbonate, H. pylori:
Helicobacter pylori, PG: prostaglandins, NSAIDs: Nonsteroidal anti-inflammatory drugs)
B) A diagram depicting the structure and cell types of - epithelium. (ECL cells:
Enterochromaffin-like cells, HCOs: bicarbonate)

C) In the injured state, epithelial cells at the edge of the wound spread and redifferentiate
to a migratory phenotype, losing their classical apical brush border and assuming a more
squamous morphology. Then, they migrate as a sheet to cover the injured area, with cells
at the front of the migrating sheet transmitting traction forces to cells farther back via cell-
cell contacts. Epithelial cells behind these migrating cells subsequently proliferate to
provide more cells to fully cover larger wounds.

D) Cells that have migrated across the defect may themselves then proliferate once the
barrier has been reformed. In addition, following migration and proliferation, the

migrated cells redifferentiate back to more specialized phenotypes.



We have inserted more information (highlighted green) into the “Drivers of
mucosal injury” section that now addresses this issue. Our text now states:
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2. NSAIDs are discussed as important substances for mucosal injury. In a short paragraph
the morphological overlap of NSAID induced injuries with ischemic triggered tissue
damage should be addressed and loco-regional differences of molecular mechanisms should
be introduced to the reader.

Response

We have inserted more information (highlighted green) into the “Drivers of
mucosal injury” section that now addresses this issue. Our text now states:

(Starts from page 11, paragraph 1, line 1 in the manuscript)
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3. Bile acids are addressed as molecules with tissue damage capacity. Additional information
is necessary concerning the heterogeneity of bile acids and their divers tissue effects in the
GlI-tract.

Response

We have inserted more information (highlighted green) into the “Drivers of
mucosal injury” section that now addresses this issue. Our text now states:
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4. Figure 1: the scheme addresses mucosal healing in the stomach. The information “gut” is
misleading. Alternative an additional scheme is necessary addressing mucosal healing in

the small/ large gut.
Response
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Figure 1 Normal _ homeostasis, injury, and healing.
A) Structure of - epithelium in healthy, injured, and repaired states. A healthy

- barrier is essential to maintain - homeostasis. In a healthy state, there is an
equilibrium between gastric injury and mucosal healing. An excess of destructive factors
such as acid, pepsin, NSAIDs, and H. pylori leads to gastri@ barrier disruption. These
noxious agents then diffuse deeper into the mucosa and create wounds. Epithelial cells
at the edge of the injury redifferentiate to a migratory phenotype and collectively migrate
as a sheet to close the wound. After successful restitution, the migrated cells
redifferentiate to more specialized phenotypes. (HCOs: bicarbonate, H. pylori:
Helicobacter pylori, PG: prostaglandins, NSAIDs: Nonsteroidal anti-inflammatory drugs)
B) A diagram depicting the structure and cell types of - epithelium. (ECL cells:
Enterochromaffin-like cells, HCOs: bicarbonate)

C) In the injured state, epithelial cells at the edge of the wound spread and redifferentiate
to a migratory phenotype, losing their classical apical brush border and assuming a more
squamous morphology. Then, they migrate as a sheet to cover the injured area, with cells
at the front of the migrating sheet transmitting traction forces to cells farther back via cell-
cell contacts. Epithelial cells behind these migrating cells subsequently proliferate to
provide more cells to fully cover larger wounds.

D) Cells that have migrated across the defect may themselves then proliferate once the
barrier has been reformed. In addition, following migration and proliferation, the

migrated cells redifferentiate back to more specialized phenotypes.



Comments from Reviewer 2

1. The title of the article does not fully correspond to the content of the article. instead of
"Gut" I recommend to use " gastrointestinal mucosa".

Response
We agree with the reviewer. We have changed the title to “Gastrointestinal
mucosal homeostasis, injury, and healing: new therapeutic targets”.

2. The first 10 pages describe in great detail the physiological and pathophysiological
mechanisms of damage and protection of gastrointestinal mucosa, which are well known
and do not require such detail, it is better to shorten this part and add more information
about the molecular mechanisms.

Response

According to the reviewer’s suggestion, we have shortened the physiological and
pathophysiological mechanisms of damage and protection of gastrointestinal
mucosa (first ten pages) by about 20%. However, the science editor and reviewer
#1 wanted us to explain loco-regional differences of molecular mechanism in
NSAID-induced gastrointestinal injuries and healing, and heterogeneity of bile
acids and their diverse tissue effects in the GI tract, therefore, the final length of
the manuscript did not change much.

3. It is recommended to elaborate more your reasoning about this problem. "However, if the
wound extends into deeper layers such as the submucosa and muscularis, these must also
be reconstructed for healing by processes beyond the scope of this review" - p.14, it is
suggested to expand the review, or highlight that it is mainly about superficial defects of
the gastrointestinal mucosa.

Response

We have inserted an explanation (highlighted green) into the “Introduction”
section to clarify the scope of this review that now addresses this issue. Our text
now states:

(Starts from page 4, paragraph 1, line 6 in the manuscript)
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4. It is necessary to update the literature review with recent studies of up to last 5 years.
Response

According to the reviewer’s suggestion, we have searched the most recent
literature (last 5 years) and updated our references throughout the manuscript.
Now, approximately 1/3 of the references are from the last 5 years.

Comments from Reviewer 3

1. On page 12: “Although some authors describe the initial steps of this process as
dedifferentiation, it is the firm opinion of the senior author that this should rather be
considered a redifferentiation toward a migratory phenotype”. This sentence has to be
supported by data that go beyond pure morphology.

Response

We agree with the reviewer. We have inserted a paragraph (highlighted green)
into the “Mucosal healing processes” section to explain the idea of “restitution
requires a migratory phenotypic redifferentiation” that now addresses this issue.
Our text now states:

(Starts from page 14, paragraph 2, line 1 in the manuscript)
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(CXCR)[148,149], or other receptors.” should be further detailed, since TFFs are identified
as possible therapeutic agents.

Response

1
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We agree with the reviewer and have inserted a paragraph (highlighted green

~—

into the “Regulators of mucosal healing and potential new therapeutic targets”

section that now addresses this issue. Our text now states:

(Starts from page 19, paragraph 3, line 1 in the manuscript)

3. Figure 3 should also include a panel showing the passages involved in FAK activation.
Response

We agree with the reviewer. We have added a panel that shows FAK activation
and another panel for maximal catalytic activity in Figure 3.

1
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(Starts from page 29, paragraph 1, line 1 in the manuscript)
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4. A figure summarizing all the more promising new therapeutic approaches should be added.
Response

According to the reviewer's suggestion, we have added a new figure. Figure 5
shows current and promising new therapeutic approaches.

(Starts from page 33, paragraph 1, line 1 in the manuscript)
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5. The sentence:” Thus, even though PPlIs are still recommended to treat upper GI ulcers,
their prophylactic use with NSAIDs to prevent upper Gl injury is no longer
recommended[42].” Should be modified, since guidelines recommend the use of PPI in
patients with risk of peptic ulcer disease (DOI: 10.1136/gutjnl-2019-319300 and FDA
quidelines).

Response

According to the reviewer’s suggestion, we have modified the mentioned sentence
and highlighted green in the manuscript that now addresses this issue. Our text
now states:

(Starts from page 12, paragraph 2, line 9 in the manuscript)

Thus, even though PPIs are still recommended to treat upper GI ulcers, their

prophylactic use with NSAIDs to prevent upper GI injury is no longer
fecommended unless the patient has a moderate to high risk of peptic ulcer

e !

In summary, we believe that the manuscript has been greatly improved by the
opportunity to revise it in response to the reviewers’ critiques. We would again
like to thank the reviewers for their careful reading and helpful suggestions and
hope that the manuscript may now be considered for publication in World Journal
of Gastroenterology. Please note that although the decision letter states that we
should not have more than 3 references per journal, this is simply not realistic for
this sort of comprehensive review with a very long reference list. We surmise that
this instruction is intended to apply to research articles with much shorter
reference lists, in which one journal should not be permitted to dominate the



reference list. Thatis not true here, and so we have left the reference list intact. We
would welcome further guidance in this regard.

Best wishes,

Marc D. Basson, MD, PhD
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