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December 5,
2022]

1st Editorial Decision

December 5, 2022 

Dr. Li Wu
The University of Iowa
Microbiology and Immunology
51 Newton Road
Iowa City 52242

Re: Spectrum03943-22 (Epitranscriptomic N6-methyladenosine profile of SARS-CoV-2-infected human lung epithelial cells)

Dear Dr. Li Wu: 

Thank you for submitting your manuscript to Microbiology Spectrum. When submitting the revised version of your paper, please
provide (1) point-by-point responses to the issues raised by the reviewers as file type "Response to Reviewers," not in your
cover letter, and (2) a PDF file that indicates the changes from the original submission (by highlighting or underlining the
changes) as file type "Marked Up Manuscript - For Review Only". Please use this link to submit your revised manuscript - we
strongly recommend that you submit your paper within the next 60 days or reach out to me. Detailed instructions on submitting
your revised paper are below.

Link Not Available

Below you will find instructions from the Microbiology Spectrum editorial office and comments generated during the review. 

ASM policy requires that data be available to the public upon online posting of the article, so please verify all links to sequence
records, if present, and make sure that each number retrieves the full record of the data. If a new accession number is not linked
or a link is broken, provide production staff with the correct URL for the record. If the accession numbers for new data are not
publicly accessible before the expected online posting of the article, publication of your article may be delayed; please contact
the ASM production staff immediately with the expected release date.

The ASM Journals program strives for constant improvement in our submission and publication process. Please tell us how we
can improve your experience by taking this quick Author Survey.

Sincerely,

Yongjun Sui

Editor, Microbiology Spectrum

Journals Department
American Society for Microbiology
1752 N St., NW
Washington, DC 20036
E-mail: spectrum@asmusa.org

Reviewer comments:

Reviewer #1 (Comments for the Author):

Phillips et al present data to define the epitranscriptomic m6A profile of SARS-CoV-2-infected human lung epithelial cells and
draw comparison to uninfected control cells. The study identified mRNA, LncRNA and sncRNA species that are differentially
m6A-modified in response to SARS-CoV-2 infection. Interestingly, expression of m6A-modified miRNA-4486 was significantly
upregulated in SARS-CoV-2-infected cells. This is a very intriguing finding to report even though the study does not provide
functional consequence of miRNA-4486 upregulation. However, a reasonable discussion is provided.

Some important suggestions for authors to consider:

https://www.surveymonkey.com/r/ASMJournalAuthors


1) Could the study provide a comparison of differentially expressed coding and non-coding RNAs between their study and the
published SARS-CoV-2 studies with respect to m6A-modified RNA species (such as reference 14).

2) Can authors report whether miRNA-4486 upregulation has been reported for other CoVs (or other viruses in general)?

3) Does SARS-CoV-2 infection upregulate miRNA-4486 expression in primary airway epithelial cells (HBEs/HAEs) of human,
mice, or NHP origin?

4) Is non-m6A-modified miRNA-4486 also upregulated during SARS-CoV-2 infection? Or is there selective upregulation of m6A-
modified miRNA-4486?

Reviewer #2 (Comments for the Author):

Here, Phillips et al. describe changes to post-transcriptional modification of host RNA in cultured lung cells triggered by infection
with the virus sudden acute respiratory syndrome coronavirus type 2 (SARS-CoV-2) that causes COVID-19. The focus is N6-
methyladenosine (m6A) modifications that are commonly triggered by viral infection and may affect RNA stability or utilization
relevant to mRNA translation or other regulatory processes. The study is straightforward- the authors isolate RNA from
uninfected and infected A549 cells at 24 hours post-infection prior to m6A-immunoprecipitation for enrichment followed by
commercial microarray to measure changes to relative m6A-modified transcript abundance. Broad changes to the host m6A
"epitranscriptome" are identified. Most are moderate but with one particular hit standing out- m6A-modified miRNA-4486,
enriched >100-fold relative to uninfected cells. Pathway analyses indicate several genes, e.g., MUSK, STAT3, and EGFR
targets as having potential for future investigation. The paper is very cleanly written and the techniques and analytical tools are
appropriate. The dataset seems robust and will be of use to the field, fitting the scope of the journal. The major limitation,
however, is that only a single cell line (A549) is studied. Validation of these changes, in particular the compelling miRNA results,
would seem warranted in at least one additional cell system. 

Major comments:

1. As noted above, the major limitation to the study is that it only features a single infected cell type at a single time point post-
infection. Specifically, it seems important to confirm or deny that miRNA-4486 and other hits are common targets of SARS-CoV-
2 infection. 

Minor comments:

1. The authors' abstract claim that their data "...suggest that m6A modification of cellular RNA is an important mechanism
regulating host gene expression during SARS-CoV-2 infection..." is not justified herein. Changes are observed and reported
consistent with the scope of this journal. Mechanism and/or relevance should be either addressed experimentally or this type of
language removed. 

2. Hits (and misses) could also be better discussed (i.e., metanaalysis) in the context of numerous competing studies (note refs.
14-18). 

3. Figure 2A. Something about this scheme confused me- I think it is that the shifted positions of transcript pools A and B implied
some sort of interaction between the two pools. 

4. Figure 2B. The 4486 dot was not distinguishable in my version (all appear red to me, but could be that I am partially color-
blind.). I would also recommend highlighting the other notable hits and what they are so that is less necessary to access the
supplementary data. 

5. Table 2. Please better explain the criteria for selection of genes being shown here and the ordering- seems more useful for
readers to go straight to the spreadsheets where they can sort the data, table feels arbitrary (i.e., what is its utility?).

Staff Comments:

Preparing Revision Guidelines
To submit your modified manuscript, log onto the eJP submission site at https://spectrum.msubmit.net/cgi-bin/main.plex. Go to
Author Tasks and click the appropriate manuscript title to begin the revision process. The information that you entered when you
first submitted the paper will be displayed. Please update the information as necessary. Here are a few examples of required



updates that authors must address: 

• Point-by-point responses to the issues raised by the reviewers in a file named "Response to Reviewers," NOT IN YOUR
COVER LETTER. 
• Upload a compare copy of the manuscript (without figures) as a "Marked-Up Manuscript" file. 
• Each figure must be uploaded as a separate file, and any multipanel figures must be assembled into one file.
• Manuscript: A .DOC version of the revised manuscript 
• Figures: Editable, high-resolution, individual figure files are required at revision, TIFF or EPS files are preferred

For complete guidelines on revision requirements, please see the journal Submission and Review Process requirements at
https://journals.asm.org/journal/Spectrum/submission-review-process. Submissions of a paper that does not conform to
Microbiology Spectrum guidelines will delay acceptance of your manuscript. "

Please return the manuscript within 60 days; if you cannot complete the modification within this time period, please contact me. If
you do not wish to modify the manuscript and prefer to submit it to another journal, please notify me of your decision
immediately so that the manuscript may be formally withdrawn from consideration by Microbiology Spectrum. 

If your manuscript is accepted for publication, you will be contacted separately about payment when the proofs are issued;
please follow the instructions in that e-mail. Arrangements for payment must be made before your article is published. For a
complete list of Publication Fees, including supplemental material costs, please visit our website.

Corresponding authors may join or renew ASM membership to obtain discounts on publication fees. Need to upgrade your
membership level? Please contact Customer Service at Service@asmusa.org.

Thank you for submitting your paper to Microbiology Spectrum.

https://www.asmscience.org/Microbiology-Spectrum-FAQ
https://www.asm.org/membership
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Point-by-point responses to reviewer comments: 

Spectrum03943-22 

Phillips et al. Epitranscriptomic N6-methyladenosine profile of SARS-CoV-2-infected human lung 
epithelial cells. 

 
Reviewer #1: 
 
Phillips et al present data to define the epitranscriptomic m6A profile of SARS-CoV-2-infected 
human lung epithelial cells and draw comparison to uninfected control cells. The study identified 
mRNA, LncRNA and sncRNA species that are differentially m6A-modified in response to SARS-
CoV-2 infection. Interestingly, expression of m6A-modified miRNA-4486 was significantly 
upregulated in SARS-CoV-2-infected cells. This is a very intriguing finding to report even though 
the study does not provide functional consequence of miRNA-4486 upregulation. However, a 
reasonable discussion is provided. 
 
Some important suggestions for authors to consider: 
 
1) Could the study provide a comparison of differentially expressed coding and non-coding 
RNAs between their study and the published SARS-CoV-2 studies with respect to m6A-modified 
RNA species (such as reference 14). 

Author response: We agree that a comparison of differential m6A-modification across studies 
would be beneficial for our broader understanding of how m6A modification of host cell 
transcripts change in response to infection. Liu et al. (cited reference 14) reported “gain and 
loss” of m6A peaks from sequencing results derived from m6A-modified mRNA in SARS-CoV-2-
infected cells relative to mock controls. However, there are important differences in 
experimental design and methodology that make meaningful comparison of our results difficult:  

A) Liu et al. used Huh7 (hepatocyte-derived carcinoma cells) infected at an MOI of 0.05 for 120 
hours. We used A549-hACE2 (lung-derived carcinoma cells) infected at an MOI of 1.0 for 24 
hours. 

B) Liu et al. performed meRIP-seq to identify m6A-modified sites in cellular RNA. This method 
requires the fragmentation of RNA prior to m6A-IP. As a result, transcripts may have both gain 
and loss of peaks on the same RNA, depending on the exact site of modification. In contrast, 
the epitranscriptomic array utilized in our study does not involve RNA fragmentation. Therefore, 
our analyses will reveal a net overall increase or decrease in m6A modification, without 
information regarding site-specificity. While there is some overlap in the two data sets, we chose 
to focus our discussion on our results. 

 
2) Can authors report whether miRNA-4486 upregulation has been reported for other CoVs (or 
other viruses in general)? 

 
Author response: To our knowledge, miR-4486 upregulation has not previously been 
implicated in the context of viral infection. We have added a comment reflecting such to the 
discussion (lines 261-263). 
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3) Does SARS-CoV-2 infection upregulate miRNA-4486 expression in primary airway epithelial 
cells (HBEs/HAEs) of human, mice, or NHP origin? 

Author response: Like the reviewer, we are interested to know whether m6A modification of 
miRNA-4486 is upregulated in SARS-CoV-2-infected primary HBE or HAE culture. While these 
experiments are outside the scope of our current study, we have added language to the text 
(lines 304-308) to indicate that this will be an important area of future investigation. 
 
4) Is non-m6A-modified miRNA-4486 also upregulated during SARS-CoV-2 infection? Or is 
there selective upregulation of m6A-modified miRNA-4486? 

Author response: We appreciate the reviewer raising this important point. We have clarified 
the results in the text (lines 149-152) and with additional data (Fig. 3C-D). 

 

Reviewer #2: 
 
Here, Phillips et al. describe changes to post-transcriptional modification of host RNA in cultured 
lung cells triggered by infection with the virus sudden acute respiratory syndrome coronavirus 
type 2 (SARS-CoV-2) that causes COVID-19. The focus is N6-methyladenosine (m6A) 
modifications that are commonly triggered by viral infection and may affect RNA stability or 
utilization relevant to mRNA translation or other regulatory processes. The study is 
straightforward- the authors isolate RNA from uninfected and infected A549 cells at 24 hours 
post-infection prior to m6A-immunoprecipitation for enrichment followed by commercial 
microarray to measure changes to relative m6A-modified transcript abundance. Broad changes 
to the host m6A "epitranscriptome" are identified. Most are moderate but with one particular hit 
standing out- m6A-modified miRNA-4486, enriched >100-fold relative to uninfected cells. 
Pathway analyses indicate several genes, e.g., MUSK, STAT3, and EGFR targets as having 
potential for future investigation. The paper is very cleanly written and the techniques and 
analytical tools are appropriate. The dataset seems robust and will be of use to the field, fitting 
the scope of the journal. The major limitation, however, is that only a single cell line (A549) is 
studied. Validation of these changes, in particular the compelling miRNA results, would seem 
warranted in at least one additional cell system.  
 

Major comments: 
 
1. As noted above, the major limitation to the study is that it only features a single infected cell 
type at a single time point post-infection. Specifically, it seems important to confirm or deny that 
miRNA-4486 and other hits are common targets of SARS-CoV-2 infection.  

Author response: We agree that our study would be strengthened by comparing results from 
other cell types or times post-infection. Due to the cost associated with the epitranscriptomic 
array, we chose to specifically focus on a lung cell line, which we feel is more biologically 
relevant to SARS-CoV-2 infection than other commonly used cell types in the field, such as 
Vero or Huh7. We strategically chose 24 hours post-infection because our data (not shown) 
shows that this represents a spreading infection, and therefore should capture modified RNA 
representing each temporal phase of the viral life cycle. We have added text (lines 304-311) to 
make clear that this is a limitation of our study.  
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Minor comments: 
 
1. The authors' abstract claim that their data "...suggest that m6A modification of cellular RNA is 
an important mechanism regulating host gene expression during SARS-CoV-2 infection..." is not 
justified herein. Changes are observed and reported consistent with the scope of this journal. 
Mechanism and/or relevance should be either addressed experimentally or this type of 
language removed.  

Author response: We agree with the reviewer that this language was an overreach and not 
supported by our data. It has been removed. 
 
2. Hits (and misses) could also be better discussed (i.e., metanaalysis) in the context of 
numerous competing studies (note refs. 14-18).  

Author response: We thank the reviewer for this suggestion. However, the citations referred to 
above as competing studies focus on m6A modification of viral RNA, with little or no reference to 
changes in the modification state of cellular RNA. The only study that reported m6A changes in 
cellular RNA at the transcript level is Liu et al. For reasons discussed above in response to 
reviewer 1 (comment 1), we chose to provide a more focused discussion without making 
comparisons that the preceding study. 
 
3. Figure 2A. Something about this scheme confused me- I think it is that the shifted positions of 
transcript pools A and B implied some sort of interaction between the two pools.  

Author response: We appreciate the reviewer’s comment. We have edited Figure 2A to 
remove this potentially confusing layout.  
 
4. Figure 2B. The 4486 dot was not distinguishable in my version (all appear red to me, but 
could be that I am partially color-blind.). I would also recommend highlighting the other notable 
hits and what they are so that is less necessary to access the supplementary data.  

Author response: We appreciate the reviewer’s comment. We have edited Figure 2B to label 
specific transcripts. 
 
5. Table 2. Please better explain the criteria for selection of genes being shown here and the 
ordering- seems more useful for readers to go straight to the spreadsheets where they can sort 
the data, table feels arbitrary (i.e., what is its utility?). 

Author response: The selection criteria for Table 2 is explained in the text (lines 122-125). We 
think that the inclusion of tables in the main body of the manuscript to summarize the most 
significantly changed transcripts is useful for readers who may not wish to access the 
supplemental Excel files. 



December 18, 20221st Revision - Editorial Decision

December 18, 2022 

Dr. Li Wu
The University of Iowa
Microbiology and Immunology
51 Newton Road
Iowa City 52242

Re: Spectrum03943-22R1 (Epitranscriptomic N6-methyladenosine profile of SARS-CoV-2-infected human lung epithelial cells)

Dear Dr. Li Wu: 

Your manuscript has been accepted, and I am forwarding it to the ASM Journals Department for publication. You will be notified
when your proofs are ready to be viewed.

The ASM Journals program strives for constant improvement in our submission and publication process. Please tell us how we
can improve your experience by taking this quick Author Survey.

As an open-access publication, Spectrum receives no financial support from paid subscriptions and depends on authors' prompt
payment of publication fees as soon as their articles are accepted. You will be contacted separately about payment when the
proofs are issued; please follow the instructions in that e-mail. Arrangements for payment must be made before your article is
published. For a complete list of Publication Fees, including supplemental material costs, please visit our website. 

ASM policy requires that data be available to the public upon online posting of the article, so please verify all links to sequence
records, if present, and make sure that each number retrieves the full record of the data. If a new accession number is not linked
or a link is broken, provide production staff with the correct URL for the record. If the accession numbers for new data are not
publicly accessible before the expected online posting of the article, publication of your article may be delayed; please contact
the ASM production staff immediately with the expected release date.

Corresponding authors may join or renew ASM membership to obtain discounts on publication fees. Need to upgrade your
membership level? Please contact Customer Service at Service@asmusa.org. 

Thank you for submitting your paper to Spectrum.

Sincerely,

Yongjun Sui
Editor, Microbiology Spectrum

Journals Department
American Society for Microbiology
1752 N St., NW
Washington, DC 20036
E-mail: spectrum@asmusa.org

Supplemental Table S2: Accept
Supplemental Table S1: Accept
Supplemental Table S3: Accept
Supplemental table legends: Accept

https://www.surveymonkey.com/r/ASMJournalAuthors
https://journals.asm.org/publication-fees
https://www.asm.org/membership
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