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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____NO_____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: ____

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__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.

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.) –

-  Determination of LOD method (file joined: film steps LOD method): it was our first option and it was the reason why all the steps are highlighted.

- Determination of LOQ method (file joined: film steps LOQ method): it was our new proposal because it seems to us that it will be more “visual”, particularly the results at the end.

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.)
 - 1/ avoid cross contamination: we work with an adapted workflow in 5 different rooms

-2/ work with precision: all our materials are controlled in the metrology service in our laboratory and technicians are trained according to the quality process.
· E.  Will the filming need to take place in multiple locations? (Y/N) ___YES____ If yes, how far apart are the locations? The 6 rooms are in 2 levels (same area) in the same building.
· Room 1 : Level 1 (just near the molecular biology area) for step 3.1

· Room 2 : Level 0 (below the molecular biology area) for steps 4.1 to 4.5 and 5.1. 

· Room 3 : Level 1 (specific molecular biology area) for steps 2.1, 5.2

· Room 4 : Level 1 (specific molecular biology area) for step 2.2 to 2.4, 3.2, 3.3, 4.7, 5.3 

· Room 5 : Level 1 (specific molecular biology area) for step 3.4 

· Room 6 : Level___(office room) for steps 3.5, 3.6, 4.7, 4.8, 5.4, 5.5

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. Experimental Goal (read by voice talent at JoVE):

The overall goal of this qPCR method is to evaluate the viral load of equine herpesvirus 2 in biological samples from horses. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Stephane Pronost: This method can help answer key questions in the diagnostics field of respiratory diseases in horses. Quantitative data are new interpretative aids for practitioners. 

1.2. Stephane Pronost: The main advantage of this technique is that it’s a sensitive, specific and a rapid method. Another advantage is the development according to AFNOR norm NFU47-600, which is the French representative in the international normalization committee.    
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Stephane Pronost: Demonstrating the procedure will be Erika Hue, a young researcher from my unit. 

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.

Protocol (read by voice talent at JoVE):

2. Extraction of Nucleic Acids
2.1. To extract nucleic acids from a biological sample of respiratory fluids, under a fume hood [2.1.1-WIDE], begin by adding 140 ul of biological sample to 560 ul of lysis solution [2.1.2-MED/CU] and incubate at room temperature for 10 minutes [2.1.3-CU].  

2.1.1. Talent under fume hood beginning to combine sample to lysis solution

2.1.2. Talent adds biological sample to lysis solution

2.1.3. Talent covers sample, places on bench, and starts 10 minute timer
2.2. Add 560 ul of ethanol to the sample [2.2.1-CU] and apply 630 ul of the total solution to a silica column [2.2.2-CU] and centrifuge [2.2.3-MED/CU].  Apply the remaining 630 ul to the silica column and centrifuge again [2.2.4-CU].  

2.2.1.  Film as written

2.2.2. Film as written

2.2.3. Talent places columns into centrifuge and starts spin

2.2.4. Talent finishes adding remaining solution to column and places column in centrifuge again (take 1 doesn’t exist)
2.2.4B EXTRA and places column in centrifuge again
2.3. After the sample has been applied to the column, use 500 ul each of wash buffers AW1 and AW2 to wash the column two times [2.3.1-CU].  
2.3.1. Talent adds AW1 buffer to column – have AW2 buffer visible in background

2.4. Then to elute the nucleic acids from the column, add 50 ul of room temperature elution, or AVE buffer [2.4.1-CU].  Close the cap and incubate at room temperature for 1 minute [2.4.2-CU].  Then centrifuge at 6,000 x g for 1 minute [2.4.3-MED/CU].
2.4.1. Talent adds AVE buffer to column and Talent closes cap
2.4.2. Talent closes cap starts the countdown

2.4.3. Talent places samples into centrifuge
3. Amplification Procedure

3.1. To amplify the DNA, after titrating the primers and probe according to the text protocol [3.1.1-CU], prepare 22.5 ul of reaction mix for each reaction by adding 12.5 ul of PCR master mix [3.1.2-CU], 20 uM forward and reverse primers, 10 uM of the probe [3.1.3-CU], and enough ultrapure water as required to reach 22.5 ul [3.1.4-CU].
3.1.1. Shot of labeled primers and probe tubes on ice or on bench

3.1.2. Talent adds pCR master mix to tube

3.1.3. Talent picks up a primer tube and probe with additional primer tube and probe tube visible and labeled and adds to tube

3.1.4. Talent adds water to tube 

3.2. Stéphane Pronost, For Step 3.1:    To avoid contamination, always prepare the PCR reaction mix in a specific area [3.2.1-INTERVIEW].
3.2.1. Talent reciting the above statement looking off camera
3.3. Aliquot 22.5 ul of the appropriate reaction mix to each reaction well of a 96-well plate. Include negative controls for extraction and PCR to ensure that none of the reagents are contaminated with unwanted DNA [3.3.1-CU].   

3.3.1. Talent adds reaction mix to wells of 96-well plate, Videographer, have talent point out control wells; Editor, point out control wells when mentioned. (take 1 : CU, take 2 : MED)
3.4. Next, add 2.5 ul of either the sample, the extraction negative control, the PCR negative control or the positive control sample to the corresponding reaction wells [3.4.1-CU].  Then use an adhesive plate seal to cover the plate [3.4.2-CU] and centrifuge at 6,000 x g for 10 seconds [3.4.3-MED]. 

3.4.1.  Talent adds samples or controls to corresponding wells with all sample tubes visible in background

3.4.2. Film as written

3.4.3. Talent places plate in centrifuge and spins for 10 seconds

3.5. Place the plate in a Real-Time PCR system [3.5.1-MED/CU].  Then select the template for the assay layout and the PCR program settings [3.5.2-CU] shown here [3.5.3-LM] and start the run [3.5.4-CU].  

3.5.1. Film as written

3.5.2. Film as written and have talent setting PCR program 

3.5.3. LAB MEDIA Table 1

3.5.4. Talent starts run (the tray rises to load)
3.6. After transferring the raw data from the Real-Time PCR system to a spreadsheet, set the threshold in the amplification plots above the baseline and within the exponential growth region to obtain the threshold cycle for each sample [3.6.1-LM].
3.6.1. LAB MEDIA: 53672_Screen_capture_3-6.avi (movie)

3.7. Plot each point standard set as a standard curve to obtain linearity.  Then calculate the copy number for the different samples based on the standard curve [3.7.1-SCREEN/LM].
3.7.1. LAB MEDIA Record as written: 53672_Screen_capture_3-7.avi
4. Limit of Detection of qRT-PCR
4.1. To determine the limit of detection of the qRT-PCR results, dispense 90 ul of ultrapure water into 6 tubes [4.1.1-MED/CU].
4.1.1. Talent dispenses water into 6 tubes
4.2. To prepare six ten-fold serial dilutions of the plasmid to target the abatement zone, begin by transferring 10 ul from the plasmid working dilution to the tube with 90 ul of ultrapure water [4.2.1-CU].  

4.2.1. Talent transfers plasmid to the first dilution tube
4.3. Briefly vortex and centrifuge the tube [4.3.1-MED/CU].  Then transfer 10 ul from the tube to the next tube of water [4.3.2-CU].  After vortexing and centrifuging [4.3.3-CU], repeat the transfer until all of the tubes of water receive the plasmid [4.3.4-MED/CU].

4.3.1. Talent vortexes then places tube into centrifuge for a quick spin

4.3.2. Film as written (take 2-3)
4.3.3. Talent removes tube from centrifuge

4.3.4. Talent transfers 10 ul from tube to last tube of water and places next to remaining tubes in series

4.4. After amplifying the DNA in the six 10-fold serial dilutions as described earlier in this video [4.4.1-MED/CU], determine the abatement zone, which is the last dilution of plasmid that produces a positive signal and the first dilution without the detection [4.4.2-LM]. 

4.4.1. Talent removes samples from PCR machine

4.4.2. LAB MEDIA Figure 2 Abatement zone

4.5. To prepare six 2-fold serial dilutions, dispense 25 ul of ultrapure water into 6 tubes [4.5.1-CU].  From the last dilution of plasmid that gave a positive signal from the 10 fold dilutions [4.5.2-LM], transfer 25 ul from the tube into the first tube of water [4.5.3-CU].  

4.5.1. Film as written

4.5.2. LAB MEDIA Figure 2, Editor, point out the 10-9 green line and label 

4.5.3. Talent picks up the 10-9 sample tube, removes 25 ul and adds to first tube of water

4.6. Vortex and centrifuge before preparing the remaining 5 dilutions as just demonstrated [4.6.1-MED/CU].  Amplify the DNA from the 2 fold serial dilutions as described earlier in this video [4.6.2-MED-TXT].
4.6.1. Talent vortexes then places tube into centrifuge to spin

4.6.2. Talent places samples into pcr machine (TEXT: perform 3 independent trials)

4.7. After amplifying the DNA from the 3 independent trials, calculate the number of positive replicates out of 24 replicates for each level of plasmid concentration [4.7.1-SCREEN/LM].  

4.7.1. SCREEN or LAB MEDIA showing calculation for number of positive replicates out of 24 replicates for each plasmid concentration: 53672_Figure_7.powerpoint
4.8. Determine the LOD with a confidence of 95%, or LOD95%PCR, which is the level that results in the detection of 23 positive replicates out of 24 replicates [4.8.1-LM].
4.8.1. SCREEN or LAB MEDIA showing LOD95%PCR: 53672_Figure_7.powerpoint
5. Limit of Detection of the Method Determined by Two Independent Trials

5.1. To determine the LOD of the method, prepare 5 two-fold serial dilutions starting with 25 ul of the plasmid working dilution that is 4 times more concentrated than the last concentration from a 10-fold dilution that gave a positive signal [5.1.1-CU].  

5.1.1. Talent picks up tube of working dilution of plasmid 4x more concentrated than last concentration from 10-fold dilution that gave positive signal.  (take 2 : CU, take 3 : MED)
5.2. Stéphane Pronost, Step 5.1:  The plasmid used in the amplification step comes from a plasmid working dilution previously prepared in a specific area to avoid contamination. It’s a critical step [5.2.1-INTERVIEW].

5.2.1. Talent reciting above statement looking off camera    

5.3. Transfer 5 ul from each dilution of plasmid to 4 tubes with 135 ul of the negative resource material to obtain 4 replicates of the 5 positive standards [5.3.1-CU-TXT].

5.3.1. Film as written (TEXT: vortex and briefly centrifuge)

5.4. Carry out extraction of the 4 replicates for the 5 positive standards [5.4.1-CU] and perform the amplification procedure as described earlier in this video [5.4.2-MED/CU]. 

5.4.1. Talent adds lysis buffer  to sample for extraction

5.4.2. Talent places plate into rt pcr machine

5.5. Count the number of positive replicates out of 8 replicates for each level of plasmid concentration [5.5.1-SCREEN/LM].
5.5.1. SCREEN or LAB MEDIA Record as written: 53672_Figure_8.powerpoint
5.6. Finally, determine the LODMethod which is the last level at which 8 replicates out of 8 replicates are positive [5.6.1-SCREEN/LM].  

5.6.1. SCREEN or LAB MEDIA Record as written: 53672_Figure_8.powerpoint
6. Results: Validation of Quantitative PCR Method for Equid Herpesvirus-2 Diagnostics 
6.1. The quantitative RT-PCR method described in this video detects and quantifies equid herpesvirus-2 in respiratory fluids.  In this experiment, ten fold serial dilutions were made to estimate the abatement zone, which lies between dilutions 10-9 and 10-10. The LODPCR value was determined with a new two fold serial dilution in the abatement zone.  [6.1.1-LM].  

LAB MEDIA: 53672_Figure_2.powerpoint, Editor, point out the Abatement zone when mentioned (add in the red rectangle and red text at this point of possible).
6.2. To determine the linearity range and LOQPCR, the LODPCR value was used to start the range of 6 ten-fold serial dilutions, between 2.6, the LODPCR value, and 260,000 copies/2.5 µL of sample. The LOQPCR is the lowest concentration in the linearity range [6.2.1-LM].
LAB MEDIA: 53672_Figure_3.powerpoint, Editor, for the last sentence, point out the red box above the log of 1.
6.3. The characterization of the whole method is the validation of all steps necessary to obtain qRT-PCR data, from the extraction of DNA from the respiratory sample to the amplification and quantification of the target. The quantitative performance of the qRT-PCR whole analytical method was evaluated and validated with an accuracy profile represented in this graph [6.3.2-LM]. 
LAB MEDIA: 53672_Figure_5.powerpoint
6.4. The EHV-2 viral genome loads in 172 nasal swab samples from horses with respiratory disorders were quantified as shown here.  The viral genome loads were higher in young horses, with the highest load detected at 1.9 x 1011 copies/mL [6.4.1-LM].
LAB MEDIA: 53672_Figure_6.tiff, Editor, for ‘were higher in young horses,’ point out the highest circles in the foal column around 1011.
7. Conclusion (said by authors on camera)
7.1. Pronost_Stéphane: Once mastered, this technique can be done in less than two hours per amplification step and the total validation steps can be performed in less than 4 weeks if it is performed properly.

7.2. Pronost_Stéphane: While attempting this procedure, it’s important to remember to avoid risk of contamination, particularly when working with a plasmid solution.
7.3. Pronost_Stéphane: Following this procedure, other methods like sequencing can be performed in order to answer additional questions like specificity.

7.4. Pronost_Stéphane: After watching this video, you should have a good understanding of how to perform extraction and amplification of DNA and to characterize the PCR results.
7.5. Pronost_Stéphane: Don't forget that working with biological samples like pathogens can be extremely hazardous and precautions such as working in a hood in an adapted security level area should always be taken while performing this procedure.   

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.
· LAB MEDIA: 53672_Screen_capture_3-5.

· LAB MEDIA: 53672_Figure_2.powerpoint
· LAB MEDIA: 53672_Figure_3.powerpoint
· LAB MEDIA: 53672_Figure_5.powerpoint
· LAB MEDIA: 53672_Figure_6.tiff
General Preparation: manger pendant amplification??
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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