Dear Editors:
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Thank you very much for giving us the precious opportunity to revise our
manuscript. We appreciate the comments and suggestions from the reviewers.
These comments are all highly insightful and enable us to greatly improve the
quality of our manuscript. We fully agree, and have studied the reviewers’
comments very carefully and have tried our best to improve the manuscript.
We also revised the manuscript according to the science editor’s comments and
suggestions. The followings are our point-by-point responses to the original
reviewer’s remarks underneath each comment. Revised portions are marked in

yellow in the revised version of the manuscript.
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Dear reviewer 1 (02440884):

Thanks a lot for giving us the valuable opportunity to revise our manuscript.
We sincerely appreciate the valuable comments and suggestions, which are
very helpful for revising and improving our paper. We have studied your
comments very carefully and tried our best to improve the manuscript. Our
point-by-point responses to the original remarks are provided underneath each

comment.

Comments to the Author:

1. Isthere any change in ultrastructure, in particular is there an increase in the
length of the zonula occludens in functional constipation?

Response:

This is indeed an intriguing and worthwhile question. According to the
comments, we consider that “zonula occludens” refers to “tight junctions”. In
this study, we observed that tight junctions (i.e., zonula occludens) in FC
patients presented an intact and continuous ultrastructural appearance without
obvious changes. However, due to the existing experimental conditions and
possible differences from section making, we did not measure the length of the
zonula occludens. Tight junctions locate at the most apical region of
intercellular junctions and are responsible for intercellular sealing. Therefore,
we consider that paracellular permeability may primarily depends on the size
of intercellular space rather than the length of tight junctions. Moreover, recent
observations suggest that tight junctions can be very dynamic rather than
unchanged [-3], which might bring uncertainty to the length measurement. On
the other hand, we carefully reviewed the literature on ultrastructure of tight
junctions, but there is no information available about the length. From the
perspective of ultrastructure, current studies still focus on the continuity of
tight junctions and width of intercellular space [¢l. In summary, we used an
observational approach consistent with the existing studies and the results

should be convincing. We hope that future studies could explore an optimal



method to evaluate the length of tight junctions, which will lead to a better
understanding of their functions, especially in pathological conditions.
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2. Inaddition to occludin, the claudin proteins are important transmembrane
proteins of the zonula occludens. The molecules are mentioned in the
Introduction of the manuscript. It comes not clear to the reader that the
investigations are foccused on occludin and claudins are not further studied.
This point should be addressed by additional experiments or some
explanations in the body of the Introduction and/or Discussion.

Response:

We sincerely thank you for this kind suggestion. We are sorry that we did not
evaluate claudins in the present study. The claudin family contains multiple
members in humans with different functional properties and intricate
interplay!’-3l, which makes it difficult to analyze the effect of a single claudin.

To counterbalance this shortcoming to a centain extent, we used multiple



methods to evaluate the intestinal mucosal barrier in FC patients. And we will
focus on intestinal claudins in future studies. In accordance with the kind

suggestion, corresponding explanations have been added in the 24 paragraph

on P 5 (Introduction part), 2nd paragraph on P 14 and 3rd paragraph on P 16

(Discussion part), highlighted in yellow.
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Dear reviewer 2 (02567669):

Thank you very much for giving us the precious opportunity to revise our
manuscript. We sincerely appreciate the valuable comments and suggestions,
which are very helpful for revising and improving our paper. We have studied
your comments very carefully and tried our best to improve the manuscript.
Our point-by-point responses to the original remarks are provided underneath

each comment.

Comments to the Author:

My only concern relates to the functional tests of gut permeability: Zonulin
family proteins and intestinal fatty acid binding protein in the serum (and
potentially in the stool). Have the authors done these tests, too? If yes, I suggest
to include these data into the present manuscript.

Response:

We sincerely appreciate your kind comment and good suggestion. In fact, at

the beginning of the study, we selected two commonly used serological



markers based on previous studies [, i.e., D-lactic acid and zonulin. However,
considering that zonulin is closely related to small intestinal permeability [,
but the remaining tissue samples collected in the present study were derived
from the colonic mucosa. Therefore, we did not include this part of the
experimental data in the manuscript. To make our article more complete, we
fully agree with your good suggestion, and add the data related to serum

zonulin to the present manuscript, please see the 5t paragraph on P 12 (Results

part), 39 paragraph on P 15 and 1st paragraph on P 16 (Discussion part),

highlighted in yellow. There were no significant differences in serum D-lactic

acid or zonulin levels between FC patients and healthy controls, which were
consistent with other results of the study. Thus, our data are convincing. We
are sorry that we did not detect intestinal fatty acid binding protein (I-FABP)
and acknowledge that this is a shortcoming of the article. Nonetheless, this does
not seem to influence the conclusion of the paper, because a number of previous
studies also used one or two serum indicators to assess intestinal mucosal
barrier function and obtained reliable results [69l. We will focus on this

indicator in future research. It has been interpreted in the 3rd paragraph on P

16 (Discussion part), highlighted in yellow.
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Dear science editor:

Thank you very much for giving us the precious opportunity to revise our
manuscript. The comments and suggestions are very valuable and helpful for
revising and improving our paper. We have made careful revisions or

explanations point by point.

Comments to the Author:

1. Whether the authors detected Zonulin family proteins and intestinal fatty
acid binding protein in the serum. If so, please provide relevant data, which
will make your article more complete.

Response:

We sincerely appreciate your kind comments. According to your and the
reviewer’s suggestions, we have provided data relevant to serum zonulin

levels in the manuscript and made explanations in detail. Please see our

response to the reviewer 2.




2. Infigure 3, ZO-1 expression in healthy controls is slightly lower than that
in patients with functional constipation. The lack of statistical difference in the
author's results may be caused by the small sample size.

Response:

We sincerely thank you for your careful review and kind comment. We agree
with you, and to counterbalance the small sample size due to the limited tissue
availability, we performed a comprehensive evaluation of the intestinal
mucosal barrier in FC patients. Future studies in a large sample should be
conducted to validate our results. Relevant explanations have been added in

the limitations of the study, please see the 3td paragraph on P 16, highlighted

in yellow.



