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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  
Can you record movies/images using your own microscope camera? (Y/N)
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (Y/N)
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
2.1.1
2.1.2
2.2.1
2.3.1
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
[bookmark: _GoBack]2.2.1
5. Will the filming need to take place in multiple locations? (Y/N)
If yes, how far apart are the locations? 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee. 

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. If only one author is giving the REQUIRED statements, the same author may speak both statements.

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Author NameLesheng Zhang: __Direct measurement of water, protein and lipid with depth resolution in human subjects is very important for skin related diseases and characterizing skin care product performance. We establish a method for confocal Raman spectra collection and the subsequent analysis of the spectral dataset leveraging chemometrics to extract those chemical information. During the data analysis, a key challenge is the removal of the outliers and the identification of the number of the key components in the dataset. Here, we leveraged prior knowledge of the clinical dataset and chemometrics approach to successfully extract the water, protein and lipid with depth resolution. _________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).


What is the main advantage of this technique?

1.2. Author NameLesheng Zhang: __We establish a chemometric analysis process which enabled the large clinical studies. The execution of those studies can be demanding on human resources required to collect in vivo spectroscopic data. The spectral acquisition process require operating instrumentation for extended hours within a day and the study can extend over timeframes up to weeks or months. Spectroscopic data can be generated by trained instrument operators that lack technical expertise to identify, exclude and remediate all sources of spectroscopic artifacts. The resulting data set contain a fraction of spectroscopic outliers that need to be identified and excluded from the data prior to analysis. the chemometrics analysis process we developed can successfully clean up the clinical Raman dataset before analyzing the data by removing the outliers. _________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· These OPTIONAL statements must be spoken by different authors than those who gave the Required Interview Statements.
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 

Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.3. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

Are there any specific areas of research that this method could provide insight into? 

Can this method be applied to any other systems?

1.4. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


How would you expect an individual who has never performed this technique to struggle? 

Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Author Name: ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Why is visual demonstration of this method critical?

1.6. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Introduction of Demonstrator: (Said by you on camera)

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.7. Author NameLesheng Zhang: Demonstrating the procedure will be __Li Yang and Nan Hu_______ (name of the person or persons), a __technician_______ (technician, post doc, grad student) from my our C&D laboratory. (Add additional mention of demonstrators as necessary).  
1.7.1. Interview style: Author saying the above 
1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.






Ethics title card: (for human subjects or animal work, does not count toward word length total) 

1.8. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name).


Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
2. Collection of in vivo Confocal Raman Spectra from Human Subjects with Atopic Dermatitis
2.1. To begin, have the subject place a marked lesion body site, or control site, in close contact with the imaging window of the in vivo confocal Raman instrument. [1-TXT] Be sure that they cover the whole window so as to avoid the impact of room light on imaging. [2] 
2.1.1. Subject places arm over imaging window. (TEXT: *See the text protocol for instrument and laser details)
2.1.2. Closeup showing contact with instrument
2.2. Then, open the software and move the focus until a spectrum, similar to the one shown here is seen.  Afterwards, move the focus 10 microns away from the skin’s surface. [1]
2.2.1. SCREEN: Authors: Please submit a screen capture video showing the above step with focusing and moving the focal plane. Insert the file name and time-stamp here in the same format as shown below.
2.3. Collect data for 26 steps with a 2 micron step size in the frequency region shown here using an exposure time of 1 second.  Measure eight replicates for each area, lasting up to 15 minutes in total. [1-TXT] 
2.3.1. SCREEN: Authors: Please submit a screen capture video showing the above step with focusing and moving the focal plane. Insert the file name and time-stamp here in the same format as shown below. (TEXT: Frequency Region: 2,510 cm-1 – 4,000 cm-1)  
3. Removal of the Out-of-skin Spectra
3.1. First, use the command window in MATLAB to change the file extension of the collected data from ‘.ric’… to ‘.mat’. [1] Then, load the .mat file to the MATLAB software platform as shown here. [2]
3.1.1. SCREEN: Author submitted screen capture: 60186_screenshot_1 (0.15-0.42)
3.1.2. SCREEN: Author submitted screen capture: 60186_screenshot_2 (0.03-0.2308)
3.2. Correct the dataset’s baseline using the Automatic Weighted Least Squares method by going to the PLS_workspace window and right-clicking the imported dataset.. scrolling to Analyze… selecting Other Tools… and clicking on Preprocessing. [1]
3.2.1. SCREEN: Author submitted screen capture: 60186_screenshot_2 (0.2308-0.37)
3.3. In the window that pops up, click on Show… Then, scroll down the available methods tool bar to the automatic weighted least squares baseline filtering and select add.. [1]  Next, click on OK to set the options and to apply pre-processing to the data.  Save this as Spectra_baseline. [2]
3.3.1. SCREEN: Author submitted screen capture: 60186_screenshot_2 (0.37-0.48)
3.3.2. SCREEN: Author submitted screen capture: 60186_screenshot_2 (0.48-1:09)
3.4. Next, return to the command window and replace the data using the baseline corrected result. ___Authors: use 1-2 lines here to describe what you are doing during the below described timestamp____.[1]
3.4.1. SCREEN: Author submitted screen capture: 60186_screenshot_2 (1:10-1:39)
3.5. Now, go to the text editor and and run the program as shown here.  This will sum up the values between 2,910–2,965 inverse centimeters to obtain the intensity values under each Raman spectrum from the 26 consecutive steps measurement and store them in an excel file. [1]
3.5.1. SCREEN: Author submitted screen capture: 60186_screenshot_3 (0:03-0:46)
3.6. In MATLAB, go to the workspace and set the path for the Data and Depth_save as shown. [1] Next, use the process described here to interpolate the instrument offset value from 26 to 260 using the linspace function in MATLAB.[2]
3.6.1. SCREEN: Author submitted screen capture: 60186_screenshot_4 (0:03-0:19)
3.6.2. SCREEN: Author submitted screen capture: 60186_screenshot_4 (0:20-0:31)
3.7. This process will interpolate the intensity value from 26 to 260 using the spline method, leveraging the newly-generated 260 position values. [1]
3.7.1. SCREEN: Author submitted screen capture: 60186_screenshot_4 (0:31-0:35)
3.8. Additionally, it will use the 260 position and intensity values as X and Y inputs for the polyfit function, respectively. Setting the degree value to 20. Then, it will use the output coefficients and the 260 extended position values as the input for polyval to obtain the final 260 intensity values. [1]
3.8.1. SCREEN: Author submitted screen capture: 60186_screenshot_4 (0:35-0:38)
3.9. Next, it will calculate the mean intensity and find the point in the curve which is closest to the mean intensity. It will also change the depth value according to the skin’s surface and the known 2 μm step size.[1]
3.9.1. SCREEN: Author submitted screen capture: 60186_screenshot_4 (0:39-0:46)
3.10. Now, run the program.  [1]   
3.10.1. SCREEN: Author submitted screen capture: 60186_screenshot_4 (0:46 - 1:15) 
4. Removing the Outlier Spectra with the Room Light Effect.
4.1. Load the Raman spectra dataset after removal of the out-of-skin spectra into the PLS_Toolbox software under the MATLAB platform and right-click the dataset to choose Analyze and then select PCA.[1]
4.1.1. SCREEN: Author submitted screen capture: 60186_screenshot_5 (0:02-0:23)
4.2. Next, click on Choose Preprocessing, select Mean CenterNormalize as the preprocessing approach…[1]  Then, choose None for the cross validation.[2] 
4.2.1. SCREEN: Author submitted screen capture: 60186_screenshot_5 (0:24-0:50)
4.2.2. SCREEN: Author submitted screen capture: 60186_screenshot_5 (0:50-0:56)
4.3. Then, build a model, using the three components for the PCA decomposition analysis. [1]
4.3.1. SCREEN: Author submitted screen capture: 60186_screenshot_5 (0:55-1:26)
4.4. Now, remove the cover on the in vivo Raman instrument’s collection window and collect the room light spectra in the high frequency region using the same parameters used for the reference materials data collection. [1]
4.4.1. Talent removes the cover from the instrument and goes to computer to take reference data.
4.5. Identify the room light effect factor through comparison with the room light background. [1]
4.5.1. LABMEDIA: Supplementary Figure 3.jpg
4.6. Now, review the scores and remove the spectra with a significantly higher corresponding score value than normal.  This means removing more than 99.8% of the score values of the whole dataset, which is 0.16 in this study. [1]  Save the resulting calibration x-block data. [2]
4.6.1. SCREEN: Author submitted screen capture: 60186_screenshot_5 (1:26 - 2:00)
4.6.2. SCREEN: Author submitted screen capture: 60186_screenshot_5 (2:00 - 2:20)
4.7. Finally, go to the PLS workspace browser and edit the new file… Select the Row Labels and go to Hard Delete Excluded to permanently delete the excluded data before resaving the file.[1]
4.7.1. SCREEN: Author submitted screen capture: 60186_screenshot_5 (2:20 - 2:50)
5. Selection of the Number of Components in MCR Decomposition Analysis
5.1. Begin by correcting the Raman spectra baseline using the same just shown. [1]
5.1.1. WIDE: Talent opens software while sitting at computer
5.2. Next, perform the PCA analysis on the preprocessed dataset. [1]  Plot the eigenvalues in logarithmic scale along with the number of components by clicking on the Choose Components button and select log(eigenvalues) as the Y value.[2]
5.2.1. SCREEN: Author submitted screen capture: 60186_screenshot_6 (0:02 - 1:11) Video Editor: Speed up this video as this is not new.
5.2.2. SCREEN: Author submitted screen capture: 60186_screenshot_6 (1:11 - 1:29)
5.3. To perform multivariate curve resolution analysis, first use the Data Selection button to load the dataset into the MCR_main software. [1]
5.3.1. SCREEN: Author submitted screen capture: 60186_screenshot_7 (0:02 - 0:19)
5.4. Manually choose the number of components and set the component number to between 3 and 8. [1]
5.4.1. SCREEN: Author submitted screen capture: 60186_screenshot_7 (0:20 - 0:27)
5.5. Then, under the Initial Estimation tab, click on the Pure button … next select Concentration… and click the Do button. [1]
5.5.1. SCREEN: Author submitted screen capture: 60186_screenshot_7 (0:28 - 0:40)
5.6. Once the screen refreshes, click the OK button and then on Continue to move to the next page. [1]
5.6.1. SCREEN: Author submitted screen capture: 60186_screenshot_7 (0:40 - 0:44)
5.7. Now, click Continue and under Implementation, apply fnnls.  Then, select 6 from the dropdown menu for the number of species with non-negativity profiles and click Continue. [1]
5.7.1. SCREEN: Author submitted screen capture: 60186_screenshot_7 (3:50 - 4:10)
5.8. On the next page, choose the same parameters and click Continue.[1]
5.8.1. SCREEN: Author submitted screen capture: 60186_screenshot_7 (4:10 - 4:25)




OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Author name, Step            :           (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

6. Results: __To be filled out by Scriptwriter____________ 
6.1. TBD


Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
7.1. Author NameLesheng Zhang: It is critical to start the depth profile above the skin surface to accurately determine the location of the skin surface.____ (Step: 2.2.1__) (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. Author Name: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. Author NameLesheng Zhang: This methodology enabled the investigation of the  impact from skin care product to key skin components including water, protein and lipid.____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
7.4. Author Name: ___(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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