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1st Editorial Decision 12th Jul 2022

Thank you for submitting your manuscript for consideration by The EMBO Journal. We have now received a full set of referee
reports on your manuscript, which are included below for your information.

As you will see from the comments, all reviewers appreciate the quality of your study and the presented role of QSOX1 in
regulation of intestinal mucin sialylation, while also indicating some aspects that require further improvement. Based on these
positive assessments, | would like to invite you to address the concerns raised by the reviewers in a revised manuscript.

We generally allow three months as standard revision time. As a matter of policy, competing manuscripts published during this
period will not negatively impact on our assessment of the conceptual advance presented by your study. However, please
contact me as soon as possible upon publication of any related work to discuss the appropriate course of action. Should you
foresee a problem in meeting this three-month deadline, please let us know in advance and we may be able to grant an
extension.

When preparing your letter of response to the referees' comments, please bear in mind that this will form part of the Review
Process File and will therefore be available online to the community. For more details on our Transparent Editorial Process,
please visit our website: https://www.embopress.org/page/journal/14602075/authorguide#transparentprocess. Please also see
the attached instructions for further guidelines on preparation of the revised manuscript.

Please feel free to contact me if you have any further questions regarding the revision. | would be happy to discuss the revision
in more detail via email or phone/videoconferencing.

Thank you for the opportunity to consider your work for publication. | look forward to receiving the revised manuscript.

Referee #1:

This paper investigates the role that QSOX, a powerful oxidase secreted by many cell types and known to impact disulfide
bonding of extracellular matrix proteins, plays in mucin biogenesis. Clearly, QSOX-KO mice are hypersensitive to dextran
sulphate administration, a treatment known to induce severe damage in gut epithelia.

The authors started their experiments expecting to demonstrate a role of QSOX in the formation of mucin disulfide bonds in post-
ER compartments, as in the case of ECM components. Much to their surprise, instead, the experiments revealed that QSOX1
serves to assist the oxidative folding of a set of sialyliransferases, enzymes of pivotal importance in mucin O-



glycosylation in the gut.
Overall, the manuscript is very well written and the figures and panels are well organized and of high quality.

A few points should be taken care of before the manuscript goes into print.

First paragraph: "Single-cell transcriptomics data from large intestine reported by others (Tabula Muris Consortium, 2018) and
confirmed by us show that QSOX1 levels are highest in goblet cells": The authors should provide either the reference or the
related results.

Figure 1B: the samples WT+IgG and WT+axQSOX1 are not mentioned in the first part of the results (Page 6, subparagraph
"QSOX1 KO mice are highly susceptible to induced colitis and have an altered microbiome") but only in the discussion.

The reader might get lost and think that the WT+QSOX1 phenotype should be like the KO one. However, this is not the case. Is
it because the inhibitor is against the extracellular QSOX1 and doesn't have an impact on the intracellular enzymes? This is an
interesting point that should be clarified.

Figure 1B: The shortening of the colon length in the DSS-induced colitis model is strong evidence of intestinal inflammation. Did
the authors observe any colitis-related symptoms differences in KO as compared to the WT mice upon DSS treatment (i.e.,
diarrhea, bleeding, and body weight loss)?

Figure 1 D: The authors might wish to provide better images of the DSS-treated wt animal-derived colons. From figure 1c, it
seems that DSS did not affect that much the crypt structures of the colons, an impairment that, in the DSS model, is usually
quite evident. Please explain this unexpected finding or provide more results. It is rather improbable that the colon was not
affected at all in WT upon DSS treatment

Figure 1G: Please clarify the conclusion of this result. May the reduction of 16S rRNAs depend on the loss of bacterial species
because of the loss of mucus in KO mice? If this were the case, how do the authors explain this complete loss even if they
observe an increase of some genera? | would aspect that no differences in the total 16rRNAs occurred.

Figure 3D: the authors state that "both Muc5b and VWF from QSOX1 KO mice polymerized indistinguishably from their
counterparts in WT animals" (Page 8, subparagraph "Mucins and related glycoproteins polymerize in QSOX1 KO mice").
However, the results suggest that there are more polymers in KO than in WT mice. Either the sentence should be rephrased or
this difference explained.

Figure 3G: in this western blot the authors write that "after depletion of QSOX1, the same extent of dimerization occurred as in
control cells" (Page 9, subparagraph "Mucins and related glycoproteins polymerize in QSOX1 KO mice"). Also in this case, there
ar more dimers in siQ WT than in siC WT, while the reverse is true for the mutant C1088A. This reviewer agrees that the
differences are likely irrelevant, but the harsh statement should be rephrased.

It is not clear why the authors did exclude a role of mucins 1 and 4, especially considering their increase by gene expression
profiling (Appendix S2). It would be interesting to learn more about other mucins.

Referee #2:

Fass and coworkers have been interested in the QSOX1 Golgi resident disulfide bond catalyst. This has been assumed to be
involved in the late secretory pathway disulfide-bond formation of mucins as QSOX1 is abundant in goblet cells. By using the
KO animals, they have now concluded that there is no difference in the assembly of MUC5B and VWF and the functional
assumption was wrong. Instead, they had observed the Kellokumpu publication (Hassinen) that showed thar redox levels in cell
lines affect glycosylation in an HIF independent way. In this paper, QSOX1 was suggested as one possible mediator. Fass and
coworker have now shown that this is correct and that the KO mice have altered glycosylation.

This manuscript has two parts, the first elegantly show that QSOX1 is not involved in mucin or VWF polymerization, an important
step forward as this can rule this out. This is important and will direct studies of mucin polymerization along other pathways. The
proof obtained from the studies of MUC5B and WVF is convincing.

In the second part they show with lectin staining and simple glycan studies that the QSOX1-KO mice show an altered
glycosylation. This is important, especially in the colon where there should normally be an anaerobic milieu for normal
commensal bacteria. However, we do not know, not even have an idea, how the host cells could record and control the bacterial
composition to make sure that there is an anaerobic milieu. As colon bacteria are selected based on glycans, modulating their
composition could be a mechanism. It has also been observed that glycosylation changes with bacterial composition and
inflammation. Although this manuscript only give a first glimpse on how this could work, it is a promising beginning.



It should also be pointed out that the Golgi apparatus and how its glycosylation machinery is controlled is an open research
area, although for example the already mentioned Kellokumpu have given some insight.

MAJOR

1. The methods say that the animals were littermates, but does not state further how the animal experiments were made. Are
the littermate animals kept co-housed? Only 5 animals per cage make it difficult to make sure that the bacteria are not drifting
away. Only females?? As this is important, the animal set-ups should also be described in the results and made sure to follow
todays standard. The Fig. S1 should be complemented describing which individuals that we kept together.

2. The glycan analyses are made with permethylation that destroys some structures, especially all sulfate groups. The analysis
with MALDI-TOF does not discriminate isomers. Thus the glycan analyses are rudimentary. There is no raw data presented.
Suggest to limit this part, the glycan differences are clearly shown by lectin staining and the Fig. 5F biosynthetic scheme can be
deleted.

3. The 4A-C lanes are either not adding anything or if these are reducing gels (not stated) it is important to show that the total
amounts of the enzymes were similar.

4. Page 11, lane 3. PAS stains sugar vicinal diols and varies with the glycan structures. PAS is not a probe for sialic acid.
Remove this unnecessary statement.

5. Over all the statistical analyses of differences are lacking.

6. The scale bars are missing on several pictures.

Referee #3:

This is a very well-written and nice manuscript describing the importance of QSOX1 as a catalyst for the formation of disulfide
bridges of sialyltransferases involved in the capping of O-glycans in mucins, and in particular in MUC2. The work is highly
interdisciplinary and multidisciplinary and encompasses a large number of methodologies to address the function of QSOX1 in
biology and in particular in the normal function of MUC2 in the colon. The knockout of QSOX1 reveals how the absence of sialic
acid in O-glycans of MUC2 leads to problems in the release of package mucins, shorter colons under DSS treatment, and a
decrease in 16S RNA, and even differences in the predominant bacteria species in the colon compared to wild type mice.
Overall, the relevance and importance of this manuscript merit publication in EMBO J.

No major changes are suggested to improve the manuscript. However, minor changes that include changes in the text will
improve the reading and understanding of the manuscript, see below,

Minor comments:

- In page 4 it is mentioned "...in the second step of mucin....", what is the first step? Define this.

- What is the effect of QSOX1 in other GTs in different pathways or other proteins not related to carbohydrates? It would be nice
to add more information on this matter.

- Sentence in page 13 does not read well, "It was clear from the phenotype.....". Change this sentence to improve its readability
and understanding.

- The location and presence of STn antigen is becoming controversial nowadays. According to the literature, the STn antigen is
acetylated in healthy colon (PMIS:34526666)

and was occasionally observed in healthy gastrointestinal tissue (see PMID: 34526666). Then, a manuscript in 2022 claims that
STn is present in normal intestine (PMID: 35303419). What is the antibody used to detect the STn antigen in this manuscript?
Does it bind to acetylated STn? In addition, and as the authors might know, the STn antigen is considered a hallmark of
numerous types of cancers. Could the authors elaborate more on the type of STn that they detect in their experiments and
estimate the degree of its expression?



1st Authors' Response to Reviewers 31st Aug 2022

Response to Reviewers
Referee #1:

This paper investigates the role that QSOX, a powerful oxidase secreted by many cell types and
known to impact disulfide bonding of extracellular matrix proteins, plays in mucin biogenesis.
Clearly, QSOX-KO mice are hypersensitive to dextran sulphate administration, a treatment
known to induce severe damage in gut epithelia.

The authors started their experiments expecting to demonstrate a role of QSOX in the
formation of mucin disulfide bonds in post-ER compartments, as in the case of ECM
components. Much to their surprise, instead, the experiments revealed that QSOX1 serves to
assist the oxidative folding of a set of sialyltransferases, enzymes of pivotal importance in mucin
O-glycosylation in the gut.

Overall, the manuscript is very well written and the figures and panels are well organized and of
high quality.

A few points should be taken care of before the manuscript goes into print.

First paragraph: "Single-cell transcriptomics data from large intestine reported by others
(Tabula Muris Consortium, 2018) and confirmed by us show that QSOX1 levels are highest in
goblet cells": The authors should provide either the reference or the related results.

Response
Our results from single-cell transcriptomics showing QSOX1 expression in goblet cells of the

colon have been added as Appendix Figure S1.

Figure 1B: the samples WT+IgG and WT+aQSOX1 are not mentioned in the first part of the
results (Page 6, subparagraph "QSOX1 KO mice are highly susceptible to induced colitis and
have an altered microbiome") but only in the discussion.

The reader might get lost and think that the WT+QSOX1 phenotype should be like the KO one.
However, this is not the case. Is it because the inhibitor is against the extracellular QSOX1 and
doesn't have an impact on the intracellular enzymes? This is an interesting point that should be
clarified.

Response
We added a clarifying sentence to the Results: “Administration of QSOX1 inhibitory antibody

(aQSOX1), which inhibits extracellular QSOX1, did not replicate this phenotype (Fig 1B).”

The importance of this experiment is further elaborated in the discussion:

“Importantly, we show here that administration of QSOX1 inhibitory antibodies did not
potentiate DSS-induced colitis (Fig 1B), demonstrating that QSOX1 activity in colon physiology,
and probably the Golgi functions of QSOX1 in general, are protected from inhibition by systemic
inhibitory antibody treatment. Potential use of QSOX1 inhibitory antibodies as cancer therapy
would thus not be expected to produce colitis as a side effect.”



Figure 1B: The shortening of the colon length in the DSS-induced colitis model is strong
evidence of intestinal inflammation. Did the authors observe any colitis-related symptoms
differences in KO as compared to the WT mice upon DSS treatment (i.e., diarrhea, bleeding, and
body weight loss)?

Response
We have now added to page 6 the symptoms by which clinical scores were assigned: “QSOX1

KO mice were found to be more sensitive, displaying severe disease symptoms (i.e., diarrhea,
rectal bleeding, prolapse) on days four and five, when WT littermates were only mildly affected
(i.e., no symptoms or loose stool) (clinical scores were 1-2 for WT and 3-4 for KO, see
Methods).”

Figure 1 D: The authors might wish to provide better images of the DSS-treated wt animal-
derived colons. From figure 1c, it seems that DSS did not affect that much the crypt structures
of the colons, an impairment that, in the DSS model, is usually quite evident. Please explain this
unexpected finding or provide more results. It is rather improbable that the colon was not
affected at all in WT upon DSS treatment

Response
The relatively low concentration of DSS used in this study (2.5%), and the short time it was

administered (5 days), led to very minimal symptoms of colitis in the WT mice. In Okayasu et al.,
cited as a DSS method reference, mice showed symptoms of colitis within 6-10 days during
treatment with 3%—10% DSS. The lack of damage to crypts seen in the colon sections of DSS-
treated WT mice in our experiment is consistent with their low clinical scores (1-2). Because this
mild treatment produced severe clinical symptoms in the QSOX1 KO mice, the experiment was
terminated before the WT mice developed symptoms.

Figure 1G: Please clarify the conclusion of this result. May the reduction of 16S rRNAs depend
on the loss of bacterial species because of the loss of mucus in KO mice? If this were the case,
how do the authors explain this complete loss even if they observe an increase of some genera?
| would aspect that no differences in the total 16rRNAs occurred.

Response
Yes, we definitely think that the reduction in 16S labeling is a result of poor preservation of

mucus in the QSOX1 KO colon sections. The microbiome was analyzed from feces samples (as
detailed in the methods). The feces likely contain bacteria that are lost along with the unstable
mucus in the QSOX1 KO colon sections. This point is made in the “QSOX1 knockout mice have
defects in colon mucus” paragraph of the results: “The lack of luminal mucus in fixed ex vivo
colon samples from QSOX1 KO mice is consistent with the low 16S RNA labeling (Fig 1G), as
bacteria inhabit colon mucus.”

Figure 3D: the authors state that "both Muc5b and VWF from QSOX1 KO mice polymerized
indistinguishably from their counterparts in WT animals" (Page 8, subparagraph "Mucins and
related glycoproteins polymerize in QSOX1 KO mice"). However, the results suggest that there



are more polymers in KO than in WT mice. Either the sentence should be rephrased or this
difference explained.

Response
This sentence was rephrased according to referee’s comment:

“QS0OX1 knockout did not prevent polymerization of either Muc5b (Fig 3D) or Vwf (Fig 3E).”

Figure 3G: in this western blot the authors write that "after depletion of QSOX1, the same
extent of dimerization occurred as in control cells" (Page 9, subparagraph "Mucins and related
glycoproteins polymerize in QSOX1 KO mice"). Also in this case, there ar more dimers in siQ WT
than in siC WT, while the reverse is true for the mutant C1088A. This reviewer agrees that the
differences are likely irrelevant, but the harsh statement should be rephrased.

Response
We have softened the phrasing to: “similar extents of dimerization occurred as in control

cells...”

It is not clear why the authors did exclude a role of mucins 1 and 4, especially considering their
increase by gene expression profiling (Appendix S2). It would be interesting to learn more about
other mucins.

Response
A QSOX1-dependent role for other mucins in maintaining mucus barrier structure and function

is certainly not excluded as a possibility. However, as Mucl and Muc4 are not known to
undergo disulfide-mediated assembly events in the Golgi (and Mucl lacks extracellular
cysteines entirely), we did not focus on these mucins as possible direct targets for QSOX1
sulfhydryl oxidase activity. We were not able to obtain robust immunolabeling of Muc1 or
Muc4 in tissue sections, so we could not further evaluate their expression on the protein level.
As the decreased Muc2 labeling in KO colons was so striking, and potentially consistent with a
barrier defect, we focused on these results, but we agree with the reviewer that it would be
interesting to learn whether and how transmembrane mucins contribute to mucsosal barrier
function in a redox-dependent manner.

Referee #2:

Fass and coworkers have been interested in the QSOX1 Golgi resident disulfide bond catalyst.
This has been assumed to be involved in the late secretory pathway disulfide-bond formation of
mucins as QSOX1 is abundant in goblet cells. By using the KO animals, they have now concluded
that there is no difference in the assembly of MUC5B and VWF and the functional assumption
was wrong. Instead, they had observed the Kellokumpu publication (Hassinen) that showed
thar redox levels in cell lines affect glycosylation in an HIF independent way. In this paper,
QSOX1 was suggested as one possible mediator. Fass and coworker have now shown that this is
correct and that the KO mice have altered glycosylation.



This manuscript has two parts, the first elegantly show that QSOX1 is not involved in mucin or
VWF polymerization, an important step forward as this can rule this out. This is important and
will direct studies of mucin polymerization along other pathways. The proof obtained from the
studies of MUC5B and WVF is convincing.

In the second part they show with lectin staining and simple glycan studies that the QSOX1-KO
mice show an altered glycosylation. This is important, especially in the colon where there
should normally be an anaerobic milieu for normal commensal bacteria. However, we do not
know, not even have an idea, how the host cells could record and control the bacterial
composition to make sure that there is an anaerobic milieu. As colon bacteria are selected
based on glycans, modulating their composition could be a mechanism. It has also been
observed that glycosylation changes with bacterial composition and inflammation. Although
this manuscript only give a first glimpse on how this could work, it is a promising beginning.

It should also be pointed out that the Golgi apparatus and how its glycosylation machinery is
controlled is an open research area, although for example the already mentioned Kellokumpu
have given some insight.

MAJOR

1. The methods say that the animals were littermates, but does not state further how the
animal experiments were made. Are the littermate animals kept co-housed? Only 5 animals per
cage make it difficult to make sure that the bacteria are not drifting away. Only females?? As
this is important, the animal set-ups should also be described in the results and made sure to
follow todays standard. The Fig. S1 should be complemented describing which individuals that
we kept together.

Response
The issue of co-housing was particularly important for the microbiome experiment. For this

experiment, the mice were kept in 2 cages, each containing 3 WT and 3 QSOX1 KO mice. This
information was added to methods. The information that WT and KO 1-3 were in one cage, and
4-6 in the other has been added to the legend of what is now Appendix Figure S2. It is specified
in the methods section that the induced colitis, microbiome analysis, and transcriptome
analysis were done on female mice. The reason for using only females in these experiments was
to minimize extraneous variables and because females are more comfortable being co-housed.
Aside from the microbiome experiment, littermates were not necessarily co-housed. This
information has been added to the methods. For staining and labeling experiments, either male
or female mice were analyzed in each experiment, and sex had no effect on the results.

2. The glycan analyses are made with permethylation that destroys some structures, especially
all sulfate groups. The analysis with MALDI-TOF does not discriminate isomers. Thus the glycan
analyses are rudimentary. There is no raw data presented. Suggest to limit this part, the glycan
differences are clearly shown by lectin staining and the Fig. 5F biosynthetic scheme can be
deleted.



Response
We have taken the reviewer’s suggestion to delete the biosynthetic scheme and glycomics data,

and rather to focus on the lectin labelling results.

3. The 4A-C lanes are either not adding anything or if these are reducing gels (not stated) it is
important to show that the total amounts of the enzymes were similar.

Response
To emphasize what was added to the lysates in 4A-C, the phrase “as indicated above each blot”

was added to the figure legend after, “Lysates were treated with PEG-mal 2 kDa or NEM...” In
addition, the following sentence has been added to the legend: “For the experiments in panels
A-C, equal amounts of total protein were applied to each gel lane, and no reducing agent was
added.” The purpose of the control with NEM is now explained more thoroughly in the main
text: “As a control showing that the differences in glycosyltransferase migration between WT
and KO are due to the addition of PEG-mal, treatment with the small (125 Da) cysteine
alkylating agent N-ethylmaleimide (NEM) did not result in appreciable differences in
glycosyltransferase migration between WT and KO (Figs 4A-4C).” The following sentence was
added to the methods: “Protein concentration in lysates was determined using bicinchoninic
acid, and samples containing 30 ug of total protein were separated on SDS-PAGE gels and
western blotted for the indicated proteins.”

4. Page 11, lane 3. PAS stains sugar vicinal diols and varies with the glycan structures. PAS is not
a probe for sialic acid. Remove this unnecessary statement.

Response
We have changed the sentence to: “PAS staining is sensitive to glycan structures and was

reported to decrease following sialidase treatment of colon sections (Roe et al, 1989).”

5. Over all the statistical analyses of differences are lacking.

Response
We performed statistical analysis of the colon length measurements. Statistical significance

indicators were added to the figure, and the following sentence was added to the legend:
“Statistical analysis was performed using Tukey multiple comparison of means (* p<0.05, **
p<0.01).” In addition, p-values for insignificant differences were added to the figure legend:
“(p>0.4 for MAb316.1-treated WT vs. WT control antibody (IgG)-treated; p>0.5 for MAb316.1-
treated WT vs. WT without antibody treatment).” For microbiome analysis, ANOSIM statistics
have been added to the legend of Figure 1E.

6. The scale bars are missing on several pictures.

Response



We apologize that the scale bars had gone missing on Figures 1D and 1G. We added them back.
Referee #3:

This is a very well-written and nice manuscript describing the importance of QSOX1 as a catalyst
for the formation of disulfide bridges of sialyltransferases involved in the capping of O-glycans
in mucins, and in particular in MUC2. The work is highly interdisciplinary and multidisciplinary
and encompasses a large number of methodologies to address the function of QSOX1 in biology
and in particular in the normal function of MUC2 in the colon. The knockout of QSOX1 reveals
how the absence of sialic acid in O-glycans of MUC2 leads to problems in the release of package
mucins, shorter colons under DSS treatment, and a decrease in 16S RNA, and even differences
in the predominant bacteria species in the colon compared to wild type mice. Overall, the
relevance and importance of this manuscript merit publication in EMBO J.

No major changes are suggested to improve the manuscript. However, minor changes that
include changes in the text will improve the reading and understanding of the manuscript, see
below,

Minor comments:
- In page 4 it is mentioned "...in the second step of mucin....", what is the first step? Define this.

Response
To clarify, we added the word “First,” in our description of the stepwise assembly of mucins:

“First, intermolecular disulfide bonds crosslink two mucin carboxy termini to form dimers in the
endoplasmic reticulum (ER) (Perez-Vilar et al, 1996). Subsequently, multiple mucin dimers are
connected to form polymers...”

- What is the effect of QSOX1 in other GTs in different pathways or other proteins not related to
carbohydrates? It would be nice to add more information on this matter.

Response
The current Appendix Figure 5 provides examples of proteins with disulfides that are not

affected by QSOX1: a glycosyltransferase (Galnt4) that performs an early step in O-linked
glycosylation in the Golgi, as well as a non-glycosyltransferase, the PDI family member Pdia4.

- Sentence in page 13 does not read well, "It was clear from the phenotype.....". Change this
sentence to improve its readability and understanding.

Response
The paragraph was rearranged to improve logic and readability:

“Mice lacking Muc2 (Van der Sluis et al, 2006), Agr2 (Park et al, 2009; Zhao et al, 2010) or having
mutations in Muc2 that interfere with initial mucin folding and assembly (Heazlewood et al,
2008) develop spontaneous colitis or display rectal prolapse. QSOX1 KO mice did not display
these symptoms, suggesting that early steps in mucin biosynthesis, which occur in the ER,



progress normally in these animals. Based on our observation that colon mucus is compromised
in QSOX1 KO mice, it was reasonable to speculate that disulfide-mediated polymerization of
mucins in the Golgi apparatus (Perez-Vilar et al, 1998) would be defective. It was possible that
impaired mucin polymerization led to the secretion of weak and poorly effective mucus, such
that the QSOX1 KO mice had relatively normal gut function when unchallenged but were
hypersensitive to induced colitis. Despite extensive investigation, however, we were not able to
obtain evidence for a mucin disulfide-mediated polymerization defect.”

- The location and presence of STn antigen is becoming controversial nowadays. According to
the literature, the STn antigen is acetylated in healthy colon (PMIS:34526666)

and was occasionally observed in healthy gastrointestinal tissue (see PMID: 34526666). Then, a
manuscript in 2022 claims that STn is present in normal intestine (PMID: 35303419). What is
the antibody used to detect the STn antigen in this manuscript? Does it bind to acetylated STn?
In addition, and as the authors might know, the STn antigen is considered a hallmark of
numerous types of cancers. Could the authors elaborate more on the type of STn that they
detect in their experiments and estimate the degree of its expression?

Response
The antibody used in this study is a monoclonal to sialyl Tn (anti STn 219) purchased from

Abcam (ab115957). This information is indicated in the Reagent table. This antibody was raised
against ovine submaxillary mucin and is reported to react with sialylated Tn antigen, but the
sensitivity of this antibody to acetyl masking of the epitope is not specified nor reported. STn is
indeed expressed in healthy tissues, while elevated expression is demonstrated in cancer. Colon
sections and primary colon cells from QSOX1 KO and WT mice showed similar labeling with the
abovementioned STn antibody (Appendix figure 6C and D). Fluorescent labeling cannot provide
an estimation to the degree of expression of the immunogen, unless a relevant known
guantitative reference is labeled as a control. Therefore, at this point we can only report that
labeling with the indicted antibody was not affected by the lack of QSOX1.



1st Revision - Editorial Decision 20th Sep 2022

Thank you for submitting a revised version of your manuscript. Your study has now been seen by all original referees, who find
that their concerns have been addressed and now recommend publication of the manuscript.

There remain a few editorial issues that have to be addressed before | can formally accept your manuscript.
Please let me know if you have any further questions regarding any of these points. You can use the link below to upload the
revised files.

Thank you again for giving us the chance to consider your manuscript for The EMBO Journal. | look forward to receiving the final
version.

Referee #1:

It is my opinion that this revised paper is now suitable for publication

Referee #2:

No further comment.

Referee #3:

The authors have correctly addressed all my comments, and the manuscript in its current form is suitable for EMBO J.
Therefore, | do not have further comments about this excellent manuscript.



2nd Authors' Response to Reviewers 28th Sep 2022

The authors performed the requested editorial changes.



2nd Revision - Editorial Decision 29th Sep 2022

Thank you for addressing the final editorial points. | am now pleased to inform you that your manuscript has been accepted for
publication in the EMBO Journal. Congratulations on a great study!
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The data shown in figures should satisfy the following conditions:
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the data were obtained and processed according to the field’s best practice and are presented to reflect the results of the experiments in an accurate and
unbiased manner.

ideally, figure panels should include only measurements that are directly comparable to each other and obtained with the same assay.

plots include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should not be shown for technical replicates.
if n<5, the individual data points from each experiment should be plotted. Any statistical test employed should be justified.
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1O

10

og

oo

a specification of the experimental system investigated (eg cell line, species name).

the assay(s) and method(s) used to carry out the reported observations and measurements.

an explicit mention of the biological and chemical entity(ies) that are being measured.

an explicit mention of the biological and chemical entity(ies) that are altered/varied/perturbed in a controlled manner.

the exact sample size (n) for each experimental group/condition, given as a number, not a range;
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