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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No  
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No
3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? 

Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations?   Yes
Filming will take place in two locations: one in Dr. Pepino's laboratory at the University of Illinois at Urbana Champaign (Illinois) and the other at the National Institutes of Health in Bethesda (Maryland). Dr. Pepino will be the demonstrator of all filming on the demonstration of the TDT test, including solution preparation and subject testing at the University of Illinois location. Filming of Dr. Pepino and Dr. Joseph answering the queries will occur at both sites.


Current Protocol Length

Number of Steps:  25
Number of Shots:  55

Introduction

1. Introductory Interview Statements

1.1. Paule Joseph: This protocol describes a method that measures the sensitivity of the taste system. This is an important dimension of taste that is independent of taste hedonics. 

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 3.7.1

1.2. M. Yanina Pepino: The TDT test can be used in young and old, is easy to understand, requires less than 15 minutes to complete, and uses a strict set of criteria ensuring a stable outcome measure. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 3.7, 3.8, 3.9
OPTIONAL:

1.3. Paule Joseph: Because the test has been validated for testing in children, the same method can be used for all ages and thus can provide insights into whether taste perception changes during development and aging or with disease state and genetics.

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Videographer: Can skip if there is not enough time

1.4. M. Yanina Pepino: Participants should be comfortable and well informed. If they do not know which solution from a pair tastes different than water, they should simply guess, and there are no right or wrong answers.

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 3.5.1, 3.9.1


Ethics Title Card

1.5. Procedures involving human subjects have been approved by the Office of Regulatory Affairs at the University of Pennsylvania. 
1.1. 

Protocol

2. Taste Stimulus Solution Preparation

2.1. To make a tastant stock solution, in this case, the stock solution for sucrose, weigh 684.6 grams of sucrose in a disposable weigh boat using a balance that is accurate to 0.01 grams [2], then transfer the weighed tastant to a 2-liter beaker [3]. 
2.1.1. WIDE: Talent adding the sucrose to a weigh boat placed on a balance. Video Editor: Split screen to show the making stock solutions from LAB MEDIA: Figure 1 
2.1.2. Talent transferring the sucrose into a beaker

2.2. Add  water to the beaker to dissolve the sample [3] andR rinse the weigh boat with distilled water [1] and pour this distilled water wash into the 2-liter beaker [2]. Then, add 1.5 liters of water to the beaker to dissolve the sample [3]. 
2.2.1. Talent adding water to the beaker and rinsing the weigh boat
2.2.2. Talent adding wash to beaker
2.2.3. Talent adding water to the beaker

2.3. Use a funnel to transfer the tastant solution to a 2-liter volumetric flask [1], then rinse the beaker and funnel with more water, pooling the wash in the flask [2]. Fill the flask with water to the 2-liter mark [3], place a stopper onto the flask [4], and invert to mix until the tastant is completely dissolved [5].
2.3.1. Talent transferring the content to the volumetric flask
2.3.2. Talent rinsing the beaker and funnel and pouring rinse in the flask
2.3.3. Talent filling the flask to the 2-liter mark
2.3.4. Talent putting a stopper on the flask
2.3.5. Talent inverting the flask to mix tastant 

2.4. To prepare the intermediate tastant solutions, add 560, 320, 180, and 100 milliliters of the tastant stock solution to each of 4 flasks labeled 1 to 4, respectively [1]. Then fill each flask to a final volume of 1-liter with distilled water [2]. Close the flasks with their stoppers [3] and mix by inversion [4].
2.4.1. Talent adding stock to flask(s) labeled 1 to 4.  Video Editor: Split screen to show the making solutions #1-4 part from LAB MEDIA: Figure 1
2.4.2. Talent adding water to flask(s)
2.4.3. Talent putting stopper(s) onto flask(s)
2.4.4. Talent mixing flask

2.5. Pour the contents of each flask into an appropriately labeled 1-liter glass bottle [1] and pour any remaining tastant stock solution into a glass bottle labeled with the tastant name. Store all bottles at 4 degrees Celsius [2].
2.5.1. Talent pouring solution into 1L glass bottle(s)
2.5.2. Talent pouring stock solution into bottle labeled Sucrose Stock

2.6. To prepare the remaining working tastant solutions, arrange 12 bottles labeled 5 to 16 in a 4 by 4 grid with the intermediate tastant solution bottles 1 to 4 placed in the front row [1]. 
2.6.1. Talent arranging bottles into grid. Video Editor: Split screen to show the making solutions #5-16 part from LAB MEDIA: Figure 1. Emphasize bottles 1-4 when mentioned in the VO

2.7. Always starting with the most dilute solution in a row, transfer 50 milliliters of the tastant solution from bottles 1 4 to 4 1 into bottles 5 8 to 85, respectively [1], then add 450 milliliters of distilled water to each bottle from 5 to 8 [2].
2.7.1. Talent adding 50 mL tastant from bottle 4 into bottle 8. Video Editor: Show the making solutions #5-16 part from Figure 1 as inset and emphasize bottles 1-4 and 5-8
2.7.2. Talent adding water to bottle(s) 5-8

2.8. After inverting the bottles to mix [1], repeat the dilution between bottles 5 8 to 8 5 and 9 12 to 12 9 [2] and then bottles 9 12 to 12 9 and 13 16 to 1613, until all 16 working tastant solutions have been prepared [3-TXT].	Comment by Pepino de Gruev, Marta Yanina: The changes on the order of numbers is because, as indicated on 2.7; we always start with the most dilute solution in a row (which is solution 4 for the first row, solution 8 in the second row and solution 12 in the second row).
2.8.1. Talent mixing bottle(s) 5-8
2.8.2. Talent adding tastant from bottle 5 8 to bottle 129. Video Editor: Show the making solutions #5-16 part from Figure 1 as inset and emphasize bottles 5-8 and 9-12
2.8.3. Talent adding tastant from bottle 912 to bottle 1613 TEXT: Repeat for each tastant Video Editor: Show the making solutions #5-16 part from Figure 1 as inset and emphasize bottles 9-128-12 and 16-1313-16

3. Taste Detection Threshold (TDT) Testing in Children, Adolescents, and Adults 

3.1. [bookmark: _Hlk73962906]Remove bottles containing the tastant solutions and distilled water from the refrigerator [1] and transfer ~120 milliliters of solution for each step into appropriately labeled 120-milliliter sterilized glass bottles two hours before testing [2]. Videographer: This step is important!	Comment by Pepino de Gruev, Marta Yanina: The volume does not need to be precisely measured; we used the ~120 ml to illustrate the size of the bottle.
3.1.1. WIDE: Talent removing bottles from refrigerator 
3.1.2. Talent transferring the solution to glass bottles

3.2. Before performing a taste detection threshold test, determine the random order sequence of the tastant and record it in a tracking grid [1]. If water is presented in position 1 (one) enter "W" [2] and if the tastant is presented in position 1 enter "T" [3]. 
3.2.1. Shot of the grid
3.2.2. Talent pointing to "W" row in the grid
3.2.3. Talent pointing to "T" row in the grid

3.3. Before performing a taste detection threshold test show the medicine cups to the participant and say [1] "We are going to give you solutions to taste. Here are two cups. You will taste what's inside the first cup, swish it around your mouth, but don't swallow, and I will tell you when to spit it out" [2]. Videographer: This step is important!
3.3.1. Talent showing cups to Participant
3.3.2. Talent, speaking the above to Participant/indicating first cup Videographer: Please capture audio; Video Editor: please include audio

3.4. "You will then rinse with water and taste what's inside the second cup. I will tell you when to spit it out. Then I want you to point to the one that tastes different than water. If you are not sure, just guess [1]".
3.4.1. Talent, speaking the above to Participant /indicating second cup Videographer: Please capture audio; Video Editor: please include audio

3.5. "You will then rinse your mouth two times with water, and we will do this again. There are no right or wrong answers. We want to know which one you think has a taste [1]".
3.5.1. Talent, speaking the above to Participant Videographer: Please capture audio; Video Editor: please include audio

3.6. To perform a taste detection threshold test, add approximately 10 milliliters of the appropriate starting concentration of tastant to one medicine cup [1-TXT] and ~10 milliliters distilled water to the second medicine cup and place both cups in positions 1 and 2 in front of the participant [2]. Videographer: This step is important!
3.6.1. Talent adding tastant to cup TEXT: See text for starting tastant concentration suggestion details
3.6.2.  Talent placing cup 1 and 2 in front of the participant

3.7. Instruct the participant to taste the solution in position 1 by swishing [1]. After 5 seconds, instruct the participant to expectorate [2] and then rinse their mouth with water without swallowing [3]. 
3.7.1. Talent indicating participant to taste the solution/Participant tasting solution
3.7.2. Talent indicating participant to expectorate/Participant spitting into the sink. Videographer: Please include a stopwatch showing 5 seconds in the frame
3.7.3. Participant rinsing the mouth with water

3.8. Next, instruct the participant to taste and expectorate the solution in position 2 in the same manner [1]. 
3.8.1. Talent indicating participant to taste the solution in position 2/Participant tasting solution

3.9. After rinsing, ask the participant to point to the solution that has a taste or that tastes different than water [1-TXT]. After every response, thank the participant for doing a good job [2] and have the Participant rinse their mouth again [3]. Videographer: This step is important!
3.9.1. Talent indicating participant should choose/Participant indicating cup TEXT: If participant says neither, instruct them to guess
3.9.2. Talent smiling/thanking participant
3.9.3. Participant rinsing mouth

3.10. Place a plus sign on the grid if the participant picked the cup with the tastant to indicate a correct response [1] and write a minus sign if they picked the cup with water to indicate an incorrect response [2]. Videographer: This step is important!
3.10.1. Talent writing plus sign
3.10.2. Minus sign being written in grid

3.11. For the second pair of tastant, if the participant was incorrect for the first pair [1], proceed up on the grid, noting that the tastant in the second pair will be the next higher concentration [2]. 
3.11.1. LAB MEDIA: JosephScriptImage3.11.1. Video Editor: Please emphasize the minus sign in grid 
3.11.2. LAB MEDIA: JosephScriptImage3.11.2. Video Editor: Please emphasize the blue arrow

3.12. If the participant was correct [1], the tastant in the second pair will be the same step tastant [2]. Refer to the grid for the order of tastant presentation [3].
3.12.1. LAB MEDIA: JosephScriptImage3.12.1 Video Editor: Focus on the 'plus' sign in the grid 
3.12.2. LAB MEDIA: JosephScriptImage3.12.2 Video Editor: Please emphasize the blue arrow
3.12.3. LAB MEDIA: JosephScriptImage3.12.1 Video Editor: please emphasize "Order W or T" row OR emphasize T right under 2 column heading

3.13. Place the appropriate tastant in front of the participant as indicated by the grid [1] and have the participant repeat the taste test as just demonstrated [2].
3.13.1. Talent placing cups in front of Participant Videographer: Shot will be used again
3.13.2. Participant tasting/swishing from one cup

3.14. Continue the tasting process, moving up the grid to the next higher concentration with each incorrect answer [1] or down the grid to the next lower concentration after two correct answers in a row [2]. 
3.14.1. LAB MEDIA: JosephScriptImage3.14.1 Video Editor: Please emphasize the blue arrow
3.14.2. LAB MEDIA: JosephScriptImage3.14.2 Video Editor: Please emphasize the blue arrow

3.15. Circle any steps on the grid for which a change in direction in the accuracy of the participant's response is observed; referred to as a "Reversal" [1]. 
3.15.1. LAB MEDIA: JosephScriptImage3.15.1 Video Editor: please emphasize circle 

3.16. Continue with the taste testing until four reversals are achieved or until the participant reaches the end of the grid in either direction [1-TXT] and list the step numbers of these four reversals [2]. 
3.16.1. Use 3.12.1. Talent placing cups in front of Participant TEXT: See text for step reversal criteria details
3.16.2. LAB MEDIA: JosephScriptImage3.16.2 Video Editor: Please emphasize step numbers 9 and 10

3.17. To determine the participant's detection threshold, use this formula to calculate the arithmetic mean of the log values of the molarity of the four reversals [1-TXT]. 
3.17.1. BLACK TEXT WHITE BACKGROUND: Arithmetic mean = (log concentration step of reversal 1 + log concentration step of reversal 2 + log concentration step of reversal 3 + log concentration step of reversal 4)/4 





Results
4. Results: Representative Participant TDT Responses 
4.1. In this representative taste analysis [1], the participant's responses met the criteria within the first four reversals [2] because there were no more than two steps between any two successive reversals [3] and there were two sets of pairs in which the participant correctly identified the tastant twice at the same step [4].
4.1.1. LAB MEDIA: Figure 4A
4.1.2. LAB MEDIA: Figure 4A Video Editor: Please emphasize blue numbers in succession
4.1.3. LAB MEDIA: Figure 4A Video Editor: Please emphasize rows 8-10
4.1.4. LAB MEDIA: Figure 4A Video Editor: Please emphasize the green circles 	Comment by Pepino de Gruev, Marta Yanina: Should we use colors that are more friendly for people who are color blind?	Comment by Shehnaz Lokhandwala: The video editors can use different colors to emphasize the circles. However, if you prefer, you could mark the circles with different colors and upload these images to your project page. 

4.2. In this taste test, the participant demonstrated a relatively high sucrose detection threshold [1] but the responses for the first four reversals did not meet the criteria [2] because there were no two sets of pairs in which the participant correctly identified the tastant twice at the same step [3].
4.2.1. LAB MEDIA: Figure 4B
4.2.2. LAB MEDIA: Figure 4B Video Editor: Please emphasize blue numbers 1-4
4.2.3. LAB MEDIA: Figure 4B 

4.3. The next set of reversals did meet the criteria [1] because there were no more than two steps between any two successive reversals [2] and two sets of two correct answers in a row were obtained at the same step [3].
4.3.1. LAB MEDIA: Figure 4B Video Editor: Please emphasize blue numbers 6-9
4.3.2. LAB MEDIA: Figure 4B Video Editor: Please emphasize rows 6-8
4.3.3. LAB MEDIA: Figure 4B Video Editor: Please emphasize green 7 and green 9 circles

4.4. For this participant with a relatively low sucrose detection threshold [1], the first four reversals also did not meet the criteria [2]. Although in two pairs [3], the participant correctly identified the tastant twice at the same step [4], there were more than two steps between reversals 3 and 4 [5].
4.4.1. LAB MEDIA: Figure 4C
4.4.2. LAB MEDIA: Figure 4C Video Editor: Please emphasize blue numbers 1-4
4.4.3. LAB MEDIA: Figure 4C Video Editor: Please emphasize green 1 and green 3 circles
4.4.4. LAB MEDIA: Figure 4C Video Editor: Please emphasize 9th row
4.4.5. LAB MEDIA: Figure 4C Video Editor: Please emphasize rows 10-12

4.5. The last four reversals in this analysis met the criteria [1] because there were no more than two steps between any two successive reversals [2] and the participant correctly identified the same concentration for two pairs [3].
4.5.1. LAB MEDIA: Figure 4C Video Editor: please emphasize blue numbers 4-7
4.5.2. LAB MEDIA: Figure 4C Video Editor: please emphasize rows 12 and 13
4.5.3. LAB MEDIA: Figure 4C Video Editor: please emphasize green 5 and green 7 circles




Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. M. Yanina Pepino: It is of utmost importance that the tastant and distilled water that will be tasted or used are at room temperature before initiating the test. Otherwise, participants may choose a solution based on temperature. 

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 3.1.1, 3.9
5.2. Paule Joseph: Thresholds for more than one basic taste can be measured on the same testing day in adults, but because children have shorter attention spans, determining more than one threshold per day could be problematic.

5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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