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We have read the study entitled "Genome-scale metabolic modelling of responses to polymyxins in
Pseudomonas aeruginosa" by Zhu et al. The authors constructed a new genome-scale model for P.
aeruginosa PAO1 that has 1458 genes and achieves an accuracy of 89.1% on growth sources and 87.9%
for gene essentiality. The authors added several new pathways to the model compared to previous
reconstructions and included a new periplasmic compartment. We commend the authors on adding the
periplasmic space as well as pathways for LPS and GPL metabolism. The authors used this genome-scale
model to study the effect of polymyxin treatment on this strain. Overall, we feel this is a well conducted
study and that the new model will be a valuable contribution to the community. We do have a few
comments and questions on the application to polymyxin treatment that need to be addressed before
publication.

Major Comments

1. On page 13 line 260 in the section on lipid A modification the authors mention changes in fluxes. They
state that fluxes were calculated using FBA. However, in the methods section | see that the authors used
sampling to explore the solution space. The authors must use sampling to compare fluxes between
conditions. If the author's used sampling here to the authors must specify so in the main text.

2. Page 14 line 286 - the authors must state how the RNAseq was used to constrain the model. They
mention it in the Discussion section (E-FLUX method). However this must be stated in the results section
as well.

3. Page 14 line 295 - | have a major question about how the authors simulate for growth in CAMHB
media? This is an undefined media type and in the methods section they describe that they set the
uptake rates to 1 mmol*gDW*hr~-1 for major carbon sources. The authors must explain why this uptake
rate is justified. Did the authors perform any sensitivity analysis on these uptake rates? It's very
reasonable to assume that changes in these rates would dramatically affect the fluxes described by the
authors in this section. Some justification and or sensitivity analysis must be added here to explain the
validity of these uptake rates for growth in this condition.

4. Page 15 line 303 - the authors must state what the "control" condition is. Is this compared to PAO1
growing in CAMHB without polymyxin treatment? Or compared to growth on a different media type, i.e.
M9 minimal media + glucose?

5. The authors state that their model is "the most comprehensive for a gram-negative organism to
date". On what basis is this claim made? We would recommend tempering this statement or perhaps
limiting it to Pseudomonas models.



Methods

Are the methods appropriate to the aims of the study, are they well described, and are necessary
controls included? Yes

Conclusions
Are the conclusions adequately supported by the data shown? Yes
Reporting Standards

Does the manuscript adhere to the journal’s guidelines on minimum standards of reporting? Yes

Statistics

Are you able to assess all statistics in the manuscript, including the appropriateness of statistical tests
used? Yes, and | have assessed the statistics in my report.
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