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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  N
2. Does your protocol include software usage? (Y/N) N
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
Separating Skin layers
2.1.1. CU: Close up as the talent uses microdissection forceps to carefully separate the epidermis from the dermal layers.
3.11.1 Preparing ultra-centrifuge gradientsMED: Talent uses a 3 mL syringe fitted with a long needle to pour gradients of iodixanol into tubes. Authors have indicated they will film adding the last layer to the bottom.
Preparing cover slips for hybridization (3 steps)
6.4 Using a liberal amount of rubber cement, seal the edges and back of each coverslip to its slide [1]. Set the slides on the flat side of a heat block and heat them to 94 degrees Celsius for 3 minutes [2-TXT]. After this, transfer the slides to a humidified chamber and incubate them at 45 degrees Celsius overnight [3-TXT].

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
Collecting fractions from gradient after ultracentrifugation 
If fractionating with a pipette, have a fellow lab member photograph gradient after each fraction is taken. 
If fractionating with a needle, take care that the volumes are consistent between fractions. 
5. Will the filming need to take place in multiple locations? (Y/N) YES
If yes, how far apart are the locations? 

Lab and TC room. 5 meters

Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Wei Liu: Here we present the first cell culture model for Merkel cell polyomavirus infection. The protocol includes isolation of dermal fibroblasts, preparation of MCPyV virions, virus infection, immunofluorescence staining, and fluorescence in situ hybridization.
1.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

1.2. Nathan A. Krump: This protocol makes it possible to study the MCPyV infectious cycle and viral interactions with host cells while avoiding artifacts associated with overexpression of viral genes [1].
1.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.3. Human neonatal foreskins were obtained from Penn Skin Disease Research Center. Adult human fibroblasts were obtained from discarded normal skin after surgery. All the protocols were approved by the University of Pennsylvania Institutional Review Board. 
1.4. 

Section - Protocol
2. Isolation of Human Dermal Fibroblasts
2.1. To begin, use a pair of scissors to trim [1] the fat and subcutaneous tissue off of the human neonatal foreskin [2]. Cut the skin sample in halves or quarters [3].
2.1.1. MED: Talent approaches the lab bench and begins using a pair of scissors to trim the fat and subcutaneous tissue off of the human neonatal foreskin.
2.1.2. CU: Close up as the talent continues to cut the fat and subcutaneous tissue off.
2.1.3. CU: Close up as the talent cuts the sample into halves or quarters.
2.2. Place the tissue in 5 milliliters of 10 milligram per milliliter dispase II in PBS supplemented with antibiotic-antimycotic [1]. Incubate at 4 degrees Celsius overnight [2].
2.2.1. MED: Talent places the tissue into a dish conical tube containing dispase II in PBS supplemented with antibiotic-antimycotic.
2.2.2. MED: Talent places the dish into a refrigerator to incubate.
2.3. The next day, use microdissection forceps to carefully separate the epidermis from the dermal layers in a 10 centimeter dish [1]. Transfer the resulting dermal tissue to a 15 milliliter conical tube containing 5 milliliter of 2 milligrams per milliliter collagenase type IV in FBS-free medium supplemented with antibiotic-antimycotic [2].
2.3.1. CU: Close up as the talent uses microdissection forceps to carefully separate the epidermis from the dermal layers. [Shots 2.3.1 and 2.3.2 combined]
2.3.2. MED: Talent transfers the dermal tissue to a conical tube containing collagenase type IV in FBS-free medium.
2.4. Incubate the sample at 37 degrees Celsius in 5 percent carbon dioxide with periodic shaking for 4 – 6 hours [1], until a few macroscopic tissue aggregates are visible [2]. After this, use a 10 milliliter pipette to pipette the sample solution up and down vigorously 10 times, releasing single cells from the dermis [3].
2.4.1. MED: Talent places the tube into an incubator.
2.4.2. CU: Close up showing the macroscopic tissue aggregates.
2.4.3. MED: Talent pipets the sample solution up and down vigorously.
2.5. Centrifuge at 180 x g for 5 minutes, and discard the supernatant [1]. Plate the dissociated cells in supplemented DMEM medium [2-TXT].
2.5.1. MED: Closes the centrifuge lid, and then turns the centrifuge on. Videographer: Capture multiple takes of this action, making sure the tube is not clearly visible. This shot will be reused.
2.5.2. MED: Talent plates the cells in DMEM medium. TEXT: See text for medium composition. 

3. Recombinant MCPyV Virion Preparation
3.1. In the late afternoon or evening, seed 6 million 293TT28 (“two-nine-three-T-T”) cells into a 10 centimeter dish containing supplemented DMEM medium [1-TXT]. Incubate at 37 degrees Celsius with 5 percent carbon dioxide [2].
3.1.1. MED: Talent adds cells into a dish containing DMEM medium. TEXT: See text for medium composition.
3.1.2. MED: Talent places the dish into an incubator.
3.2. The next morning, ensure that the cells are about 50 percent confluent [1]. Then, transfect the cells with 66 microliters of transfection reagent and, 12 micrographs of re-ligated MCPyV (“M-C-P-Y-V”) isolate R17b (“R-seventeen-B”) DNA, 8.4 micrograms of ST expression plasmid pMtB (“P-M-T-B”), and 9.6 micrograms of LT expression plasmid pADL (“P-A-D-L”) [2-TXT].
3.2.1. MED: Talent, at a microscope, observes the cells to check their confluency.
3.2.2. MED: Talent transfects the cells. TEXT: See text for details on obtaining DNA. Videographer: Make sure this shot is long enough to cover the lengthy voiceover narration.
3.3. Incubate the cells overnight at 37 degrees Celsius with 5 percent carbon dioxide [1]. The following day, when the transfected cells are nearly confluent, trypsinize the cells and transfer them to a 15 centimeter dish for continued expansion [2]. When that dish becomes nearly confluent, transfer the cells into three new 15 centimeter dishes [3].
3.3.1. MED: Talent places the dish of cells into an incubator.
3.3.2. MED: Talent transfers the cells to a 15 cm dish. Alternatively, show any action in this process – from trypsinizing the cells to transferring them.
3.3.3. MED: Talent transfers the cells to three new 15 cm dishes.
3.4. When these new dishes become nearly confluent, harvest the cells as outlined in the text protocol [1]. Centrifuge at 180 x g and at room temperature for 5 minutes [2]. Then, remove the supernatant and add one cell volume of DPBS-Magnesium [3].
3.4.1. MED: Talent harvests the cells by pipetting media and scraping cells into conical tubes.
3.4.2. Reuse shot 2.5.1.
3.4.3. MED: Talent adds DPBS-Mg to the cells. The supernatant should be removed prior to this shot.
3.5. Add 25 micromolar ammonium sulfate followed by 0.5 percent Triton X-100, 0.1 percent Benzonase, and 0.1 percent of an ATP-dependent DNase [1]. Mix well and incubate at 37 degrees Celsius overnight [2].
3.5.1. MED: Talent adds the mentioned reagents to the cells.
3.5.2. MED: Talent transfers the cells to an incubator a water bath.
3.6. The next day, cool the mixture on ice for 15 minutes [1]. Next, add 0.17 volume of sodium chloride [2]. Mix, and incubate on ice for another 15 minutes [3].
3.6.1. MED: Talent places the mixture on ice to cool. Videographer: Film at least 2 takes of this. It will be reused in 3.6.3
3.6.2. MED: Talent adds NaCl to the mixture.
3.6.3. Reuse 3.6.1.
3.7. Centrifuge at 12,000 x g at 4 degrees Celsius for 10 minutes [1]. If the supernatant is not clear, gently invert the tube [2] and repeat the centrifugation [3].
3.7.1. MED: Talent closes the centrifuge lid and turns the centrifuge on. Videographer: Film multiple takes. This shot will be reused.
3.7.2. MED: Talent looks at the tube, and then gently inverts it. Videographer: Film multiple takes. This shot will be reused.
3.7.3. Reuse shot 3.7.1.
3.8. After this, transfer the supernatant to a new tube [1]. Re-suspend the pellet in one volume of DPBS supplemented with 0.8 molars of sodium chloride [2].
3.8.1. MED: Talent transfers the supernatant to a new tube.
3.8.2. MED: Talent re-suspends the cell pellet in DPBS.
3.9. Centrifuge at 12,000 x g at 4 degrees Celsius for 10 minutes [1]. If the supernatant is not clear, gently invert the tube [2] and repeat the centrifugation [].
3.9.1. Reuse shot 3.7.1.
3.9.2. Reuse shot 3.7.2.
3.9.3. Reuse shot 3.7.1.
3.10. Combine the two supernatants [1], and centrifuge again at 12,000 x g at 4 degrees Celsius for 10 minutes [2]. If the supernatant is not clear, gently invert the tube [3] and repeat the centrifugation [4].
3.10.1. MED: Talent combines the two supernatants.
3.10.2. Reuse shot 3.7.1.
3.10.3. Reuse shot 3.7.2.
3.10.4. Reuse shot 3.7.1.
3.11. Then, use a pipette to deposit gradients of iodixanol into thin walled, 5 milliliter polyallomer tubes as outlined in the text protocol [1]. Load 3 milliliters of the clarified, virus-containing supernatant on top of the prepared iodixanol gradient [2].
3.11.1. MED: Talent uses a 3 mL syringe fitted with a long needle pipette to deposit the last layer to the bottom of a tube. 
3.11.2. CU: Close us as the talent loads the clarified, virus-containing supernatant on top of the prepared iodixanol gradient
3.12. Centrifuge with a SW55ti rotor at 234,000 x g and at 16 degrees Celsius for 3.5 hours, making sure to set the acceleration and deceleration to “slow” [1]. After the ultracentrifugation is complete, collect 12 fractions in siliconized tubes [2].
3.12.1. MED: Talent loads the samples into a SW55ti rotor, and then turns the centrifuge on.
3.12.2. MED: Talent collects fractions from the tubes.
4. Infection
4.1. After maintaining and detaching the cells [1], add 10 milliliters of supplemented DMEM and F12 medium to the dish [2-TXT]. Transfer the cell solution to a 15 milliliter tube [3].
4.1.1. MED: Talent detaches the cell.
4.1.2. MED: Talent adds medium to the dish. TEXT: See text for medium composition.
4.1.3. MED: Talent transfers the cell solution to a 15 mL tube.
4.2. Centrifuge at 180 x g for 2 minutes [1]. Discard the supernatant and re-suspend the cells in supplemented DMEM and F12 medium at a cell density between 20,000 and 40,000 cells per milliliter [2]. Then, seed 200 or 400 microliters of the cell suspension – supplemented with 1 milligram per milliliter of collagenase type IV – into each well of a 24- or 96-well plate respectively [3].
4.2.1. Reuse shot 2.5.1.
4.2.2. MED: Talent re-suspends the cells in DMEM/F12 medium as described.
4.2.3. MED: Talent seeds the cell suspension into the wells of the 24 and 96-well plates.
4.3. Remove the MCPyV (“M-C-P-Y-V”) viron stock from -80 degree Celsius freezer and place on ice to thaw [1]. Add 1 billion viral genome equivalents of MCPyV virons in 1 microliter to the cells [2]. Tap the side of the plate gently [3], and incubate at 37 degrees Celsius with 5 percent carbon dioxide [4-TXT].
4.3.1. MED: Talent places the vessels of the MCPyV viron stock on ice to thaw.
4.3.2. MED: Talent adds the MCPyV virions to the cells.
4.3.3. CU: Close up as the talent taps the sides of the plate gently.
4.3.4. MED: Talent places the place into an incubator. TEXT: Add FBS 24 – 72 hrs after infection.
5. In situ DNA-HCR
5.1. First, fix the cells onto coverslips with 4 percent PFA in PBS for 10 minutes [1]. Then, wash the coverslips twice with PBS [2], and treat them with 70 percent ethanol at 4 degrees Celsius overnight to permeabilize the cells [3].
5.1.1. MED: Talent adds 4% PFA in PBS to a coverslip. The cells should already be on the coverslip.
5.1.2. MED: Talent washes the coverslips with PBS.
5.1.3. MED: Talent places the coverslips into a refrigerator. The coverslips should already be in ethanol prior to this shot.
5.2. The next day, replace the ethanol with probe hydration buffer [1] and incubate at room temperature for 60 minutes to pre-hybridize the samples [2]. 30 minutes before the end of the pre-hybridization incubation, dilute the probes in probe hybridization solution at a 1-to-500 dilution [3] and incubate at 45 degrees Celsius [4].
5.2.1. MED: Talent replaces the ethanol with probe hydration buffer [Shots 5.2.1 and 5.2.2 combined]
5.2.2. MED: Talent sets the coverslips aside to incubate at room temperature.
5.2.3. MED: Talent dilutes the probes in hybridization solution. 
5.2.4. MED: Talent places the diluted probes into an incubator.
5.3. When the incubations are complete, pipette approximately 10 microliters of the diluted probe mixture onto a microscope slide for each coverslip [1]. Place each coverslip, cell-side down, on its respective droplet of hybridization mix [2].
5.3.1. MED: Talent pipets the diluted probe mixture onto microscope slides.
5.3.2. CU: Close up as the talent places a coverslip, cell-side down, onto a droplet of hybridization mix on a microscope slide.
5.4. Using a liberal amount of rubber cement, seal the edges and back of each coverslip to its slide [1]. Set the slides on the flat side of a heat block and heat them to 94 degrees Celsius for 3 minutes [2-TXT]. After this, transfer the slides to a humidified chamber and incubate them at 45 degrees Celsius overnight [3-TXT].
5.4.1. CU: Close up as the talent uses rubber to seal the edges and back of a coverslip to its slide.
5.4.2. MED: Talent sets the slides on the flat side of a heat block, and then turns the heat block on. TEXT: Rubber cement may bubble. Ensure seal does not break.
5.4.3. MED: Talent transfers the slides to a humidified chamber. TEXT: See text for details on making a simple humidified chamber.
5.5. The next day, use forceps to carefully peel away the rubber cement [1]. Place the coverslips, cell-side up, into the wells of a 24-well plate [2], and wash them with probe wash buffer three times at room temperature [3]. Add 200 microliters of amplification buffer to each well containing a coverslip [4], and incubate at room temperature for 30 – 60 minutes [5].
5.5.1. CU: Close up as the talent uses forceps to carefully peel the rubber cement from one of the coverslips.
5.5.2. MED: Talent places the coverslips, cell-side up, into the wells of a 24-well plate
5.5.3. MED: Talent washes the coverslips with probe wash buffer.
5.5.4. MED: Talent adds amplification buffer to each well containing a coverslip. [Shots 5.5.4 and 5.5.5 combined]
5.5.5.  MED: Talent sets the plate aside on the lab bench to incubate at room temperature.
5.6. Meanwhile, anneal each of the two labeled oligonucleotide hairpins recognizing the probes in separate PCR tubes by heating them to 95 degrees Celsius for 90 seconds [1-TXT], and then cooling them to room temperature for 30 minutes [2]. Mix the hairpins together in amplification buffer at a dilution of 1-to-50 [3].
5.6.1. MED: Talent places the two PCR tubes – each containing a hairpin – into a water bath a PCR thermal cycler. TEXT: Protect the tubes from light. Videographer: Make sure this shot is long enough to cover the lengthy voiceover narration. Video Editor: Keep this text overlay up for 5.6.1 and 5.6.2.
5.6.2. MED: Talent removes the tubes from the water bath thermal cycler, and sets them aside on the lab bench to cool to room temperature.
5.6.3. MED: Talent mixes the hairpins together in amplification buffer.
5.7. Next, stretch paraffin film over the open face of a 24-well plate lid to make a surface for the amplification reaction [1]. Pipette 50 – 100 microliter droplets of the hairpin mixture onto the paraffin film for each coverslip [2].
5.7.1. CU: Close up on the plate lid as the talent stretch paraffin film over it to create a surface.
5.7.2. MED: Talent pipettes droplets of the hairpin mixture onto the paraffin film.
5.8. Using forceps, carefully remove each coverslip from the pre-amplification solution, and touch the edge to a porous disposable wipe to dry [1]. Place each dried coverslip, cell-side down, onto an amplification droplet [2].
5.8.1. MED: Talent uses forceps to remove a coverslip from the pre-amplification solution, and touches the edge of the coverslip to a porous disposable wipe.
5.8.2. MED: Talent places a coverslip, cell-side down, onto an amplification droplet. Videographer: Film this in CU if that shows the action more clearly.
5.9. Transfer the plate lid into a humidified chamber, and incubate overnight at room temperature and in the dark [1]. The next day, return the coverslips to the wells of the 24-well plate [2]. Add 5x SSCT (“S-S-C-T”) containing DAPI at a concentration of 0.5 micrograms per milliliter to each well [3-TXT], and incubate at room temperature for 1 hour [4].
5.9.1. MED: Talent transfers the plate into a humidified container to incubate overnight.
5.9.2. MED: Talent places the coverslips into the wells of the 24-well plate.
5.9.3. MED: Talent adds 5x SSCT containing DAPI to each well. TEXT: See text for details on preparing SSCT.
5.9.4. MED: Talent sets the 24-well plate aside on the lab bench in a drawer to incubate at room temperature.
5.10. After this, wash the samples twice with 5x SSCT at room temperature [1]. Mount the washed coverslips onto microscope slides [2], and use an inverted fluorescence microscope to analyze the cells and image the samples [3].
5.10.1. MED: Talent washes the samples with 5x SSCT.
5.10.2. MED: Talent mounts the washed coverslips onto microscope slides.
5.10.3. MED: Talent, at an inverted fluorescence microscope, loads a slide and observes the cells.







Section – Results
6. Results: Infection and Detection of Merkel Cell Polyomavirus in Human Dermal Fibroblasts
6.1. In this study, a nearly homogenous population of human dermal fibroblasts is isolated [1]. Immunofluorescent staining reveals that almost 100 percent of the isolated human dermal cells are [2] positively stained for dermal fibroblast markers [3], vimentin [4]…, and collagen [5]…, but negative for human foreskin keratinocyte marker K14 [5].
6.1.1. LAB MEDIA: Figure 1.
6.1.2. LAB MEDIA: Figure 1.
6.1.3. LAB MEDIA: Figure 1. Video Editor: Emphasize the images for DAPI in both rows.
6.1.4. LAB MEDIA: Figure 1. Video Editor: Emphasize the images for Vimentin in both rows.
6.1.5. LAB MEDIA: Figure 1. Video Editor: In the top row, emphasize the image for Collagen I.
6.1.6. LAB MEDIA: Figure 1. Video Editor: In the bottom row, emphasize the image for K14.
6.2. MCPyV virions are then generated, and after visualizing the band of MCPyV virions concentrated in the core of the gradient, 500 microliter fractions are collected and MCPyV qPCR is performed to identify the peak fractions [1].
6.2.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2C.
6.3. Immunofluorescent stained images of HDFs infected with MCPyV are shown here, where cells that are LT positive, VP1 positive, or both LT and VP1 positive are considered to be positive for MCPyV infection [1]. Over 30 percent of cells are LT positive [2] and more than 10 percent are VP1 positive [3].
6.3.1. LAB MEDIA: Figure 3. 
6.3.2. LAB MEDIA: Figure 3. Video Editor: In the “Infected” row, emphasize the image under the “LT” header.
6.3.3. LAB MEDIA: Figure 3. Video Editor: In the “Infected” row, emphasize the image under the “VP1” header.
6.4. The MCPyV genomes replicated in the infected cells are detected using both the HCR-DNA FISH and Immunofluorescent-HCR-DNA FISH [1]. While the the HCR-DNA FISH reveals the localization of MCPyV DNA present in the replication factory [2], the Immunofluorescent-HCR-DNA FISH methods allows simultaneous detection of both MCPyV DNA and LT protein co-localizing at the replication centers [3].
6.4.1. LAB MEDIA: Figure 4. Video Editor: Show Figure 4A and Figure 4B side-by-side so they’re more clearly visible on-screen. Over Figure 4A, show text saying “HCR-DNA FISH”. Over Figure 4B, show text saying “Immunofluorescent-HCR-DNA FISH”
6.4.2. LAB MEDIA: Figure 4. Video Editor: Zoom in (or transition) to only show Figure 4A in closer detail.
6.4.3. LAB MEDIA: Figure 4. Video Editor: Transition to Figure 4B (or zoom out to show both images, and zoom in on Figure 4B) to show it in closer detail.



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

7.1. Wei Liu: To achieve the best possible infection efficiency, it is important that MCPyV is concentrated to at least 2x108 viral genomes per microliter since iodixanol is toxic to cells [1].
7.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
7.2. Wei Liu: Following MCPyV infection of dermal fibroblasts, many molecular biological analysis can be performed, including immunofluorescence, immunoblotting, immunoprecipitation, and qPCR-based assays [1].
7.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
7.3. Nathan A. Krump: The infection system we have described makes it possible for researchers to study stages of MCPyV infection like nuclear trafficking and viral packaging [1].
7.3.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
7.4. [bookmark: _GoBack]Nathan A. Krump: MCPyV is a BSL2 virus, but little is known about its potential for pathology in the amounts achieved in a laboratory setting; so researchers should take precautions to limit exposure to the virus [1].
7.4.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
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