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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N  

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? Y 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.2, 3.2, 5.4, 6.1-6.5
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D.  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.) Ensuring that the Hydra is washed between each plate (section 1.5 and 3.7 in submitted manuscript), that the DNA or the Mastermix is dispensed into the correct well making sure that the plate adaptor is in the correct position (section 1.4 in submitted manuscript), Copy number analysis on CopyCaller (section 7 in submitted manuscript).
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? Y  If yes, how far apart are the locations? Different locations in the same lab and in an office/seminar room on the same floor
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Dr James Traherne: This method can help answer key questions in NK cell receptor genetics, such as haplotype diversity and how this relates to disease [1-MED].
1.1.1. Named author states the above, looking slightly off to the side. 
1.2.  Dr James Traherne: The main advantages of this technique are that, unlike conventional methods, qKAT, which stands for quantitative KIR automated typing, is high-throughput and provides gene copy number [1-MED].
1.2.1. Named author states the above, looking slightly off to the side. Authors: Your use of qKAT and explaining the acronym here is very good. 
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Jyothi Jayaraman (JJ): The implications of this technique could help therapy of viral infections, like HIV and hepatitis C, cancer, pregnancy disorders, and in stem cell transplantation [1-MED].
1.1.1. Named author states the above, looking slightly off to the side. 
1.2. Jyothi Jayaraman: This method can provide insight into disease association. It can also be applied to studying population genetics as well exploring expression and functional interactions between KIR and HLA molecules [1-MED].

1.2.1. Named author states the above, looking slightly off to the side.

1.3. Vitalina Kirgizova: Visual demonstration of this method will help set up the protocol in your laboratory, including the automation process and data analysis [1-MED].
1.3.1. Named author states the above, looking slightly off to the side.

1.3.2-Protocol_overview.mov

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
Protocol: (read by voice talent at JoVE)
2. Preparation and Plating Out of DNA
2.1. To begin, after quantifying D-N-A, dilute the D-N-A in a 96-well deep-well plate [1-CU-TXT]. Include at least one control sample with a known copy number and one non-template control [2-CU].
2.1.1. Talent dilutes the DNA sample in 1-3 wells of a plate. TEXT: 4 ng/μL Authors: You do not have to finish the whole plate. This will take a long time and extend the length of your shoot. Do enough for the videographer to obtain sufficient footage and move onto the next step. Video editor: Show text overlay when VO says “dilute the DNA”. 
2.1.2. Talent plates one of the controls. 

2.2. Centrifuge the plate at 450 g’s for 2 minutes [1-MED]. Then, dispense each sample in quadruplicate into 384-well q-P-C-R plates [2-CU-TXT].

2.2.1. Talent shuts the lid of the centrifuge and starts the spin. Videographer: Obtain multiple takes. Do not focus on the object that the talent is putting in the centrifuge. This way, this shot can be reused as a general centrifugation shot. 
2.2.2. Talent uses a liquid handler to dispense the DNA samples into some of the wells of a qPCR plate. TEXT: 10 ng DNA/ well 

2.3. After this, air-dry the D-N-A in a clean area at room temperature for 24 hours [1-MED-TXT].

2.3.1. Talent sets the qPCR plate in a clean area to dry at room temperature. TEXT: See text for details on sanitizing the liquid handler between samples
3. Preparation of the Master Mix
3.1. First, defrost the q-P-C-R buffer, primer, and probe aliquots at 4 degrees Celsius [1-MED].
3.1.1. Talent places labelled containers of buffer, primer, and probe aliquots in the fridge. 

3.2. Prepare the master mix on ice according to the text protocol [1-MED]. Then, use a multi-channel pipette to distribute the master mix evenly across a 96-well deep-well plate [2-CU-TXT].
3.2.1. Talent places a container of prepared master mix on ice. 

3.2.2. Talent uses a multi-channel pipette to put the master mix in some of the wells of the plate. TEXT: 415 μL / well; Keep plate in dark ice box Video editor: Show first text overlay when VO says, “distribute the master mix evenly”. 
3.3. Dispense 9.5 microliters of the master mix into each well of the plate with the dried g-D-N-A samples [1-CU]. After this, seal the plate with foil and immediately store it at 4 degrees Celsius [2-MED].
3.3.1. Talent adds master mix to some of the wells of the plate with dried gDNA samples.

3.3.2. Talent places the plate (that is sealed in foil) in the fridge. 

3.4. Centrifuge the plate with the g-D-N-A samples at 450 g’s for 3 minutes [1-MED]. Then, incubate the plate at 4 degrees Celsius to resuspend the D-N-A and dissipate any air bubbles [2-MED].
3.4.1. Use 2.2.1. 

3.4.2. Talent places the plates (ten to show that the previous steps were repeated for multiple plates) in the fridge and shuts the fridge door. Authors: Please prepare these plates ahead of time for your shoot. We do not need to film the process for each of the ten plates. Doing so could make your JoVE shoot last a long time, which can be physically and mentally tiring. 
4. qPCR Assay
4.1. After incubating the plate overnight, repeat centrifugation to dissipate any air bubbles [1-MED].
4.1.1. Talent removes the plate from the fridge and places it in the centrifuge. 
4.2. Place the plate in the cooled storage dock [1-CU]. Connect the q-P-C-R machine to a microplate handler [1-MED]. Then, program the microplate handler according to the text protocol [2-CU-TXT].

4.2.1. Talent places ten plates in the cooled storage dock.

4.2.2. Talent connects the microplate handler to the qPCR machine and homes axis of the plate loader. 

4.2.3. Talent programs the microplate handler to load the plates into the qPCR machine via a cool, dark storage dock. TEXT: See text for cycling conditions
4.3.  Once the run is complete, have the robot collect the plate from the q-P-C-R machine and place it in the discard dock [1-CU].
4.3.1. Show detail of the robot as it collects the plate from the qPCR machine and places it in the discard dock. Videographer: Obtain extra footage. This is used in the results section. 
5. Post-Run Analysis – 
ScreenCapture Video:  5-SecondDerivative_Fitpoint_Analysis.mp4
5.1. After completing the amplification, open the q-P-C-R software. Under the Navigator tab, open the saved reaction experiment file for a plate [1-SCREEN].
5.1.1. Screen capture footage to be provided by the authors. Authors, we will send you a document outlining our guidelines for screen capture footage. After you obtain this footage, you may upload it to your project page. Talent opens the software. Then, talent clicks on the Navigator tab and opens a saved reaction experiment file. Time in video: From 00:00:02 to 00:00:19 
5.2. Next, open the “create new analysis” window and select the appropriate settings for the Second Derivative Max method [1-SCREEN-TXT].

5.2.1. Screen capture footage to be provided by the authors. Authors, we will send you a document outlining our guidelines for screen capture footage. After you obtain this footage, you may upload it to your project page. Talent selects the Abs Quant/Second Derivative Max method option in the Create New Analysis window. Then, talent sets the settings as outlined in the manuscript. TEXT: Subset: All Samples; Program: Amplification; Name: Rx-DFP where x = reaction number Time in video: From 00:00:19 to 00:00:45
5.3. Then, select “Filter Comb” and ensure the data collected for STAT-6 is selected. Select the appropriate color compensation, click “Calculate”, and then click “save file” [1-SCREEN-TXT].
5.3.1. Screen capture footage to be provided by the authors. Authors, we will send you a document outlining our guidelines for screen capture footage. After you obtain this footage, you may upload it to your project page. Talent selects the filter comb and then clicks on VIC/HEX/Yellow555 (533-580). Then, talent selects the color compensation, clicks calculate, and clicks save file. TEXT: VIC/HEX/Yellow555 (533-580) Video editor: Show text overlay when VO says ensure the data collected for STAT-6 is selected.
Time in video: From 00:00:45 to 00:01:20 FOR STAT6 continues for KIR until 00:03:40
5.4. To analyze the data with the Fit Points method, open the “create new analysis” window and select the appropriate settings for the Fit Points method [1-SCREEN-TXT].
5.4.1. Screen capture footage to be provided by the authors. Authors, we will send you a document outlining our guidelines for screen capture footage. After you obtain this footage, you may upload it to your project page. Talent opens the Create new analysis window and sets the analysis types and settings. TEXT: Subset: All Samples; Program: Amplification; Name: Rx-DFO where x = reaction number.

Time in video: From 00:03:42 to 00:04:05
Then, select the correct filters and color compensations for STAT6. Set the noise band to exclude the background noise. After this, open the analysis tab and set the fit points to 3 and select “Show fit points” [1-SCREEN-TXT]. 

Time in video: From 00:04:05 to 00:05:53 
5.4.2. Screen capture footage to be provided by the authors. Authors, we will send you a document outlining our guidelines for screen capture footage. After you obtain this footage, you may upload it to your project page. Talent sets the filter and color compensation for each of the genes of interest. Then, talent sets the noise band to exclude background noise. Talent opens the analysis tab, selects 3 fit points, and clicks on “show fit points”. TEXT: Refer to text for filters and color compensation.
Time in video: From 00:05:53 to 00:07:53

6. Export of Results and Copy Number Calculations
ScreenCapture Video:  6.1-6.3-Results_BatchExport.mp4
6.1. Open the “navigator” tab in the q-P-C-R software and select “results batch export”. Then, open the folder containing the experiment files and transfer them to the right side of the window. Click “next” and select the name and location of the export file [1-SCREEN].

Screen capture footage to be provided by the authors. Authors, we will send you a document outlining our guidelines for screen capture footage. After you obtain this footage, you may upload it to your project page. Talent opens the navigator tab and selects “results batch export”. Talent transfers the experiment files to the right side of the screen, clicks “next”, and sets the name and location of the export file. Time in video: Cut-in from 00:00:02 to 00:00:58 AND From 00:01:16 to 00:01:39
6.2. After this, select the analysis type of interest and click “next”. Ensure the name of the file, the export folder, and the analysis type are correct before clicking “next” to start the export process [1-SCREEN].

6.2.1. Screen capture footage to be provided by the authors. Authors, we will send you a document outlining our guidelines for screen capture footage. After you obtain this footage, you may upload it to your project page. Talent selects either the Second Derivative Max or the Fit Points analysis and clicks next. Then, the talent clicks next to start the export.  Time in video: From 00:01:39 to 00:01:48
6.3. When the export status changes to OK, the screen will automatically move to the next step. Ensure that all of the selected files have been exported successfully and click “done”. [1-SCREEN].
6.3.1. Screen capture footage to be provided by the authors. Authors, we will send you a document outlining our guidelines for screen capture footage. After you obtain this footage, you may upload it to your project page. Show the screen when the export status changes to OK and moves to the next step. Talent indicates that the number of files failed = 0.  Time in video: From 00:01:39 to 00:03:10 – Second Derivative AND From 00:03:23 to 00:05:37- Fitpoint- It takes a long time for the software to run these steps so it can be edited or sped-up.
ScreenCapture Video:  6.4-SplitFiles.mp4
6.4. Then, use the scripts in the text protocol to split the exported plates into individual reactions and to convert the files into a software readable by copy number analysis software.
6.4.1. Screen capture footage to be provided by the authors. Authors, we will send you a document outlining our guidelines for screen capture footage. After you obtain this footage, you may upload it to your project page. Talent splits the plates into individual reactions. Time in video: From 00:01:26 to 00:02:47-Second Derivative AND From 00:03:27 to 00:04:39- Fitpoint
ScreenCapture Video:  6.5-6.6-Copycaller.mp4
6.5. Next, open the copy number analysis software and select “import real-time P-C-R results file” to load the text files created by the scripts [1-SCREEN].
6.5.1. Screen capture footage to be provided by the authors. Authors, we will send you a document outlining our guidelines for screen capture footage. After you obtain this footage, you may upload it to your project page. Talent opens the copy number analysis software. Talent clicks import real-time PCR results file and loads the text files created in the previous step. Time in video: From 00:00:09-00:02:49 to Fitpoint AND From 00:02:56 to 00:04:59- Second Derivative
6.6. Finally, select “analyze” and conduct the analysis by selecting “most frequent sample copy number” [1-SCREEN-TXT].
6.6.1. Screen capture footage to be provided by the authors. Authors, we will send you a document outlining our guidelines for screen capture footage. After you obtain this footage, you may upload it to your project page. Talent selects “analyze” and then selects “most frequent sample copy number”. TEXT: See Table 5 Time in video: From 00:00:09 to 00:02:49- Fitpoint AND From 00:02:56 to 00:04:59- Second Derivative
7. Results: qKAT Used to Copy Number Type KIR Genes
7.1. In this protocol, semi-automated typing, or q-KAT, was used to copy number type KIR (Pronunciation: “keer” rhymes with beer) genes [1-CU]. The most frequent copy number for K-I-R-2-D-L-4 was two copies, while the most frequent copy number for K-I-R-3-D-S-1 was one [2-LM].
7.1.1. Use 4.3.1.

7.1.2. Figure 1: Video editor: Show whole figure briefly and then emphasize Panel B, which the authors have stated is the most important. Panel B shows the distribution of copy number for KIR-2-D-L-4 and KIR-3-D-S-1 across the samples on one 384 well plate. As shown, the assay is able to distinguish between 0, 1, 2, 3 and 4 KIR gene copy numbers. The red line indicates the range of estimated copy number for a sample.
8. Conclusion (said by authors on camera)

8.1. Jyothi Jayaraman: While attempting this procedure, it’s important to remember to quantify the DNA accurately. Conduct the steps on ice, protect the reagents from light, and perform thorough checks on raw data from the samples that do not conform to the known LD rules for KIR genes [1-MED].
8.1.1. Named author states the above, looking slightly off to the side. Video editor: When Author says “Conduct the steps on ice, protect the reagents from light” show representative footage from 3.2.1 and 3.2.2.
8.2. Vitalina Kirgizova: Following this procedure, other methods like sequencing can be performed in order to answer additional questions like presence of fusion genes or identification of novel alleles [1-MED].
8.2.1. Named author states the above, looking slightly off to the side.

8.3. James Traherne: After its development, this technique paved the way for researchers in the field of Immunogenetics to explore the role of KIR in NK cell biology, disease resistance and reproduction [1-MED]. 
8.3.1. Named author states the above, looking slightly off to the side.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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