	Reviewer 1

	Reviewer Comment
	Author Response

	My suggestions for minor revisions relate to the description of the infrastructure systems in the 'Indoor Green Infrastructure System Overview'. While I understand these are described in another paper, does it not make more sense to have images or diagrams here to show the plant/growth media options, and/or an image of the experimental set-ups themselves? 
	A clearer visualization was created to replace the previous "Figure 1", and visualizations of the experimental setup, growth media, and plant species were included. 

	The current diagrams of the test space are quite limited currently. Efforts should be made to make these results more understandable to designers/architects. Clearer visualization of the methodological factors would help.
	A clearer visualization was created to replace the previous "Figure 1".

	A description of the test room within the larger building typology might be beneficial alongside the same for the control room, with reference to the factors shaping the microbiome of the rooms, and how the spaces were used differently during the study if relevant.
	Descriptions of the experimental and control room typologies, including a description of potential factors shaping the microbiome of each room, was provided in a new Methods sub-section entitled "Experimental and Control Room Overview". 

	And finally, could there be some discussion or position on the design decisions and differences in the resultant parameters shaping the airflow through the growth media options? What would be the next steps for design iteration to augment or improve the current set up?
	A new paragraph was integrated into the "Diversification of Indoor Spaces" subsection of the "Microbiome Diversity" Results section. This new language discusses the indoor green infrastructure design decisions that may have impacted the system's ability to inoculate the indoor surfaces of the experimental room, as well as next steps future systems might try to more optimally design systems to inoculate indoor microbiomes. 






	Reviewer 2

	Reviewer Comment
	Author Response

	I feel the authors can make much more of their sequencing results, and I would question if they have metagenomic data why only look at a subset of the bacterial fraction, what about the other cellular fractions or viruses/phage? – what may the other fractions tell us about the indoor built environment and effects of urban infrastructure – perhaps that data is kept for another manuscript. Having said this, metagenomics provides a vast array of data and the justification for looking at a subset of bacteria related to human health and VOC-metabolizing taxa seems sound and aligns well with the introduction.
	All identified taxon (including eukaryotes, archaea, viruses and phages) were included in the UMAP analysis outlined in the "Growth Media Design v. Plant Selection" section. The language of the text was altered to make this clearer. In addition, the metabolic pathways identified and analyzed are not taxon-specific or limited in any way to the bacterial fraction. Unfortunately, there were too few samples for successful core microbiome and discriminant species analysis, although this process was explored during the course of the study. In order to get at potential benefits of the taxa identified within the indoor green infrastructure systems, the authors relied on previously published findings, which we found to be heavily skewed towards the bacterial fraction. 

	P2, lines 38-42 & Page 3, line 1. Very long sentence with repetitive references within – re-write and re-situate references, perhaps all at the end of the sentence or split into two sentences.
	The identified language was rewritten: made into two sentences and simplified.

	P4, line 6. Remove the word ‘emerging’ as the Kembel paper was published over 10 years ago.
	"Emerging" was removed.

	P4, Line12. Write as Roslund et al., 2020, 2022……?
	Due to differences in the author lists between these citations, Endnote formatting will not allow for such a change to be made live. Assuming the manuscript is eventually accepted, this change has been noted and can be made in post-production.

	P4, Lines 27-29 are repetition of what is written in lines 15-18 above. Remove or re-write sentence.
	The repetition was addressed (removed from the first instance, combined with the second).

	P4, Line 39. Two instances of bioremediation in quick succession – suggest re-wording to something like bioremediation through urban infrastructure.
	This sentence was reworded.

	P6, Line 10. Correct two instances of Isohelix to one. It’s enough to state the manufacturer, I don’t think it is necessary to cite the Isohelix MSDS as a reference here, and it could be removed from the reference list too.
	Both the duplicate and the reference were removed.

	P6, Line 13, 14. Be more specific about what (13) and (8) depict, it may be number of swabs collected but it is not clear.
	"Samples" was inserted to indicate these numbers report the number of samples collected within each room. 

	P6, Figure 1. Room dimensions or some measure of scale would be of benefit, particularly in the top panel.
	Room dimensions were added to Figure 1.

	P6, Line 32-33. Only 1 instance of Kelley and Gilbert is required in the sentence, remove the second.
	The second instance was removed.

	P7, Line 9, 16. David C Danko 2020 – follows a different style to all other references cited. Most citations follow Surname, First name except Danko and another - Duy – line 16. Check all references in text and reference list for consistency.
	This reference was edited and, and the rest of the reference list was combed for errors. 

	P7, Line 7. Bioinformatics: As the supplementary information reports “most resulted in successful libraries” it would be useful here to include details of sequencing metrics including the number of metagenomic libraries generated with the range (min-max) & average number of reads per sample, for example. 
	The total number of samples and successful libraries were added to the supplementary Table 1 description. Rows were added to Table 1 describing the number of samples, DNA yield statistics, samples and libraries with detectable vs. undetectable DNA yields, average and range of reads per sample in each group, and the number of samples with unsuccessful libraries. 

	Include further details on how samples were analysed in relation to the controls collected (field blanks mentioned on p6 to control for contamination).
	Further details were included in both the "Sequencing Controls" section and the Supplemental Information pertaining to the analysis of the species identified in the experimental and field blank samples.

	P7, Taxonomic groups of interest – why are only bacterial groups targeted when the power of metagenomics data provides complete microbiome characteristics (Eukaryotes, Bacteria, Archaea, Viruses/Phage).
	Following the UMAP analysis indicating the overall diversity of all taxon (including Eukaryotes, Archaea, etc.) identified differed between the growth media but not the plant species selection, specific taxonomic groups of interest (more specific than domain-level identification) were identified based on previously published connections between specific taxa and benefits of interest - i.e. extrapolating identified taxa to potential green infrastructure design benefits to human health, and pollutant metabolism. As this section was only one subsection of the analysis, and due to the manual nature of vetting findings for this kind of analysis, only the the most recent studies published in high impact journals relating microbiome diversity and human health outcomes, and the two precedent active green infrastructure microbiome metabolism studies were included. Within these studies, all of the taxa that were reported to correlate with benefits of interest happened to be bacterial groups. It is our hope that as methods of analysis and connecting to previous literature becomes more streamlined, a more in-depth, less manual method of connecting findings to previous literature will become possible and inclusive of larger taxonomic groups. 

	P8, Line 4. Remove A. before Mahnert et al., 2015. And there are two instances of this publication in the reference list – remove one instance.
	The duplicate was removed.

	P8, Line 11. Statistical Analysis: state which datasets the various statistics were performed on e.g. DNA concentrations, taxonomical compositions etc
	This information was added. 

	UMAP clustering, chi-squared, and mean relative abundance determinations are presented in the results - details of these including software used to produce the figures should all be included in the methods section.
	This information was added. 

	Requires a much more careful appraisal of the figures/evidence in the text to support the findings, which should include cross-reference to the figures and statistical test values and p-values, where appropriate.
	The figures were more densely cross-referenced within the body of the text, and a table of pvalues was included in the supplemental information.

	P8, Lines 22-24. Standard deviation or standard error around the average values should be included as experiments were “replicated three times”.
	These standard deviations were replicated where indicated from the supplemental information document. 

	P8, Line 33 – P9, Line 7. Sequencing controls: For an indoor microbiome study with low levels of biomass from surface samples, such as this, the negative field blanks are the only way of assessing contamination in the experimental samples. It is stated here and in supplementary that the DNA concentrations of the blanks were below the detection limit of the Qubit, yet this was also the case in some of the experimental samples as mentioned in the section Sample Extraction Results – therefore how can the authors be confident in which taxa are ‘real’ indoor microbiome diversity and which are contaminants in the experimental samples? It would be pertinent to include in this section or supplementary materials a list of which taxa were present in the sequencing libraries from the negative field blanks, with comparisons drawn with taxa in the experimental samples. (I see this is now in Supplemental material Table 2).

Additionally, there are software tools available to assist in removal of potential contaminants from microbiome & metagenomic datasets, from environmental contaminants and/or contaminants inherent to kit reagents. See software such as decontam (https://github.com/benjjneb/decontam; https://www.biorxiv.org/content/10.1101/221499v2) and more recently, SCRuB (https://github.com/Shenhav-and-Korem-labs/SCRuB, https://doi.org/10.1038/s41587-023-01696-w). Taxonomic classification of datasets would benefit from the authors first running their sequencing data using these tools.
	A more in-depth discussion of the sequencing outcomes from the field blank samples was integrated into the Sequencing Controls section, and an additional figure was added to the Supplemental document to support the new language. 

	In Supplementary Information A, can the authors provide any reasoning for HAC & HBC having a high number of undetectable DNA concentrations (14/20) in root-microbiome samples, compared to the other growth media (GAIA) where DNA concentrations are high? Is it an amendment effect of the activated carbon or biochar interfering with extraction protocols, for instance, or a consequence of the swab sampling methods used?
	Since all of the GAIA samples returned sufficient DNA to be quantified, it is not the authors opinion that the sampling protocol is to blame in this case. New language was added to the "Sample Extraction Results" section to answer Reviewer 2's question.

	P9, Line 1. Biesbroek et al. is missing year (2012). The formatting of authors has gone awry with this reference in the reference list, please amend.
	This citation was corrected. 

	P9, Lines 1-7. In my opinion the negative samples collected in the study are appropriate, and it is good to see that the negatives have been sequenced and considered by the authors in the manuscript and these controls have not been overlooked. A point to note in this section or methods is that the ‘controls’ have been included in the subsequent analyses together with the experimental data, which up to this point in the manuscript is not clear until one begins to look at the figures in the results section.
	The fact that the field blank controls were included in subsequent analyses was included more clearly in the Sequencing Controls section. 

	P9, Line 11. State how many samples produced libraries here.
	This information was added. 

	P9, lines 11- 18. Requires cross-referencing to the figures that provides the evidence for statements 1) and 2).
	These cross-references were added. 

	P9, Line 20. State what UMAP is in full at first instance, followed by acronym.
	This acronym was defined where appropriate. 

	P9, Line 18. Be more specific here by stating which hypotheses the data reinforces, there are a number mentioned in the introductory section e.g. hygiene hypothesis, biodiversity hypothesis, farm effect, diversification of indoor microbiomes via air flow through urban bioremediation infrastructure, etc?
	A more specific statement of which hypotheses the data reinforces was included in this section. 

	Figure 2. State what the controls are (are they the negative field controls?).
	The type of controls were stated in the Figure 2 caption.

	P9, Line 25-28. Include statistical outputs and p-values to support the results presented here for both significantly different and non-significant findings.
	A Kruskal-Wallis test was applied, and p-values reported in the section entitled "Growth Media Design v. Plant Selection" as well as the section entitled "Metabolic Potential and Implications for IAQ".

	P9, line 27-28. Explain in more detail how this finding aligns with air quality outcomes.
	The commonality between the two studies was described in more detail. 

	P9, line 30. Can the authors expand on this in terms of plant biology to inform the reader i.e. what are examples of radical differences in species selection, and does one particular species seem to result in promoting a ‘healthier’ indoor microbial diversity?
	The line in question was expanded upon to be more specific about how plant selection and specific plant biology might influence future results.

	P10, lines 17-18. Include which statistical test was applied and include p-values.
	This information has been added to the Methods section, and all pvalues have been reported as a new table in the Supplemental Information. The language in question was not altered in order to retain clarity of the section. 

	P10, lines 19-21. A more careful appraisal of significant differences at phylum, class and genus level are required here. The authors should highlight specific significant differences at phylum, class and genus level in Fig 3 and Supplemental, rather than treating the data set as a whole and reporting general trends. For example, Bacteroidetes (Fig 3), and Alpha- and Beta-proteobacteria (Suppl Fig 1) do not seem to follow the suggested trends. These are potentially microbial findings worth reporting. Similarly, the fact that Firmicutes are not detected in media but are present in surface samples (Table 2) is omitted from results & discussion.
	A more careful appraisal of the significant - and non-significant - findings was included in the section in question. The fact that Firmicutes species-level diversity was higher in surface samples was included. 

	P10, Lines 21-24. I suggest the authors consider the matrix from which their DNA was extracted and expand upon their findings here. A hydroponic system and organic based growth media mimicking a soil system is likely to have a higher concentration of biomass when in contact with plant roots, than a swab of a surface will have. In soil systems, bacterial quantification is generally approx. 10*8 cells/ml, whereas in the air microbiome (falling onto indoor surfaces) cell numbers are much lower at approx. 10*2 cells/ml – this is well-documented in the literature. I also suggest including how a hydroponic system would compare to a soil system in terms of biomass/cells numbers? And report on any differences between the growth media in light of the findings, i.e. what makes the GAIA the most easily extractable compared to the hydroponic systems? Is it because the organics in the GAIA provide nutrition for and therefore sustain/support a larger proportion of microbial communities and therefore there is higher biomass in those samples, compared to a more nutrient-limited system in the HAC/HAB, perhaps?
	The DNA yield findings were expanded upon to include a comparison of likely biological material between the organic and hydroponic media, as well as between the growth media and indoor surface samples. This new language was included in the "Sample Extraction Results: DNA Concentrations and Inferred Microbial Material" section. 

	P11, lines 3-4. Provide cross-reference to which figures provide evidence of this.
	A more careful appraisal of the significant - and non-significant - findings was included in this section, along with a cross-reference to Figure 3.

	P11, line 7. This is the first instance that a time series has been mentioned, please include details of sampling period over a time series in the methods section. And therefore, the discussion in lines 12-16 comes out of the blue and seems a little redundant in relation to the finding of this study.
	This experiment was not a time series, instead it was a single sampling point following a 3-month deployment of the described bioremediation systems. The language both in the methods section ("Indoor Green Infrastructure") and the sentence in question were altered to clarify this. 

	P11. Line 15. Remove Alexander from reference.
	Alexander was removed. 

	P11, line 16-19. Presumably, if all swabs were processed in the same manner for your study then the results of your study are all comparable.
	The authors agree - this sentence was included to highlight areas for improvement for future microbiome sampling methods.

	P11, lines 19-21. This is why it is crucial to collect and sequence negative controls and blanks during surface/air microbiome studies and process them alongside the test samples.
	The authors agree - this point was included in this section. 

	P11, lines 21-22. Standardised bioaerosol sampling methods are beginning to come through in the literature e.g. Whitby, C., Ferguson, RMW., Colbeck, I., Dumbrell, AJ., Nasir, ZA., Marczylo, E., Kinnersley, R., Douglas, P., Drew, G., Bhui, K., Lemon, M., Jackson, S., Tyrrel, S. and Coulon, F., (2022). Compendium of analytical methods for sampling, characterization and quantification of bioaerosols. In: Functional Microbiomes. Editors: Bohan, DA. and Dumbrell, AJ. And https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10006969/.
	This valuable citation was included. 

	P12, lines 19-20. Can the authors speculate on which media they would choose to potentially design ‘healthier’ living spaces containing beneficial microorganisms, based on the microbial findings?
	A discussion of the "best" growth media was added to the Conclusion section. 

	Figure 4. Metacyc is mentioned on axis, but is not mentioned in methods section – please amend.
	Metacyc is one of the databases utilized in the HUMAnN2 analysis described in the "Bioinformatics Analysis" Methods section. This was highlighted more clearly in the Methods language.

	P13, lines 18-25. Yes, this is true but there is a lot of available information in the authors own metagenomics datasets that has been overlooked simply by targeting a sub-set of bacteria in this study. In future, a core microbiome or core diversity approach of the total bacterial reads may be useful to tease out further differences between the microbial communities in the various growth media microbiome data.
	During our analysis of the dataset, we attempted a core microbiome analysis, unfortunately due to limited sample replicates within each treatment this analysis was not successful. A discussion of this result was included within the "Growth Media Design v. Plant Selection" section of the Results & Discussion section.

	P13, lines 38 to paragraph end. See similar comments above – any recommendations from the authors as to whether a hydroponic system or organic system would have a preferable effect on indoor microbiomes based on the data – or perhaps it is too early to speculate at this stage?
	It is the authors opinion that it is likely too early to speculate at this stage, however a discussion as to the reasons for this, as well as the information necessary to draw such a conclusion, was included in the Conclusion section. 

	Carefully check Reference section for errors in formatting.
	The References section was checked carefully for formatting errors. 

	Supplemental material: Define headers ‘LL’ and ‘25C’ in Table 2.
	These headers were amended. 



