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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? N

2. Does your protocol include software usage? Y
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.
Authors: please upload all screen captured files to your project page.
All screen captures are uploaded in project site (https://www.jove.com/account/file-uploader?src=18027988 )

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.
Most important steps:
1. step  2.3
2. step  2.7
3. step  3.1
4. step  3.3
5. step 4.2
6. step 5.2

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.

The single most difficult aspect of this procedure is:
1. Creating user defined category (step 2.3)
2. Creating user defined entity list (step 3.1)

5. Will the filming need to take place in multiple locations? Maybe	Comment by Bridget Colvin: Authors: Please confirm which option you would like to select for your two shoot locations.
 Yes! In UIUC and UCLA.

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

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 Name: ___UIUC group________(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).

Our protocol provides the step-by-step method to build a cloud-based phrase mining platform for user-defined entity-category association. 

The primary questions regarding the association of proteins, genomes or chemicals with certain diseases can be addressed numerically by analyzing the available biomedical literature. (41)(cum 41)


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


What is the main advantage of this technique?

1.2. Author Name: _____UIUC group______(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)

The main advantage of this technique is it’s improved efficiency over manual evaluation of entity-category association. This platform offers enhanced accessibility and empowers the biomedical community with phrase-mining tools for widespread biomedical research applications. (34) (cum 75)


1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-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: ____UCLA group_______(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).
		
		No.

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-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: _____UCLA group______(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)
                
Within biomedical publications, users can choose entities and categories of interest. For textual data in other sectors, the requirement to perform this protocol is that the text documents must be associated with keywords. (33)(cum 108)

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-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: _____UCLA group______ (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)

New users can follow our protocol and references provided in the manuscript, and they can raise technical issues in our GitHub repository. (22)(cum 130)

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera


Why is visual demonstration of this method critical?

1.6. Author Name: ____UCLA group_______(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)

          	Visual demonstration of this method adds more clarity to the steps implemented and encourages users to implement novel text-mining tools. (20)(cum 150)


1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-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 Name: Demonstrating the procedure will be _________ (name of the person or persons), a _________ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  


1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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 animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name).
	OR
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.) 
· Each section must contain a minimum of 3 steps (~6 shots), so short sections may be combined.
2. Text-Cube Creation
2.1. To create a Text-Cube, first download the latest Medical Subject Headings, or MeSH, Tree available [1-TXT].
2.1.1. WIDE: Talent at computer, downloading MeSH Tree TEXT: https://www.nlm.nih.gov/mesh/filelist.html, (ftp://nlmpubs.nlm.nih.gov/online/mesh/2018/meshtrees/mtrees2018.bin )
2.2. The current code for MeSH Tree 2018 is  ‘meshtree2018.bin’ and should be entered into the ‘input’ directory [1].
2.2.1. SCREEN: 59108_Screen_2.2.1.mov : ‘meshtree2018.bin’ being entered into ‘input’ directory.

2.3. Define the categories of interest using one or more MeSH descriptors and collect MeSH IDs for a category [1].
2.3.1. SCREEN: 59108_Screen_2.3.1.mov : Categor(ies) being defined, then ID(s) being collected.
2.4. Save the names of the categories in the ‘textcube_config.json’ file in the ‘config’ directory and add the collected categories of the MeSH IDs in a line separated by a space [1].
2.4.1. SCREEN: 59108_Screen_2.4.1.mov : Name(s) being saved, then category(ies) being added.
2.5. Save the category file as ‘categories.txt’ in the ‘input’ directory. This algorithm automatically selects all descendent MeSH descriptors [1].
2.5.1. SCREEN: 59108_Screen_2.5.1.mov : Category file being saved, then MeSH descriptors being selected.

2.6. Make sure that ‘mesh2pmid.json’ is in the ‘data’ directory. If the MeSH Tree has been updated with a different name in the ‘input’ directory, make sure that this is properly represented in the input data path in the ‘run_text cube.py’ file [1].

2.6.1. SCREEN: 59108_Screen_2.6.1.mov : Shot of ‘mesh2pmid.json’ in the ‘data’ directory, shot of MeSH Tree name in input directory Video Editor: please emphasize mesh2pmid.json and/or MeSH Tree name when mentioned as possible/necessary

2.7. To create a document structure called Text-Cube, enter ‘python run_text cube.py’ in the terminal. This creates a collection of documents for each category. A single document may fall under multiple categories [1].

2.7.1. SCREEN: 59108_Screen_2.7.1.mov : ‘python run_textcubte.py’ being entered.

2.8. Once the Text-Cube creation step has been completed, make sure a cell to the PMID table is saved in the ‘data’ directory as ‘textcube_cell2pmid.json’, a PMID to the cell mapping table is saved in the ‘data’ directory as ‘textcube_pmid2cell.json’, a collection of all descendant MeSH terms for a cell is saved in the ‘data’ directory as ‘meshterms_per_cat.json’, and the Text-Cube data statistics are saved in the ‘data’ directory as ‘text cube_stat.txt’ [1].

2.8.1. SCREEN: 59108_Screen_2.8.1.mov : Various data being saved.

2.9. Then go to the log directory to read the log messages in ‘textcube_log.txt’ in case this process fails. If the process is completed successfully, the debugging messages of the Text-Cube creation will be printed out in the log file [1].

2.9.1. SCREEN: 59108_Screen_2.9.1.mov : Log directory being opened, then shot of debugging messages

3. Entity Count

3.1. For an entity count, create user-defined entities [1], placing one entity and its abbreviations in a single line separated by “|” [2].

3.1.1. WIDE: Talent at computer, creating user-defined entity, with monitor visible in frame
3.1.2. SCREEN: 59108_Screen_3.1.2.mov : One entity being placed with single line separated by “I”.

3.2. Save the entity file as ‘entities.txt’ in the ‘input’ directory and make sure that the Elasticsearch server is running [1-TXT].

3.2.1. SCREEN: 59108_Screen_3.2.1.mov : Entity file being saved, then Elasticsearch server being checked TEXT: See text for Elasticsearch restart details

3.3. If an indexed database called ‘pubmed’ is present in the Elasticsearch server, confirm the presence of the ‘textcube_pmid2cell.json’ file in the ‘data’ directory and enter ‘python run_entitycount.py’ in the terminal to perform an Entity Count operation [1].

3.3.1. SCREEN: 59108_Screen_3.3.1.mov : Shot of pubmed in server, then shot of ‘textcube_pmid2cell.json’ in ‘data’ directory, then ‘python run_entitycount.py’ being entered.

3.4. When all of the documents from the indexed database and the number of entities in each document have been counted and the PMIDs in which entities were found have been collected, save the final results as ‘entitycount.txt’ and ‘entityfound_pmid2cell.json’ in the ‘data’ directory [1].

3.4.1. SCREEN: 59108_Screen_3.4.1.mov : Documents and/or entities being counted and/or PMIDs being collected or shot of quantification and collection results, then results being saved

3.5. Then open the ‘log’ directory to read the log messages in the ‘entitycount_log.txt’ in case this process fails. If the process is completed successfully, the debugging messages of the Entity Count will be printed out in the log file [1].

3.5.1. SCREEN: 59108_Screen_3.5.1.mov : Log directory being opened, then shot of debugging messages

4. Metadata Update

4.1. Make sure that all input data are in the ‘data’ directory [1]. These are the input data for the Metadata Update [2].

4.1.1. WIDE: Talent opening data directory, with monitor visible in frame
4.1.2. SCREEN: 59108_Screen_4.1.2.mov : Shot of ‘entitycount.txt’, ‘textcube_pmid2cell.json’, and ‘entityfound_pmid2cell.txt’ files.

4.2. To prepare a collection of metadata, enter ‘python run_metadata_update.py’ in the terminal to update the metadata [1].

4.2.1. SCREEN: 59108_Screen_4.2.1.mov : ‘python run_metadata_update.py’ being entered into terminal.

4.3. Once the Metadata Update is complete, make sure that the meta data_pmid 2 p count.json and meta data_cell 2 pmid.json files are saved in the data directory [1]. 

4.3.1. SCREEN: 59108_Screen_4.3.1.mov : meta data_pmid 2 p count.json and meta data_cell 2 pmid.json files being saved in directory

4.4. Go to the ‘log’ directory to read the log messages in the ‘metadata_update_log.txt’ file in case this process fails. If the process is completed successfully, the debugging messages of the metadata update will be printed out in the log file [1].

4.4.1. SCREEN: 59108_Screen_4.4.1.mov : Log directory being opened, then shot of debugging messages

5. Context-Aware Semantic Online Analytical Processing (CaseOLAP) Score Calculation

5.1. For context-aware semantic online analytical processing score calculation [1], confirm the presence of the ‘metadata_pmid2pcount.json’ and ‘metadata_cell2pmid.json’ files in the ‘data’ directory. These are the input data for the score calculation [2].

5.1.1. WIDE: Talent opening data directory, with monitor visible in frame
5.1.2. SCREEN: 59108_Screen_5.1.2.mov : Shot of ‘metadata_pmid2pcount.json’ and ‘metadata_cell2pmid.json’ files in ‘data’ directory.

5.2. Enter ‘python run_case olap_score.py’ in the terminal to perform a context-aware semantic online analytical processing score calculation of the entities based on user-defined categories. The score is the product of Integrity, Popularity, and Distinctiveness [1].

5.2.1. SCREEN: 59108_Screen_5.2.1.mov : ‘python run_case olap_score.py’ being entered, then score being calculated.

5.3. Once the score computation is complete, confirm that the results are saved in the result directory [1]. 

5.3.1. SCREEN: 59108_Screen_5.3.1.mov : Shot of results in the  ‘result’ directory.

5.4. Then access the ‘log’ directory to read the log messages in the ‘caseolap_score_log.txt’ file in case this process fails. If the process is completed successfully, the debugging messages of the indexing will be printed out in the log file [1].

5.4.1. SCREEN: 59108_Screen_5.4.1.mov : Log directory being opened, then shot of debugging messages.


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. [bookmark: _30j0zll]Results: Representative Case Analyses 

6.1. Using the obtained metadata and statistics from the four infant, child, adolescent, and adult age group subcategories [1], a comparison of the number of documents among the Text-Cube cells can be displayed [2].

6.1.1. LAB MEDIA: Table 3A: JoVE Video Editor: please sequentially emphasize Infant, Child, Adolescent, and Adult data columns
6.1.2. LAB MEDIA: Figure 6A

6.2. Here the adult subcategory contains the highest number across all cells [1], with the adult and adolescent subcategories having the highest number of shared documents [2] and containing the entity of interest for this representative analysis [3].

6.2.1. LAB MEDIA: Figure 6A: JoVE Video Editor: please emphasize highest number of documents in the cells for adults
6.2.2. LAB MEDIA: Figure 6A: JoVE Video Editor: please emphasize number of shared documents for adults and adolescents
6.2.3. LAB MEDIA: Figure 6A: JoVE Video Editor: please emphasize mitochondrial proteins

6.3. Assessment of the protein-age group association as a context-aware semantic online analytical processing score [1], the top 10 proteins associated with the infant, child, adolescent and adult subcategories were able to be determined [2].

6.3.1. LAB MEDIA: Figure 6C
6.3.2. LAB MEDIA: Figure 6C: JoVE Video Editor: please emphasize Sterol 26-hydroxylase, Alpha-crystallin B chain, 25-hydroxyvitamin D-1 alpha-hydroxylase, Serotransferrin, Citrate synthase, L-seryl-tRNA, Sodium/potassium-transporting ATPase subunit alpha-3, Glutathione S-transferase omega-1, NADPH:adrenodoxin oxidoreductase, and Mitochondrial peptide methionine sulfoxide reductase 

6.4. Here obtained metadata and statistics for the Nutritional and Metabolic Diseases subcategories are shown [1].

6.4.1. LAB MEDIA: Table 3B: JoVE Video Editor: please sequentially emphasize Metabolic Diseases and Nutritional Disorders data columns

6.5. The subcategory metabolic disease contains almost three times as many documents [1] as the nutritional disorders subcategory [2].

6.5.1. LAB MEDIA: Figure 7A: JoVE Video Editor: please emphasize metabolic disease data
6.5.2. LAB MEDIA: Figure 7A: JoVE Video Editor: please emphasize nutritional disorders data

6.6. The subcategories metabolic disease and nutritional disorders have 7,101 shared documents. Notably, these documents included the entity of interest for the representative study [1].

6.6.1. LAB MEDIA: Figure 7A: JoVE Video Editor: please emphasize shared documents
6.6.2. LAB MEDIA: Figure 7A: JoVE Video Editor: please emphasize entity of interest

6.7. More than half of all of the proteins are shared between the subcategories [1], with almost half of all of the associated proteins in the metabolic disease subcategory unique to that subcategory [2] and nutritional disorders exhibiting only a few unique proteins [3].

6.7.1. LAB MEDIA: Figure 7C: JoVE Video Editor: please emphasize shared proteins
6.7.2. LAB MEDIA: Figure 7C: JoVE Video Editor: please emphasize unique metabolic proteins
6.7.3. LAB MEDIA: Figure 7C: JoVE Video Editor: please emphasize unique nutritional proteins

 

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 Name: __UCLA group__ (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)
The final score calculation is based on the user-defined selections of entities and categories. Independent and distinct categories and a collection of all synonyms and abbreviations for an entity will provide better results. (33)
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. Author Name: __UCLA group__ (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)
Since entity-category association is presented as numerical value, this opens the door to implement machine learning techniques, such as clustering and principal component analysis. (24)
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-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 Name: __UCLA group__ (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)
This technique facilitates discovery of hidden or previously unidentified relationships within these associations, paving the way for deeper understanding of biological processes. (22)
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-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: _UCLA group__(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)
No.
	    INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-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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