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Script

0. Schematic Overview (read by voice talent at JoVE):
Author: Please provide a graphic overview that illustrates the overall scheme of the experiment.  It should be concise and include all major steps of the protocol.  A brief introductory statement that addresses the procedure’s significance is suggested.   Adobe illustrator files are preferred, however, powerpoint files are acceptable as well.  Being able to isolate elements in your schematic will allow us to better animate the overview.  
Accompanying the schematic should be text that serves as narration for the graphic scheme.   The text should be NO LONGER than 7 lines 12 pt text.  Two examples of narration for the graphic are seen below:
Storyboard:
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We require the completion of this section, text and images, in order to begin producing the video after it has been shot, so please address this aspect of your publication in a timely manner.
Toxoplasma gondii oocysts are typically obtained from infected cat feces [TG-1] and isolated using a floatation procedure resulting in a partially purified suspension [TG-2]. Molecular and tissue culture experiments on this parasite however, require highly purified oocysts. To achieve this, oocysts are further purified using a sucrose floatation step where oocysts are resuspended in sucrose, overlayed with water [TG-3], and centrifuged to separate the oocysts away from most of the fecal matter [TG-4]. The oocyst layer is then transferred into a new tube [TG-5], underlayed with cesium chloride [TG-6 and 7] and centrifuged. The resulting distinct oocyst band [TG-8] is then collected and washed [TG-9], ready to use on experiments requiring highly purified T. gondii oocysts.
1. Introduction (said by researcher to cam) You will say this part to the camera. 
1.1. “Hi I’m Dr. Sarah Staggs, an employee of Dynamac, a Contractor for the National Exposure Research Laboratory of the US Environmental Protection Agency.”

1.2. “Today we will show you a procedure for purifying Toxoplasma gondii oocysts from feces of laboratory infected cats using a discontinuous cesium chloride gradient.” 
1.3. “This procedure is routinely used in our laboratory to isolate oocysts for use in molecular biology and tissue culture experiments.  So let’s get started…”
2. General Safety Precautions When Working With T. gondii oocysts (read by voice talent at JoVE)
2.1. Before beginning any work with T. gondii oocysts, important safety considerations should be taken into account.  People who are immunocompromised, pregnant or actively trying to get pregnant should not handle the pathogen due to the risk of acquiring toxoplasmosis, which can cause illness and severe birth defects.  

2.1.1. Images of T. gondii oocysts.  Text overlay bullet points: A) immunocompromised, B) Pregnant C) Trying to get Pregnant

2.2. To reduce the risk of infection, set aside a designated space for this procedure and post signs to warn others before they enter the room. 

2.2.1. Wide: talent clearing away materials from clean area - the part of the area where t. gondii will be handled 

2.2.2. MED: from outside designated room/area, talent open door, posts a sign on door, then goes back inside designated area.

2.3. Remember to wear a lab coat, disposable gown, disposable gloves, and proper eye protection or a face shield when handling T. gondii oocysts. Be sure to change your gloves often and avoid touching any equipment with contaminated gloves.
2.3.1. MED: For the following shots, have Talent stay in the same position so that we can crossfade the various articles of clothing on. The idea is that they will magically appear on the talent.  A) Lab Coat   
2.3.2. B) talent with Disposable Gown
2.3.3. C) talent with gloves
2.3.4. D) talent with eyeware

2.3.5. MED: Talent changing gloves and throwing them away in biohazard container.
2.4. It’s also important to work on metal autoclavable trays lined with a disposable absorbent liners. And along those lines, take a minute to make sure all of the racks, tubes, and other equipment you plan to use are either disposable or autoclavable. 

2.4.1. MED: Talent walks up to bench and places metal autoclavable tray on designated work area, then readjusts, places inside, or points to absorbent liner.  

2.4.2. MED over the shoulder:  talent places described materials on metal trays starting with racks and tubes ensuring that autoclavable and disposable materials are shown.  

2.5. If you’re using non-disposable items, be sure to autoclave them after use for two 1-hour cycles.

2.5.1. MED: talent placing non-disposables in autoclave.  

2.5.2. CU on display: talent selects two hours

2.6. You’ll also want to connect all vacuum lines to a Vacushield™ filter to avoid contaminating the vacuum pump.
2.6.1. MED: Talent connects vacuum line to vacushield 

2.6.2. CU: continuation on hands connecting lines.  

2.7. When you’re finished isolating the oocysts, you will need to apply a fresh 10% hypochlorite solution to your work surface, allow it to dry, and then rinse the area several times with water.  Once the proper safety precautions have been put into place, you can proceed with your experiments.  

2.7.1. MED:  Talent spraying area with hypoclorite

2.7.2. MED:  Different angle: talent spraying area with water.

2.7.3. MED:  Shot of work area.  
3. Protocol Preparation and the Sucrose Float  

3.1
Prior to T. gondii oocyst collection, one must first prepare all of the necessary solutions for the sucrose float and cesium chloride gradient centrifugation steps.    The solutions that you will need include:  

· A 2.2 Molar solution of sucrose, sterilized by a 20 minute cycle in the autoclave.
· One liter of TE buffer, pH 7.2. 

· A 1 Normal solution of sodium hydroxide.

· A 2% solution of sulfuric acid.

· A stock solution of cesium chloride with a specific gravity of 1.15. 

              3.1.1 – MED: frame all of the solutions relevant to the experiment on the bench.  We will take a still from this shot and overlay text for the,  bulleted list, above.  

3.2  The 1.15 cesium chloride stock solution will be used to make solutions A, B, and C, which will be used to prepare the cesium chloride gradient.  Solution A is made by mixing 30 milliliters of TE with 20 milliliters of 1.15 cesium chloride stock solution.   Solution B is made by mixing 20 milliliters of TE with 30 milliliters of 1.15 cesium chloride stock solution and then adding 12.5 microliters of phenol red solution.   Finally, solution C is made by mixing 10 milliliters of TE with 40 milliliters of 1.15 cesium chloride solution.  

3.2.1 – MED: talent walking to bench with cesium solutions

3.2.2 – CU:  close up of Solution A, B, and C

3.3. We’ll begin our preparation of the sucrose float by taking a 10 milliliter fecal suspension of T. gondii oocysts in 2 percent sulfuric acid and transferring it to a 50 milliliter conical centrifuge tube. The source of the fecal matter comes from feces of infected cats that has already been processed through a sucrose flotation procedure previously described in a textbook written by Dr. J.P. Dubey entitled, “Toxoplasmosis of Animals and Man.” This additional step further reduces the amount of fecal debris in the cesium chloride purification process and helps achieve the highest purity of the T. gondii oocysts.
3.3.1. MED: talent walking to bench with suspension

3.3.2. CU: closeup on fecal matter and then pipetting it into 50 ml tube.  

3.3.3. CU: shot of textbook 

3.3.4. IMAGE: provided image of cat infected with toxoplasmosis.  

3.3.5. ECU: shot of fecal suspension in 50 ml tube.

3.4. We then neutralize the sulfuric acid by adding three-fifths volume of 1 Normal sodium hydroxide solution to the fecal suspension.  Mix the suspension well by vortexing.
3.4.1. MED: Talent adds 1 N sodium hydroxide and vortexes.  

3.5. Next, add an equal volume of sucrose and mix the suspension well by vortexing.
3.5.1. CU: talent adds an equal volume of sucrose 

3.5.2. CU: talent vortexes sample.

3.6. Using a 10 milliliter pipette, carefully overlay the sucrose/fecal suspension with 10 milliliters of double-distilled water. Once you are done, carefully place the tubes in the centrifuge and spin the sample at twelve hundred times “g” for 20 minutes at room temperature, with no brake.
3.6.1. ECU: through side of tube.  Talent overlays 10ml of DDI on sucrose/fecal suspension.

3.6.2. MED, WIDE, and/or CU: talent walks to centrifuge and places tube inside – get a few takes/variations of this because the shot can be reused.  

3.7. After the spin, being careful not to swirl your pipette, gently pipette from the air-water interface to collect the top water and interphase layers. It’s very important to try to minimize the amount of the sucrose layer that is carried over while you’re collecting the interphase layer.
3.7.1. ECU:  talent pipettes the water an interphase layers.  Be sure to capture the position of the pipette in the gradient and how the layering changes.  (please read next shot before attempting this one).  

3.8. Transfer these layers to a new 50 milliliter conical centrifuge tube. 

3.8.1. MED continuation: transfer of layers to new tube.  

3.9. Vortex the tube to mix the remaining sucrose/fecal pellet solution.  Repeat the previous water overlay and centrifugation steps once more. After the spin, collect the top water and interphase layers and transfer them to a new tube.

3.9.1. MED: Talent vortexes the tube and inspects it.  

3.9.2. Editor, use 3.6.2

3.9.3. ECU: talent collects the top water and interphase layer after the second round.  

3.10. Use double-distilled water to bring the volume of the two oocyst interphase solutions to 50 milliliters. Then centrifuge the tubes at two thousand times “g” for 10 minutes at room temperature.
3.10.1. – CU: talent brings up volume of both solutions to 50 ml.

3.10.2. Editor, use 3.6.2

3.11. Finally, aspirate the supernatant from each tube, resuspend the pellets in 5 milliliters of TE buffer, and pool the oocyst suspensions.  The oocysts are now ready for the cesium chloride gradient step.

3.11.1. MED: aspiration of one tube.

3.11.2. CU: Aspiration of section tube.  

3.11.3. ECU: Resuspension of oocysts in second tube.

4. CsCl Gradient
4.1. We’ll start by preparing a discontinuous cesium chloride gradient in a 50 milliliter polycarbonate Oak Ridge tube. 
4.1.1. MED:  Talent grabs a 50 ml oak ridge tube from packaging

4.1.2. CU: talent unscrews the tube.  

4.2. Using a 50 milliliter syringe with an 18-gauge blunt-ended, autoclavable, steel needle, and a 2-way stop cock, slowly add, in the following order: 10 milliliters of the suspension containing TE and oocysts, 8 milliliters of Solution A, 8 milliliters of Solution B, and 8 milliliters of Solution C.  Make sure the flow rate doesn’t exceed 0.5 milliliters per second. It’s also important to note that the phenol red in Solution B helps distinguish the gradient layers.   


4.2.1. CU: close up on needle, stopcock, and tip of syringe.

4.2.2. MED CU:  frame up the syringe, stand, and tube below.  In one continuous shot show: A) suspension being added, B) solution A being added, C) Solution B being added D) solution C being added.

4.2.3. ECU: bottom of needle showing flow rate

4.2.4. ECU: shot of phenol red in final gradient.  

4.3. Now you’re ready to centrifuge the Oak Ridge tube at twelve thousand times “g” for 60 minutes at 4-degrees Celsius with no brake using a fixed angle high speed rotor. You might find it necessary to perform two cesium chloride gradients if your fecal suspension is really dirty.
4.3.1. MED: over the shoulder looking in the centrifuge at the rotor, talent ads tube to rotor closes door to centrifuge, and starts spin.   



4.4. Now that the centrifugation is finished, we collect the opaque/white band between solutions A and B. This band contains the oocysts.  Using a 10 milliliter pipette, go directly to the oocyst band without disturbing the gradient and collect the oocyst. Try to minimize the amount of cesium chloride solution that you aspirate while you’re collecting the oocyst, because excess cesium chloride might make it difficult to pellet the oocysts during the wash step later on. 
4.4.1. ECU: talent removes the band from one of the tubes  

4.5. Transfer the oocysts to a new 50 milliliter conical centrifuge tube. 
4.5.1. MED: from other tube, removal of band and placement in new 50 ml conical.

4.6. Now, wash the oocysts with 30 to 40 milliliters of double-distilled water, and then centrifuge the tube at two thousand times “g” at room temperature for 10 minutes, with no brake.  
4.6.1. MED: talent washes with double distilled water.  

4.6.2. Use shot 3.6.2 , or retake if centrifuge or rotor is different.  

4.7. Carefully aspirate the supernatant, being careful not to disturb the oocyst pellet.  Repeat the wash two more times.
4.7.1. ECU: closeup on pellet,  talent aspirates the supernatant. 

4.8. Once the final washes have finished, carefully aspirate the supernatant and resuspend the pellet in 10 milliliters of 2 percent sulfuric acid.  Check the oocysts under the microscope ensure that all fecal debris has been successfully removed from the sample.  

4.8.1. ECU: on final pellet, supernatant is aspirated by talent.

4.8.2. MED:  Talent looking though scope.  

4.9. The oocysts are now ready for further manipulation, or you can store them at 4-degrees Celsius until you’re ready to use them.  
4.9.1. MED: talent placing cells in fridge.  

5. Resulting Oocysts
Editor: Please ensure that this section is numbered in succession, according to the final numbered section in the protocol.  Change the title of this section to suit the protocol.  Ex: Cell Wall Extension Assay Results, Immunofluorescent Staining, Representative Electrophysiological Data.  

Please write narration for any representative video image, or representative data files here.  We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture prep, here is where the video will shot your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  Please limit the extent of narration to 4 lines of text per image or movie file.  Images accompanying media must meet the same requirements as given for the schematic.
We require the completion of this section, text and images, in order to begin producing the video after it has been shot, so please address this aspect of your publication in a timely manner.

5.1.  Here is a look at what unpurified oocysts look like using a differential interference contrast microscope at 200X magnification.  Notice the presence of large amounts of fecal contaminants in the field making it very difficult to identify the oocysts.
5.2.  Here is what the oocysts look like under 400X after the cesium chloride gradient purification protocol.  Notice the absence of fecal debris.  
6. Conclusion (said by authors to camera)

Please fill in the blanks. You will say this part to the camera.
6.1. “We’ve just shown you how to purify Toxoplasma gondii oocysts from the feces of infected cats using a discontinuous cesium chloride gradient.”

6.2. “When doing this procedure it’s important to remember to follow all safety precautions and to always be careful underlaying the cesium chloride gradient by adding each layer very slowly and try not to disturb or mix the gradient”

6.3. “So that’s it.  Thanks for watching and good luck with your experiments.”
7. Disclaimer (as end-credit animation and read by voice talent at JoVE)

The United States Environmental Protection Agency through its Office of Research and Development partially funded and collaborated in the research described here under a contract agreement with Dynamac, Incorporated and an interagency agreement with the United States Department of Agriculture, Animal Research Services.  It has been subjected to Agency review and approved for publication.  Mention of trade names or commercial products does not constitute endorsement or recommendation for use.  

Provided Media
Please provide images for the following sections of the protocol:
5.1  Unpurified T. gondii oocysts


5.2  Purified T. gondii oocysts
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DIC image of T. gondii oocysts 400X

DIC image of T. gondii oocysts 400X

Unpurified.  Bar indicates 10m


Purified. Bar indicates 10m

2.1.1 T.gondii oocyst image



3.3.3.  Image of Textbook cover
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3.3.4 Toxoplasma gondii infected cat
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Formats:  For static images we prefer .tiff 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.  

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.










�We request that any additional changes to this version of script be subject o Agency review and approval prior to publishing.





�What is missing here?


�Corrections have been made


�Yes I agree, please see my edits.
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