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July 1, 20211st Editorial Decision

July 1, 2021 

Dr. Francisco A Cubillos
Universidad de Sant iago de Chile
Sant iago 
Chile

Re: mSystems00466-21 (Uncovering divergence in gene expression regulat ion in the adaptat ion of
yeast to nit rogen scarcity)

Dear Dr. Francisco A Cubillos: 

Thank you for submit t ing your manuscript  to mSystems. We have completed our review and I am
pleased to inform you that, in principle, we expect to accept it  for publicat ion in mSystems. However,
acceptance will not  be final unt il you have adequately addressed the reviewer comments.

After reading the manuscript  myself, I have decided to move forward with just  2 reviews instead of
wait ing longer for the third reviewer (reviewer #1). There are several general considerat ions raised
by each reviewer. Please give these some thought in your response. Although I personally am
comfortable with the techniques and bioinformat ic analyses, the writ ing is very technical and you
may have trouble engaging scient ists interested in the topic. 

Thank you for the privilege of reviewing your work. Below you will find instruct ions from the
mSystems editorial office and comments generated during the review. 

Preparing Revision Guidelines
To submit  your modified manuscript , log onto the eJP submission site at
ht tps://msystems.msubmit .net/cgi-bin/main.plex. Go to Author Tasks and click the appropriate
manuscript  t it le to begin the revision process. The informat ion that you entered when you first
submit ted the paper will be displayed. Please update the informat ion 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 mult ipanel figures must be assembled
into one file.
• Manuscript : A .DOC version of the revised manuscript  
• Figures: Editable, high-resolut ion, individual figure files are required at  revision, TIFF or EPS files are
preferred

For complete guidelines on revision requirements for your art icle type, please see the journal Art icle
Types requirement at  ht tps://journals.asm.org/journal/mSystems/art icle-types. Submissions of a
paper that  does not conform to mSystems guidelines will delay acceptance of your
manuscript . 

Corresponding authors may join or renew ASM membership to obtain discounts on publicat ion fees.

https://www.asm.org/membership


Need to upgrade your membership level? Please contact  Customer Service at
Service@asmusa.org.

Thank you for submit t ing your paper to mSystems.

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

Sincerely,

Jeffrey Blanchard

Editor, mSystems

Journals Department
American Society for Microbiology
1752 N St., NW
Washington, DC 20036
E-mail: peerreview@asmusa.org
Phone: 1-202-942-9338

Reviewer comments:

Reviewer #2 (Comments for the Author):

To survive to stressful condit ions such as nit rogen scarcity, the budding yeast Saccharomyces
cerevisiae rewires its t ranscript ional output. In this study, the authors used a hybrid generated with
two isolates (a winemaking and oak tree strain) showing differences in nit rogen consumption in
order to map cis factors involved in the divergence of gene expression in response to nit rogen
scarcity. In this context , they obtained genome-wide allele-specific profiles of chromat in
accessibility, t ranscript ion factor binding, and gene expression through ATAC seq and RNA-seq.
They evaluated whether differences in nit rogen consumption between the strains were due to cis-
regulatory variants modulated through environments differing in nit rogen availability. They reported
numerous events of allelic differences in chromat in accessibility between these two strains, with
few of them correlat ing with ASE. In fact , one third of the allelic differences in gene expression and
accessibility only occur under low nit rogen. By performing allele specific TFB footprint ing, they
revealed potent ial TFs driving allelic expression differences, some of which have never been
associated to the regulat ion of nit rogen metabolism.

The results presented in this manuscript  are clear and the conclusions are convincing and well
supported by facts. The experiments are carefully designed and well described so they can be
reproduced. In part icular, experiments are thoroughly carried out and provide very detailed
informat ion. Finally, the results are clearly discussed and compared to previous studies related to
the topic. Overall, the paper is well-writ ten and the figures and tables clear and informat ive. It  is
within the scope of mSystems.

Nevertheless, I have several points that need to be addressed:

1. The authors crossed two isolates, a winemaking strain (DBVPG6765), and an un-domest icated

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


strain (YPS128) isolated from an oak tree. They said that these strains are divergent and
contrast ing.

How divergent are these strains in terms of genet ic divergence? In addit ion, variat ion in nit rogen
metabolism has been described among large populat ions of isolates. It  would be interest ing to
replace this study and compare the phenotypic behavior of these two strains with the others.

2. page 5 line 129
The authors say 'we used WE xNA...' but  they never defined WE and NA in the main text . Which
strain is which?

3. page 5 line 144
The authors ment ioned YAN but as previously this is not defined before in the main text . Only in
the figure legend.

4. page 6 line 160
"We collected mRNA from the WE x NA hybrid after 14 hours of fermentat ion"
Why after 14 hours?

5. page 7 line190
"we considered a regulatory region of 400 bp upstream of the TSS of each gene"
Here also, why 400 bp?

6. In the discussion, the authors should ment ion the fact  that  the study was based on one hybrid
generated with two genet ic backgrounds and consequent ly some conclusions should be taken with
caut ion.

Reviewer #3 (Comments for the Author):

The manuscript  by Villarroel et  al. contains experiments that have been carefully performed and the
conclusions supported by the data presented. There are, however, several points that would
benefit  from attent ion.
1. The manuscript  is largely descript ive in nature. The authors have presented evidence on a
genome wide scale that has been repeatedly shown to occur on a gene specific basis.
2. The manuscript 's greatest  value is not in its conclusions but as a source of data to be mined by
others.
3. The manuscript  will be difficult  to read for invest igators outside of the systems biology field
thereby reducing its overall impact.
4. In mult iple places the authors cite gene names without ident ifying their designat ions, e.g., line
369. When a gene name is used, it  would be useful to the reader to also ident ify its funct ion.
5. It  has been shown that DAL80 binds to mult iple loci within the coding region of many genes. It  is
somewhat surprising that these interact ions were not analyzed.
6. It  may be beyond the scope of the present work, but none of the conclusions of the work were
validated in an independent manner using newly discovered genes showing the greatest  effects in
their experiments and designated as being new elements in nit rogen-responsive regulat ion.

Please see comments to the authors for informat ion pert inent to quest ions 1 and 2.





Response to Reviewers 

After reading the manuscript myself, I have decided to move forward with just 2 reviews instead 
of waiting longer for the third reviewer (reviewer #1). There are several general considerations 
raised by each reviewer. Please give these some thought in your response. Although I personally 
am comfortable with the techniques and bioinformatic analyses, the writing is very technical and 
you may have trouble engaging scientists interested in the topic. 

 

R: We thank the editor for providing the available reviews. In this new version, we reduced some 
technical aspects throughout the manuscript and we aimed to provide more biological insights 
(for example in the Discussion section) into the text. We sincerely hope that this new version 
meets the requirements made by both reviewers and the editor.   

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

Reviewer comments: 
 
Reviewer #2 (Comments for the Author): 
 
To survive to stressful conditions such as nitrogen scarcity, the budding yeast Saccharomyces 
cerevisiae rewires its transcriptional output. In this study, the authors used a hybrid generated 
with two isolates (a winemaking and oak tree strain) showing differences in nitrogen consumption 
in order to map cis factors involved in the divergence of gene expression in response to nitrogen 
scarcity. In this context, they obtained genome-wide allele-specific profiles of chromatin 
accessibility, transcription factor binding, and gene expression through ATAC seq and RNA-seq. 
They evaluated whether differences in nitrogen consumption between the strains were due to cis-
regulatory variants modulated through environments differing in nitrogen availability. They 
reported numerous events of allelic differences in chromatin accessibility between these two 
strains, with few of them correlating with ASE. In fact, one third of the allelic differences in gene 
expression and accessibility only occur under low nitrogen. By performing allele specific TFB 
footprinting, they revealed potential TFs driving allelic expression differences, some of which have 
never been associated to the regulation of nitrogen metabolism. 
 
The results presented in this manuscript are clear and the conclusions are convincing and well 
supported by facts. The experiments are carefully designed and well described so they can be 
reproduced. In particular, experiments are thoroughly carried out and provide very detailed 
information. Finally, the results are clearly discussed and compared to previous studies related to 
the topic. Overall, the paper is well-written and the figures and tables clear and informative. It is 
within the scope of mSystems. 
 
Nevertheless, I have several points that need to be addressed: 
 
1. The authors crossed two isolates, a winemaking strain (DBVPG6765), and an un-domesticated 
strain (YPS128) isolated from an oak tree. They said that these strains are divergent and 
contrasting. 
 
How divergent are these strains in terms of genetic divergence? 
 
R: The two strains used in this study exhibit an average of 1 SNP every 148 bp, equivalent to 
0.6% sequence divergence. In total, there are 76,727 SNPs between WE and NA, which 



represents a greater number of SNPs when compared to the widely used BY × RM cross, which 
has ∼47,000 of segregating sites.  (Natural single-nucleosome epi-polymorphisms in yeast. PLoS 
Genet. 2010 Apr 22; 6(4):e1000913.) 
We have now included the sequence divergence percentage in the main text (between current 
lines 129 and 138). 
 
 
In addition, variation in nitrogen metabolism has been described among large populations of 
isolates. It would be interesting to replace this study and compare the phenotypic behavior of 
these two strains with the others. 
 
R: Indeed, these two strains have contrasting nitrogen consumption profiles. Others (and 
ourselves) previously studied these strains in synthetic wine musts, demonstrating that wine 
strains have efficient consumption profiles compared to oak isolates. These previous studies led 
us to select these two strains to construct the F1 hybrid and evaluate allele-specific differences 
for this phenotype. Yet, this is the first study to compare these wine and oak strains consumption 
profiles under low nitrogen conditions. We have now referred to those manuscripts in several 
passages of main text.  
 
 
2. page 5 line 129 
 
The authors say 'we used WE xNA...' but they never defined WE and NA in the main text. Which 
strain is which? 
 
R: This is now indicated in the main text (now lines 162-163) 
 
3. page 5 line 144 
 
The authors mentioned YAN but as previously this is not defined before in the main text. Only in 
the figure legend. 
 
R: This in now defined in the main text (now line 168) 
 
4. page 6 line 160 
 
"We collected mRNA from the WE x NA hybrid after 14 hours of fermentation" 
Why after 14 hours? 
 
R: We thank the reviewer for this question. We have now included a new sentence in the 
manuscript to clarify explain why the 14 hours time-point was chosen (now lines 211-215) 
 
‘We chose this time point due to the primary consumption of preferred nitrogen sources under 
nitrogen excess (NCR suppressed state) and the complete YAN consumption under low nitrogen, 
likely triggering a nitrogen starvation stress response (NCR active state). Hence significant 
differences in gene expression and regulation between environments and genetic backgrounds 
were expected’ 
 
5. page 7 line190 
"we considered a regulatory region of 400 bp upstream of the TSS of each gene" 
Here also, why 400 bp? 



 
R: Again, we appreciate the reviewer’s observation. This is now explained in the main text. We 
also refer to another study where the same criteria for regulatory regions was used to evaluate 
chromatin accessibility. (please see new text between lines 240-243). 
 
‘For the analyses shown hereafter, to evaluate the corresponding ATAC-seq signal, we 
considered a regulatory region of 400 bp upstream of the TSS of each gene. We based the 
selection of the regulatory region size on two antecedents, i) it correlates well with gene 
expression in low and excess nitrogen conditions, and ii) another study previously used a similar 
region size’ 
 
6. In the discussion, the authors should mention the fact that the study was based on one hybrid 
generated with two genetic backgrounds and consequently some conclusions should be taken 
with caution. 
 
We strongly agree with the reviewer, in particular when discussing mechanistic events driving 
ASE such as GATA TFs that might be specific for these two genetic backgrounds. We have now 
incorporated the following sentence to address this claim. 
 
‘Here, we compared two genetic backgrounds in a hybrid context under controlled laboratory 
conditions; hence mechanistic conclusions should be taken cautiously’ 
 
------------------------------------------------------------------------------------------------------------------------------- 
Reviewer #3 (Comments for the Author): 
 
The manuscript by Villarroel et al. contains experiments that have been carefully performed and 
the conclusions supported by the data presented. There are, however, several points that would 
benefit from attention. 
 
 
1. The manuscript is largely descriptive in nature. The authors have presented evidence on a 
genome wide scale that has been repeatedly shown to occur on a gene specific basis. 
 
R: This manuscript intends to provide novel insights into mechanisms underlying nitrogen 
consumption differences between yeast strains. In this way, we identified biological and molecular 
processes differentially expressed between strains, providing an alternative perspective to 
understand phenotypic variability due to mutations in regulatory regions (rather than only 
mutations in coding regions). Furthermore, we provide specific examples of genes and TFs to 
give the reader a closer perspective of what happens at the gene level. Yet, novel cis-mechanisms 
driving the adaptation to low nitrogen fermentation are provided, demonstrating an environmental-
specific cis-response.   
 
2. The manuscript's greatest value is not in its conclusions but as a source of data to be mined 
by others. 
 
R: We appreciate that others could consistently use this dataset in the future, and we expect to 
serve as a contribution to the scientific community trying to assess cis-regulatory variation.   
 
3. The manuscript will be difficult to read for investigators outside of the systems biology field 
thereby reducing its overall impact. 
 



We still expect that our results can evoke interest beyond the system biology field, although, we 
think that they are very suitable for the mSystems readership. For example, some of our findings 
complements previous research in genetic variants affecting wine fermentation, which currently 
are constrained to coding genes. In addition, ATAC-seq has become a technology heavily used 
in mammal research, but not widely exploited in eukaryotic microorganisms, hence we expect 
that our research can guide future studies in other models.   
 
4. In multiple places the authors cite gene names without identifying their designations, e.g., line 
369. When a gene name is used, it would be useful to the reader to also identify its function. 
 
R: We thank the reviewer for this suggestion. We have now expanded gene information regarding 
their designations for THI4, STF1 and others (e.g., please see new lines 452 and 456). Proteins 
mentioned only by name corresponded to transcription factors. 
 
5. It has been shown that DAL80 binds to multiple loci within the coding region of many genes. It 
is somewhat surprising that these interactions were not analyzed. 
 
R: We agree with the reviewer that the findings in Ronsmans et al (2019), i.e., DAL80 binding at 
coding regions of highly expressed NCR-responsive genes, are interesting events occurring 
during nitrogen stress in yeast. However, those events are rare, and accounting for them could 
further complicate our genome-wide testing of ATAC-seq footprints. Importantly, we have cross-
referenced our data with those of Ronsmans et al (2019) (please, see new lines 318-321). 
Following up on the reviewer's suggestion, we tested for footprints at the MEP2 coding region 
(studied in detail in Ronsmans et al.). However, we did not find any significant scores for any 
footprint, probably due to low ATAC-seq coverage at the MEP2 coding region.  
  
 
6. It may be beyond the scope of the present work, but none of the conclusions of the work were 
validated in an independent manner using newly discovered genes showing the greatest effects 
in their experiments and designated as being new elements in nitrogen-responsive regulation. 
 
R: We agree with the reviewer that wet-lab experiments could have further supported and/or 
expanded some of our findings. In fact, in our manuscript, we acknowledge this minor limitation 
(e.g., lines 450-453), which, as the reviewer points out, does not affect the current scope of our 
work, but instead encourages different and exciting paths for the future. In addition, due to last 
year limitations to lab work, we decided to address mechanistic questions using additional 
bioinformatic analyses beyond those usually performed in ATAC-seq studies, such as allele-
specific TF footprints analysis.  
 



August 5, 20211st Revision - Editorial Decision

August 5, 2021 

Dr. Francisco A Cubillos
Universidad de Sant iago de Chile
Sant iago 
Chile

Re: mSystems00466-21R1 (Uncovering divergence in gene expression regulat ion in the adaptat ion
of yeast to nit rogen scarcity)

Dear Dr. Francisco A Cubillos: 

Thank you for your thoughtful comments. Your manuscript  has been accepted, and I am forwarding
it  to the ASM Journals Department for publicat ion. For your reference, ASM Journals' address is
given below. Before it  can be scheduled for publicat ion, your manuscript  will be checked by the
mSystems senior product ion editor, Ellie Ghat ineh, to make sure that all elements meet the
technical requirements for publicat ion. She will contact  you if anything needs to be revised before
copyedit ing and product ion can begin. Otherwise, you will be not ified when your proofs are ready to
be viewed.

As an open-access publicat ion, mSystems receives no financial support  from paid subscript ions and
depends on authors' prompt payment of publicat ion fees as soon as their art icles are accepted. =

Publicat ion Fees:
You will be contacted separately about payment when the proofs are issued; please follow the
instruct ions in that e-mail. Arrangements for payment must be made before your art icle is
published. For a complete list  of Publicat ion Fees, including supplemental material costs, please
visit  our website. 

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

For mSystems research art icles, you are welcome to submit  a short  author video for your
recent ly accepted paper. Videos are normally 1 minute long and are a great opportunity for junior
authors to get greater exposure. Important ly, this video will not  hold up the publicat ion of your
paper, and you can submit  it  at  any t ime. 

Details of the video are:

· Minimum resolut ion of 1280 x 720
· .mov or .mp4. video format
· Provide video in the highest quality possible, but do not exceed 1080p
· Provide a st ill/profile picture that is 640 (w) x 720 (h) max
· Provide the script  that  was used

We recognize that the video files can become quite large, and so to avoid quality loss ASM

https://journals.asm.org/publication-fees
https://www.asm.org/membership


suggests sending the video file via ht tps://www.wetransfer.com/. When you have a final version of
the video and the st ill ready to share, please send it  to Ellie Ghat ineh at  eghat ineh@asmusa.org.

Thank you for submit t ing your paper to mSystems.

Sincerely,

Jeffrey Blanchard
Editor, mSystems

Journals Department
American Society for Microbiology
1752 N St., NW
Washington, DC 20036
E-mail: peerreview@asmusa.org
Phone: 1-202-942-9338
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