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Editorial comments:
1. Please shorten the summary to be 50 words or less.
The summary has been shortened to 42 words.

Reviewers' comments:

Reviewer #1:
Manuscript Summary:
We commend the authors for this significantly improved protocol which we think will be of help to the field. By and large, our comments have been sufficiently addressed save for the following.

Major Concerns:
Line 400 - References a Fig X. Unclear what this is in reference to.
Thank you for pointing this out, we have added the Fig. 3 reference and have corrected a few other instances of mis-referencing figures.
Reviewer #3:

Are the title and abstract appropriate for this methods article? Yes
Are there any other potential applications for the method/protocol the authors could discuss? No
Are all the materials and equipment needed listed in the table? Yes
Do you think the steps listed in the procedure would lead to the described outcome? Yes
Are the steps listed in the procedure clearly explained? Yes. I have a few remarks (see below) to clarify a few points.
Are any important steps missing from the procedure? No
Are appropriate controls suggested? yes
Are all the critical steps highlighted? yes
Are the anticipated results reasonable, and if so, are they useful to readers? Yes.

The authors describe a procedure that should be useful to partition the outer and inner membranes of various Gram-negative bacteria. Prior to bacterial lysis they treat the bacteria with lysozyme in a high sucrose concentration and in the presence of EDTA. This additional step facilitates dissociation of the outer membrane from the peptidoglycan and appears to improve membrane separation on sucrose density gradients. The sucrose density gradient step is also simplified relative to earlier protocols, as the authors use a discontinuous rather than a continuous gradient. The authors adjusted their procedure to separate the membranes of Acinetobacter baumannii. Thus, the readers could similarly adjust the protocol to separate the inner and outer membranes of their favorite Gram-negative bacterium, irrespective of the OM composition (LOS rather than LPS). This is a useful protocol to display by JOVE.

I have a few minor comments.

1° The authors say that their lysozyme/EDTA protocol does not cause spheroplasting. Have they checked that the supernatant of the centrifugation after lysozyme/EDTA treatment does not contain a significant proportion of OM?
We agree with the reviewer and have tried to be more explicit in our language regarding forming spheroplasts. We have added the following text.
Lines 104-112 “The original protocol from which ours has been adapted required the formation of spheroplasts, or Gram-negative bacterial cells that consist exclusively of a plasma membrane and cytosol, but lack the peptidoglycan layer and the OM bilayer. Spheroplasts might be produced by our adapted method; however, the technique does not rely or intend on their formation. Instead, we quickly harvest the lysozyme-EDTA treated by centrifugation and re-suspended them in a sucrose solution of lesser concentration before pressurized lysis. The OMs that have been released as a consequence of forming spheroplasts might be harvested from the supernatants of the treated cells, but this approach is not detailed herein.”

Line 215. For Gram-negative bacteria that grow much more slowly than E. coli or Salmonella, it might be difficult to inoculate 1 L of liquid medium with a single colony.
We agree with the reviewer. However, we had already included text to suggest that back diluting an overnight culture is an alternative approach.
Lines 220-221 “2.2. Back-dilute the overnight bacterial culture into 1 L of preferred broth media and culture the bacteria until the desired optical density is achieved.” 
In the case that it was not clear, we added text to the Note that follows this step.
Lines 223-230 “Note: Inoculating a single bacterial colony into 1 L of broth media is recommended for mutant genotypes that are prone to suppressing growth phenotypes, but some Gram-negtive bacteria simply grow slower than others. If it is not possible to achieve a suffucient culture density by single-colony innoculation, back diluting an overnight culture into 1 L of media is one strategy to synchronize growth. Bacterial-membrane composition varies depending upon the growth phase of the culture (logarithmic vs stationary phase) 13. Growth curves measuring the change in optical density for the bacterial cultures as a function of time should be performed with all strains to correlate culture density with growth phase.”
Lines 241 and 244. How should stirring be performed, manually or with a magnetic bar?
Thanks for pointing out this omission. We have now added text to explain that we are using a magnetic stir bar for stirring
Line 256 “Add a magnetic stir bar to the suspension of cells.”

Line 303. The use of a fixed-angle rotor is most likely not obligatory at this stage, as the goal of this step is to recover the membrane pellet at the bottom of the ultracentrifuge tubes. Same comment regarding step 6.8.
The reviewer is correct, we have removed the term “fixed angle” to describe the rotor used for pelleting the isolated membrane fractions. 
Step 6.2. To avoid mixing the various sucrose layers or the sample with the solution underneath it, it can help to prepare the gradient in a cold (4°C) room.

The specific directive for this comment is unclear.
Step 7.1. Which procedure is recommended by the authors to determine total protein concentrations in the two fractions, which are suspensions rather than solutions?
Thanks pointing out the fact that we omitted reagents to quantify the amount of total protein present in the isolated membrane fractions. We have added to the text
Lines 411-412 “7.1 Measure the protein concentration in each isolated membrane fraction using a Bradford protein assay.” 
Lines 390-391. The authors may want to state in their protocol that the quantities of inner membrane fractions needed to perform the enzymatic assay must be adjusted for each bacterium.
We agree with the reviewer and have added to the text.
Lines 414-418 “7.2. Remove the volume of sample corresponding to between 50 and 500 µg of protein and add it to an empty 2 mL microcentrifuge tube. The concentration will vary depending upon the species, but 50 µg is typically sufficient for enterobacteriaceae. Add the appropriate volume of 10 mM Tris-buffer to achieve a total volume of 990 l. Transfer the content to a cuvette for spectrophotometry.
”

Lines 502-504. The NADH oxidase assay for A. baumannii suggested a lower concentration of this enzyme than in E. coli. An alternative explanation might be that the specific activity of the NADH oxidase of A. baumannii is lower.
We agree with the reviewer and have rewritten the text.
Lines 484-487 “For A. baumannii, three times the amount of membrane (150 µg) was needed to demonstrate similar levels of NADH dehydrogenase activity to what was measured for the enterobacterial strains (Fig. 3). Therefore, it is possible that the levels of NADH oxidase are lower for A. baumannii or that the specific activity of the enzyme is decreased.”

Fig. 4. Which amounts of total proteins are taken from IM and OM fractions for LPS/LOS detection: 50 micrograms (as stated line 406) or 300 micrograms (line 507)?
Sorry for the confusion here. Different bugs require different amounts of protein to extract, since the relative amount of lipids and proteins varies between organisms. We have attempted to make this clear by editing the text. 
Lines 541-544 “The volume of membrane sample corresponding to 50 g of total protein was used to extract LPS from the IM and outer membrane (OM) of S. Typhimurium and E. coli DH5-alpha. The volume of membrane sample corresponding to 300 g of total protein was used to extract LPS from the membranes of A. baumannii.”
Lines 541-542. The authors hypothesize that the decreased density of OM of A. baumannii reflects a decreased amount of LOS molecules and an increased amount of proteins. This explanation is surprising given that the density of proteins is estimated greater than 1 (1.35 g/mL). Are the estimated densities of lipooligosaccharides or lipopolysaccharides higher than that of proteins?
The reviewer is correct. We have eliminated the text and conclude with a new sentence.
Line 597 “In summary, adjustments can be made to the density gradient to accommodate organisms with varied OM-glycolipid content and level, and the approach can be adapted for other types of Gram-negative bacteria.”

Lines 544-545. The 1:1 ratio of protein to LPS in Salmonella OM membrane is presumably weight/weight ? This should be made clear. Were those ratios measured in the same manner for Salmonella and A. baumannii?
We have eliminated the text and conclude with a new sentence (see comment immediately above)
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