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Authors, please fill out the brief questionnaire below.   

A. Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) __N_______ If yes, please list make and model of your microscope: ______________________________
**Note:  This question is to get at whether or not you will need a camera hook-up to look into the microscope.  However, if your microscope has a digital camera attached to a computer, you can gather these shots by collecting screen capture movies.  
Does your protocol include microscopy steps that are visualized through a microscope with a digital camera/computer attached? (Y/N) _N______ 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__PMA treatment,_light exposure_______________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _____ Light exposure _________________________

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Conceptual Narrative:

The overall goal of the following experiment is to develop a qPCR assay that can be used for selective detection of live E. coli O157:H7 (pronounced “O-one-five-seven–H-7”) cells.   

Open reading frame Z3276 has been identified as a unique genetic marker that can be used in a qPCR assay, which is sensitive and specific for E. coli O157:H7.
Editors, please show the figure of the E. coli cell with Z3276 highlighted in the top left corner of the schematic image.

Following preparation of live and dead cell mixtures, they are incubated with propidium monoazide, or PMA.  Agitation allows PMA to get inside the dead cells but not inside the live cells.  
Editors, please show the figure of the eppendorf tubes and correlating text.

The PMA-treated cell samples are then exposed to light, allowing PMA to intercalate into the DNA of the dead cells but not the live cells.    
Editors, please show the image of the cells being transferred into the 96-well plate and then bring in the yellow star-like shape indicating light exposure.

Next, the DNA is extracted and qPCR is performed on the treated and untreated live and dead cells.
Editors, please show the images and correlating text for DNA extraction, qPCR assay, qPCR analysis, and qPCR results here. 

Results are obtained that show the PMA treatment efficiently removes DNA from dead cells and essentially does not affect the amplification of DNA from live cells, leading to the specific detection of live E. coli O157:H7 cells.
Editors, please show results Figure 2 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). 
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Baoguang Li: The main advantage of this technique over existing methods, like the available qPCR assays for detection of E. coli O157:H7, is that this protocol can be used for selective detection of live E. coli O157:H7 cells.  
1.1.1. MED:  Baoguang speaks toward camera, interview style. 
1.2. Zonglin Hu: This method can help address key questions in the foodborne pathogen detection field, such as the overestimation on DNA of live cells in samples.  
1.2.1. MED:  Zonglin speaks toward camera, interview style.
1.3. Christopher Elkens:  The implications of this technique may extend toward detection of other pathogens; and using Z3276 as a unique genetic marker for E. coli O157:H7 provides the assay with high sensitivity and specify, and the potential for multiplex assays.  
1.3.1. MED:  Christopher speaks toward camera, interview style.

Protocol (read by voice talent at JoVE):

2. Preparing live and dead cell mixtures for PMA treatment 
2.1. Grow 10 ml of E. coli O157:H7 at 37°C to mid-exponential phase and divide the culture into two aliquots.
2.1.1. MED-over the shoulder:  Talent divides a 10ml culture grown to mid-exponential phase into two aliquots (use labels).  
2.2. Boil one aliquot of cells for 10 minutes in a water bath for dead cells and leave the other aliquot for live cells. 
2.2.1. CU:  Bench with boiling water bath as talent places one labeled aliquot in the bath and the other labeled aliquot on the bench adjacent to it.
2.3. Verify there are no live cells from the heat-killed aliquot by plating the cells on LB agar plates and incubating at 37°C overnight. 
2.3.1. MED-over the shoulder:  Talent plates the heat-killed aliquot onto an LB agar plate.
2.4. Meanwhile, take 2 ml of the live and heat-killed cells and adjust the concentration to 8 million CFU per milliliter with LB medium.  Create four sets of live cell dilutions ranging from 8 CFU per milliliter to 8 million CFU per milliliter. 
2.4.1. CU:  Labeled tubes as talent pipettes 2ml of the live and heat-killed cells into corresponding tubes.
2.4.2. MED or MED-over the shoulder:  Talent begins to pipette live cells to make 4 sets of dilutions.  Each of the tubes should be labeled with the dilution/concentration.
2.5. For the first two sets of cell dilutions, label one as live cells treated with PMA, and the other as the untreated live control sample. 
2.5.1. CU:  First set of tubes as talent labels one set as live cells with PMA (for labeling shorthand is OK as long as it makes sense to the viewer).  Some of the tube can be already labeled; talent picks up an unlabeled one and labels it.
2.5.2. MED-over the shoulder:  Second set of tubes as talent labels as the untreated live control sample.  Some of the tube can be already labeled; talent picks up an unlabeled one and labels it.
2.6. To the third and fourth sets of cell dilutions, add 8 million dead cells to each cell dilution to make live and dead cell mixtures.  
2.6.1. MED:  Talent adds dead cells to the third and fourth sets of cell dilutions.
2.7. The third set of dilutions will be treated with PMA… and the fourth set of dilutions will serve as the untreated mixture control.  
2.7.1. CU:  Third set of tubes as talent labels as mixed cells with PMA
2.7.2. MED-over the shoulder:  Talent labels the fourth set of dilution as the untreated mixture control.
3. Treating cells with PMA
3.1. Aliquot 400 µl of the live cells, dead cells, and mixture of live and dead cells in three separate microtubes.
3.1.1. MED-over the shoulder:  Talent aliquots 400 µl of the live cells, dead cells, and mixture of live and dead cells in three separate microtubes.
3.2. Add 2 μl of a 10 mM stock solution of PMA to each cell aliquot to a final concentration of 50 µM.  
3.2.1. CU:  Microtubes as talent adds 2.0 μl of a 10 mM stock solution of PMA to each cell aliquot.
3.3. Incubate the samples at ambient temperature for 5 minutes in the dark.  During the incubation, shake each tube gently a few times, 3 seconds per time. 
3.3.1. MED-over the shoulder:  Talent leaves the samples to incubate.  TEXT overlay:  Incubate 5 min in dark
3.3.2. CU:  Tube as talent shakes gently for 3 seconds. 
3.4. Next, add 100 µl of the samples into a 96-well plate.  Seal the plate with an optical film and put the plate on ice.
3.4.1. MED-over the shoulder:  Talent pipettes 100 µl of the samples into a 96-well plate.
3.4.2. CU:  Plate as talent seals with optical film and puts on ice.
3.5. Set the plate 20 cm from a 650 Watt halogen light source, and expose the plate to the light for 2 minutes.
3.5.1. MED:  Talent sets the plate 20 cm from a 650 Watt halogen light source.
3.5.2. CU:  Plate/light source as talent turns on the light and starts a 2 min timer.
3.6. Then, centrifuge the plate at 2500 g for 10 minutes.  Following centrifugation, gently discard the supernatant and carefully drain the plate on a piece of absorbing paper.
3.6.1. MED:  Talent places the plate into a centrifuge and shuts the lid.
3.6.2. MED-over the shoulder:  Talent gently discards the supernatant and drains the plate on a piece of absorbing paper.  
3.7. Resuspend the cell pellets in 50 µl of DNA extraction solution by pipetting up and down twenty times with a multi-channel pipetman.  
3.7.1. CU or ECU:  Well as talent resuspends one of the cell pellets in 50 µl of DNA extraction solution by pipetting up and down with a multi-channel pipetman.  
3.8. Seal the plate with a film and boil for 10 min in a water bath before centrifuging at 2500 g for 2 min.  The supernatant in the plate is the DNA from cells treated with PMA and is ready for qPCR.  
3.8.1. MED-over the shoulder:  Talent seals the plate with a film and puts into a boiling water bath. 
3.8.2. CU:  Centrifuged plate as talent removes from the centrifuge, displaying the plate to the camera.
4. qPCR
4.1. Prepare the qPCR reaction mixtures by combining 2× real-time PCR master mix, forward primer and reverse primer, and probe.  See the text protocol for details of primer and probe design.  Then, transfer the qPCR reaction mixture to individual wells of a new 96 well plate.  
4.1.1. MED:  Talent prepares the qPCR reaction mixture by combining 2× real-time PCR master mix, forward primer and reverse primer, and probe.  Use labeled containers.  TEXT overlay:  see text for details
4.1.2. MED-over the shoulder:  Talent transfers the qPCR reaction mixture to individual wells of a new 96-well plate.
4.2. For each of the treated and untreated live and dead cells, add 5 µl of sample DNA and an appropriate volume of water to reach a final volume of 50 µl. 
4.2.1. CU:  96 well plates as talent transfers 5 µl from the centrifuged plate to the qPCR plate for each sample.
4.2.2. MED-over the shoulder:  Talent adds an appropriate volume of water to reach a final volume of 50 µl in each well.
4.3. For the non-template control, use 5 μl of water to replace the DNA sample.
4.3.1. MED:  Talent pipettes water into the non-template control.
4.4. Next, set the qPCR conditions as 95°C for 10 minutes for activation of TaqMan, followed by 40 cycles of 95°C for 10 seconds for denaturation, and 60°C for 1 minute of annealing/extension.
4.4.1. MED-over the shoulder:  Talent at the PCR machine inputs the PCR parameters in the order listed.
4.5. Proceed to perform qPCR on the treated and untreated live and dead cells.
4.5.1. MED:  Talent inserts the plate into the PCR machine, shuts lid and starts run.
5. Results: Selective detection of live E. coli O157:H7 cells by PMA-qPCR
5.1. The effects of PMA-mediated inhibition of amplification of DNA from dead cells on this qPCR assay are shown here by using DNA derived from live or dead cell dilutions. 
5.1.1. LAB MEDIA:  Figure 1 – Authors, please upload a version of this figure without the A and B labels.
5.2. The results showed that the curves generated from the live cells treated with PMA and without PMA seemed linear and nearly identical to one another.  Slight threshold cycle, or CT (pronounced as “C-T”) value differences were shown between the live cells treated with PMA and without PMA, suggesting that PMA treatment had little effect on amplification of DNA of the live cells in the qPCR. 
5.2.1. LAB MEDIA:  Figure 1A.  – Authors, please upload a separate version of this figure without the A label.  Editors, please transition to this figure from the previous figure by zooming into it.  Then highlight the red curve as “with PMA” is narrated and the blue curve as “without PMA” is narrated in the first sentence.
5.3. Conversely, a 15-CT value difference was shown between the dead cells treated with PMA and without PMA, demonstrating that PMA treatment efficiently suppressed DNA amplification from the dead cells.
5.3.1. LAB MEDIA:  Figure 1B.  – Authors, please upload a separate version of this figure without the B label.   Editors, please highlight the curve labeled PMA-treated dead cells as “the dead cells treated with PMA” is narrated and then add a highlight to the curve labeled Untreated dead cells as “and without PMA” is narrated.
5.4. Two sets of live cell dilutions were treated with PMA or without PMA to detect live cells from live/dead cell mixtures.  
5.4.1. LAB MEDIA:  Figure 2.  – Authors, please upload a version of this figure without the A and B labels.  
5.5. The qPCR results demonstrated a parallel inverse progressive trend of CT values as related to the numbers of treated live cells to the untreated samples.  The treated live cells yielded somewhat higher CT values than those of untreated live cells. 
5.5.1. LAB MEDIA:  Figure 2A.  – Authors, please upload a separate version of this figure without the A label.    Editors, please transition to this figure from the previous figure by zooming into it.  Then as “treated live cells” is narrated, please highlight the purple bars.  As “untreated samples” is narrated, please highlight the blue bars.
5.6. A similar inverse progressive trend in CT values was observed with the real number of live cells in the live/dead cell mixtures treated with PMA.  In addition, this downward trend of CT values was observed with the number of live cells in the mixtures despite the presence of a million dead cells. 
5.6.1. LAB MEDIA:  Figure 2B.  – Authors, please upload a separate version of this figure without the B label.    Editors, please highlight the green bars as “live/dead cell mixtures treated with PMA” is narrated.
5.7. These results showed that the CT values of the live/dead cell mixtures represented the DNA from the live cells alone and that DNA amplification from the dead cells was efficiently suppressed by PMA treatment.  
5.7.1. LAB MEDIA:  Figure 2B.  

6. [bookmark: _GoBack]Conclusion (said by authors on camera)

6.1. Zonglin Hu:  Once mastered, this technique can be done in 2 hours if it is performed properly.

6.1.1. MED:  Zonglin speaks toward camera, interview style.

6.2. Baoguang Li:  While attempting this procedure, it’s important to remember to have a good light exposure for the PMA-treated samples to ensure the PMA-treatment is thorough and at the same time to protect the live cells in the samples. 

6.2.1. MED:  Baoguang speaks toward camera, interview style.

6.3. Christopher Elkens:  Following this procedure, other methods like qPCR assays can be performed as a regular real-time PCR assay.

6.3.1. MED:  Christopher speaks toward camera, interview style

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.
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Figure 1 – Authors, please upload a version of this figure without the A and B labels.
Figure 1A.  – Authors, please upload a separate version of this figure without the A label.  
Figure 1B.  – Authors, please upload a separate version of this figure without the B label.   
Figure 2.  – Authors, please upload a version of this figure without the A and B labels.  
Figure 2A.  – Authors, please upload a separate version of this figure without the A label.

Figure 2B.  – Authors, please upload a separate version of this figure without the B label.    





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.
 2011, Journal of Visualized Experiments
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