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1st Editorial Decision 2" May 2018

Thank you again for submitting your work to Molecular Systems Biology. We have now heard back
from the two referees who agreed to evaluate your study. As you will see below, the reviewers
acknowledge that the study seems potentially interesting. They raise however a series of concerns,
which we would ask you to address in a revision of the manuscript.

Reviewer #2 provides constructive suggestions on additional analyses that will enhance the impact
of the study. I think that overall the recommendations of the reviewers are rather clear, but please let
me know in case you would like to discuss further any of the reviewers' comments.

REFEREE REPORTS
Reviewer #1:

In this work the authors present the application of deep scanning mutagenesis to multiple proteins
involved in lysine metabolism with the goal of better understanding the multiple factors that lead to
increased production. The work appears to be scientifically sound, and in fact, most of the findings
are backed up by other historic studies that have looked at various aspects of this system. Overall, I
found the work interesting and clearly presented, but throughout struggled to see the leap in
understanding that the paper seemed to suggest in the introduction. I also felt that a more balanced
presentation of the methodology in this setting was required to explain not only the potential of the
approach, but also the constraints, limits and scalability (see comment 2 below). In light of this, I'd
also recommend the authors think about whether the paper might work better if presented more like
a method than an article. MSB do have a new category of paper for this.

Below are some major points for consideration:
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1. The introduction nicely outlined the importance of considering multiple points in a pathway or
complex regulatory network to assess the role of mutations on fitness. Based on this I was expecting
to see combinations of mutations explored to look at synergetic or antagonistic effects of changes to
multiple elements in the system. However, if I have interpreted the approach correctly, each
mutation only affects one gene. While I agree that it's very useful to be able to use pooled
sequencing, surely this approach is no different to producing 17 CREATE libraries one for each
gene in isolation and then pooling to sequence everything together? Is this approach not
significantly hampered by not considering mutations in multiple genes at once? (although this will
cause further problems with scalability)

2. One of the challenges with combinatorial approaches is the large numbers of possibilities that
arise as the system of interest grows even moderately. As the approach presented here is all about
scaling beyond single proteins, how large a system could be investigated with current chip oligo
synthesis technologies and sequencing methods? How well does is scale with the number of proteins
in a pathway? I would expect to see some calculations and discussion on these properties and
specifically the limits of what is currently possible. The paper currently lacks a balanced perspective
on limits and capabilities of the approach.

3. When presenting the enrichment of synonymous mutations in LysP you mention some of the
mechanisms that might play a role, but do not provide any information as to whether this is
supported by, for example, folding energy of the modified transcript, whether the structure of the
LysP protein is likely to require co-translational folding (Zhang et al. Nature Structural and
Molecular Biology 16:274, 2009), or if secondary structures in the transcript might be disrupted and
cause issues with translational dynamics (Gorochowski et al. Nucleic Acids Research 43:3022-3032,
2015). Some expansion of this analysis would help strengthen the claims made and hopefully better
pinpoint the beneficial effect.

4. There was a lack of data regarding the sequencing performed. For example, the number of reads
achieved for each replicate, number of mapped reads, number of reads after filtering, etc. This
information would be useful to include as a Supplementary File to assess this crucial part of the
process.

I also had a few minor comments:

Line 521: the "-16" should be superscript. I'd advise the authors also checking throughout to ensure
that subscripts and superscripts are as they should be.

Figure 1D: I didn't find the CREATE workflow particularly clear. It would help to include more
details about the steps you take and describing these either visually in the figure or briefly in the
caption?

All figures: I found much of the text in the figures barely readable, which makes them frustrating to
understand. It would help if it was ensured all text was larger than 6 pt when composed into a
figure.

Reviewer #2:

Bassalo et al., manuscript named "Deep scanning lysine metabolism in Escherichia coli" is well
written and provides new insights in lysine metabolism. Although, this study is a continuation of
already published CREATE method, it provides broader insights in one of the applications of the
method. Since, the method itself is published, more in depth analysis of proposed application needs
to be considered to retain novelty. Please see below a few comments, which in reviewers opinion
would strengthen the manuscript.

Major points:

1. Can authors consider combining uncovered mutants in a single strain? Would such a strain have
improved production of lysine?

2. L120: To better characterize the method, can authors show if all the residues were targeted in
chosen catalytic domains without selection pressure. In other words, did genome edits matched with
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the mutagenesis library? If not all the residues were targeted can authors determine the efficiency of
mutagenesis.

3. Only a fraction of targeted genes were investigated closer. What was the reason for targeting
other genes if they were not investigated after?

4.1290: The benchmarking of ALE with the CREATE method is irrelevant, as all the 19 genes/815
sites selected as CREATE targets are rationally inferred as related to lysine metabolism (L107). This
is not the case for ALE, in which both neutral, but also beneficial variants based on seemingly
unrelated pleiotropic effects on lysine metabolism may arise. When Figure 6D lists mutations based
on 30 hrs this does not take into considerations the 100s of man-years spent investigating the lysine
metabolism, which also founded the basis for selection of the 19 genes targeted by CREATE in the
first place. The reviewer acknowledges the authors' interest to benchmark the two methods, but the
benchmark really does not make much sense beyond serving to illustrate that CREATE allows
scanning lysine metabolism "hotspots" in greater depth compared to ALE. Moreover, if including
this data in the final manuscript, this reviewer also suggests the authors to put in the lysine
quantifications for the 15 whole-genome sequenced strains from the ALE experiment. This indeed
would be a relevant benchmark of the two methods.

5. L519: "The intracellular concentration was calculated using the total CFUs present in the pellet
(estimated by plating at the harvested stage) and the estimated volume of a single E. coli cell
(4.96x10-16 L) (Neidhardt & Curtiss, 1996)". Were there no changes in colony sizes observed for
the lysine metabolism mutants? If so, the lysine quantifications should be performed relative to dry
cell weight and not CFU. Please comment.

Minor points:
1. The font in the abstract does not match.
2. Page 2 lane 51: typo in though.
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1st Revision - authors' response 10th October 2018

Reviewer #1:

In this work the authors present the application of deep scanning mutagenesis to
multiple proteins involved in lysine metabolism with the goal of better understanding the
multiple factors that lead to increased production. The work appears to be scientifically
sound, and in fact, most of the findings are backed up by other historic studies that have
looked at various aspects of this system. Overall, | found the work interesting and
clearly presented, but throughout struggled to see the leap in understanding that the
paper seemed to suggest in the introduction. | also felt that a more balanced
presentation of the methodology in this setting was required to explain not only the
potential of the approach, but also the constraints, limits and scalability (see comment 2
below). In light of this, I'd also recommend the authors think about whether the paper
might work better if presented more like a method than an article. MSB do have a new
category of paper for this.

Below are some major points for consideration:

1. The introduction nicely outlined the importance of considering multiple points in a
pathway or complex regulatory network to assess the role of mutations on fitness.
Based on this | was expecting to see combinations of mutations explored to look at
synergetic or antagonistic effects of changes to multiple elements in the system.
However, if | have interpreted the approach correctly, each mutation only affects one
gene. While | agree that it's very useful to be able to use pooled sequencing, surely this
approach is no different to producing 17 CREATE libraries one for each gene in
isolation and then pooling to sequence everything together? Is this approach not
significantly hampered by not considering mutations in multiple genes at once?
(although this will cause further problems with scalability)

The reviewer is correct in the statement that combinatorial editing is a powerful
approach to investigate and engineer complex phenotypes. While we believe this is a
promising future direction of this technology, right now the scalability and editing
efficiency are limiting factors as mentioned by the reviewer. To clarify, we included a
table (Table 1) in the manuscript providing more detailed metrics on an estimated
coverage and editing efficiency in our studies. We note that introducing single amino



acid changes across the genome is particularly valuable as this allows the investigation
of the contribution of individual mutations to the phenotype of interest, which is often a
starting point in more sophisticated combinatorial search strategies.

2. One of the challenges with combinatorial approaches is the large numbers of
possibilities that arise as the system of interest grows even moderately. As the
approach presented here is all about scaling beyond single proteins, how large a
system could be investigated with current chip oligo synthesis technologies and
sequencing methods? How well does is scale with the number of proteins in a pathway?
| would expect to see some calculations and discussion on these properties and
specifically the limits of what is currently possible. The paper currently lacks a balanced
perspective on limits and capabilities of the approach.

As mentioned in comment #1, we included a table (Table 1) containing more detailed
metrics on actual genomic edits that we observed in the current study. We also included
extensive changes in the manuscript (L291-336; L391-423) with a more thorough
discussion on the current limits and capabilities of this approach. In these sections, we
discuss some of the concerns raised by the reviewer such as sequencing depth and
scalability. Further, we suggest several technical and experimental changes that could
alleviate some of the current limitations in future implementation of this technology.

3. When presenting the enrichment of synonymous mutations in LysP you mention
some of the mechanisms that might play a role, but do not provide any information as to
whether this is supported by, for example, folding energy of the modified transcript,
whether the structure of the LysP protein is likely to require co-translational folding
(Zhang et al. Nature Structural and Molecular Biology 16:274, 2009), or if secondary
structures in the transcript might be disrupted and cause issues with translational
dynamics (Gorochowski et al. Nucleic Acids Research 43:3022-3032, 2015). Some
expansion of this analysis would help strengthen the claims made and hopefully better
pinpoint the beneficial effect.

This is a great suggestion by the reviewer. An expansion on this topic was added to the
manuscript (L225-230).

4. There was a lack of data regarding the sequencing performed. For example, the
number of reads achieved for each replicate, number of mapped reads, number of
reads after filtering, etc. This information would be useful to include as a Supplementary
File to assess this crucial part of the process.

We included a new table (Dataset EV4) with descriptive information on our sequencing
runs.

| also had a few minor comments:



Line 521: the "-16" should be superscript. I'd advise the authors also checking
throughout to ensure that subscripts and superscripts are as they should be.

We fixed these issues throughout the manuscript.

Figure 1D: | didn't find the CREATE workflow particularly clear. It would help to include
more details about the steps you take and describing these either visually in the figure
or briefly in the caption?

A more detailed description on the actual steps was included in the figure caption.

All figures: | found much of the text in the figures barely readable, which makes them
frustrating to understand. It would help if it was ensured all text was larger than 6 pt
when composed into a figure.

Font size for all figures was increased.



Reviewer #2:

Bassalo et al., manuscript named "Deep scanning lysine metabolism in Escherichia coli"
is well written and provides new insights in lysine metabolism. Although, this study is a
continuation of already published CREATE method, it provides broader insights in one
of the applications of the method. Since, the method itself is published, more in depth
analysis of proposed application needs to be considered to retain novelty. Please see
below a few comments, which in reviewers opinion would strengthen the manuscript.

Major points:

1. Can authors consider combining uncovered mutants in a single strain? Would such a
strain have improved production of lysine?

As suggested, we performed new experiments to combine several of the mutants
described in this manuscript into a single strain. We did not observe any further
improvements in the combined strains. This is not surprising given the complex set of
parameters that govern pathway flux (we observed similar neutral or even antagonistic
effects in our previous studies along these lines, Sandoval et al., PNAS, 2012). We
agree that a combinatorial engineering approach would be extremely valuable and is a
promising future direction from technologies such as CREATE. Such an approach
requires, however, that search strategies are employed that attempt to explicitly
consider pleiotrophic effects rather than the simple combining of the best individual
mutants (as we show here, and in more depth in our prior PNAS paper cite above).
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2. L120: To better characterize the method, can authors show if all the residues were
targeted in chosen catalytic domains without selection pressure. In other words, did
genome edits matched with the mutagenesis library? If not all the residues were
targeted can authors determine the efficiency of mutagenesis.

This is a great suggestion from the reviewer, which we addressed with new
experimentation. Although a full assessment of the genomic edits and library coverage
would not be feasible on a genome-wide scale (hence the value of technologies such as
CREATE), we selected a few regions from targeted genes to deep sequence and
investigate actual genomic edits. The results from this analysis was included in Table 1
and as Figure EV2 in the manuscript.

3. Only a fraction of targeted genes were investigated closer. What was the reason for
targeting other genes if they were not investigated after?

We wanted to target all genes related to lysine metabolism so that they could compete
against each other under selection. That way, we could assess the relative contribution
of each gene to the selective pressure. We could not investigate all targeted genes in
more details for two main reasons. First, validation and mechanistic elucidation of target
edits is the most time-consuming step, with the study of many of these genes in
isolation being a manuscript itself. Therefore, we believe that mapping of multiple of
these genes in parallel followed by validation of a few of them, picked to highlight
different aspects of the technology, is in itself a significant contribution. Second, current
limits on depth and noise prohibits detailed investigation of every single designed edit.
We included an extensive discussion on this issue to clarify the current limitations and
provide a more balanced manuscript.

4. L290: The benchmarking of ALE with the CREATE method is irrelevant, as all the 19
genes/815 sites selected as CREATE targets are rationally inferred as related to lysine
metabolism (L107). This is not the case for ALE, in which both neutral, but also
beneficial variants based on seemingly unrelated pleiotropic effects on lysine
metabolism may arise. When Figure 6D lists mutations based on 30 hrs this does not
take into considerations the 100s of man-years spent investigating the lysine
metabolism, which also founded the basis for selection of the 19 genes targeted by
CREATE in the first place. The reviewer acknowledges the authors' interest to
benchmark the two methods, but the benchmark really does not make much sense
beyond serving to illustrate that CREATE allows scanning lysine metabolism "hotspots"
in greater depth compared to ALE. Moreover, if including this data in the final
manuscript, this reviewer also suggests the authors to put in the lysine quantifications
for the 15 whole-genome sequenced strains from the ALE experiment. This indeed
would be a relevant benchmark of the two methods.

We agree with the reviewer that CREATE and ALE are different strategies, and our
intentions by comparing them was not to suggest CREATE as a replacement (or better)
approach than ALE. The value of ALE is beyond discussion, with decades of
contribution to the field. As the reviewer mentioned, CREATE allowed us to scan with



greater depth “pre-selected hotspots”. We do not believe CREATE and ALE are
mutually exclusive approaches, and in fact a combination of both would be extremely
valuable. We included changes in this section (L357-362) to better highlight this in the
manuscript.

5. L519: "The intracellular concentration was calculated using the total CFUs present in
the pellet (estimated by plating at the harvested stage) and the estimated volume of a
single E. coli cell (4.96%x10-16 L) (Neidhardt & Curtiss, 1996)". Were there no changes
in colony sizes observed for the lysine metabolism mutants? If so, the lysine
quantifications should be performed relative to dry cell weight and not CFU. Please
comment.

Intracellular lysine was measured from pelleted cells of a liquid culture, with the number
of cells normalized by OD. We plated a fraction of the cultures just to estimate the
number of cells per mL in the culture, in order to allow the calculation of absolute
values. That way, the size of the colonies should not interfere, as this is a consequence
of plate incubation time/cell growth rate, while lysine was extracted from cultures before
plating, which were all normalized to the same OD. Also, if the number of CFUs is off,
the absolute values would change, but the relative amounts between samples would
not. Considering that the absolute values are based on estimated parameters that we
did not measure (such as cell volume), we decided to change this in the manuscript and
report lysine as fold-change to wild-type levels.

Minor points:

1. The font in the abstract does not match.
We fixed this in the revised manuscript.

2. Page 2 lane 51: typo in though.

Typo was fixed in the revised manuscript.
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2nd Editorial Decision 22" October 2018

Thank you again for sending us your revised study. We have now heard back from reviewer #2 who
was asked to evaluate your study. As you will see below, the reviewer thinks that all issues have
been satisfactorily addressed and is supportive of publication.

Before we formally accept your manuscript for publication, we would ask you to address a couple of
remaining editorial issues.

REFEREE REPORTS
Reviewer #2:

All the questions previously raised have been sufficiently addressed.
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YOU MUST PLETE ALL CELLS WITH A PINK BACKGROUND W
PLEASE NOTE THAT THIS CHECKLIST WILL BE PUBLISHED ALONGSIDE YOUR PAPER

Corresponding Author Name: Ryan T. Gill

Journal Submitted to: Molecular Systems Biology

Manuscript Number: MSB-18-8371

Reporting Checklist For Life Sciences Articles (Rev. June 2017)

This checklist is used to ensure good reporting standards and to improve the reproducibility of published results. These guidelines are
consistent with the Principles and Guidelines for Reporting Preclinical Research issued by the NIH in 2014. Please follow the journal’s
authorship guidelines in preparing your manuscript.

A- Figures
1. Data
The data shown in figures should satisfy the following conditions:

= 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.
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
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.

>
>
>
>

2. Captions

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

=> aspecification 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;

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.).

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

definitions of statistical methods and measures:

* common tests, such as t-test (please specify whether paired vs. unpaired), simple x2 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.

>
>
>
>
>
>
>

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.

B- Statistics and general methods

USEFUL LINKS FOR COMPLETING THIS FORM

http://www.antibodypedia.com
http://1degreebio.org

http://www.equator-network.org/reporting-guidelines/improving-bioscience-research-repo

http://grants.nih.gov/grants/olaw/olaw.htm
http://www.mrc.ac.uk/Ourresearch/Ethicsresearchguidance/Useofanimals/index.htm
http://ClinicalTrials.gov

http://www.consort-statement.org

org/checklists/view/32-consort/66-title

http://www.consort-

http://www.equator-network.org/reporting: porting-recommendations-for-tun
http://datadryad.org

http://figshare.com

http://www.ncbi.nlm.nih.gov/gap

http://www.ebi.ac.uk/ega

http://biomodels.net/

http://biomodels.net/miriam/
http:
http://oba.od.nih.gov/biosecurity/biosecurity_documents.htm|
http://www.selectagents.gov/

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

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

[Sample size was chosen to allow statistical tests and comparison between samples. Generally, 3 or
5 samples were chosen. The initial edited library was done as two biological replicates.

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?

All samples were included in the analyses, with the proper filters described in the Methods
section.

3. Were any steps taken to minimize the effects of bias when I les to treatment (e.g. No
randomization procedure)? If yes, please describe.
For animal studies, include a about r evenifnor ion was used. NA

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.

For the analyzes of the library biological replicates, a weighted enrichment score was applied.
While this allows for bias, reconstruction and validation are essential to make sure the phenotype
observed is real, as discussed in the manuscript.

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

NA

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.

Yes, samples were randomly chosen. A normal distribution was assumed for the synonymous
enrichment scores, as used in previous publications (Garst et al 2017, Liang et al 2017, Liu et al
2018)

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

Yes

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

Yes




C- Reagents

6. To show that antibodies were profiled for use in the system under study (assay and species), provide a citation, catalog [NA
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 NA
mycoplasma contamination.
* for all hyperlinks, please see the table at the top right of the document

D- Animal Models
8. Report species, strain, gender, age of animals and genetic modification status where appli Please detail housing |NA
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 [NA
committee(s) approving the experiments.
10. We recommend consulting the ARRIVE guidelines (see link list at top right) (PLoS Biol. 8(6), 1000412, 2010) to ensure |NA
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.

E- Human Subjects
11. Identify the committee(s) approving the study protocol. NA
12. Include a statement confirming that informed consent was obtained from all subjects and that the experiments NA
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. NA
14. Report any restrictions on the availability (and/or on the use) of human data or samples. NA
15. Report the clinical trial registration number (at ClinicalTrials.gov or equivalent), where applicable. NA
16. For phase Il and Ill randomized controlled trials, please refer to the CONSORT flow diagram (see link list at top right) ~ [NA
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 [INA

top right). See author guidelines, under ‘Reporting Guidelines’. Please confirm you have followed these guidelines.

F- Data Accessibility

G- Dual u;

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

Data generated in this study is provided in the Extended View Datasets (Datasets EV1-4).

19. Deposition is strongly recommended for any datasets that are central and integral to the study; please consider the
ljournal’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).

Data generated in this study is provided in the Extended View Datasets (Datasets EV1-4).

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.

se research of concern

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.






