[bookmark: _GoBack]Dear Dr. Steindel,

On behalf of all authors, I would like to thank you and the reviewers for their detailed review of our manuscript and the overall positive evaluation of our work. To improve the manuscript in response to the reviewers’ recommendations, we have carefully revised our manuscript as outlined below in the specific comments sections.  

Sincerely,
Philipp Zerbe

Editorial comments:

General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. 
Author’s response: We have carefully revised our manuscript to remove any spelling and grammar errors.

2. Please ensure that the manuscript is formatted according to JoVE guidelines–letter (8.5” x 11”) page size, 1-inch margins, 12 pt Calibri font throughout, all text aligned to the left margin, single spacing within paragraphs, and spaces between all paragraphs and protocol steps/substeps. 
Author’s response: The manuscript has been formatted accordingly. 

Protocol:
1. The structure of the protocol section is a bit confusing-it looks like there is a preparation section (1) and 3 broad procedures-production of diterpenoid metabolites in E. coli, purification of diterpenoid metabolites, and production of diterpenoid metabolites. If that is the case, please make those sections number 2, 3, and 4 in the protocol and change the remainder to sub-sections (e.g., the current section 3 would become 2.2, with the substeps 2.2.1-2.2.4). 
Author’s response: The individual protocol numbering has been revised as suggested by the reviewer. 
2. For each protocol step, please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps. 
Author’s response:  We have carefully addressed each step in the manuscript to have no more than 2-3 actions or four sentences per step. We have added notes into substeps to improve the readability. 
Figures:
1. Please number figures in the order they are cited in the text-currently, Figure 4 is cited before Figures 2 and 3. 
Author’s response: The figure order and numbering has been corrected. 

References:
1. Please do not abbreviate journal titles. 
The references have been edited to include full journal titles. 

Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.
Author’s response: The table of materials has been updated to include all material and equipment in the manuscript. 

Reviewers' comments:

Reviewer #1:
Manuscript Summary:
The authors describe a scalable approach to generate and purify diterpenes from the heterologous host E. coli and Nicotiana benthamiana. The Manuscript describes the necessary steps involved very well and detailed and will allow the reader to repeat the protocol for a diterpene molecule of their choosing.

Major Concerns:
I do not have any major concerns.

Minor Concerns:
The authors focus on diterpenes, however in principle the method could also be used for terpenes with higher carbon numbers or Sesquiterpenes, with the later the only limit should be volatility of the products. The manuscript might benefit from a short section in the discussion that would point to this. 
Author’s response: We thank the reviewer for the very positive overall evaluation and helpful critique of our paper. In response to their important addition of the applicability of this method, we have added a paragraph to the discussion section detailing how this method could be applied to other specialized metabolites, including sesquiterpenes, and the limitations therein. 


Reviewer #2:
Manuscript Summary:
Plant secondary metabolites or natural products have immense value to humans due to their economic importance as pharmaceuticals, food additives, biofuels and other bioproducts. However, efficient production of important natural products is constrained by their low abundance and limited distribution. In this manuscript, authors demonstrate an easily operated and customizable protocol for the enzymatic production of important diterpenoids in both microbial (Escherichia coli) and plant (Nicotiana benthamiana) host systems using combinations of maize diterpene synthase (diTPS) and cytochrome P450 monooxygenase (P450) enzymes. Further, they show that the compounds produced from both systems can be purified in reasonable amounts. Finally, they propose that this method can be efficiently adopted for overproduction of different diterpenoid scaffolds that can be used in various downstream applications. Overall, the methodology is presented in detail and would be very useful for the researchers working on secondary metabolism.

Author’s response: We appreciate the reviewer’s critical review of our work and have taken the reviewer’s suggestions under serious consideration. 

Major Concerns:
Scalable means what?. Is it adoptable for industrial application?

Author’s response: The described protocol is designed for laboratory-scale diterpenoid production with compound yields in the milligram range that are suitable for many different downstream analyses. While upscaling of the described expression system to achieve industrial production levels can be envisioned it would require larger-scale infrastructure for microbial cultures or plant cultivation and further system/host optimization. We have clarified this in the discussion section.  

Minor Concerns:
Line 173: It is not clear regarding the TPS and CYP constructs designed for this specific work. More detail about their source is required. 

Author’s response: Additional details on the specific constructs used in this study have been included.  

Line 177 to 296: Why the text is highlighted in yellow?

Author’s response: This text is highlighted to denote the portion of the manuscript to be filmed for the JoVE video, as requested in the journal’s author guidelines. 

Line 182: "Add 1 μL of each construct" - specify the concentration of DNA used. 

Author’s response: DNA concentrations used are now included.  

Line 487: Isn't the OD of 1 too much? 

Author’s response: In our experience using the described experiments an OD of 1 leads to effective Agrobacterium infiltration, as demonstrated by our results here. Optimal OD levels might vary across different Agrobacterium strains. 

Line 499: "5 days" - how this duration was arrived, was it standardized?. Some protocols say that secondary metabolites are better produced in much longer incubations. 

Author’s response: In our experience optimizing the described protocols, an incubation time of five days was sufficient to reach product levels for downstream analysis. While longer incubation times might further increase product yield, it also extends the time needed for product synthesis. We have addressed this in the manuscript. 

Line 548: "Figure 4A" - should be Figure 3A. 

Author’s response: The figure numbering has been corrected. 



