Dear PeerJ Editors and Reviewers,
	We thank you for taking the time and effort to review our manuscript entitled, “Enhancement of E. coli acyl-CoA synthetase FadD activity on medium chain fatty acids.” We have addressed all comments and concerns as indicated below. Our responses to reviewer and editor comments are indicated in red in this rebuttal letter. We have additionally uploaded a revised manuscript with all alterations noted as track changes.
Sincerely,
Tyler J. Ford

Point by Point Rebuttal:
Reviewer 1:
This report fulfils the basic standards of scientific reporting of work of this nature. Some corrections must be applied: e.g. 14,000 g on line 151 is probably rpm; imidazole is misspelt throughout this page also; The quality of Figures is acceptable; standard errors have been reported for relevant experiments such as that illustrated in Figure 1. Legends are full and informative; Literature has been cited appropriately, but check this section of errors in notation (capitilsation of journals etc.).

	We have proofread all of the manuscript again and made any necessary grammatical changes (see track changes throughout the revised manuscript). 14,000 g was the appropriate speed for the particular centrifugation step noted by the reviewer, but imidazole was changed as appropriate. We thank the reviewer for his/her attention to detail.

Primer sequences (of which there are many) could be relegated to a Supporting Information section (if relevant).

	At the request of this reviewer as well as the editor we have removed the plasmid and primer tables. We apologize for any confusion they caused.

Reviewer 2:

While the study has merits the manuscript pitches a story about biofuel and biochemical production and the role of FadD in a potential future scenario. However the main phentotype measured is growth of E. coli. No attempt is made to show how this engineered enzyme can be used to make value added products. Thus it is not clear what significance these results have on the ability of E. coli expressing FadD mutants to be a better biocatalyst/producer of valuable products. Therefore the manuscript is predominantly about the effect of mutations in FadD on the growth of E. coli and also to a lesser extent on the structure of fadD.

	We apologize if the potential utility of the FadD mutants generated in this work for biofuels production was overstated. We have minimized any references to biofuels production throughout the revised manuscript:

	-Altered lines 31-33 in the revised manuscript introduction such that we don’t imply that we convert MCFAs into biofuels
	-Removed the supposition that the FadD mutants can aid in biofuels production in lines 74-76 of the revised manuscript introduction
	-Removed the supposition that the FadD mutants can aid in biofuels production in line 388 of the revised manuscript discussion
	-Removed the detailed discussion of the FadD mutants’ potential usefulness in biofuels production strains starting at line 445 of the revised manuscript discussion.
	
An opportunity was missed to measure kinetics of SDM mutants where various amino acids were replaced with glycine. Measuring the effect on growth rate and not kinetics of the enzyme makes the study incomplete.

	While we agree that measuring kinetic constants for each of the glycine mutants generated in this work would make the work more thorough, we believe that it is clear from the rest of the work that enhanced growth rate on octanoate is a good (albeit imperfect, see below) predictor of enhanced FadD activity toward MCFAs and that further kinetic characterizations are beyond the scope of this work.

Figure 2 shows improvement of growth rate of E. coli with hexanoate and octanoate and a marginal positive effect with decanoate as a growth substrate. There is a corresponding improvement in activity of the enzyme with hex and octanoate (Figure 3). There are some contradictions in the growth and kinetic data e.g. mutant H376R has no statistically significant effect on growth rate with decanoate in Figure 2 but it has a statistically significant effect on activity of FadD with decanoate? Can this be explained?

	We have added possible explanations for the discrepancies between the effects of the FadD mutants in vivo and in vitro to the discussion starting at line 398 in the revised manuscript:
	
“Although measurements of the FadD mutants’ enhanced acyl-CoA synthetase activities in vivo and in vitro differed somewhat, differences can likely be explained by two factors: 1) differences in lipid composition in vivo and in vitro and 2) activities of downstream beta-oxidation enzymes in vivo. FadD activity is enhanced by both the presence of membrane lipids and detergents (Mangroo & Gerber 1993). Although we added Triton X-100 to our in vitro assay mixtures (materials and methods), it is likely that interactions between Triton X-100 and FadD do not perfectly mimic interactions between FadD and the E. coli membranes resulting in differences in the activity observed in vivo and in vitro. With particular reference to the data in Figures 2 and 3 showing little enhancement in growth rate on decanoate, but statistically significant enhancement of activity toward decanoate in vitro (mutant H376R for instance), discrepancies such as these are likely due to the limitations of downstream beta-oxidation enzymes in vivo. Although enhanced FadD activity generates more acyl-CoAs, little increase in growth rate is observed because downstream beta-oxidation enzymes, which have poor activity on medium chain acyl-CoAs (Iram & Cronan 2006), become limiting.”

Figure 3. The improvements in enzyme activity are statistically analyzed but the standard error for these assays is large and the authors state that the error for enzyme activity measurement with octanoate is unreliable. The effect on decanoate is marginal and the effect of activity towards heaxanoate was not shown (Figure 3).

	We apologize for any confusion caused by our wording. We used two in vitro assays to measure the activity of our FadD mutants as described in the materials and methods: the AMP production assay and the acyl-CoA production assay. Vmax and Km values determined using the AMP production assay with octanoate and oleate as substrates are shown in Figure 3A and B. Rates of acyl-CoA production determined using the acyl-CoA production assay and a single concentration of decanoate or oleate are shown in 3C and 3D respectively. We attempted to use octanoate in the acyl-CoA production assay as well, but as is highlighted in line 319 of the revised manuscript, these assays, unlike the AMP production assays, gave high background and were unreliable. The acyl-CoA production assay relies upon the preferential partitioning of the acyl-CoA product and not the free fatty acid into an aqueous phase as opposed to an organic phase upon termination of the reaction. We observed partitioning of octanoate into the aqueous phase even in the absence of FadD or CoA in our reaction mixtures. As octanoate itself is somewhat soluble in water, it is possible that this high background was a result of octanoate’s solubility. Hexanoate is more soluble in water than octanoate and therefore was not used in this assay. Decanoate is less soluble in water and gave much less background and we therefore used the mutants’ activity on decanoate as a proxy for MCFA activity in the acyl-CoA production assay. Discrepancies between the FadD mutants’ effects on growth rate on decanoate and activity toward decanoate are described above.
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