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28th Sep 20201st Editorial Decision

Thank you for submit t ing your manuscript for considerat ion by the EMBO Journal. I sincerely 
apologise for the delay in the assessment of your study due to the high number of submissions our 
office is experiencing at the moment . I have now read your manuscript , the reviewer comments and 
your response to them. Based on our editorial assessment and the referees' posit ive evaluat ions, I 
would like to invite you to submit a revised version of the manuscript . 

I understand that the manuscript you have submit ted to us has already been revised in response to 
the reviewer comments, but the invitat ion to revise is a formal and technical requirement from our 
side to be able to resume the review process. Moreover, we rout inely perform an init ial quality 
cont rol on all revised manuscript s before re-review, for which we require the files to be in a specific 
format . Please revise your manuscript according to the inst ruct ions that follow below. I would also 
like to suggest including the data generated in response to Reviewer #2 in the manuscript , as 
these findings would be a valuable addit ion to the study. 

Please feel free to contact me if you have any further quest ions regarding the revision. Thank you 
for the opportunity to consider your work for publicat ion. I look forward to receiving your revised 
manuscript . 



Review #1 

1. How much time do you estimate the authors will
need to complete the suggested revisions:

Estimated time to Complete Revisions (Required) 

(Decision Recommendation) 

Less than 1 month 

2. Evidence, reproducibility and clarity:

Evidence, reproducibility and clarity (Required) 

**Summary** This work is a nice demonstration of cutting-edge live imaging of 
Arabidopsis roots grown on different nitrogen sources, and it links root response to 
nitrogen source to auxin distribution by altered PIN2 function. It presents evidence that 
PIN2 phosphorylation on an uncharacterized site in part regulates this response. The 
authors code a mathematical model that recapitulates the major properties of the root 
response to nitrate observed in the paper. **Major comments:** I have no major 
comments. **Minor comments:** I think the message of the paper would be stronger if a 
few points were made more clear. First, I had to re-read sections of the paper multiple 
times to grasp the elongation/division asynchrony phenotype. I think this is quite an 
interesting finding but I think it would help to describe it more directly. As an example, 
the abstract states: "We show that growth, i.e. tissue-specific cell division and 
elongation rates are fine-tuned by modulating auxin flux within and between tissues." I 
find this phrase leaves the reader still highly uncertain of what the basic phenotype is. I 
think it would help the reader to more precisely describe, upfront, the finding- ie, that 
growth on ammonium produced asynchrony in growth/division in root cell layers that 
was rescued by transfer to nitrate. Similarly, the direction of regulation by 
phosphorylation of S439 is a little hard to keep in mind. There are phrases like this: 
"Altogether, these results suggest that phosphorylation status of PIN2 on S439 account 
for fine-tuning of PIN2 trafficking towards the PM and polarity establishment under 
varying N sources." and "The functional characterization of PIN2 and its phosphor 
variants suggests that N source dependent regulation of PIN2 phosphorylation status 
has a direct impact on the flexible adjustment of PIN2 membrane localization and 
polarity, and thereby adaptation of root growth to varying forms of N supply" Again, it 
leaves the reader having to process a lot of information about what phosphorylation or 
dephosphorylation of this site is likely to do. It would be helpful for reader 
comprehension to state a model- that phosphorylation at this site leads to reduced 
lateralization when plants are on ammonium, and dephosphorylation promotes 
lateralization on nitrate, etc. Also, the above phrase ("The functional characterization of 
PIN2...") was repeated verbatim in the introduction and discussion. 

3. Significance:



Significance (Required) 

This work adds a new molecular link connecting regulation of root growth, at the 
cellular level, to whole-plant growth dynamics and nitrogen source availability. It will 
be of interest to the very large number of researchers concerned with polar auxin 
transport, as well as plant nutrient researchers, and others. The authors do a good job of 
being cautious in interpretation by not making unfounded assertions, and the data 
presentation is detailed and strong. My area of expertise is in plant cell/hormone 
signaling, so I am unable to assess the adequacy of the model, although it appears to be 
logical. In my mind the most important limitation of the study is the artificial 
experimental system where plants are grown on ammonium as a sole nitrogen source 
and abruptly transferred to nitrate. As the authors note, nitrate is the predominant 
nitrogen source in aerated soil where Arabidopsis typically grows. I think it is fair to 
question if the relatively lower abundance of PIN2, reduced PIN2 lateralization, and 
asynchronous cortex/epidermal division and elongation in plants grown on ammonium 
represent a specific, evolved response to this nitrogen source, or if the preference for 
nitrate of Arabidopsis means the phenotype on ammonium is a consequence of a more 
general stress condition. There is a difference between being able to say positively that 
the plant "tunes" growth based on nitrogen source (which sounds very purposeful), 
versus only being able to say that Arabidopsis did not evolve to subsist on only 
ammonium and it experiences stress when doing so. This is not a fatal flaw. I think the 
results in the paper are meaningful and provide interesting future directions for the 
study of PIN2 regulation, and of S439 in particular, during environmental adaptation, 
but I am not convinced that this is a specific mechanism evolved in nature to help plants 
cope with different nitrogen sources. This limits the generalizability of the findings at 
the present time. REFEREE'S CROSS-COMMENTING: The reviews seem consistent that 
this is a well-presented and interesting paper. They both agree that there are only a 
small number of changes required for publication. 

Review #2 

1. How much time do you estimate the authors will
need to complete the suggested revisions:

Estimated time to Complete Revisions (Required) 

(Decision Recommendation) 

Less than 1 month 

2. Evidence, reproducibility and clarity:

Evidence, reproducibility and clarity (Required) 



**Summary:** Particularly impressive is how this work brings together different fields 
of study - using high-resolution microscopy in combination with the study of growth 
dynamics and N-kinetics. It then goes on to implicate both auxin and auxin transport via 
subcellular trafficking of it's transporters in this, to help work out if altered auxin flow is 
a cause or effect - occurring early or later - during the adaptation process. The 
manuscript is well presented and the figures prepared to a very high standard. I would 
recommend to the journal to make these figures as large as possible, to enable the fine 
detail to be clearly seen There are a lot of supplemental figures but these have useful 
information to help back up the conclusions. In addition, the videos provide added value 
to the article. I thought that the decision tree figure was engaging, whilst also offering a 
robust way to categorise and analyse the data. **Major comments:** Since variable 
auxin level is well-known to be important (Model B, not Model A) I would have like to 
see a greater variety of models discussed in the main text. What about taking into 
account variable flow over day/night, for example? Could such changes affect how 
plants adapt to new N sources at night-time compared to during the day? Some of the 
figures mention a certain number of roots (e.g. Figure 1) and others mention a certain 
number with independent experiments (e.g. Figure 2) - please can you clarify if some 
experiments had true biological repeats and others not? They are all biological repeats 
in a sense since each measurement comes from a different seedling, but this was rather 
opaque. Supplementary Figure 10 is ok but it would be more useful in the form of a 
more realistic root diagram - showing the cell types and locations of activity relative to 
basipetal auxin flow. **Very minor comments:** Line 496 error: molecular mechanisms 
describing how 

3. Significance: 

Significance (Required) 

This work uses a range of physiological, molecular and imaging methods to investigate 
how plants adapt their growth to differing nitrogen levels and nitrogen forms. The 
authors find that cell elongation, per layer, changes in response to different 
environmental conditions, and is also distinct depending on the form of nitrogen. We 
already know that the form of nitrogen can be sensed differently (or at least there are 
different responses to it) depending on cell type, and this work nicely develops those 
ideas. It was sensible to focus on 'growth' and thus profile the epidermis and cortex 
here. However, this does set up the possibility of studying changes in the pericycle and 
thus lateral root development-related adaptations, which would be great to see in the 
future. This manuscript would be of wide interest to anyone interested in how 
multicellular systems respond to change and partition functions. REFEREE'S CROSS-
COMMENTING: I think our comments are well in agreement and suggests that a small 
amount of redrafting will help the authors to present a clear message. 
 
 



Manuscript EMBOJ-2020-106862 

Response to Reviewers 

Dear Editor, 

Thank you for giving us the opportunity to submit a revised version of the manuscript 

“Modulation of root growth by nutrient-defined regulation of polar auxin transport” for 

publication in The EMBO Journal. We appreciate the time and efforts that you and the 

reviewers dedicated to providing feedback on our manuscript and we are grateful for the 

insightful comments, which we found very helpful to improve the presentation and the main 

text of the manuscript. 

We have incorporated all the suggestions made by the reviewers. Those changes are 

highlighted within the manuscript. Please see below a point-by-point response to the reviewers’ 

comments and concerns. All line number refer to the revised manuscript file with tracked 

changes. 

Reviewers' Comments to the Authors: 

Reviewer #1 (Evidence, reproducibility and clarity (Required)): 

**Summary** 

This work is a nice demonstration of cutting-edge live imaging of Arabidopsis roots grown on 

different nitrogen sources, and it links root response to nitrogen source to auxin distribution by 

altered PIN2 function. It presents evidence that PIN2 phosphorylation on an uncharacterized 

site in part regulates this response. The authors code a mathematical model that recapitulates 

the major properties of the root response to nitrate observed in the paper. 

**Major comments:** 

I have no major comments. 

16th Oct 20201st Authors' Response to Reviewers



**Minor comments:** 

I think the message of the paper would be stronger if a few points were made more clear. First, 

I had to re-read sections of the paper multiple times to grasp the elongation/division asynchrony 

phenotype. I think this is quite an interesting finding but I think it would help to describe it 

more directly. As an example, the abstract states: 

"We show that growth, i.e. tissue-specific cell division and elongation rates are fine-tuned by 

modulating auxin flux within and between tissues." 

I find this phrase leaves the reader still highly uncertain of what the basic phenotype is. I think 

it would help the reader to more precisely describe, upfront, the finding- ie, that growth on 

ammonium produced asynchrony in growth/division in root cell layers that was rescued by 

transfer to nitrate. Similarly, the direction of regulation by phosphorylation of S439 is a little 

hard to keep in mind. There are phrases like this: 

"Altogether, these results suggest that phosphorylation status of PIN2 on S439 account for fine-

tuning of PIN2 trafficking towards the PM and polarity establishment under varying N 

sources." and "The functional characterization of PIN2 and its phosphor variants suggests that 

N source dependent regulation of PIN2 phosphorylation status has a direct impact on the 

flexible adjustment of PIN2 membrane localization and polarity, and thereby adaptation of root 

growth to varying forms of N supply" 

Again, it leaves the reader having to process a lot of information about what phosphorylation 

or dephosphorylation of this site is likely to do. It would be helpful for reader comprehension 

to state a model- that phosphorylation at this site leads to reduced lateralization when plants 

are on ammonium, and dephosphorylation promotes lateralization on nitrate, etc. 

Also, the above phrase ("The functional characterization of PIN2...") was repeated verbatim in 

the introduction and discussion. 

Author response: Thank you for pointing this out. We agree that presentation of specific 

aspects of PIN2 mediated transport and root growth adaptation to either ammonium or nitrate 

was not sufficiently clear. In the revised manuscript we paid attention to more clear and 



straightforward description of the respective findings (lines (45-56, 72-133, 158-163, 220-221, 

252-269, 289-291, 376-377, 420-422, 426-440, 450-458, 495-543, 553-554, 557-569, 593-613, 

625-633, 648-650, 666-682 in the “EMBOJ-2020-106862_Tracked changes_manuscript 

text.pdf” file).  

 

Reviewer #1 (Significance (Required)): 

This work adds a new molecular link connecting regulation of root growth, at the cellular level, 

to whole-plant growth dynamics and nitrogen source availability. It will be of interest to the 

very large number of researchers concerned with polar auxin transport, as well as plant nutrient 

researchers, and others. The authors do a good job of being cautious in interpretation by not 

making unfounded assertions, and the data presentation is detailed and strong. My area of 

expertise is in plant cell/hormone signaling, so I am unable to assess the adequacy of the model, 

although it appears to be logical. 

In my mind the most important limitation of the study is the artificial experimental system 

where plants are grown on ammonium as a sole nitrogen source and abruptly transferred to 

nitrate. As the authors note, nitrate is the predominant nitrogen source in aerated soil where 

Arabidopsis typically grows. I think it is fair to question if the relatively lower abundance of 

PIN2, reduced PIN2 lateralization, and asynchronous cortex/epidermal division and elongation 

in plants grown on ammonium represent a specific, evolved response to this nitrogen source, 

or if the preference for nitrate of Arabidopsis means the phenotype on ammonium is a 

consequence of a more general stress condition. There is a difference between being able to 

say positively that the plant "tunes" growth based on nitrogen source (which sounds very 

purposeful), versus only being able to say that Arabidopsis did not evolve to subsist on only 

ammonium and it experiences stress when doing so. This is not a fatal flaw. I think the results 

in the paper are meaningful and provide interesting future directions for the study of PIN2 

regulation, and of S439 in particular, during environmental adaptation, but I am not convinced 

that this is a specific mechanism evolved in nature to help plants cope with different nitrogen 

sources. This limits the generalizability of the findings at the present time. 

 

Authors response: We agree with the reviewer. We also asked whether the developmental and 

growth adaptation of roots to either ammonium or nitrate represent a specific, nitrogen source 



dependent response, or it might be the consequence of a more general stress condition, caused 

by the experimental setup. To address this question we performed three sets of experiments 

(please see Fig. EV5 and lines 479-512 in the revised manuscript). 

We hope that in the light of the presented experiments the reviewer is more convinced about 

the nitrogen source specificity of our findings. 

 

REFEREE'S CROSS-COMMENTING: 

The reviews seem consistent that this is a well-presented and interesting paper. They both agree 

that there are only a small number of changes required for publication.  

Reviewer #2 (Evidence, reproducibility and clarity (Required)): 

**Summary:** 

Particularly impressive is how this work brings together different fields of study - using high-

resolution microscopy in combination with the study of growth dynamics and N-kinetics. It 

then goes on to implicate both auxin and auxin transport via subcellular trafficking of it's 

transporters in this, to help work out if altered auxin flow is a cause or effect - occurring early 

or later - during the adaptation process. 

 

The manuscript is well presented and the figures prepared to a very high standard. I would 

recommend to the journal to make these figures as large as possible, to enable the fine detail to 

be clearly seen There are a lot of supplemental figures but these have useful information to 

help back up the conclusions. In addition, the videos provide added value to the article. I 

thought that the decision tree figure was engaging, whilst also offering a robust way to 

categorise and analyse the data. 

 

**Major comments:** 

Since variable auxin level is well-known to be important (Model B, not Model A) I would have 

like to see a greater variety of models discussed in the main text. What about taking into account 

variable flow over day/night, for example? Could such changes affect how plants adapt to new 

N sources at night-time compared to during the day? 



Author’s response: Thank you for pointing out the day and night rhythmicity. The reviewer 

is correct and we are aware of the studies showing that the circadian clock regulates auxin 

signaling and responses1.  However, as we show in Figure 1a, although day-night cycling 

affects root growth, we could not observe any measurable nitrogen source-specific component 

in this effect. Therefore, in the presented models, we think the circadian effect is so minor that 

makes it negligible.  

Some of the figures mention a certain number of roots (e.g. Figure 1) and others mention a 

certain number with independent experiments (e.g. Figure 2) - please can you clarify if some 

experiments had true biological repeats and others not? They are all biological repeats in a 

sense since each measurement comes from a different seedling, but this was rather opaque. 

Supplementary Figure 10 is ok but it would be more useful in the form of a more realistic root 

diagram - showing the cell types and locations of activity relative to basipetal auxin flow. 

Authors response: 

We apologize for impreciseness regarding “biological repeats”. All of the presented 

experiments have biological repetitions. We mean biological replicates on “independent 

experiments”. For example in Figure 1a “three independent experiments (each consisting of 3 

roots per treatment)” means that the presented data represents the geomean of 9 roots from 3 

biological repetitions. We would like to mention here that due to the experimental setup of the 

real-time imaging we are limited in the numbers of the imaged roots per experiment. In Figure 

2 “Data are derived from 5 roots per condition from three independent experiments” means we 

grouped measurements from 3 biological replicates. We corrected the phrase ‘independent 

experiments’ to ‘biological replicates’ in the manuscript. 

Supplemental Figure 10 was corrected, please see as Appendix Fig. S8. 

**Very minor comments:** 

Line 496 error: molecular mechanisms describing how 

Authors response: Thank you for noticing that, it has been corrected. 



Reviewer #2 (Significance (Required)): 

This work uses a range of physiological, molecular and imaging methods to investigate how 

plants adapt their growth to differing nitrogen levels and nitrogen forms. The authors find that 

cell elongation, per layer, changes in response to different environmental conditions, and is 

also distinct depending on the form of nitrogen. We already know that the form of nitrogen can 

be sensed differently (or at least there are different responses to it) depending on cell type, and 

this work nicely develops those ideas. 

It was sensible to focus on 'growth' and thus profile the epidermis and cortex here. However, 

this does set up the possibility of studying changes in the pericycle and thus lateral root 

development-related adaptations, which would be great to see in the future. 

This manuscript would be of wide interest to anyone interested in how multicellular systems 

respond to change and partition functions. 

REFEREE'S CROSS-COMMENTING: 

I think our comments are well in agreement and suggests that a small amount of redrafting will 

help the authors to present a clear message. 

Bibliography 

1. The Circadian Clock Regulates Auxin Signaling and Responses in Arabidopsis.

doi:10.1371/journal.pbio.0050222.



23rd Oct 20201st Revision - Editorial Decision

Thank you for submit t ing the revised version of your Review Commons manuscript . To my 
assessment , reviewer comments are sufficient ly addressed, and there now remain only a few 
editorial issues that have to be solved before I can extend formal acceptance of the manuscript.



29th Oct 20202nd Authors' Response to Reviewers

The authors performed the requested changes.



6th Nov 20202nd Revision - Editorial Decision

Editor accepted the manuscript.
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� common tests, such as t-test (please specify whether paired vs. unpaired), simple χ2 tests, Wilcoxon and Mann-Whitney 
tests, can be unambiguously identified by name only, but more complex techniques should be described in the methods 
section;

� are tests one-sided or two-sided?
� are there adjustments for multiple comparisons?
� exact statistical test results, e.g., P values = x but not P values < x;
� definition of ‘center values’ as median or average;
� definition of error bars as s.d. or s.e.m. 

1.a. How was the sample size chosen to ensure adequate power to detect a pre-specified effect size?

1.b. For animal studies, include a statement about sample size estimate even if no statistical methods were used.

2. Describe inclusion/exclusion criteria if samples or animals were excluded from the analysis. Were the criteria pre-
established?

3. Were any steps taken to minimize the effects of subjective bias when allocating animals/samples to treatment (e.g. 
randomization procedure)? If yes, please describe. 

For animal studies, include a statement about randomization even if no randomization was used.

4.a. Were any steps taken to minimize the effects of subjective bias during group allocation or/and when assessing results 
(e.g. blinding of the investigator)? If yes please describe.

4.b. For animal studies, include a statement about blinding even if no blinding was done

5. For every figure, are statistical tests justified as appropriate?

Do the data meet the assumptions of the tests (e.g., normal distribution)? Describe any methods used to assess it.

Is there an estimate of variation within each group of data?

NA

No data sets were excluded from the analyses reported.

Different treatments, mutants and conditions were analyzed in a randomized way.

Manuscript Number: EMBOJ-2020-106862

Yes.

The statistical significance was evaluated either with the Student’s t-test or two-way ANOVA 
(indicated for every case in the manuscript).

No.

NA

Blinding was not relevant for this study.

NA

1. Data

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.
figure panels include only data points, measurements or observations that can be compared to each other in a scientifically 
meaningful way.

The data shown in figures should satisfy the following conditions:

Source Data should be included to report the data underlying graphs. Please follow the guidelines set out in the author ship 
guidelines on Data Presentation.

Please fill out these boxes ê (Do not worry if you cannot see all your text once you press return)

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

There was no specific statistical method used to determine sample size. Sample sizes were 
estimated as described in Material and Methods and in the Figure legends. 

graphs 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 and any statistical test employed should be 
justified

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

Each figure caption should contain the following information, for each panel where they are relevant:

2. Captions

B- Statistics and general methods

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.

a statement of how many times the experiment shown was independently replicated in the laboratory.

Any descriptions too long for the figure legend should be included in the methods section and/or with the source data.

 

In the pink boxes below, please ensure that the answers to the following questions are reported in the manuscript itself. 
Every question should be answered. If the question is not relevant to your research, please write NA (non applicable).  
We encourage you to include a specific subsection in the methods section for statistics, reagents, animal models and human 
subjects.  

definitions of statistical methods and measures:

a description of the sample collection allowing the reader to understand whether the samples represent technical or 
biological replicates (including how many animals, litters, cultures, etc.).
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This checklist is used to ensure good reporting standards and to improve the reproducibility of published results. These guidelines are 
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authorship guidelines in preparing your manuscript.  

PLEASE NOTE THAT THIS CHECKLIST WILL BE PUBLISHED ALONGSIDE YOUR PAPER
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YOU MUST COMPLETE ALL CELLS WITH A PINK BACKGROUND ê



Is the variance similar between the groups that are being statistically compared?

6. To show that antibodies were profiled for use in the system under study (assay and species), provide a citation, catalog 
number and/or clone number, supplementary information or reference to an antibody validation profile. e.g., 
Antibodypedia (see link list at top right), 1DegreeBio (see link list at top right).

7. Identify the source of cell lines and report if they were recently authenticated (e.g., by STR profiling) and tested for 
mycoplasma contamination.

* for all hyperlinks, please see the table at the top right of the document

8. Report species, strain, gender, age of animals and genetic modification status where applicable. Please detail housing 
and husbandry conditions and the source of animals.

9. For experiments involving live vertebrates, include a statement of compliance with ethical regulations and identify the 
committee(s) approving the experiments.

10. We recommend consulting the ARRIVE guidelines (see link list at top right) (PLoS Biol. 8(6), e1000412, 2010) to ensure 
that other relevant aspects of animal studies are adequately reported. See author guidelines, under ‘Reporting 
Guidelines’. See also: NIH (see link list at top right) and MRC (see link list at top right) recommendations.  Please confirm 
compliance.

11. Identify the committee(s) approving the study protocol.

12. Include a statement confirming that informed consent was obtained from all subjects and that the experiments 
conformed to the principles set out in the WMA Declaration of Helsinki and the Department of Health and Human 
Services Belmont Report.

13. For publication of patient photos, include a statement confirming that consent to publish was obtained.

14. Report any restrictions on the availability (and/or on the use) of human data or samples.

15. Report the clinical trial registration number (at ClinicalTrials.gov or equivalent), where applicable.

16. For phase II and III randomized controlled trials, please refer to the CONSORT flow diagram (see link list at top right) 
and submit the CONSORT checklist (see link list at top right) with your submission. See author guidelines, under ‘Reporting 
Guidelines’. Please confirm you have submitted this list.

17. For tumor marker prognostic studies, we recommend that you follow the REMARK reporting guidelines (see link list at 
top right). See author guidelines, under ‘Reporting Guidelines’. Please confirm you have followed these guidelines.

18: Provide a “Data Availability” section at the end of the Materials & Methods, listing the accession codes for data 
generated in this study and deposited in a public database (e.g. RNA-Seq data: Gene Expression Omnibus GSE39462, 
Proteomics data: PRIDE PXD000208 etc.) Please refer to our author guidelines for ‘Data Deposition’.

Data deposition in a public repository is mandatory for: 
a. Protein, DNA and RNA sequences 
b. Macromolecular structures 
c. Crystallographic data for small molecules 
d. Functional genomics data 
e. Proteomics and molecular interactions

19. Deposition is strongly recommended for any datasets that are central and integral to the study; please consider the 
journal’s data policy. If no structured public repository exists for a given data type, we encourage the provision of datasets 
in the manuscript as a Supplementary Document (see author guidelines under ‘Expanded View’ or in unstructured 
repositories such as Dryad (see link list at top right) or Figshare (see link list at top right).
20. Access to human clinical and genomic datasets should be provided with as few restrictions as possible while respecting 
ethical obligations to the patients and relevant medical and legal issues. If practically possible and compatible with the 
individual consent agreement used in the study, such data should be deposited in one of the major public access-
controlled repositories such as dbGAP (see link list at top right) or EGA (see link list at top right).
21. Computational models that are central and integral to a study should be shared without restrictions and provided in a 
machine-readable form.  The relevant accession numbers or links should be provided. When possible, standardized format 
(SBML, CellML) should be used instead of scripts (e.g. MATLAB). Authors are strongly encouraged to follow the MIRIAM 
guidelines (see link list at top right) and deposit their model in a public database such as Biomodels (see link list at top 
right) or JWS Online (see link list at top right). If computer source code is provided with the paper, it should be deposited 
in a public repository or included in supplementary information.

22. Could your study fall under dual use research restrictions? Please check biosecurity documents (see link list at top 
right) and list of select agents and toxins (APHIS/CDC) (see link list at top right). According to our biosecurity guidelines, 
provide a statement only if it could.
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