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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N_____  
Can you record movies/images using your own microscope camera? (Y/N)___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: ____Olympus IX-83_________________________________________
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___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.) ________________________Steps 1, 2, 3, and 4___________________
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.) 
Step 2, for viewer to repeat the method, the dilution of standard need to be very accurate, it requires skilled and accurate pipetting. 
Step 3, authors tried various conditions to find out the optimum denaturation conditions of the T7 bacteriophages. Here, the goal is to make sure all the bacteriophage particles are ruptured to isolate their DNA.  
E.  Will the filming need to take place in multiple locations? (Y/N) __Y___ If yes, how far apart are the locations? __________5 min walk_____(it is in another building)____________________________

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. Debadyuti Ghosh: This method can help answer key problems in the virology and microbiology fields related to enumeration of bacteriophages from complex samples and bacteriophage-based diagnostics and therapeutics.
1.1.1. Debadyuti Ghosh says the above in an interview style shot, looking slightly off-camera.
1.2. Debadyuti Ghosh: The main advantage of this technique is that it enables time-efficient and accurate quantification of a large number of samples from phage display biopanning experiments not feasible with traditional assays.
1.2.1. Debadyuti Ghosh says the above in an interview style shot, looking slightly off-camera.

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Debadyuti Ghosh: Demonstrating the procedure will be Rashmi Mohanty and Jasmim Leal, graduate students from my laboratory.
1.3.1. Interview style: Author saying the above 
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.

Protocol: (read by voice talent at JoVE)
2. Prepare Standards for Quantification of T7 Phage Genomic DNA
2.1. After designing the primers and creating a stock concentration, obtain reference T7 phage DNA at a concentration of 0.1 μg/μL [1-MED/WIDE-TXT]. Using ultrapure water, serially dilute this DNA 10-fold, from 1,000,000 fg/μL (pronounce fg as “femtograms”) to 10 fg/μL, in 0.2 mL PCR tubes [2-MED-TXT].
2.1.1. A shot of taking the oligos from the -20 freezer to the bench. TEXT: See text for details on designing primers
2.1.2. Talent begins serially diluting the DNA. Show the beginning of this process in this shot, as the process continues in 2.2. TEXT: See Figure 2 for details on dilution
2.2. Prepare 20 μL of each concentration, making sure to change pipette tips [1-MED] and vortex the tubes between each stage of the dilution [2-CU].
2.2.1. Talent finishes preparing 20 μL of a dilution, and then changes the pipette tip.
2.2.2. Close up shot of a tube being vortexed.
2.3. Then, convert the T7 phage reference DNA concentration from fg/μL to genome copies per μL [1-MED-TXT].
2.3.1. Talent, at the workstation computer, reviews the equation/data for converting the concentration from fg/μL to gc/μL. Alternatively, the talent can be shown making calculations either at the computer or in a laboratory notebook. TEXT: See equation 1 in the text
3. Pre-treatment of Phage Samples Before qPCR Reaction Preparation 
3.1. First, pipet 200 μL of the sample T7 phage clone into a 1.5 mL microcentrifuge tube for each of the 10 desired samples [1-MED]. Add 2 μL of DNase I to each tube [2-MED].
3.1.1. Talent pipets 200 μL of the T7 clone into a 1.5 mL tube. Repeat this action once or twice during this shot if needed to cover the length of the voiceover narration.
3.1.2. Talent adds 2 μL of DNase I to one of the microcentrifuge tubes.
3.2. [bookmark: _Hlk508908718]Cap the tubes, and incubate at 37 °C for 10 min in a heated dry bath [1-MED-TXT]. Then, incubate at 100 °C for 15 min in a heated dry bath [2-CU].
3.2.1. Talent transfers the tubes to a heat block (or other heated dry bath) to incubate at 37 °C. TEXT: Make sure tubes are capped completely.
3.2.2. Close up shot of the tubes as they incubate at 100 °.
3.3. Centrifuge the tubes containing the heat-treated phages at 18,534 x g for 10 s [1-MED]. Place the centrifuged tubes on a vortex mixer, set at touch-activation mode, for 10 seconds to mix the phages [2-MED].
3.3.1. Talent transfers the tubes to a centrifuge, and then turns the centrifuge on.
3.3.2. Talent places the tubes on a vortex mixer as described.
3.4. Spin again at 18,534 x g for 10 s [1-MED]. After this, leave the samples on the laboratory bench overnight to cool them to room temperature [2-CU-TXT].
3.4.1. Talent transfers the tubes to a centrifuge, and then turns the centrifuge on.
3.4.2. Close up of the tubes on the lab bench, panning over them as they incubate at room temperature overnight. TEXT: Alternatively, cool in a 4 °C refrigerator overnight
4. Prepare qPCR Reactions and qPCR Cycling Conditions
4.1. [bookmark: _GoBack]Prepare the qPCR premix for 10 biopanned phage samples of unknown concentration and 7 samples of standard concentrations in triplicate [1-MED-TXT] – resulting in a premix for 51 samples, containing 255 μL of qPCR master mix, 51 μL of primers, and 102 μL of water  [2-CU].
4.1.1. Talent, at the lab bench, begins to prepare the qPCR premix by adding 255 μL of qPCR master mix, 51 μL of primers, and 102 μL of water. TEXT: See text for details on preparing mix Editor: Show this text overlay for all of 4.1
4.1.2. Close up shot of the resulting premix. Alternatively, this shot can be omitted to show the entire action in 4.1.1
4.2. Aliquot 8 μL of the prepared PCR mix into 51 wells of a 96-well qPCR plate [1-MED/CU]. Next, add 2 μL of heat-treated T7 phage samples to each of these wells [2-MED], dispensing it below the surface of the qPCR premix [3-CU-TXT].
4.2.1. Talent aliquots 8 μL of the prepared PCR mix into 51 wells of a 96-well qPCR plate.
4.2.2. Talent adds 2 μL of heat-treated T7 phage samples to some of the wells containing the qPCR premix.
4.2.3. Close up of the heat-treated T7 phage samples being added, showing how it is dispensed below the surface. TEXT: Change tips between DNA samples
4.3. Using adhesive film, seal the plate [1-MED]. Wrap the plate in aluminum foil to minimize fluorescence photobleaching [2-MED], and then proceed to run the place on the qPCR equipment [3-MED/WIDE].
4.3.1. Talent seals the place with adhesive film.
4.3.2. Talent wraps the place in aluminum foil.
4.3.3. Talent approaches the lab station with the qPCR equipment with the wrapped plate in hand.
4.4. Set up the cycling conditions and melt curve settings as outlined in the text protocol [1-MED-over the shoulder].
4.4.1. Talent, at the qPCR equipment, sets up the cycling conditions and melt curve settings.
5. Results: Quantitative PCR of T7 bacteriophage
5.1. After the qPCR is run – the amplification plot, melt curve plot, and multicomponent plot are analyzed from the raw data [1-LM]. The amplification plot indicates whether the PCR amplification of each sample is successful or not [2-LM].
5.1.1. LAB MEDIA: Figure 4.tif
5.1.2. LAB MEDIA: Figure 4.tif – Emphasize/zoom in on the amplification plot. Visually emphasize the area above 0.04 during “…each sample is successful or not”. Show text near/in this area saying “Successful”. Show text below the 0.04 line saying “Failure”. Editor: A higher resolution of the amplification plot has been provided, titled Figure 4.1.jpg
5.2. The multicomponent plot presents the amplification and decay of the fluorescence signal throughout the amplification cycles [1-LM], while the melt curve plot is used to validate the specificity of the primers – since each PCR produce has one unique melting temperature [2-LM].
5.2.1. LAB MEDIA: Figure 4.tif – Emphasize/zoom in on the multicomponent plot. Visually emphasize the green data lines during “…amplification and decay of the fluorescence signal throughout the amplification cycles” Editor: A higher resolution of the multicomponent plot has been provided, titled Figure 4.3.jpg
5.2.2. LAB MEDIA: Figure 4.tif – Emphasize/zoom in on the melt curve plot. Visually emphasize the peaks during “…since each PCR produce has one unique melting temperature.” Editor: A higher resolution of the melt curve plot has been provided, titled Figure 4.2.jpg
5.3. The standard curve is then generated from reference DNA [1-LM]. Here, the amplification efficiency is calculated to be 92.4% [2-LM].
5.3.1. LAB MEDIA Figure 5.tif – Show only Figure 5B.
5.3.2. LAB MEDIA Figure 5.tif – Still showing only Figure 5B. Show text in the plot area saying “Amplification efficiency = 92.4%”
5.4. Representative data from a qPCR study is then compared the same phage that were quantified by a double-layer plaque assay at the tested range of ten to ten million genome copies per μL. As seen here, the number of phages in the qPCR quantitation is higher than in the plaque assay [2-LM].
5.4.1. LAB MEDIA Figure 6.tif
5.4.2. LAB MEDIA Figure 6.tif – Visually emphasize the red data columns.
5.5. The repeatability of the qPCR method – as represented by the coefficient of variance – is seen to have values ranging from 2.85 to 27.2% [1-LM].
5.5.1. LAB MEDIA: Table 1.xlsx


6. Conclusion (said by authors on camera)

6.1. Debadyuti Ghosh: While attempting this procedure, it’s important to remember to that there are numerous considerations in the development and use of qPCR to accurately quantify phages, including careful treatment and preparation of samples and calibration of all relevant equipment.
6.1.1. Debadyuti Ghosh says the above in an interview style shot, looking slightly off-camera.
6.2. Debadyuti Ghosh: Following this method, other techniques can be performed in order to enumerate phage particles in a variety of applications, including in vivo biopanning, phage library DNA preparation in next-generation sequencing, and phage detection in complex environmental samples.
6.2.1. Debadyuti Ghosh says the above in an interview style shot, looking slightly off-camera.
6.3. Debadyuti Ghosh: Don't forget that phages are considered biological hazards in the laboratory and precautions – such as personal protective equipment, including gloves and lab coats – should always be worn while performing this procedure.
6.3.1. Debadyuti Ghosh says the above in an interview style shot, looking slightly off-camera.


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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