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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)_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: We will try to take appropriate pictures ahead of time on a Nikon Eclipse TS100.
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_A shoot of the MPN software calculation should be included.  I cannot download the screen recording software, but can copy and crop a Print Screen to PowerPoint. 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. 1. Steps 2.1 and 2.2 2. Sequential shots showing floc formation at steps 3.1. to 3.2. 3. The filter sterilization process at step 3.8. 4. The inoculation of 10 replicates at step 4.1., followed by the addition of maintenance media at step 4.5. 5. A clip of author using microscope to observe CPE at step 4.6, followed by a micrograph of the CPE
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. Step 4.6: people tend to have difficulty determining what is positive and negative CPE. This takes on-hands training, which is why a video is very helpful.  The next most difficult step is inoculation of cell cultures (steps 4.1 to 4.5).  This again requires hands-on training, as it is easy to cross contaminate cultures.
Authors – I have changed these step numbers to reflect the current script for the videographers’ knowledge.
E.  Will the filming need to take place in multiple locations? (Y/N) No 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 the following protocol is to measure the level of infectious virus particles in a water sample. (Intro)
This is achieved by using an alkaline beef extract solution to elute negatively charged virus particles from an electropositive filter that has been concentrated with virus from drinking or environmental water.  The collection of virus onto an electropositive cartridge filter is covered in Part 1 of this series. (P1)
Editors please use Protocol Overview JoVEII.pptx for these animations.  Start with the cartridge housing with electropositive filter on page 2 and beaker of buffered Beef extract on page 2.  Animate the removal of the black lid from the cartridge housing and the pouring in of the Beef Extract into it, slowly covering the filter to result in the image shown on page 3.  Animate the replacement of the lid and transition to the cartridge hooked up to peristaltic pump tubing as shown on page 4.  Finally, animate the movement of the brown liquid from the beaker on the left, through the tubing, into the cartridge filter and out of the tubing into the beaker on the right.  TEXT overlay (as Part 1 is referred to): Part I: JoVE video #52067
As a second step, the pH of the eluate is slowly reduced, which results in the formation of a floc of beef extract proteins and virus present in the sample.  Then the floc is: collected by centrifugation, dissolved in a sodium phosphate buffer, and filter sterilized to remove bacteria and molds. (P2)  

Editors please use Protocol Overview JoVEII.pptx for these animations.  Transition by moving the beaker with brown liquid (up to the approximate level on page 5) to the stir plate on page 5, and add a stir bar.  Also include a simple pH scale (similar to the one I uploaded from the internet “pHscale.jpg.”  Animate the stirring of the stir bar (see page 6 for additional author illustrations to aid in this) and as “the pH of the eluate is slowly reduced” is narrated, have a line to indicate the pH reading on the scale move from about 9.5 to about 3.5.  Simultaneously, animate the solution to transition to the brown liquid to the state of the sample on page 5 and 6.  The stir bar should be stirring through this process.  As “the floc is collected by centrifugation” is narrated, transition to the image of the centrifuge tube with the sample on the left side of page 7.  From here transition to the image of the centrifuge tube with the dark brown solids at the bottom of the tube in a pellet by animating the movement of the dark brown particles to the bottom of the tube.  Then animate the removal of the lid and the pouring of the light brown liquid from the tube into the beaker as shown on the right side of page 7.  The dark brown pellet should not move.  For the remainder of the second sentence is narrated, transition to the image a full syringe using the illustration on the right side of page 8.  Then animate the movement of the plunger down while light brown liquid simultaneously comes out of the syringe filter and into the tube.    
Next, the final concentrated eluate is inoculated onto Buffalo Green monkey kidney cells and the cells are observed for cytopathic effects, or CPE, for 14 days in order to detect virus replication.  To release any cell associated virus particles, all flasks of cells are frozen at the end of 14 days or when the CPE in any flask is 75% or greater. (P3)
Editors please use Protocol Overview JoVEII.pptx for these animations.  As “Next, the final concentrated eluate is inoculated onto Buffalo Green monkey kidney cells” is narrated, use the image on page 9. Animate the pipette coming to the flask and the depression of the pipette plunger once the tip meets the flask.  From here, zoom into the top of the flask while simultaneously rotating it.  Then transition to the illustration of the microscope view of the cells on page 14.  As the remainder of P3 is narrated, transition to each of the images on the sequential slides (14-22) to show the development of CPE.
Following a 2nd and 3rd passage to confirm that the CPE is due to virus replication, a most probable number, or MPN, Calculator program is used to determine the most probable number per liter of each sample analyzed. (P4)
Editors please use the screen capture image on page 23 of “Protocol Overview JoVEII.pptx” for P4.  
Ultimately, the total culturable virus assay component of EPA Method 1615 provides a measure of the level of infectious virus particles in a water sample. (P5)
Editors please show figure 2 as this point is narrated.
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. Jennifer Cashdollar: This Total Culturable Virus Assay is one component of EPA Method 1615.  The complete method detects enteroviruses and noroviruses in drinking and environmental waters.  Any virus findings using this protocol can provide input into models to determine risk from exposure to drinking and recreational waters.  
1.1.1. MED:  Jennifer speaks toward the camera, interview style.

1.2. Shay Fout: This protocol is based on the EPA’s Total Culturable Virus Assay that was part of the Information Collection Rule published in 1996.  The main advantage of this protocol over others is that it provides a single standardized approach for measurement of infectious virus in water samples.  Generally, individuals new to this protocol will struggle with keeping the Buffalo Green monkey, or BGM, cell line free of contamination and in deciphering cytopathic effects or CPE.

1.2.1. MED:  Shay speaks toward the camera, interview style.
1.3. **Jennifer Cashdollar: Shay Fout and I will be demonstrating the elution, organic flocculation procedures, and cell culture techniques.

1.3.1. MED:  Shay Fout and Jennifer Cashdollar turn from facing the equipment needed for elution and organic flocculation and acknowledge the camera and Jennifer addresses the camera.
1.3.2. MED:  Jennifer Cashdollar looks up from the biological safety cabinet and acknowledges the camera.  A bin with flasks of tissue culture cells can be observed in the cabinet.
Authors, we should probably omit the contract company’s name from the video and keep it in the text protocol only. You can include it in the acknowledgements section.
Protocol (read by voice talent at JoVE):
2. Filter elution procedure
2.1. To perform the first elution, place 500 milliliters of room temperature, buffered 1.5% beef extract, pH 9.0, in a graduated cylinder.  Then, open the filter cartridge housing and add a sufficient amount of beef extract to cover the electropositive filter completely.  Place the rest of the beef extract into a beaker. Replace the filter housing lid.
2.1.1. MED:  Talent pours 500 milliliters of buffered 1.5% beef extract, pH 9.0 into a graduated cylinder.  Use labeled containers.
2.1.2. CU:  Filter cartridge housing as talent opens the lid and adds the beef extract to cover the electropositive filter and then pours the remaining beef extract into a beaker.
2.1.3. MED-over the shoulder:  Talent replaces the filter housing lid.
2.2. After 1 minute of contact time, use a peristaltic pump and sterile tubing to pass the beef extract solution in the housing along with that remaining in the graduated cylinder slowly through the filter.  Collect the eluate into a sterile 2 Liter glass beaker.
2.2.1. CU:  Pump/filter setup as talent finishes setting up and then turns on the pump.
2.2.2. MED-over the shoulder:  Talent places the eluate tube into a 2 Liter glass beaker. My notes aren’t clear here, but 2.2.2 should come before 2.2.1 (i.e., the tube has to be added to the beaker before the pump is turned on). I think we have one shot with the pump and both beakers and one with turning the pump on.
2.3. Repeat these steps with an additional 500 milliliters of buffered 1.5% beef extract, except using a contact time of 15 minutes.  Add the beef extract from the second elution to the 2 Liter beaker containing that from the first elution and add a sterile stir bar to the beaker.
2.3.1. MED CU:  Talent pours an additional 500 mL of the beef extract into the beaker housing.  Use a labeled container.
2.3.2. CU:  2 Liter beaker containing the first elution as the 2nd elution comes out of the tube into it and talent adds a sterile stir bar.  
3. Organic flocculation concentration procedure
3.1. Place the beaker containing the eluate on a stir plate.  Turn on the plate and increase the stirring speed until a vortex is formed.
3.1.1. MED:  Talent places the beaker containing the eluate on a stir plate.
3.1.2. CU:  Beaker as talent turns on the stir plate and increases the stirring speed until a vortex is formed.
3.2. Slowly adjust the pH of the eluate to 3.5 plus or minus 0.1 by drop wise addition of 1.2 Molar hydrochloric acid, or HCl.  Add the acid drop-wise because rapid addition will inactivate the virus.  During this time the eluate will become cloudy as a precipitate begins to form.
3.2.1. MED-over the shoulder:  Talent adjusts the pH of the eluate by adding 1.2 M HCl dropwise from a labeled container.  Continue action in next shot.
3.2.2. CU:  Stirring eluate as talent adds the HCl drop-wise and the eluate becomes cloudy.
3.3. Reduce the mixing speed to a slow stir and continue to monitor and maintain the pH of the eluate at 3.5 plus or minus 0.1 at room temperature for 30 minutes.
3.3.1. MED-over the shoulder:  Talent reduces the mixing speed to a slow stir and then continues to maintain the pH.
3.4. Then, pour the precipitated beef extract suspension into one or more centrifuge bottles and centrifuge for 15 minutes at 2,500 x g and 4 degrees Celsius.  Remove the bottles from the centrifuge and slowly decant the supernatant to prevent the loss of the pelleted precipitate.  The supernatant can be discarded.
3.4.1. MED:  Talent places the centrifuge bottles containing the precipitated beef solution into the centrifuge.
3.4.2. CU:  Centrifuge bottle as talent slowly decants the supernatant.
3.5. For beef extract lots that dissolve within 5 minutes, add 30 milliliters of 0.15 Molar sodium phosphate, pH 9.0, to the centrifuge bottle containing the precipitate.  See the text protocol for instructions on dissolving precipitates that do not dissolve within 5 minutes.  Stir for 10 minutes after the precipitate is completely dissolved.
3.5.1. MED-over the shoulder:  Talent adds 30 milliliters of 0.15 Molar sodium phosphate to the centrifuge bottle containing the precipitate from a labeled container.
3.5.2. CU:  Beaker as it stirs.
3.6. Next, remove the stir bar and centrifuge the dissolved precipitate for 10 minutes at 4,000 to 10,000 x g and 4 degrees Celsius.  Carefully pour the supernatant into a glass beaker without disturbing the pellet.  Add a stir bar to the beaker and discard the pellet.
3.6.1. MED-over the shoulder:  Talent places the samples into the centrifuge, shuts the lid and starts the run.
3.6.2. CU:  Glass beaker/centrifuge tube as talent carefully pours the supernatant into a glass beaker without disturbing the pellet.
3.6.3. MED:  Talent adds the stir bar to the beaker and discards the pellet.
3.7. Place the beaker onto a magnetic stirrer, and stir the solution.  Add 1.2 Molar HCl drop wise to adjust the pH to between 7.0 and 7.5.
3.7.1. MED-over the shoulder:  Beaker as talent places onto a magnetic stirrer and starts to stir the solution. stirring and with pH probe in place. Then talent adds the HCl drop wise from a labeled container.
3.8. Filter sterilize the supernatant by passage through a sterilizing filter containing a prefilter that has been pretreated with 15 milliliters of buffered 1.5% beef extract, pH 7.0 to 7.5.
3.8.1. CU:  Talent filter sterilizes the supernatant.
3.9. See the text protocol to calculate the assay sample volume, or “S”, for all test samples. Then, calculate the Inoculum Volume by dividing the S by 10.
3.9.1. MED-over the shoulder:  Talent calculates “S” in lab notebook using calculator and records on the Virus Data Sheet.
3.9.2. CU:  Lab notebook as talent calculates the records Inoculum Volume on Virus Data Sheet.
3.10. Using these calculations, divide the Final Concentrated Sample Volume, which is the sample obtained following filter sterilization, into three subsamples as described in the text protocol.
3.10.1. MED:  Talent divides the FCSV into the subsamples.
4. Total culturable virus quantal assay 
4.1. Inoculate 10 test vessels containing a monolayer of BGM cells for each test sample with a volume of subsample 1 equal to the Inoculum Volume along with the total culturable virus quantal assay controls.
4.1.1. MED:  Talent inoculates 10 test vessels for each sample and the controls.  Use labeled tubes.
4.2. For the Lab Fortified Blank and the Lab Fortified Sample Matrix, prepare 5-, 25-, and 125-fold dilutions using subsample 3, and 0.15 Molar sodium phosphate, pH 7.0–7.5, as a diluent.
4.2.1. CU:  Tubes as talent prepares the dilutions using subsample 3 and 0.15 Molar sodium phosphate.  Use labeled containers.
4.3. In addition to the vessels inoculated with undiluted Subsample 1, inoculate 10 washed cell culture test vessels for each dilution series using an Inoculum Volume on each test vessel.
4.3.1. MED-over the shoulder:  Talent inoculates 10 washed cell culture test vessels for each dilution series using an Inoculum Volume on each test vessel. Use labeled containers. Reuse 4.1.1
4.4. Distribute the inoculum over the surface of the cell monolayers by tilting the vessels back and forth.  Incubate the test vessels at room temperature for 80 to 120 minutes on a mechanical rocking platform at 1 to 5 oscillations per minute or with rocking of the vessels every 15 to 20 minutes to allow any virus present to adsorb to the cells.
4.4.1. CU:  Vessel as talent rocks it back and form to distribute the inoculum over the surface of the cell monolayers.
4.4.2. MED-over the shoulder:  Talent places the samples onto a mechanical rocking platform, sets up the oscillations as instructed, and leaves the samples to incubate.
4.5. Then, add prewarmed maintenance medium to the test vessels before incubating them at 36.5 plus or minus 1 degree Celsius.
4.5.1. CU:  Test vessels as talent adds pre-warmed maintenance medium to them.
4.6. Look for the appearance of cytopathic effects in each test vessel using a microscope for the first 3 days and then examine them every 2 to 3 days up to day 14.  
4.6.1. MED/WIDE:  Multiple takes as talent examines a sample under the microscope to looks for cytopathic effects.  Shot will be reused twice.
4.6.2. LAB MEDIA:  Micrograph of CPE – Authors, please provide this figure. Our only microscope with a digital camera does not have sufficient contrast.  Tim Gooch has a camera that works with a better microscope, but CPE on the plates we inoculated did not develop in time for him to take picture while he was here.  We are going to try again when he comes back to shoot the third video in the series in June.
4.7. Transfer any test vessels that show greater than 75% cytopathic effects to a freezer set at or below minus 70 degrees Celsius.  After examining the vessels on the last day, freeze all remaining cultures and the total culturable virus quantal assay controls at or below minus 70 degrees Celsius.
4.7.1. MED-over the shoulder:  Talent places labeled test vessels into the freezer that have shown greater than 75% cytopathic effects.
4.7.2. Re-use shot 4.6.1.
4.7.3. CU:  Other samples and controls as talent places them into the freezer.
4.8. Then, thaw all the cultures and filter greater than 15% of the medium from every CPE-positive test vessel through a 0.2 micron sterilizing filter.  
4.8.1. MED-over the shoulder:  Talent filters a thawed culture through a 0.2 micron sterilizing filter into a new labeled tube.
4.8.2. MED:  Talent places medium that cannot be filtered into the centrifuge, shuts the lid, and turns on.  TEXT Overlay:  10 min at 1,500 – 18,000 x g and 4 °C
4.9. The next step is to perform a second passage of all 1st passage test vessels using washed BGM kidney cell test vessels.  To do this, inoculate the new test vessels with an inoculation volume that represents 10% of the thawed medium from all negative test vessels as well as from the filtered medium of positive vessels. 
4.9.1. MED:  Talent prepares the Buffalo Green Monkey kidney test vessels for inoculation.
4.9.2. CU/MED-over the shoulder:  Buffalo Green Monkey kidney test vessels as talent inoculates them.  Shot will be re-used once. 
4.10. Repeat the steps done for the first passage, freezing any test vessel that was negative on the 1st passage and positive on the 2nd.  Then, perform a 3rd passage as described for the 2nd passage using only the negative assay controls and cell cultures that were negative during the 1st passage and positive in the 2nd passage.
4.10.1. Re-use shot 4.6.1
4.10.2. Re-use shot 4.9.2
4.11. Identify individual test vessels as virus positive when they show cytopathic effect in both the 1st and 2nd passages or, in the case where cytopathic effect does not occur until the 2nd passage, in both the 2nd and 3rd passages.
4.11.1. MED-over the shoulder:  Talent categorizes the viruses as positive or negative on computer or in lab notebook a data sheet. 
4.12. Use the U.S. Environmental Protection Agency’s Most Probable Number Calculator with the default program settings set as in the text protocol to calculate the virus titers of all test samples.  
4.12.1. LAB MEDIA:  MPN_Calculator
4.13. Then, use the values obtained for the most probable number of infectious units per milliliter, in addition to the upper and lower confidence limits per milliliter to calculate the most probable number of infectious units per liter and corresponding confidence limits as described in the text protocol.  

4.13.1. LAB MEDIA:  MPN_Calculator.  Editors, please zoom into the bottom of the figure and highlight the value and description “Most Probable Number, MPN (per ml): 5.45” as “for the most probable number of infectious units per milliliter” is narrated.  Then do the same for the upper and lower 95% confidence limits as narrated.
5. Results: Mean Poliovirus Recovery (%) from Ground and Reagent-Grade Water
5.1. The mean percent recovery is shown for poliovirus from ground… and reagent grade water samples.  
5.1.1. LAB MEDIA:  Figure 2.  Editors, please highlight the first column as “ground” is narrated, and the second column as “reagent grade” is narrated.
5.2. Mean poliovirus recovery from groundwater samples averaged 58% with a coefficient of variation of 79%.  No culturable virus was detected in any of the duplicate unseeded ground water field samples.
5.2.1. LAB MEDIA:  Figure 2.  Editors, please zoom in or highlight the first column as this point is narrated.
5.3. Method performance also was measured using Lab Fortified Blank samples modified by using two different seed levels. The twelve reagent grade water samples included six seeded with 300 MPN of infectious units and six seeded with 1,000 MPN of infectious units of poliovirus.  These controls performed similarly with a mean recovery of 111% and a coefficient of variation of 100%

5.3.1. LAB MEDIA:  Figure 2.  Editors, please zoom in or highlight the second column as this point is narrated.
6. Conclusion (said by authors on camera)
6.1. Jennifer Cashdollar:  While attempting this procedure, it’s important to use aseptic technique and practices to prevent the contamination of samples.  Don't forget that working with viral pathogens can be hazardous and precautions such as the use of gloves should always be taken while performing this procedure.
6.1.1. MED:  Jennifer speaks toward camera, interview style
6.2. Shay Fout: Following this procedure, other methods like molecular assays can be performed in order to detect and identify additional viruses.  After watching this video, you should have a good understanding of how to elute electropositive cartridge filters, perform organic flocculation, and perform cell culture assays.

6.2.1. MED:  Shay 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.
Protocol Overview JoVEII.pptx

Micrograph of CPE – Authors, please provide this figure.
MPN_Calculator

Figure 2

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.
( 2013, Journal of Visualized Experiments


