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                                                                                           Danielle Renee Reed, Ph.D.

                                                                                            Monell Chemical Senses Center

                                                                                                                   3500 Market Street

                                                                                            Philadelphia, Pennsylvania 19104-3308
Thursday, January 25, 2018


To:

Editorial Board, Journal of Visualized Experiments
From:

Danielle Renee Reed, Ph.D.
Re:
Revision: “Taste exam: A brief, validated, and high-yield test for clinically pertinent chemical perception”
To the concerned member(s) of the Editorial Board,

We are submitting our revised manuscript titled “Taste exam: A brief, validated, and high-yield test for clinically pertinent chemical perception” for consideration for the Journal of Visualized Experiments. Below we respond to the comments from the editor and reviewers. 
We numbered the material in a specific way to ensure that the origin of all comments was clear (‘E’ for editor and ‘R’ for reviewer) and distinguished the comment from our answers (comment, ‘C’; answer, ‘A’). Multipart comments were unpacked and renumbered to ensure we addressed each point. Our answers are italic font, comments in regular font. As an example, the first comment of the second reviewer is 2R.1C and our answer to this comment is 2R.1A. 

As instructed, we state that the authors have (a) conferred, (b) approved the final manuscript, and (c) will assume full responsibility for its written contents. 
We further state that neither the manuscript nor any parts of its content are currently under consideration or published in another journal.

We appreciate your further consideration of our submission. Please feel free to contact me at (267) 519-4915 or reed@monell.org if you have any questions.

Sincerely,
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Danielle Renee. Reed, Ph.D.
Associate Director

Monell Chemical Senses Center

E1C. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
E1A. To the best of our ability, we have corrected grammatical and spelling errors. 

E2C. Please abbreviate all journal titles.
E2A. We have abbreviated all journal titles. Journal editors provided no guidance regarding the abbreviation convention, so we followed the journal abbreviations used by PubMed. 
E3C. Please define all abbreviations before use.
E3A. We have defined all abbreviations prior to first use, although we assume that DNA is on the list of commonly used abbreviations that require no definition. 
E4C. Please use focused images of uniform size/resolution (at least 300 dpi).
E4A. We will ensure that all images uploaded will be at least 300 dpi.
E5C. Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns in an xls/xlsx file.
E5A. We now provide the relevant table in the requested format.
E6C. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
E6A. We ensured that the manuscript has no commercial language including trademark or registered symbols. 
E7C. Please include an ethics statement before the numbered protocol steps, indicating that the protocol follows the guidelines of your institution’s human research ethics committee.
E7A. We added the following ethics statement: "The University of Pennsylvania Institutional Review Board approved this protocol."
E8C. Please specify inclusion/exclusion criteria for subjects.
E8A. We added the inclusion and exclusion criteria as follows: "We excluded subjects if they were under 18 years of age or were pregnant." 
E9C. Please provide citations for protocol steps 3 and 4.
E9A. We have added reference (a) to step 3 and references (b) and (c) to step 4, below.

a) Guo, S. W. & Reed, D. R. The genetics of phenylthiocarbamide perception. Ann of Hum Biol. 28 (2), 111-142, doi:10.1080/03014460151056310, (2001).

b) Reed, D. R. et al. The perception of quinine taste intensity is associated with common genetic variants in a bitter receptor cluster on chromosome 12. Hum Mol Genet. 19 (21), 4278-4285 (2010).

c) Bufe, B. et al. The molecular basis of individual differences in phenylthiocarbamide and propylthiouracil bitterness perception. Curr Biol. 15 (4), 322-327, doi:http://dx.doi.org/10.1016/j.cub.2005.01.047, (2005).

E10C. Please highlight 2.75 pages or less of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. The highlighted steps should form a cohesive narrative with a logical flow from one highlighted step to the next. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader. Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense. Steps 1 and 2 are most amenable to filming.
E10A. We have highlighted approximately 2.5 pages with the essential steps of the protocol most appropriate for video recording.
E11C. Please remove the embedded figure(s) from the manuscript. All figures should be uploaded separately to your Editorial Manager account. Each figure must be accompanied by a title and a description after the Representative Results of the manuscript text.
E11A. We have removed the figures from the manuscript and we will upload them separately.
E12C. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations: ‘critical steps within the protocol’, ‘any modifications and troubleshooting of the technique’, ‘any limitations of the technique’, ‘significance with respect to existing methods’, and ‘any future applications of the technique’. 

E12A. We have included these requested points in the discussion section (page 8). 
1R.1C. – none

1R.1A. – no response required
Introduction to Reviewer 2. Four themes emerged from the comments raised below and addressing them in this introduction allows us then to respond fully to the remaining concerns. The four themes are intended audience, the goal of this manuscript, clarifying the clinical example used and the practical value of genotyping. We address each theme below. [Theme 1# Audience]: This method paper has at least three intended audiences: (a) researchers conducting taste testing who are interested in methods validated by genetic testing, (b) clinicians who are interested in taste testing as a research and eventually a diagnostic tool and (c) trainees, especially sensory scientists, who might benefit from an explicit method with a genetic validation step. We offer these methods not only to clinicians but also broadly, to basic science researchers, many of whom have little or no training in psychophysics. [Theme 2# Goal]: We now more clearly state the main message of this methods approach, which is to direct attention to three points that can improve the quality of taste data collected in a research or clinical setting. Building on the Boolean logic example provided by the reviewer: if there are papillae, and there is no evidence of oral disease, and intensity ratings match genotypes, it is 'true' that taste intensity ratings are more likely to be valid. [Theme 3# Clinical Example]: Although our current interest is in chronic rhinosinusitis (CRS), our goal is to ensure that taste testing becomes standard in many areas of medicine, because almost every tissue studied to date expresses one or more bitter or sweet taste receptors. We provide but one example with CRS. We explain both the broad applications of this method and the use of CRS as a test case more clearly in the introduction. [Theme 4# Use and Value of Genotyping]: Sensory ratings by their nature are subjective because people report on their personal experience. Evaluating genotype provides a way of matching the reported experience to an objective measurement. If there is no agreement between genotype and reported sensation for an individual subject, it may be that the subject is inattentive or otherwise not reporting accurately. The use of genotype gives sensory psychophysics a new tool to evaluate data quality. However, it is up to individual investigators to use this tool in the evaluation of their own data. For instance, the match between genotype and sensory ratings can identify errors in data collection, distracted subjects or people who did not understand the scales.
2R.1C. The short abstract is clear and helpful, it lists that there are three things assessed and the importance. The long abstract is more muddled. It jumps from an introduction to the method (seemingly incomplete, listing only 2 things assessed, then jumps into an incoherent explanation of the genotyping, and then back to background-like statements again. Tighten it up and remove the rambling prose and it would be good to go.

2R.1A. We have given the long-abstract a logic overhaul; it has been revised by both the senior authors and a science editor who helped polish the final version. 
2R.2C. The entire paragraph about tongue anatomy (127-136) seems a little odd. The afterthought of the clinical assessment of "evidence of oral disease, such as lesions or lumps, or other clinically remarkable features" seems more important to me than just "do they have papillae?" The section on oral cavity evaluation needs to be more detailed about what to look for and why. e.g. the method explains to look at the 7 subsites, but not what you should be looking for in any of these sites and why each site is important and what it means if you do find something noteworthy in any given site… beyond the absence or presence of papillae.

2R.2A. Recognizing that the section on oral pathology was thin in comparison to other sections, we have added more description and an explicit checklist of what to look for when assessing oral disease. Many published studies with human taste data make no mention of any type of oral exam so we emphasize this simple but overlooked step. 

2R.3C. The psychophysical taste test includes a seemingly random assortment of taste tests with a vague reference that assessors could use any combination or other taste tests as necessary. It is not clear to me why these specific tastes tests were selected (3 bitter, 1 salty, 1 sweet), with the exception of PTC which ties back to the original rationale about CRS and has a genetic component that is included in the methodology presenting (thus strengthening the case for testing that taste ligand). Quinine it seems is being used as a second opinion (section 4.3)? The rationale for the tests included could be better explained and again, why this measurement matters. What does one do with this data by itself and now in conjunction with the oral assessment?

2R.3A. We provide a rational in the section for some of the taste compounds but we emphasize that other stimuli could be included to tailor the method to particular research questions. 

2R.4C. There is a decent amount of space dedicated to papillae density, but it looks like the protocol is literally "see if they have them". Is it more important to look for presence vs absence of papillae than density? No rationale is given for density; however the authors do explain why it is important to look for presence or absence. The latter appears more important, in which case density is not necessary for the oral assessment in this method. Other minor note related to papillae: the density methods listed are all for fungiform papillae, and not for foliate or circumvallate. If density is in fact necessary, authors need to point to methods to assess density for all types of papillae or explain why FP is good enough a measure.

2R.4A. The goal of this manuscript is in part to advocate for simple steps all investigators can use to increase the quality of their human taste data. One such example is to ensure that each subject has fungiform papillae. These papillae are on the tip of the tongue and easy to see in contrast to foliate or circumvallate, which are harder to visualize because of their location. Evaluating fungiform papillae density contributes more information, and we direct investigators to other protocols for this procedure. 
2R.5C. The taste questionnaire entry form should have the forced choice (quality) listed first, then the VAS should follow (it currently is shown with the VAS first). Also it should be clear that you are asking for the intensity of the primary taste detected, not the overall intensity of the sample. It is unclear if you give patients the chance to list secondary tastes and intensities for a given sample, or if they are only being asked to rate the primary attribute.
2R.5A. We appreciate these suggestions, but participants see the computerized instruction to 'circle only one quality' on the same 'page' that they rate intensity. They are also instructed to rate overall intensity, not the intensity of individual attributes.  
2R.6C. Better job needs to be done explaining what is the most important measure and why, in case resources are not unlimited and the steps in the proposed method need to be prioritized. What if an MD doesn't have access to genotyping, what alternative method could be proposed in that case?
2R.6A. We have no alternative to genotyping. However, genotyping is now a routine part of protocols in both clinical research and medicine, and our goal is to move the field forward by describing the value of genotyping in the evaluation of self-report sensory data. 
2R.7C. I guess I wonder what the point of the phenotyping is, especially when the authors go on to say the PAV/AVI diplotype confounds everything. 
2R.7A. It is unclear how data from heterozygous people "confounds everything". Ratings of one bitter compound are tied to the diplotype of one bitter receptor gene, and data from people with a heterozygous diplotype fit a well-described genetic model that predicts a wide range of responses compared to people with either homozygous diplotype. 
2R.8C. Or is it simply that taste loss may have occurred? This was not adequately highlighted for me. 
2R.8A. One of the uses of the genotyping information could be to identify taste loss, for instance, if someone with the taste diplotype rating the bitter ligand like water. However, this is not the intended use of the information, because in the case of taste loss, participants would rate other compounds as being like water too. This is one rationale for including compounds that elicit taste qualities other than the one of primary interest in any given research protocol.
2R.9C. What is the point of figure 1? Perhaps add labels to the different subsites for identification purposes, and add other images of things at each subsite to look for/abnormalities as indicated in 1.2 and 1.3.
2R.9A. We provided Figure 1 to show the tongue, one of the seven subsites we recommend examining as part of a thorough oral cavity evaluation. We now include descriptive labels to assist the reader in identifying structures relevant to the oral exam.

2R.10C. Is figure 4 a previously published result or new data? It contradicts many reports that show no statistical difference between heterozygotes and dominant (PAV) homozygotes.
2R.10A. The data reported here are new but are consistent with published results. Whether TAS2R38 heterozygotes differ statistically from homozygotes often depends on the number of participants studied. For studies with smaller numbers of subjects, there are sometime no statistical differences between heterozygotes and people with the homozygous taste (PAV/PAV) diplotype owing to reduced statistical power, whereas there almost alwaysare for larger numbers of participants. See Figure 2 in doi:10.1097/01.ALC.0000145789.55183.D4 for a published example of these heterozygous vs taster homozygous differences. 
2R.11C. PTC elicits retronasal olfaction, therefore propylthiouracil is a better ligand choice for this reason
2R11A. We selected PTC over propylthiouracil because it is a higher affinity ligand for the T2R38 receptor (see doi:10.1016/j.cub.2005.01.047). 

2R.12C. In all cases nose clips or instructing the patient to plug their nose would be valuable to eliminate olfactory cues and allow them to be mindful only of taste detection.
2R.12A. The odor associated with PTC might affect threshold measurement, but comparison of ratings during pilot testing confirmed the odor contributes little to the overall perception of the stimulus at the concentration used here.
2R.13.C. Step 2.2.3 is a non-scientific measurement for quality control that would lead to flavor drift over time, decreasing the validity of this method. Might there be a quantitative method you could propose?
2R13.A. Tasting newly prepared solutions is a common sense procedure to avoid serious errors such as using a different chemical during solution preparation (sucrose versus salt). We include this point because investigators can overlook this simple step. This is just a final step in quality control, after following the standard procedures for the preparation of solutions of given concentrations. 

2R.14C. The genotype section should explain the relationship between the genes proposed for testing and the taste tests that were administered, e.g. TAS2R38 PTC/PROP… TAS2R19 quinine? It is not fully explained in the manuscript, and wouldn't necessarily make sense to someone who wasn't in genetics/sensory science (i.e. if this is written for MDs it is not a fair assumption that they would know the reason why these genes are selected).
2R.14A. In this revised version, we clarify the connection between inborn genetic variants of the bitter receptor gene TAS2R19 and quinine taste perception. 
2R.15C. Why are there two boxes, are the patients to pause in between samples 6 and 7. Are they just holders for the samples? In which case are they necessary? Better to let administrators prepare and store/hold samples in whatever manner works for them, and list the boxes as an example?
2R.15A. We use this two-box configuration because these small boxes fit easily into the limited storage space of our clinic. We now indicate in this revision that this configuration is one of many possible configurations. 
2R.16C. There is a reference that there is one particular disease that causes an absence of FP (lines 130-131) but the authors don't talk about what that disease is. It is brought up again in the discussion so might be worth explaining a bit more. I recommend the authors call it out by name and speak a little more about it.
2R.17A. We now provide more information about familial dysautonomia and provide more context about this disorder.

2R.18C. Line 89 add "loss" after "taste".
2R.18A.We corrected this typo (omitted word) as advised. 
Reviewer #3 Comments

Introduction to Reviewer 3. The overview comment is that we have studied the material covered in the six references highlighted by Reviewer 3 and have incorporated it into the manuscript. We address the remaining points below. 
3R.1C. Previous articles on the clinical assessment of taste have been published (e.g., Bartoshuk, Gent, Catalano, & Goodspeed, 1983; Mueller et al., 2003), but are not cited; these articles should be mentioned, though it is obvious that the proposed exam does not simply replicate previous publications
3R.1A. These papers are now referenced and our work is now better placed in historical context for the reader. 
3R.2C. Firstly, the oral cavity evaluation as described ignores the lateral surfaces of the tongue. In doing so, the foliate papillae are not examined. Although fungiform papillae are perhaps best associated with genetic diversity, the foliate papillae are nevertheless important in taste perception and contribute differentially from other papillae to the perception of a taste stimulus (Collings, 1974; Ishida, Ugawa, Ueda, Murakami, & Shimada, 2002). Thus, any examination of the tongue for conditions that could affect taste function should include an assessment of all visible taste papillae - not just the fungiform papillae.
2R.2A. While logical to evaluate the presence of the foliate and circumvallate papillae as well as the more easily spotted fungiform papillae, this is harder to do in practice. Our pilot testing indicates that visualizing the rear of the tongue can make subjects gag and that foliate papillae can be hard to see depending on individual tongue anatomy. While we appreciate the suggestion, here we prioritize speed and subject comfort over comprehensiveness. 
3R.3C. Next, the psychophysical taste testing as described suffers from a lack of sensitivity to potential disturbances in taste. The whole-mouth testing that is described is less sensitive than regional testing to the effects of aging and other conditions that may affect gustation (Matsuda & Doty, 1995; Bartoshuk, 1989). In addition, the scaling used to assess the tastants may obscure differences between individuals, or groups of individuals (e.g., Bartoshuk, Duffy, Fast, Green, Prutkin, & Snyder, 2003).

3R.3A. The value of regional testing is appreciated but we have weighed the value of the knowledge gained against the time constraints of most clinical testing, and we will pursue the whole-mouth approach, mindful of the limitations of the whole-mouth approach. As a remediation measure, we now direct interested researchers to the NIH Toolbox regional taste protocols. We are also aware that the scale selected has limitations, but it requires little training time, unlike the labeled magnitude scale. However, drawing on this comment from the reviewer, we now point out the limitation of the scale we have selected to the reader. 
3R.4C. Lastly (and this is a small thing, but important), Figure 1 simply shows the dorsal portion of the tongue. Of the seven subsites that are mentioned for oral assessment, this particular part is likely the most recognizable - and thus, the least in need of illustration. Perhaps a different figure would better assist your readers/viewers in completing the evaluation.
3R.4A. As an improvement, we are illustrating all seven regions of the tongue as part of the filmed portion of this article, which we agree were not adequately illustrated by our former Figure 1. 
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