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March 22, 20211st Editorial Decision

RE: Manuscript  #E21-02-0074 
TITLE: SARS-CoV-2 infect ion causes disintegrat ion and collapse of the peroxisome compartment 

Dear Dr. Rachubinski 

Thank you for your pat ience. We have now received both reviews of your manuscript . While the first
reviewer had overall a posit ive impression of the manuscript , the second reviewer, who is someone
with expert ise in the field of peroxisome biology, has raised several crit ical issues that will need to
be addressed in order to move forward. Given the discrepancy in the reviewers comments, I read
your manuscript  to evaluate it . I agree with the second reviewer in part icular regarding including
ult rastructural morphology of the peroxisomes, which will st rengthen your conclusions. Also I would
add that addit ional t ime points to verify replicat ion in Figure 1 is necessary as the amount of viral
RNA detected could be due to just  internalizat ion of the virus ( i.e. not  replicat ion). 
I am sorry I cannot bring you more posit ive news right  now but I hope you will be able to address this
review and my comments and resubmit  to Molecular Biology of the Cell. 

Warm regards 
Nihal Altan-Bonnet 

Monitoring Editor 
Molecular Biology of the Cell 

------------------------------------------------------------------------ 

Dear Prof. Rachubinski, 

The review of your manuscript , referenced above, is now complete. The Monitoring Editor has
decided that your manuscript  is not acceptable for publicat ion at  this t ime, but may be deemed
acceptable after specific revisions are made, as described in the Monitoring Editor's decision let ter
above and the reviewer comments below. 

A reminder: Please do not contact  the Monitoring Editor direct ly regarding your manuscript . If you
have any quest ions regarding the review process or the decision, please contact  the MBoC Editorial
Office (mboc@ascb.org). 

When submit t ing your revision include a rebuttal let ter that  details, point-by-point , how the
Monitoring Editor's and reviewers' comments have been addressed. (The file type for this let ter
must be "rebuttal let ter"; do not include your response to the Monitoring Editor and reviewers in a
"cover let ter.") Please bear in mind that your rebuttal let ter will be published with your paper if it  is
accepted, unless you haveopted out of publishing the review history. 

Authors are allowed 180 days to submit  a revision. If this t ime period is inadequate, please contact
us at  mboc@ascb.org. 

Revised manuscripts are assigned to the original Monitoring Editor whenever possible. However,
special circumstances may preclude this. Also, revised manuscripts are often sent out for re-review,



usually to the original reviewers when possible. The Monitoring Editor may solicit  addit ional reviews
if it  is deemed necessary to render a completely informed decision. 

In preparing your revised manuscript , please follow the instruct ion in the Informat ion for Authors
(www.molbiolcell.org/info-for-authors). In part icular, to prepare for the possible acceptance of your
revised manuscript , submit  final, publicat ion-quality figures with your revision as described. 

To submit  the rebuttal let ter, revised manuscript , and figures, use this link: Link Not Available 

Please contact  us with any quest ions at  mboc@ascb.org. 

Thank you for submit t ing your manuscript  to Molecular Biology of the Cell. We look forward to
receiving your revised paper. 

Sincerely, 

Eric Baker 
Journal Product ion Manager 
MBoC Editorial Office 
mbc@ascb.org 

------------------------------------------------------------------------ 

Reviewer #1 (Remarks to the Author): 

This is a very well done study that illustrates the way that good cell biology can be leveraged to
understand disease. The authors nicely demonstrate that SARS-CoV-2 infect ion leads to a
breakdown of peroxisomes, with the most compelling data being presented on the defects in
funct ional peroxisomes. The authors provide striking microscropic images of peroxisomes that lack
PTS1 at late stages of infect ion. Future work will surely be focused on defining the mechanisms and
consequences of these act ivit ies. My only concern with this study is the focus on a singele
organelle. I would strongly encourage the authors to examine the morphology of other organelles
within the cell. Lysosomes would be a useful comparison, but I leave it  to the authors to decide how
to address this point . 

Reviewer #2 (Remarks to the Author): 

In this manuscript , the authors observe that infect ion with the SARS-CoV-2 virus changes
peroxisome-related immunostaining in two human cell lines. Figure 2 shows that two peroxisomal
membrane proteins, PMP70 and PEX14, largely co-localize in puncta in uninfected cells but become
more separated 72 hours following viral infect ion, with PMP70 losing its punctate pattern. Figure 3
shows in infected cells, PTS1-labeled puncta are replaced with diffuse PTS1 staining, suggest ing
that peroxisomes are lysed and/or lose matrix protein import  ability in infected cells. Figure 4 probes
the in vit ro interact ion between PEX14 and the SARS-CoV-2 ORF14 protein. Together, these data
suggest that  SARS-CoV-2 infect ion might impact peroxisome biology. Although interest ing
observat ions are reported, there are several limitat ions of the data that prevent a full appreciat ion
of the significance of the findings. 



1. The claim that PEX14 interacts with the viral ORF14 protein is weak. 

1a. Figure 4 is confusing because MBP and MBP-ORF14 appear to be the same molecular mass.
One would predict  that  the 73-amino acid ORF14 would increase the apparent molecular mass of
MBP by ~8 kDa; such as shift  is not apparent in the immunoblot  of Figure 4. 

1b. Figure 4 is mis-labeled, making it  difficult  to interpret . But assuming the "GST-ORF14" is a typo
and should be "GST-PEX14", there is some indicat ion of an interact ion. However, it  appears that
the MBP-ORF14 protein is overloaded compared to the MBP protein, and a small amount of GST-
PEX14(?) is present in the MBP control pulldown, calling into quest ion the significance of the
increased GST-PEX14(?) in the MBP-ORF14 pulldown. This putat ive PEX14-ORF14 interact ion
should be validated using an orthogonal approach. Such a validat ion is necessary because PEX14
was not among even the >22,000 proteins tentat ively ident ified as interact ing with SARS-CoV-2
proteins (Gordon et  al., 2020). 

2. The microscopy is not fully validated. 

2a. Figure 3a-d shows that PMP70 and PTS1 ant ibodies label different structures. This result  is
surprising. The PMP70-react ive puncta are largely also recognized by the PEX14 ant ibody (Figure
2), suggest ing that these are peroxisomes. However, the lack of PTS1 localizat ion with PMP70 in
these structures calls into quest ion the ident ity of the puncta recognized by the PTS1 ant ibody. It
would seem to be necessary to validate the PTS1 findings with another ant ibody, perhaps one that
recognizes an individual peroxisomal matrix protein (e.g., catalase). 

2b. To understand the importance of the findings of apparent peroxisome rearrangements during
infect ion, it  would be useful to have some context  as to the t iming of the observed changes relat ive
to the course of infect ion. Does the virus kill the cells, and if so, when does this happen relat ive to
the 72 hour t ime course of the observat ions? In other words, are these changes happening early or
late in the infect ion process relat ive to other cellular changes? The authors seem to be proposing a
direct  impact of SARS-CoV-2 on peroxisomes (based on the interact ion of ORF14 with PEX14), but
because the support ing data are weak (see point  1), it  would be useful to know more about the
t imeline of infect ion. 

3. There are instances when the authors do not consistent ly and clearly dist inguish between what
they observe and what they conclude. For example: 

3a. p. 6 - The authors note that "PMP70-labeled structures in infected cells...appeared to coalesce
and sometimes fragment." This phrasing is unclear, as the authors are observing fixed cells and not
live cell imaging. Perhaps "both larger and smaller PMP70-labeled structures were observed in
infected cells, suggest ing that peroxisome might be coalescing and fragment ing"? 

3b. p. 9 - "Quant ificat ion of PTS1-labeled puncta showed that numbers of metabolically act ive
peroxisomes...decreased..." This leap from observed "PTS1-labeled puncta" to "metabolically act ive
peroxisomes" would be better linked with "suggested that" rather than "showed that". 

3c. p. 9 - Similarly, the term "funct ional peroxisomes" would be more accurate as "PTS1-labeled
peroxisomes." 



4. There are addit ional instances in the text  that  could be clarified. 

4a. p. 7 - The authors note that PMP70 staining "was more ret icular than punctate" after not ing in
the previous sentence that PMP70 staining "exhibited characterist ic punctate or elongated
morphology." This is confusing. 

4b. p. 9 - The statement that "SARS-CoV-2 has a greater negat ive effect  on peroxisomes and their
funct ionality than do other viruses" is an unnecessarily sweeping statement that might need to be
toned down because no other viruses are evaluated in the present work, and because the cited
papers may not have used comparable assays (cell lines, t ime points, ant ibodies, etc.) in their
assessments. 

4c. p. 9 - The statement that ORF14 was ident ified as "an interact ion partner of various PEX
proteins, including PEX3..., PEX11b..., and PMP70 (Gordon et  al., 2020)" may be an overstatement.
Although these proteins are among the over 22,000 proteins ident ified in the global experiment
cited, these proteins are not among the 333 "high confidence interact ions" reported in Gordon et  al.

5. Some of the items specified in the MBoC data presentat ion guidelines appear to be missing or
incomplete: 

5a. Figure 3B: The bar graph shows the results of three independent experiments; these three
mean values should be shown as points on the bar graphs (or as points without a bar graph as in
Figure 1A). 

5b. Figure 4: I did not find an indicat ion in the methods or figure legend indicat ing how many t imes
the results of Figure 4 were replicated. 

5c. Methods: I did not find the method of cell line authent icat ion or the frequency of test ing for
mycoplasm contaminat ion in the methods.



April 29, 20211st Revision - authors' response









et al. et al.

Mycoplasma hyorhinis et al.





May 5, 20212nd Editorial Decision

RE: Manuscript  #E21-02-0074R 
TITLE: "Peroxisomes exhibit  compromised structure and matrix protein content in SARS-CoV-2-
infected cells" 

Dear Dr. Rachubinski 

Thank you for revising the manuscript  and making changes to the t it le. We are now ready to move
forward and accept your manuscript  for publicat ion in Molecular Biology of the Cell. 

Thank you 
Nihal Altan-Bonnet 

Monitoring Editor 
Molecular Biology of the Cell 

------------------------------------------------------------------------ 

Dear Prof. Rachubinski: 

Congratulat ions on the acceptance of your manuscript . 

A PDF of your manuscript  will be published on MBoC in Press, an early release version of the journal,
within 10 days. The date your manuscript  appears at  www.molbiolcell.org/toc/mboc/0/0 is the official
publicat ion date. Your manuscript  will also be scheduled for publicat ion in the next available issue of
MBoC. 

Within approximately four weeks you will receive a PDF page proof of your art icle. 

Would you like to see an image related to your accepted manuscript  on the cover of MBoC? Please
contact  the MBoC Editorial Office at  mboc@ascb.org to learn how to submit  an image. 

Authors of Art icles and Brief Communicat ions are encouraged to create a short  video abstract  to
accompany their art icle when it  is published. These video abstracts, known as Science Sketches,
are up to 2 minutes long and will be published on YouTube and then embedded in the art icle
abstract . Science Sketch Editors on the MBoC Editorial Board will provide guidance as you prepare
your video. Informat ion about how to prepare and submit  a video abstract  is available at
www.molbiolcell.org/science-sketches. Please contact  mboc@ascb.org if you are interested in
creat ing a Science Sketch. 

We are pleased that you chose to publish your work in MBoC. 

Sincerely, 

Eric Baker 
Journal Product ion Manager 
MBoC Editorial Office 



mbc@ascb.org 

--------------------------------------------------------------------- 
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