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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? YES
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. Please upload all screen captured video files to your project page as soon as possible.
              https://www.jove.com/account/file-uploader?src=19041198

  Videographer: Please film the screen for all the shots labeled SCREEN as a backup

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? Please select one.
☒ 	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?   NO
If Yes, how far apart are the locations? Click to enter distance between locations.	Comment by Mithila B: Author: Please provide the details of the locations to the production coordinator to assess the feasibility of the shoot in single day
Montana BioAg. Inc. 1121 E. Boradway, Suite:113, Lab:114
Missoula, MT, USA

Current Protocol Length

Number of Steps:  09
Number of Shots:  11

Introduction

1. Introductory Interview Statements	Comment by Mithila B: Authors: The interview statements have been edited for the clarity and length. Additionally, two optional statements have been moved to the conclusion section.

REQUIRED: 
1.1. Hikmet Budak:  Computational identification of the miRNAs yields high false-positive predictions. With the recent updates, mirMachine provides high sensitivity and specificity in known and novel miRNA predictions. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Hikmet Budak: mirMachine is proved to be superior to the most recent miRNA algorithms in terms of sensitivity. mirMachine is now fully automated and freely available, so everyone can use it with the instructions provided. 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. B-roll: 2.3.1

OPTIONAL:
1.3. Hikmet Budak: mirMachine can predict the genome-wide distribution of the putative miRNAs without a limitation of data specific to tissues and conditions. Availability of the preliminary data prior to an sRNA-seq experiment would speed up the verification process for the important miRNA genes. B-roll: LAB MEDIA: Figure 1
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


1.4. 

Protocol
2. The miRNA Machine (mirMachine) Setup and Testing
2.1. Before setting up the machine, download and install software dependencies from the respective home sites using the links in the text manuscript. Alternatively, an easier and faster way to install software dependencies is to use conda using the commands provided in the text manuscript [1]. 
2.1.1. WIDE: Talent at the computer, clicking the tabs and installing software. Videographer: Obtain a few shots of talent clicking the mouse and typing on the keyboard to use as b-roll throughout the video.

2.2. Download the latest version of the mirMachine (mir-machine) scripts, the mirMachine submission script from GitHub (geet-gub), then set the script's path into the PATH tab. Make sure that the mirMachine and its dependencies have been downloaded correctly by running the mirMachine on test data from GitHub [1]. 
2.2.1. SCREEN: To be provided by authors: mirMachine script being downloaded and path being set. 

2.3. Download the test data from GitHub under the Releases. Ensure that the genome file and the nonredundant list of known plant miRNAs have been downloaded [1]. 
2.3.1. SCREEN: mirMachine being run on test data. Authors: Please create screen captured videos for all shots labeled SCREEN and upload the video files to your project page: https://www.jove.com/account/file-uploader?src=19041198
        Videographer: Please film the screen for all the shots labeled SCREEN as a backup

2.4. Check the job status on the screen by the standard output stream. Once 'All finished' text appears, control the output files [1].
2.4.1. SCREEN: stdout message being appeared on the screen.

2.5. [bookmark: _Hlk69726920]Control the hairpins.tbl.out.tbl (hair pins-dot-T B L-dot-out-dot-T B L) output files [1]. Notice the mature miRNA (M-eye-R-N-A), pre-miRNA, and the miRNA* (M-eye-R-N-A star) sequences on the second, third, and sixth columns. Find the location of the predicted miRNAs on the chromosomes at the end of each line. Then, check the log files for the program outputs and warnings [2].
2.5.1. SCREEN: To be provided by authors: hairpins.tbl.out.tbl output files being controlled.
2.5.2. SCREEN: To be provided by authors: Log files being checked.

3. [bookmark: _Hlk69735757][bookmark: _Hlk69735824]Homology-based and Novel miRNA Identification
3.1. For Homology-based identification, run the mirMachine using the bash script and check the predicted miRNAs [1]. Find the output file for the mature miRNAs and pre-miRNA FASTA (fasta) sequences as well as the output file for the hairpin log file [2]. 
3.1.1. SCREEN: To be provided by authors: mirMachine being run. Video Editor: Emphasize the following code on screen: 
bash mirMachine_submit.sh -f $genome_file -i $input_file -m $mismatches -n $number_of_hits
3.1.2. SCREEN: To be provided by authors: Output files. Video Editor: Emphasize the following code on screen: 
$input_file.results.tbl.hairpins.tbl.out.tbl

3.2. For Novel miRNA Identification, preprocess the sRNA-seq (S-R-N-A-seek) FASTQ (fast-Q) files into the proper FASTA format. Trim the adaptors and remove low-quality reads like those containing N. As preprocessing of the sRNA-seq reads are not part of mirMachine, choose a suitable trimming tool and trimming parameters for the data submitted. Convert the FASTQ (fast-Q) file into FASTA file as $input_file (input-file) [1]. 	Comment by Mithila B: Authors: Please ensure that all the pronunciation guides (in red italics) are correct
3.2.1. SCREEN: To be provided by authors: Files being preprocessed, and adapters being trimmed. The file is converted to an input file. 

3.3. If an abundance table file is provided, use the modification script provided with the mirMachine scripts to convert the table file into a proper FASTA input [1]. Then run the mirMachine using the bash script [2].
3.3.1. SCREEN: Abundance table files being converted to an input file.
3.3.2. SCREEN: To be provided by authors:  mirMachine running using a bash script. Video Editor: Emphasize the following code on screen: 
bash mirMachine_submit.sh -f $genome_file -i $input_file -n $number_of_hits -sRNAseq -lmax $lmax -lmin $lmin -rpm $rpm

3.4. Check the predicted miRNAs. Find the output file for the predicted miRNAs and pre-miRNA FASTA sequences and the output file for the hairpin log file [1].
3.4.1. SCREEN: To be provided by authors: Predicted miRNAs being checked, and output files being found. Video Editor: Emphasize the following code on screen: 
$input_file.results.tbl.hairpins.tbl.out.tbl
$input_file.results.tbl.hairpins.fsa
$input_file.results.tbl.hairpins.log

4. Advance Parameters
4.1. Set the -db (dash D-B) option to a blast database to skip the building reference database within the pipeline. Set the -m (dash-M) option to the number of mismatches allowed and the -n (dash-N) to the number of hits to eliminate after alignment. Change this based on the species [1-TXT]. 
4.1.1. SCREEN: To be provided by authors: -db, -m, and -n being set. TXT: Default number of hits to eliminate after alignment: 20

4.2. [bookmark: _Hlk69738760]Use the -long (dash-long) to assess the secondary structures for the suspect list and the -s (dash-S) to activate the novel miRNA prediction based on sRNA-seq (S-RNA-seek) data [1]. 
4.2.1. SCREEN: To be provided by authors: The secondary structures for the suspect list being assessed and novel miRNA prediction being activated.

4.3. Set the -lmax (dash-L-max) option to the maximum length of the sRNA-seq reads to include in the screening and the -lmin (dash-L-min) option to the minimum length of the sRNA-seq reads to have in the screening [1]. 
4.3.1. SCREEN: To be provided by authors: -lmax and -lmin being set.

4.4. Use the -rpm (dash-R-P-M) option to set the Reads Per Million threshold [1].
4.4.1. SCREEN: To be provided by authors: Reads Per Million being set.


Results
5. Results: Performance Evaluation of the mirMachine
5.1. In the representative analysis, the distribution of miRNA families from the chromosome 5A of the IWGSC wheat is displayed [1-TXT]. The highest represented group of miRNAs was miR9666, with 18 identified miRNAs [2].
5.1.1. LAB MEDIA: Figure 1. TXT: IWGSC = International Wheat Genome Sequencing Consortium.
5.1.2. LAB MEDIA: Figure 1. Video Editor: Please emphasize miR9666

5.2. Performance of the mirMachine on the Arabidopsis thaliana and wheat species compared with the miRDP2 [1]. Comparisons of the sensitivity and the number true positives showed that mirMachine outperformed miRDP2 the Arabidopsis data [2].
5.2.1. LAB MEDIA: Figure 2.
5.2.2. LAB MEDIA: Figure 2. Video Editor: Please emphasize orange bars

5.3. For the wheat data, mirMachine homology-based prediction with expression evidence provided better sensitivity than miRDP2 [1]. For both genomes, miRDP2 predicted a higher number of true positives than sRNA-seq and homology-based predictions [2].
5.3.1. LAB MEDIA: Figure 2. Video Editor: Please emphasize blue bars for miRDP2 and homology-based prediction with expression evidence in the sensitivity diagram
5.3.2. LAB MEDIA: Figure 2. Video Editor: Please emphasize bars for miRDP2, homology-based prediction with expression evidence, and sRNA based from the true positives diagram



Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Hikmet Budak: Setting up the required application could be burdensome for the inexperienced user. Following this video tutorial would help. 
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

6.2. Hikmet Budak: Visualization of the installation process will encourage the noncomputational researchers to get into some basic computing. Additionally, investigating the output files in the video will help the users interpret their results.
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. B-roll: 2.2.1 for 'the installation process'
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