

	


DEPARTMENT OF HEALTH AND HUMAN SERVICES
	National Institutes of Health National Institute of Environmental Health Sciences
MD-MR01
P. O. Box 12233
Research Triangle Park, NC 27709 Website: www.niehs.nih.gov



[image: ]



Dr. Vineeta Bajaj, 
Review Editor
Journal of Visualized Experiments

Dear Dr. Bajaj, 


Thank you for the opportunity to revise our manuscript (JoVE61780) entitled “Removal and Replacement of Endogenous Ligands from Lipid-Bound Proteins and Allergens”. We found both the editorial and reviewer comments helpful in revising the manuscript. We have carefully considered and responded to each suggestion, and implemented the appropriate changes to the manuscript. 

Please find attached our revised manuscript, along with a point-by-point response to both the editorial and reviewer comments. Author comments and responses are coloured in blue, with the corresponding changes highlighted in the manuscript file. 

Thank you once again for your consideration


Sincerely,


Geoffrey A. Mueller, Ph.D.



Author comments and response in Blue


Editorial Comments:

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.

• Protocol Detail: Please note that your protocol will be used to generate the script for the video, and must contain everything that you would like shown in the video. Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc) to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol. Examples:
1) 1.1: List the source in the table of materials. 
2) 1.2: How is subcloning done? Please describe or cite appropriate references. 
3) 1.3: Describe the transformation step or cite a reference. 
4) 2.1: How many cells? 
5) 2.2: What is the cell density? 
6) 2.4: Mention step number where harvest is described. 
7) 2.6, 4.2.3.3: mention sonicator amplitude (Watt) and frequency (Hz). 
8) 3.1: Mention centrifugation speed and duration. 
9) 4.2.3.1: Mention all safety precautions while handling chloroform.

Changes have been implemented accordingly. 

• Protocol Highlight: After you have made all of the recommended changes to your protocol (listed above), please re-evaluate the length of your protocol section. Please highlight ~2.5 pages or less of text (which includes headings and spaces) in yellow, to identify which steps should be visualized to tell the most cohesive story of your protocol steps.

1) The highlighting must include all relevant details that are required to perform the step. For example, if step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be included in the highlighting.
2) The highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next.
3) Please highlight complete sentences (not parts of sentences). Include sub-headings and spaces when calculating the final highlighted length.
4) Notes cannot be filmed and should be excluded from highlighting.

Highlighting has been adjusted accordingly to remove some steps which cannot be easily filmed. 

• Discussion: JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.

• Figures:
1) Remove the text “Figure #”. 
2) Fig 2C: Remove the space between µ and M. 
Appropriate changes have been implemented

• Tables:
1) Remove the embedded table from Line 186. Please number it and attach it as an Excel file. Ensure that a legend is provided in the manuscript.  Appropriate changes have been implemented

• If your figures and tables are original and not published previously or you have already obtained figure permissions, please ignore this comment. If you are re-using figures from a previous publication, you must obtain explicit permission to re-use the figure from the previous publisher (this can be in the form of a letter from an editor or a link to the editorial policies that allows you to re-publish the figure). Please upload the text of the re-print permission (may be copied and pasted from an email/website) as a Word document to the Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please also cite the figure appropriately in the figure legend, i.e. "This figure has been modified from [citation]."

Note that some of the figures in this manuscript are adapted and modified from a previous publication.  These figures are available for reuse and adaptation for any purpose (even commercially) as per the Creative Commons CC BY license so long as the appropriate attribution is provided. Note that a link to the license (http://creativecommons.org/licenses/by/4.0/) should be included in the final published version.  

Reviewers' comments:

Reviewer #1: 
Manuscript Summary:
The authors provide a straight forward and apparently generalized protocol for the preparation of lipid binding proteins free of endogenously bound ligands and additional forms where the ligands have been replaced with those of known composition. Removal or replacement of undesired ligands has been demonstrated to impact structure and alter immune responses. As a result, this manuscript will be of interest to a wide number of researchers conducting immunological, biochemical, and structural studies of allergens and the side range of other proteins that strongly bind hydrophobic ligands including lipid and fatty acid moieties. The manuscript is clearly written and well organized with results strongly supporting their findings. I expect that the manuscript will be of general interest and provide a helpful resource to the community.

Major Concerns:
None

Minor Concerns:
How was the timing of the reconstitution step optimized? For example, was a time course for ligand occupancy initially conducted? It would be helpful for the authors to indicate which steps and parameters may warrant further system specific optimization.

The reviewer brings up a good point in that the reconstitution step was not optimized beyond ensuring complete lipid removal. Given the incredible resilience of Bla g 1 there was no need for further optimization beyond ensuring complete lipid removal and re-loading as demonstrated in the representative results. However, this may be an important consideration for other allergen systems as alluded to by the reviewer and we have included a statement in the discussion  that optimization of these parameters may be required for other allergen systems. (Lines 568-573)

Lipid binding proteins frequently contain disulfide bonds. While presumably speculative, do the authors have insight as to whether the protocol is amenable to accommodate these proteins and for driving disulfide formation during reconstitution?

We have altered the discussion to include potential modifications one may employ when applying our protocol to disulfide containing proteins (Lines 594-599).  The Bla g 1 allergen for which this protocol was developed does not contain any disulfides. As such we have a limited ability to comment on this aspect directly and advise that readers optimize conditions based on their specific allergen system. 

Reviewer #2:
Manuscript Summary:
This written manuscript, which would be accompanied by a video tutorial, describes a protocol to delipidate allergen proteins and exchange on a desired phospholipid in a robust and quantitative manner. Often such proteins are recombinantly expressed using a bacterial host, and during purification steps allergens can copurify with bound bacterial lipids. Therefore, methods for removing bacterial lipids and methods to validate binding of a desired ligand should be of interest to the allergen field — and likely to other fields that study lipid binding proteins. A detailed protocol is provided to produce a specific alergen (Bla g 1), remove bacterial lipids and exchange-on a "cargo" ligand such as a phospholipid, and validate the binding of the phosholipid using 31P NMR. The proposed method is a unique use of 31P NMR and should be generally accessible to most research groups that have an on-site NMR spectroscopy facility.

Major Concerns:
None

Minor Concerns:
Where as portions of the protocol could be relevant to lipids in general, the 31P NMR method is very specific to phospholipids. Perhaps this should be stated upfront in the title, abstract, and introduction. The authors do mention it may be possible to generalize the NMR protocol to other types of lipids that do not contain phospholipids by using 13C labeled fatty acids + 13C NMR methods. It would be useful to include product numbers to 13C-labeled lipids as examples, any potential complications (i.e., are the fatty acids isotopically labeled at a single methyl group or throughout? how would that affect the NMR analysis?) and comment on the cost associated with such ligands relative to native lipids that are not isotopically enriched.

The reviewer is correct in that the 31P NMR portion of the protocol is specific for phospholipids. We have altered the title of Step 5 to reflect this. It should be noted that 31P NMR is presented as a confirmational tool only; the rest of the protocol remains broadly applicable to other hydrophobic ligands. Additionally, other biophysical techniques presented in this manuscript and elsewhere (Mueller et. al. 2013; Foo et. al., 2019); Foo et al. Manuscript in Preparation) have been used to further demonstrate the removal and loading of non-phospholipid ligands into Bla g 1 and other MA domain proteins. As such we believe that the protocol described in this work is generally applicable to a range of hydrophobic ligands, and that the current title, abstract, and introduction accurately reflect this versatility.

With regards to the 13C-NMR experiments, the representative results (Line 419) indicates that methyl-labeled fatty acids are recommended. The relevant section has been modified (Lines 419-423) to highlight this, and to provide further insight into the isotopic labeling scheme suggested. Unfortunately, the author guidelines indicate that the use of company and brand names should be avoided. .  With regards to the reviewer’s concerns, 13C-fatty acids are readily available from Cambridge Isotope Laboratories, Sigma-Aldrich, and other such suppliers at a cost of ~$200/gm vs ~40/gm for the unlabeled equivalent). Access to such reagents should not represent a major barrier to their use by other researchers. 

Reviewer #3: 
Manuscript Summary:
The manuscript "Removal and replacement of endogenous ligands from lipid-binding proteins and allergens" by Foo CY et al, describes a method to remove natural lipid ligands from proteins and replace them with user-defined mixture of fatty acid or phospholipids. This very descriptive manuscript contains an interesting work although there are some details that the authors must clarify in order to be ready for publication. The title should be changed because Bla g 1 does not belong to the lipid-binding protein family although is a protein that can bind lipids as many allergens. I suggest to change lipid bind proteins and allergens by lipid biding allergens or something similar to simplify. Although the protocol refers any protein, allergen or not, in this case authors are speaking about Bla g 1, which is an allergen.

The title has been changed accordingly

Major Concerns:
1. Bla g 1 cloning, the number of repeats of the MA domain of the allergen has to be included in the text of the manuscript. Bla g 1 shows a primary structure containing ~100 amino acid repeats, but Bla g 1 is the whole protein?

The reviewer is correct in that the Bla g 1 gene includes many MA domain repeats. For the sake of  simplicity, we have isolated a single repeat, and employed that throughout the course of our studies.  We have altered 1.1 to make this distinction clearer and provided the appropriate details and references. 

2. The reverse-phase HPLC coupling with thermal annealing protocol is adequate in this case, but cannot be generalized to most allergens or proteins, even considering that lipid presence helps to this renaturation, because most of them after the thermal treatment become partially denatured in an irreversible way. In fact, there are few allergen families that recover their 3D-structures after these treatments. Clarify these aspects in the manuscript.

The authors acknowledge that the harsh conditions employed in this protocol represent a potential limitation. In recognition of this, the following statement was included in the discussion of the initial submission.

“While the harsh conditions employed may present a potential limitation, the increased resilience observed for many allergens reduces its impact.”

While the authors have not extensively tested the applicability of their protocol across all allergen families, the literature describes several food and inhalation allergen families which display reversible thermal denaturation. Examples of such proteins have been provided in the discussion (Lines 564-573), along with a statement describing the system-specific optimization required to yield these results. Together, we feel that these alterations allow the manuscript to better reflect both the versatility and limitations of this protocol while simultaneously the need to assess the suitability of this approach for a given biological system on a case-by-case basis, and to optimize the refolding conditions accordingly.

The authors would also like to note that the thermal denaturation and annealing process described in this work is conceptually similar to purification of allergens from inclusion bodies. Here, the proteins are completely denatured through the addition of urea or guanidinium hydrochloride, and subsequent refolded through the gradual removal of the denaturing agent. This approach has been successfully applied to a range of proteins including the allergens Bet v 1, Der f 2, Phl p 5, and Gly m 3 1–4 suggesting that the native fold of many allergenic systems can be successfully recovered following complete denaturation under harsh conditions.

3. Point 2.6. It is important to describe in this type of articles well the characteristics of the columns used for the purification of these allergens by means of HPLC. A protein so large for this type of chromatography needs a very determined particle size to be able to isolate the protein in its native structure. A statement on pore and particle size has been added to 3.2

4. Point 3.3.1. 74% is a very high percentage of acetonitrile at which is difficult to separate proteins. Can authors include the acetonitrile % of H1, H2, H3? In this sense, authors should include the acetonitrile gradient in Figure 1B.

The high acetonitrile concentration reflects the extremely hydrophobic nature of Bla g 1 in its unfolded state. Many allergens will elute at lower concentrations and the protocol indicates that the reader may need to adjust the elution gradient and column material for optimal results based on their specific allergen system. In recognition of the difficulty of separating proteins at this concentration, the elution gradient employed in the purification of Bla g 1 is extremely shallow between 65% and 95% acetonitrile to enhance separation. The reviewer’s suggestion of including the elution gradient in figure 1B would be very useful in illustrating this, and has been implemented accordingly. The legend of Figure 1B has been appended to include approximate %Buffer B values.

5. Why do not the authors measure the protein concentration with the extinction coefficient of this protein, theoretical or experimental, and an absorption spectrum? It is clearly a more accurate method, especially in these assays where is critical the lipid-protein stoichiometry.

The Bla g 1 construct employed in this work contains very few aromatic amino acids and no tryptophan residues, giving it a very low extinction coefficient and making it difficult to accurately quantify using UV-VIS spectroscopy, particularly at low concentrations.  The use of OD280  might be preferable for other allergen systems, and step 4.1.6 has been modified to suggest the use of more accurate methods when possible

6. The incubation of Bla g 1 protein and fatty acids, prepared in ethanol, contains ethanol in the buffer?

Due to the limited solubility of hydrophobic ligands in aqueous solvents, organic solvents such as methanol are required to carry them into solution during the refolding process. As such, a small amount of organic solvent will be present during the refolding process. These solvents are removed during the subsequent buffer exchange steps. We have amended 4.2.5 to clarify this point and provide a warning concerning the use of excessive concentrations of solvents during the refolding process. 

The authors  note that there was a typo in the initial submission, and the correct solvent should be methanol (corrected in 4.23)

7. Is it correct the optical pathway of the CD cuvette? Is it 10mm?  That is correct. A larger cuvette is required to accommodate the magnetic stir bar described in 6.1.

8. The authors should use the ellipticity unit (deg · cm 2 / dmol).  Graph has been changed to units of mean residue ellipticity (MRE)

9. Line 309. Is 24 kDa the molecular mass of the allergen? SDS-PAGE indicated a 15 kDa for the protein.

The incorrect SDS-PAGE protein ladder was used to generate the labels in Figure 1A. The authors thank the reviewer for bringing the issue to their attention, and have rectified it accordingly

Minor Concerns:
Introduction section, line 60. Authors make reference to lipid fraction present in the Bertholetia extract that is added together with the recombinant protein Ber e 1. However, Der p 7 is a lipopolysaccharide binding protein (LBP) which specifically binds a lipid as natural ligands. Authors should clarify these differences in the introduction.
Ber e 1 and Der p 2/Der p 7 are presented as examples in which endogenous lipids could enhance allergenicity. However, the statement concerning TLR4-mediated signaling was intended to refer specifically to Der p 2 and Der p 7, and not Ber e 1 as the reviewer has noted. Lines 64-66 have been altered to clarify this distinction. 

Introduction, Line 65, Change physical by biophysical properties. 
Point 3.5. Specify that tubes in the liquid air must be continuously rotated to distribute the sample well on the surface of the tube walls and to avoid breakage. 
Introduction section, Line 74, Major Allergen domain family. Change implemented
Point 4.1.5. Buffer exchange to remove the DMSO…Include in the text. 
Line 80, correct P. pistoris by P. pastoris Change implemented
Appropriate changes have been made to address the above points

Line 82, The order that authors follow to describe the different fatty acids considered as natural ligands for this protein, describes the different affinities of each one. 

The three fatty acids (oleate, palmitate, and stearate) were identified in Bla g 1 obtained from its natural allergen source. However, neither the relative ratios of these fatty acids within the Bla g 1 binding side, nor the specific affinity of Bla g 1 for these ligands have been quantified. As such we are unable to offer any statement on binding affinity. As a reflection of this reality, Line 85 indicates that the three ligands are present, but does not attempt to offer any further statement on the relative proportions or affinity.

In line 82 you include laurate among the fatty acids specifically bound to Bla g 1. However, in line 85 authors talk about oleate instead laurate. Are both fatty acids natural ligands of the allergen?  The correct ligand should be oleate. Laurate was added as a typo, and has since been corrected
Line 173, include the completed name of PPE Change implemented
Line 175, moderately toxic and easily breathable and highly …….. Change implemented to indicate volatility of acetonitrile
Line 178, Point 3.3, Elute Bla g 1. There is a typo in the name of this allergen Change implemented
Line 199, sealed container. It is a typo. Change implemented


Reviewer #4: 
Manuscript Summary:
In their manuscript "Removal and Replacement of Endogenous Ligands from Lipid-Binding Proteins and Allergens", Foo et al. describe a protocol to remove lipids and other unwanted cargo from protein allergens that are produced by recombinant expression. In addtion, a protocol for reconstitution of protein loaded with a defined ligand is presented.

Being able to recombinantly produce defined samples of allergens is critical for understanding how these proteins cause allergic sensitization, in particular regarding the fact that ligands have the potential to modulate this process.
The protocols described in the manuscript are generally applicable and should be straightforward to implement in any laboratory. The manuscript is well organized and written, provides all information that is required to perform the experiments. Possible modifications that may be needed for different proteins are discussed (with few exceptions, see below). This manuscript definitely of interest to readers of "The Journal of Visualized Experiments".

Minor Concerns:
Variations of the protocol may be required for different allergens, for example regarding the choice of solvent for the re-loading process. Chloroform and ethanol are described as suitable solvent for fatty acids and phospholipids in Section 4.2 of the protocol. Other solvents (e.g., DMSO) might be better suited for ligands of the PR-10 family of allergens, which are likely flavonoids. The authors may want to comment on this.

4.2.3 has been appended to include the use of DMSO if desired. The initial experiments that were carried out using this protocol employed DMSO to carry out this function, with no apparent influence on Bla g 1 loading and re-folding. 

On another note, it might be an option to use 1-dimensional 1H NMR to probe and/or confirm the correct folding of the allergen, complementing circular dichroism (Section 6 of the protocol).

That is correct. The authors have previously used both 19F and 1H-15N NMR to demonstrate recovery of the a-helical Bla g 1 fold. The authors feel that a full discussion of these techniques is beyond the scope of the current work. Nonetheless the representative results section has been modified to make a note of these possibilities, and direct readers towards the appropriate reference (Lines 445-447)

Figure 2B: 31P NMR spectrum of ecBla g 1: It is not clear what "PG" and "PE" are standing for. Please define in figure caption. Figure legend has been modified accordingly

Some PR-10 allergens are fairly heat sensitive (e.g., Mal d 1) and may percipitate and/or not refold properly after thermal annealing at high temperatures (95 C for Bla g 1, Section 4 of the protocol). If so, this will of course be noted in Section 6, where the folding of the protein is probed, or even before. Nevertheless, do the authors have any experimental hints or evidence that lower temperatures might work as well? This might be an option for more temperature sensitive allergens. Any comment on this would be useful for the reader.

The reviewer introduces a valid point. As mentioned in response to Reviewer 1, the use of lower temperatures could potentially increase the applicability of this protocol to other allergen/ligand systems. While we have not explored this possibility within the context of this work, the manuscript has been modified (see response to reviewer 1) to discuss this possibility. It should be noted that the primary goal of the elevated temperatures is to ensure both the complete unfolding of the target protein, as well as the solubilization of the desired ligand. The resilient nature of Bla g 1 necessitates incubation at 95oC to achieve the former. However lower temperatures may be sufficient to achieve both objectives when applied to other protein systems, an example of which is provided (Line 572) for further guidance.

Reviewer #5: 
Manuscript Summary:
The manuscript describes the experimental protocol necessary to remove ligands from a protein and eventually to reload it with selected ligands. In particular the authors concentrate on the allergen Bla g 1 reporting the protocol they devised in the original article Scientific Reports (2019) 9:18294.

Major Concerns:
1) Annealing: a) it should be indicated that this protocol is applicable only to proteins that exhibit reversible thermal unfolding, I believe a check for that ought to be included, b) I am puzzled by the fact that the same annealing procedure can work out both to remove or load ligands. In fact in both cases the unfolded protein is left to return to room temperature and therefore to refold in the presence of the ligand for which the protein has affinity. Why in one case should remain empty and in the other should bind the ligand?

a) The authors acknowledge that this represents a potential limitation to the protocol presented herein. In response to comments from Reviewer 3, a section has been added in the discussion further highlighting this limitation and stressing the need for readers to optimize denaturation and annealing conditions for their specific applications (Lines 564-573). This addition also addresses the limitations raised here by Reviewer 5.  

b) Lipid removal and loading are two separate processes. In our protocol, reverse-phase HPLC is employed separate the protein from any endogenously bound lipids. The resulting protein is then subjected to the annealing protocol in order to recover its native protein fold in either the absence or presence of a defined ligand, yielding Apo- or ligand-loaded Bla g 1 respectively. When endogenous lipids are not present during the annealing phase there is no possibility of these ligands re-binding Bla g 1. Generally, we test the yield of protein first without the lipids so that we can adjust the stoichiometry for the loading.  To clarify this further, step 3 has been re-named and 4.1.1 has been appended to better reflect this separation of functions. 

2) Protein refolding: in line 103-104 the authors write that correct refolding will be verified by CD and solution NMR, however subsequently nothing is indicated with respect of solution NMR experiments. If only CD is used, then it is advisable to record also the near-UV spectrum.

The recovery of the Bla g 1 fold using this protocol has been confirmed using 1H-15N NMR and published elsewhere 5. However, it was decided not to include these results in the current work. Line 109 of the introduction has been altered to reflect this.  A note of this has been included in the representative results section directing readers to the appropriate publication. 

3) P31 NMR: a) the way it is described the simple detection of a P31 signal does not give absolute certainty that the phospholipid is bound inside the protein pocket. B) I consider necessary to indicate the magnetic field that assures an acceptable sensitivity.

a) The reviewer is correct in that the 31P-NMR experiments described herein are unable to differentiate between Bla g 1-bound and unbound lipids due to the use of cholate to extract and solubilize these ligands as discussed in the note following 5.3.  This is performed to accurately quantify the lipid content and not to directly assess binding.  Binding is inferred from the experimental design that pellets excess lipids and exchanges the buffer extensively to remove residual excess soluble lipid.  Control experiments with no protein have suggested this is more than adequate.5

b) A note has been included following 5.4 indicating the magnetic field strength employed in the current study, and to comment on the possibility of carrying out similar experiments on lower-field instruments

Minor Concerns:
1) I do not understand why the title of 4.2 includes also reconstitution of Apo Bla g 1.
Step 4.2.1 has been added to address this issue
2) line 196: "emersion" should be changed for "immersion" Correction implemented. 
3) line 436 "to" should be added between "required facilitate" Correction implemented.
4) line 458 "the" between "that the both" should be removed Correction implemented.
5) line 487 "of" should be added between "cavity a" Correction implemented.
6) line 516 pages 909-917 must be added to reference 4 Correction implemented.


Reviewer #6:
Manuscript Summary:
* The authors described a protocol to remove endogenous lipids from allergens and replacement using a mixture of lipids. They presented results obtained for the cockroach allergen Bla g 1. Figure 2 has already been published in a previous article of the group, Scientific reports, 2019 (Ref 7).

Major Concerns:
The confirmation of Bla g 1 and lipids interaction was based in the 31P NMR experiments, but the protocol is not clear:
* Was it performed in the presence of cholate?

The use of cholate in step 5.3 is to fully extract bound phospholipids from the Bla g 1 cavity into the aqueous phase. As such, cholate is present in the NMR sample, and the wording of step 5.4 has been altered accordingly. 

To address the reviewer’s subsequent comments, the use of cholate is intended to extract and solubilize the phospholipids from the Bla g 1 hydrophobic cavity. This ensures a consistent local chemical environment for the phospholipid headgroups, allowing for accurate quantitation and comparison between different samples. As such, we do not expect to see a second peak corresponding a Bla g 1-bound species. The note following step 5.4 has been adjusted to clarify this point.  

Fig 2C does not represent a titration curve, but rather a standard curve that is obtained by measuring the 31P peak intensity of pure DSPC samples of fixed concentrations. As such, no saturation is expected. The binding stoichiometry of Bla g 1 was calculated by quantifying the 31P peak intensity of DSPC-Bla g 1 and comparing this value to that of the standard curve in order to determine the DSPC concentration. This is then compared with the concentration of Bla g 1 in the sample to obtain a binding stoichiometry (ie: the ratio of DSPC: Bla g 1). Lines 413-416 have been adjusted to better represent this distinction.

* Section 4 mention that 2 % of DMSO was used in the reconstitution step. Was it also present in the NMR sample? 

Reconstitution of Ba g 1 is followed by a buffer exchange step in which the DMSO is removed. Step 4.1.5 has been altered to reflect this detail. 

* What is the effect of cholate and DMSO on Bla g 1? 

As mentioned above, cholate is predicted to denature Bla g 1, allowing for the extraction of any bound ligands into the aqueous phase. DMSO is removed during the refolding and annealing step, and thus should not have any effect on Bla g 1 structure or stability as described in this work. 

* The 31P spectrum in the presence of lipids present only one peak, don't you expect two peaks? One for the bound to the protein and another for the lipid in the micelle? See above
* Furthermore, Fig2 shows no saturation. The peak intensity increases with the lipid added. How did the authors calculate the stichometry? See above
* Using this result the authors found 4.7 lipids bound per protein. Is it expected? Usually 2 molecules are able to bind. 

Bla g 1 is a unique protein fold expected to have a binding stoichiometry of ~4 phospholipids per protein based on previous structural and molecular dynamics studies. 5 It is true that other lipid-binding proteins such as non-specific lipid transfer proteins (nsLTP’s) have a binding stoichiometry of two.6 We refer to nsLTP’s in this manuscript as an example of a lipid binding protein to which our protocol may be applied. However, Bla g 1 is both structurally and evolutionarily distinct from nsLTP’s, and as such are not expected to share their binding stoichiometry. This difference is further highlighted in the discussion, in which the binding stoichiometry of Bla g 1 is contrasted with that of nsLTP’s in lines 579-586.

Minor Concerns:
* The legend of Figure 1 is confusing. Legend has been altered accordingly. 
* The protocol of nBla purification was not included 

nBla g 1 was purchased from a third party. Line 425 has been altered to reflect this, and the relevant details have been added to the of materials and reagents. 
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