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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  (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)____N____ 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 steps using the step numbers listed in this document. __2.4, 3.3, 3.7, 4.3, 4.5
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document. 4.5 Loading a 384-well assay plate. To ensure the plate is loaded correctly, the plate is marked to designate the position of each of the mixes and samples. 
E.  Will the filming need to take place in multiple locations? (Y/N) ____N___ If yes, how far apart are the locations?  

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to prepare and run 384-well assay plates for high-throughput analysis of a highly homologous group of genes, such as the type I and III interferon subtypes. (Intro)
This is accomplished by first preparing standard serial dilutions used for running the assay plates. (P1, Editor, begin with the large cone of SS DNA/water, then bring in the large arrow and then each subsequent smaller cone and arrow in the series as shown.)
Next, the primer/probe and no template control working stock mixes used for making the plates are prepared. (P2, Editor, bring in the cone at the left with the three blue circles that say forward/reverse primer and probe.)
Then, the 384-well assay plates are prepared using an automated multichannel pipettor and they are dried down for storage. (P3, Editor, use the machine here that’s next to the box that says ‘Prepare Plates’ and slowly zoom in on it.)
Finally, the 384-well assay plates are run and analyzed. (P4, Editor, transition to the machine next to the box that says Load and Run Plates and then bring in the panel below it with the computer screen and the graph.)
Ultimately, the high throughput quantitative real-time RT-PCR assay is used to define interferon expression signatures in tissue culture models studying pathogens or in clinical samples in the context of infectious or autoinflammatory diseases. (P5, Editor, use Figure 4 here.)
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Lynnsey Renn: The main advantage of this technique over existing methods, like quantitative RT-PCR using standard linear probes or SYBR green, is that molecular beacon and locked nucleic acid fluorescent probes can be used to discriminate single base pair differences between highly similar sequences.   
Protocol (read by voice talent at JoVE):

2. Preparation of Standard Serial Dilutions, Primer/Probe, and No Template Control Working Stock Mixes 

2.1. After thawing, vortexing and briefly centrifuging a standard and salmon sperm, or SSDNA [2.1.1-WIDE], prepare the SSDNA/water mix for the seventeen standard dilution sets by mixing 51 µL of SSDNA with 20.3 mL of water [2.1.2-MED/CU].
2.1.1. Talent at bench removes standard and SSDNA from centrifuge

2.1.2. MED/CU Talent pipettes SSDNA and adds it to the water

2.2. Dispense 190 ul of the SSDNA water mix to the first tube of an 8-tube PCR strip and 180 ul to the next five tubes [2.2.1-CU].  

2.3. Perform a 1:20 dilution by transferring 10 ul from the 50 pM standard stock to the tube with 190 ul of SSDNA/water [2.3.1-CU].  Mix, vortex [2.3.2-CU] and quickly centrifuge the PCR strip [2.3.3-CU].
2.4. Perform a 1:10 dilution by transferring 20 ul from the most recently diluted tube to the next tube in the series [2.4.1-CU].  Vortex [2.4.2-FF] and quickly centrifuge the PCR strip [2.4.3-FF].  Repeat the 1:10 dilution until the last tube in the series has received the standard [2.4.4-CU].
2.4.1. CU Talent transfers 20 ul from first tube to the next tube

2.4.2. FREEZE FRAME from 2.3.2

2.4.3. FREEZE FRAME from 2.3.3, Editor, place side-by-side with 2.4.2 when mentioned

2.4.4. CU Talent pipettes from second to last tube into the last tube of series

2.5. After labeling up to 17 2 ml tubes [2.5.1-CU], use a 12.5 ul electronic multichannel pipette to add 2 ul of SSDNA to every tube [2.5.2-MED/CU].  Using primers and probes prepared according to the text protocol, add the appropriate forward primer, reverse primer, and probe to each Pr/Pb set working stock tube [2.5.3-CU].
2.5.1. CU Talent finishes labeling 2 ml tubes that are lined up on bench

2.5.2. No comment
2.5.3. CU of primers and probes labeled and lined up on bench.  Talent picks up forward primer and starts to add to stock tubes 
2.6. To prepare the no template control, or NTC working stock mixes, transfer 14.3 ul of each Pr/Pb set to the appropriate NTC working stock mix tube [2.6.1-CU] according to this table [2.6.2-LM]. 

2.6.1. No comment [I made an error when demonstrating this step - the NTC was not added to the pcr strip according to table 4, LM – can we show this shot as either 1.  the removal of the 14.3 ul aliquot only or 2. from the liquid already in the pipette to adding it to the tube (without showing exactly which stock tube the aliquot was removed from)] 
2.6.2. LAB MEDIA Table 4, Editor, bring in table as a split screen with 2.6.1
2.7. Following the removal of an aliquot of the Pr/Pb sets required for the NTC working stock mixes [2.7.1-CU], add 1.5 ml of water to bring the final volume of each Pr/Pb set working stock tube to 1.7 ml [2.7.2-CU].  

2.7.1. CU Talent finishes removing aliquot from last Pr/Pb stock tube

2.7.2. CU Talent adds 1.5 ml of water to Pr/Pb tubes

3. Preparation of 384-well Assay Plates 

3.1. To prepare a 96-well source plate of the Pr/Pb sets and NTC mixes [3.1.1-LM], place a new 96-well plate in a chilled 96-well cooling block [3.1.2-MED/CU] and designate the wells with the correct Pr/Pb set or NTC mix [3.1.3-CU].  

3.1.1. LAB MEDIA Figure 2, Editor, for ‘place a new…’ zoom out on Figure 2 and bring in 3.1.2 and then 3.1.3 
3.1.2. No comment
3.1.3. No comment

3.2. Using a 250 ul electronic multichannel pipette, add 66 ul of water to every Pr/Pb set well [3.2.1-CU] (TEXT: except wells for Target 17) [3.2.2-LM].  Dispense 82.5 ul of water to the four Target 17 wells [3.2.3-CU].  Dispense 27.5 ul of water into every NTC mix well.  

3.2.1. CU Talent adds water to the Pr/Pb set wells, Editor, for the end of the first sentence, bring in Figure 2 below as a split screen and point out the Target wells, except Target 17.  For the second sentence, point out the 4 Target 17 wells.  
3.2.2. LAB MEDIA Figure 2
3.2.3. CU Talent adds 82.5 ul of water to Target 17 wells, Editor, continue as a split screen with Figure 2 and point out the NTC wells with VO of last sentence
3.3. Next, add 54 ul of the correct Pr/Pb set working stock [3.3.1-CU] to the designated Pr/Pb set wells (TEXT: except Target 17 wells) [3.3.2-LM].  Dispense 67.5 ul of the Target 17 Pr/Pb working set stock to the designated Target 17 Pr/Pb set wells [3.3.3-CU].  Add 22.5 ul of the correct NTC working stock mix to the designated wells [3.3.4-CU].
3.3.1. CU Talent adds the correct Pr/Pb set to the correct wells, Editor, point out the target wells (except Target 17 here)
3.3.2. LAB MEDIA Figure 2, Editor, continue to use as a split screen as talent carries out steps 3.3.3-3.3.4
3.3.3. CU Talent pipettes 67.5 ul of Target 17 into the correct wells, Editor, point out Target 17 wells with this shot
3.3.4. CU Talent adds NTC mix to designated wells, Editor, point out the NTC wells with this shot
3.4. Then use an adhesive plate seal to seal the 96-well plate [3.4.1-CU] and centrifuge for 1 minute at 700 x g [3.4.2-MED] to ensure the contents are at the bottom of the wells.

3.4.1. No comment
3.4.2. MED Talent places plate in centrifuge and spins; B need another version for 4.4.2; C need a version of talent removing plate from centrifuge for 4.6.1 below

3.5. With a 96-well adaptor, place the plate in the vortex mixer and mix at 1000 rpm for 1 minute [3.5.1-MED/CU].  Then centrifuge the plate at 700 x g for 5 minutes [3.5.2-FF].
3.5.1. No comment
3.5.2. FREEZE FRAME from 3.4.2

3.6. To prepare the 384-well assay plates, switch to the automated multichannel pipettor and double click on the software icon to open the protocol for making IFN assay plates [3.6.1-MED OVR SHOULDER].

3.6.1. MED OVER SHOULDER Talent at computer double clicks on software icon

3.7. For setting up the platform, place a completely full pipette tip box in platform position 1 [3.7.1-CU], the 96-well source plate in position 4 [3.7.2-CU], and a new 384-well plate in position 6 [3.7.3-CU].  Begin the run by pressing the play button [3.7.4-MED OVR SHOULDER]. [added an additional shot/video footage here for showing the automated multichannel dispensing to the 384-well plate]
3.8. When the run is complete, gently tap the 384-well assay plate on a flat surface to ensure fluids are at the bottom of the wells and apply an adhesive plate seal [3.8.1-CU].  

3.8.1. CU Talent taps 384-well plate then applies adhesive seal

3.9. After spinning the plate at 700 x g for one minute, remove the adhesive plate seal [3.9.1-MED/CU], place the 384-well assay plate into the plate dryer [3.9.2-MED] and position the 384-well manifold directly above the wells [3.9.3-MED/CU].
3.10. Once the 384-well assay plate’s contents dry, apply a new adhesive plate seal [3.10.1-CU], wrap in foil, label [3.10.2-CU], and store in the dark at 4 degrees C until use [3.10.3-WIDE].
3.10.1.  No comment 
3.10.2. CU Talent finishes wrapping in foil, and labels
3.10.3. No comment

4. Loading and Running the Assay Plate
4.1. To load and run the assay plate [4.1.1-LM], prepare two housekeeping gene, or HKG well mixes by diluting 2 ul of SSDNA in 84.9 ul of water [4.1.2-CU].  Then add 2 ul of the diluted SSDNA, 11.8 ul of water, 23 ul of master mix, and 9.2 ul of the correct 20x HKG Pr/Pb set to each labeled HKG tube [4.1.3-CU].  Vortex and briefly centrifuge [4.1.4-MED/CU] (TEXT: refer to text protocol for RNA sample guidelines).
4.1.1. LAB MEDIA Figure 3D; Editor, bring in the ‘Diluted SSDNA Mix panel with the first sentence as an inset with 4.1.2.  Then bring in the ‘Prepare for each HKG’ panel as an inset for 4.1.3
4.1.2. CU Talent pipettes SSDNA and adds to water

4.1.3. CU of SSDNA, water, master mix and HKG sets labeled and lined up on bench. Talent picks up SSDNA and begins to add to each tube

4.1.4. MED/CU Talent quickly vortexes then places into centrifuge for quick spin

4.2. After preparing the samples and positive control cDNA, add 78.8 ul of master mix [4.2.1-CU] and 54.8 ul of water to each 24 ul sample and positive control tube [4.2.2-CU] (TEXT: vortex and briefly centrifuge) [4.2.3-LM].  

4.2.1. CU Samples sitting on bench and talent adds master mix to tubes

4.2.2. CU Talent adds water to each tube; Editor, place this side by side with 4.2.2 to show the two different solutions being added to the same tubes

4.2.3. LAB MEDA Figure 3D, ‘Prepare for each sample’ panel, Editor, use as an inset for 4.2.1 and 4.2.2
4.3. To prepare the standards and NTC well mixes to be added to a dried 384-well assay plate [4.3.1-LM], add 165 ul of water to 275 ul of master mix in a 1.5 ml tube [4.3.2-CU].  For the NTC well mix, add 52.5 ul of water to 52.5 ul of master mix in a 1.5 ml tube [4.3.3-CU]. 
4.3.1. LAB MEDIA Figure 3D, two bottom panels for Standard and NTC Well mix; Editor, use standard well mix as inset for first sentence and 4.3.2; and the NTC well mix panel for the second sentence and 4.3.3  

4.3.2. CU Talent adds water to master mix in tube

4.3.3. CU Talent adds water to NTC well mix

4.4. Remove a previously prepared dried 384-well assay plate from 4 degrees C [4.4.1-WIDE/MED] and centrifuge at 700 x g for 1 minute [4.4.2-MED].
4.4.1. No comment
4.4.2. Use 3.4.2B here

4.5. With the 30 ul electronic multichannel pipette [4.5.1-LM], dispense 7.5 ul of NTC well mix to each NTC well [4.5.2-CU] [added an additional shot here to show the standards mix (6.0uL) added]. Then dispense 7.5 ul of the sample to the designated wells [added as a separate shot].  With a 12.5 ul electronic multichannel pipette, dispense 2.5 ul of the HKG Pr/Pb mixes to the designated wells [4.5.3-CU] (TEXT: fill empty wells with water/master mix). 
4.5.1. LAB MEDIA Figure 3E, Editor, use as a split with 4.5.2 and then 4.5.3 (place it at the bottom) and point out the different additions in the figure with the VO; point out adding the 7.5 ul of sample with 4.5.2
4.5.2. CU Talent dispenses NTC well mix into each NTC well

4.5.3. CU Talent dispenses HKG mixes to designated wells [note: the standards (1.5uL) are also added to the plate, but this was not shown in the filming]
4.6. After using optical adhesive film to seal the plate and centrifuging at 700 x g for 1 minute [4.6.1-MED], vortex the sealed 384-well plate in the vortex mixer at 2600 rpm for 2 minutes [4.6.2-MED/CU]  and centrifuge at 700 x g for 5 minutes [4.6.3-FF].
4.6.1. Use 3.4.2C here Talent removes plate from centrifuge

4.6.2. No comment
4.6.3. FREEZE FRAME from 3.4.2B

4.7. Finally, place the sealed assay plate in the qRT-PCR machine [4.7.1-MED/CU], open the template for the assay layout and using the following reaction conditions, begin the run [4.7.2-MED OVR SHOULDER] (TEXT: 50°C – 2 min; 95°C – 10 min; 40x (95°C – 25 sec; 59°C for 1 min) [4.7.3-TXT]).  Export and analyze the data according to the text protocol.
4.7.1. No comment
4.7.2. No comment
4.7.3. TEXT of the above text overlay as a bulleted list - bring in with 4.7.2; Videographer, get enough footage for the last sentence
5. Results: Analysis of Quantitative Real-Time RT-PCR IFN Data 
5.1. As seen in this figure, human type I and III IFN expression signatures were analyzed in peripheral blood mononuclear cells, or PBMCs, from six donors stimulated with toll-like receptor ligands [5.1.1-LM].  The data are presented as radar charts in a log scale using two methods of analysis, including absolute Cq value normalized to the housekeeping gene, and copy number of template per microgram of total RNA.  The data show that human IFN expression signatures elicited by TLR agonists are ligand specific.  
5.1.1. LAB MEDIA Figure 4, Editor, for TLR ligands, point out the Figure legend on the right of the two wheels.  For absolute Cq value, point out the wheel on the left and for copy #, point out the wheel on the right.
5.2. Expression signatures of types I and III IFN in rhesus macaques were also TLR ligand specific [5.2.1-LM].  In this experiment, PBMCs from three donors were stimulated with three ligands for 3 hours.  IFN subtype expression in unstimulated cells at baseline was low.  
5.2.1. LAB MEDIA Figure 5, Editor, for ‘were stimulated with three ligands,’ use an arrow from above to point out the three labels in the left column:  Poly I:C, LPS, and Imiquimod
5.3. As shown here [5.3.1-LM], a limited number of IFN alpha subtypes were expressed in response to LPS and poly I:C.  In contrast, IFN expression in response to imiquimod was high and the subtype expression was broad.  Expression of IFN beta and IFN lambda one was enhanced by all three TLR agonists.
5.3.1. LAB MEDIA Figure 5, Editor, for ‘a limited number of IFN’, point out the Poly I:C and LPS circles in the both columns, then point out the Imiquimod circles when mentioned.
6. Conclusion (said by authors on camera)
6.1. Author name Lynnsey Renn: After watching this video, you should have a good understanding of how to prepare, run, and analyze 384-well assay plates for high-throughput analysis of a highly similar group of genes, like the type I and III interferon subtypes.  
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, as well as an introduction to your videographer, closer to your filming date.
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