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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: _________N/A____________________________________
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 steps using the step numbers listed in this document. ______4.2, 4.3, 5.1, 5.3, 5.7, 5.11______________
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._5.7 and 5.11
E.  Will the filming need to take place in multiple locations? (Y/N) ___Yes____ If yes, how far apart are the locations? ______Same building, different labs (20 Yards)________________________________


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 evaluate the reduction of common bacterial contaminants in platelet products using a riboflavin and UV based pathogen reduction process. (Intro)

This is accomplished by first preparing a stock of high titer bacteria. (P1: Begin with just conical tube (DAM ID 4238) filled 75% with yellow. Touch the loop from DAM ID 518 to a splotch on the plate and then move the tip of the loop from the plate to inside the liquid in the tube. Then make the liquid in the tube turn cloudy or have many tiny ovals representing bacterial cells appear in the liquid.)

The second step is to obtain a human platelet product and evaluate the unit cell quality. (P2: Use just the left bag (fill to be a yellow/tan color) and tubing of DAM 1162. Animate in words “human platelet product” as they are spoken. With words “unit cell quality”, animate in a green checkmark next to the platelet bag.)

Next, the platelet unit is dosed with riboflavin… and inoculated with a known concentration of bacteria. (P3: Begin with ending shot of P2 but without checkmark. Add in another bag (no text, light orange colored liquid inside) from DAM 1162, with text of “Riboflavin”. Flow the orange solution through tubing to the first bag then remove the riboflavin bag. At mention of “inoculated with” add a syringe filled with the bacteria (yellow solution containing bacteria from the end of P1) and inject the bacteria through the tubing into the yellow platelet bag.)

The final step is treating the unit with UV light. (P4: Start with only bag with text “Human Platelet Product” containing bacterial colonies. Animate in light waves labeled “Ultra-violet”. Have some but not all of the bacterial colonies disappear after the UV light is added.)

Ultimately, bacterial reduction is measured by comparing pre-treatment and post-treatment samples for viable bacteria as measured by an end point dilution plating assay. (P5: Begin with DAM 3933, with two plates, both without colonies. With words “comparing pre-treatment” animate in text “Pre-treatment” under first plate and add in many small round bacterial colonies to plate. With words “samples for” animate in text “Post-treatment” under second plate and add only a couple of bacterial colonies. Then show Figure 2 (52820fig2.jpg).)

Video Editor: No schematic media were provided, so DAM images are suggested. See Figure 1 (52820fig1.jpg) for what part of P3 would look like.



B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Shawn Keil: The main advantage of this technique over existing methods, like bacterial screening, is that riboflavin and UV light not only inactivate bacteria, but are also effective against a broad range of blood borne pathogens like HIV, HCV, malaria and babesia.  
1.2. Susanne Marschner: The implications of this technique for blood transfusion safety extends beyond blood borne pathogens, because the technology also inactivates white blood cells that have been associated with adverse immunological events such as TA-GvHD.  
1.3. Ray Goodrich: I first had the idea for this method when I was studying the interactions of photochemicals with nucleic acids. The ability to selectively activate chemicals associated with nucleic acids allows targeting of pathogenic agents in the mix of blood product components because red cells, platelets, and plasma proteins do not contain genomic nucleic acid.
1.4. Shawn Keil: Demonstrating the procedure will be Nick Hovenga, a Laboratory Scientist, and Denise Gilmour, a Laboratory Technician, from our laboratory.  
1.4.1. Interview style: Author saying the above 
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Note to the Authors: Statements were edited for length, which is restricted to 3-4 lines of text.

Protocol (read by voice talent at JoVE):
2. Preparation of the Bacterial Suspension 
2.1. First, prepare a sterile 250 ml bottle containing 100 ml of growth medium specific for the bacterium of interest. Using a sterile inoculating loop, inoculate a single bacterial colony from a streaked culture plate into the medium.
2.1.1. MED Over the Shoulder: Talent pours in medium to bottle
2.1.2. ECU: Talent sterilizes inoculating loop with flame (TEXT: Use sterile technique when handling bacterial cultures)
2.1.3. CU: Talent picks out 1 colony from cultured plate 
2.2. Next, place the bottle into an orbital shaking incubator. Set the shaker speed to 140 RPM and incubate the culture for one to two days. Periodically check the culture for bacterial growth.
2.2.1. MED Over Shoulder: Talent opens orbital shaker and places bottle inside (TEXT: 140 RPM, 1-2 days)
2.2.2. MED/CU: Talent sets shaker speed.
2.2.3. CU: Talent observes growth in bottle.
2.3. After incubation, transfer the bacterial suspension into two sterile 50 ml conical tubes. Centrifuge the tubes at 3000 times g for 20 minutes at 23 °C. 
2.3.1. CU: Talent removes bacterial suspension from bottle and places in conical tubes
2.3.2. MED Over the Shoulder: Talent places capped tubes in centrifuge and starts machine (TEXT: 3000 x g, 20 minutes, 23°C)
2.4. Next, aspirate the supernatant and resuspend the bacterial pellet with 15 ml of sterile peptone water. Vortex the tubes to aid in suspension, and then pool the resuspended bacteria cultures.
2.4.1. CU: Talent aspirates liquid from a tube
2.4.2. MED: Talent resuspends pellet with water
2.4.3. MED Over the Shoulder: Talent vortexes a tube, then pours the two tubes together
3. Bacterial Titer
3.1. To titer the stock culture, fill 5 ml dilution tubes each with 1.8 ml of peptone water. Transfer 200 ul of undiluted sample into the first tube. Vortex the tube, and then transfer 200 ul to the next tube. Repeat until the appropriate dilution is reached.
3.1.1. CU: Talent pipettes 1.8 ml of water into a tube, other tubes are in the background.
3.1.2. MED: Talent pipettes 200 ul from sample into first tube.
3.1.3. MED Over the Shoulder: Talent vortexes tube, pipettes 200 ul into the second tube, and vortexes the next tube. (TEXT: Up to 10-8)
3.2. Transfer 100 ul of each dilution to an appropriate agar plate. Using a sterile cell spreader, evenly distribute the sample across the agar.
3.2.1. MED: Talent pipettes from tubes onto agar plate
3.2.2. CU/ECU: Talent distributes cells across plate
3.3. For a negative control, plate 500 microliters of the peptone water onto two agar plates. Using a sterile cell spreader, evenly distribute the sample across the agar.  Invert all the plates and incubate them at the appropriate temperature for one to two days.
3.3.1. MED: Talent pipettes 500 ul peptone water onto a plate
3.3.1.1. [added] Talent distributes tryptone water across plate
3.3.2. MED: Talent inverts labeled agar plates and places them in incubator 
3.4. After incubation, if growth is observed on either of the negative control plates, the peptone water is contaminated and the titer is invalid. If the negative control plates are negative, count the colonies on all plates with 30 to 300 colonies. Then calculate the titer of each test sample and record the results as CFU per ml.  
3.4.3	[shot moved] MED Over the Shoulder: Talent observes contaminated plates.
3.4.1. MED Over the Shoulder: Talent counts colonies, marking agar plate as they go 	
3.4.2. CU/MED: Multiple usable takes of talent writing out a titer calculation on paper for camera to see (TEXT: # Colonies / (ml Plated x Dilution) = CFU/ml)
3.5. Refrigerate the bacterial cultures for up to two weeks at 4°C. For accuracy, re-titer the culture before use. 
3.5.1. WIDE: Talent walks tubes to refrigerator.
3.5.2. CU: Talent opens fridge and places cultured medium tubes inside.
4. Preparation of the Platelet Product
4.1. Obtain a standard apheresis human platelet product of 90 to 360 ml with a concentration of 0.80 to 3.8 million platelets per microliter. Allow the bag to rest for at least 2 hours in a platelet incubator at 22 °C, and then gently agitate at 60 RPM until use.
4.1.1. MED Over the Shoulder: Talent retrieves platelet bag from its storage container.
4.1.2. MED: Talent places down platelet bag and walks away. (TEXT: Let stand minimum 2 hr)
4.1.3. MED over the shoulder: Talent places platelet bag on low-speed shaker and starts apparatus.
4.2. Remove a 2 ml sample of the platelet product and use a blood gas analyzer at 22 °C to ensure the pH is above 6.6. Using the same sample, measure the platelet concentration with a hematological analyzer to ensure it falls in the desired range.
4.2.1. MED: Talent dispenses 2 ml of platelet.
4.2.2. MED Over the Shoulder: Talent places platelet sample in blood gas analyzer.
4.2.3. MED/CU: Talent places sample in hematological analyzer. (TEXT: 0.80 – 3.8 x 106 platelets/µl)
4.3. Next, visually inspect the platelet bag by holding it under a direct white-light source. Squeeze the bag briefly and observe the swirling pattern of the sample. If a turbid homogeneity remains before and after squeezing the bag, do not use the platelets. 
4.3.1. MED: Talent picks up platelet bag and holds up to light, briefly squeezing.
4.3.2. CU: Talent shows what the swirl in a good sample looks like. 
4.3.3. CU: Talent shows camera an example of turbid homogeneity. (TEXT: Turbid Homogeneity) **NOTE: Authors have indicated they will have on site a sample for use in this shot**
5. Riboflavin and UV Light Process
5.1. With a tubing docking device…, transfer the platelets to a riboflavin and UV light illumination and storage bag. Remove the empty platelet bag using a tubing sealer and discard it as biohazardous waste. 
5.1.1. MED: Talent hooks up docking device to platelet sample.
5.1.2. CU: Platelets move through tube to storage bag.
5.1.3. MED Over the Shoulder: Talent disconnects docking tube and discards empty bag.
5.2. Next, remove the light protective outer wrap of the 500 uM riboflavin stock solution. Sterile dock the riboflavin pouch onto the inlet line of the treatment and storage bag and drain the contents into the platelet unit.
5.2.1. MED Over the Shoulder: Talent unwraps protective outer wrap of stock solution.
5.2.2. MED: Talent docks storage bag to pouch and drains contents.
5.3. Then, hang the pouch and treatment bag set from the riboflavin pouch. Gently press residual air out of the treatment bag and into the riboflavin bag. Rinse any residual riboflavin into the platelet pouch with a small amount of platelet product.
5.3.1. MED: Talent hangs by riboflavin pouch to allow contents to fully drain into storage bag.
5.3.2. CU: Talent presses air from treatment bag into riboflavin pouch. 
5.3.3. CU: Talent rinses last amount of riboflavin into storage bag.
5.4. Allow the riboflavin and platelet solution to drain back into the treatment bag. Then, clamp the inlet line, remove the empty riboflavin bag with a tubing sealer, and discard the empty bag appropriately. 
5.4.1. MED: Talent drains contents back into treatment bag
5.4.2. MED Over the shoulder: Talent clamps inlet line 
5.4.3. MED Over the Shoulder: Talent removes bag with tubing sealer and discards the empty bag.
5.5. Sterile dock a six inch tubing line with a female syringe connector onto the inlet line of the illumination and storage bag. Attach a 10 ml syringe barrel to the tubing line.
5.5.1. CU: Talent docks tubing line to storage bag
5.5.2. CU: Talent attaches syringe barrel
5.6. Next, add 5 ml of the bacterial stock suspension into the syringe barrel. Then open the inlet line clamp and allow the bacteria to drain into the platelet product. Rinse the syringe barrel by allowing some platelet product to flow back. After rinsing, remove the syringe barrel.
5.6.1. MED Over the Shoulder: Talent adds stock suspension to syringe barrel attached to bag
5.6.2. MED: Talent removes clamp and watches suspension drain to storage bag
5.6.3. MED: Talent rinses barrel and removes syringe barrel
5.7. Attach a 30 ml syringe and flush the inlet port at least twice. After the product is well mixed, use a clean 5 ml syringe and draw a 2 ml pre-treatment sample. 
5.7.1. MED: Talent attaches 30 ml syringe and flushes inlet port
5.7.2. CU: Talent attaches fresh 5 ml syringe and draws a 2 ml sample
5.8. Use a new syringe to remove any air introduced to the bag. Then remove the inlet line from the treatment bag and weigh the platelet solution. 
5.8.1. MED: Talent replaces syringe and removes air from storage bag
5.8.2. MED Over the Shoulder: Talent removes syringe inlet line and weighs storage bag
5.9. Begin platelet treatment by first entering the operator ID, and then mount the bag on the illuminator platen. Next, enter the sample ID using a barcode reader. Enter the product type and enter its weight into the software. 
5.9.1. MED Over the Shoulder: Talent enters ID, then secures the platelet bag in the illuminator. 
5.9.2. MED/CU: Talent scans enters the platelet barcode.
5.9.3. SCREEN: Talent selects platelet product type and enters product weight.
Authors: Please upload the screen capture to the manuscript site and include the step number in the file name.
5.10. Next, close the quartz clamp to automatically deliver 6.24 J/ml of ultraviolet energy. Typical treatment lasts 5 to 10 minutes. 
5.10.1. CU: Talent closes quartz clamp and walks away (TEXT: Treatment time = 5 to 10 minutes)
5.11. In the meantime, titer the pre-treatment sample. After UV treatment, titer a post-treatment sample to assay bacterial survival, and then titer the stock bacterial culture as a positive control. The stock culture titer should be within one log unit CFU per ml of its recorded titer.
5.11.1. MED: Talent prepares dilutions of a sample. (TEXT: Up to 10-6)
5.11.2. MED: Talent removes a sample from the treated bag.
5.11.3. MED Over the Shoulder: Talent removes stock culture from the refrigerator.
5.11.4. Use shot 3.4.2 MED.


6. Results: 
6.1. The reduction of eleven different bacterial species was evaluated using riboflavin and a UV light based pathogen reduction technology process. At least six platelet products were evaluated per organism, and each was inoculated with enough bacteria to yield a final titer greater than 10,000 CFU per ml. 
6.1.1. LAB MEDIA: Figure 2 (Video Editor: Remove all the numbers above each column.) 
6.2. Samples were taken prior to treatment as well as immediately following treatment with riboflavin and UV. When compared to pre-treatment solutions, all bacterial loads were reduced by at least 2.6 log units, or approximately 400 fold, by treatment with riboflavin and UV light.
6.2.1. LAB MEDIA: Figure 2 (Video Editor: Add a dashed line at 2.6 of the y-axis that goes the entire width of the graph, to demonstrate that all values are above 2.6.)

7. Conclusion (said by authors on camera)
7.1. Susanne Marschner: Following this procedure, other methods like low titer bacteria spiking studies can be performed in order to answer additional questions like, can the growth of bacteria in platelet products stored at room temperature be prevented when treated with this process and present at levels that are clinically relevant at the time of donation?
7.2. Ray Goodrich: After its development, this technique paved the way for researchers in the field of transfusion medicine to explore inactivation of a broad range of pathogens in blood products as a way to prevent the spread of transfusion transmitted diseases.
7.3. Shawn Keil: After watching this video, you should have a good understanding of how to measure the log reduction of bacteria in highly contaminated human platelet products treated with a riboflavin and UV light pathogen reduction system.
       

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

[bookmark: _GoBack]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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