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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Y
Can you record movies/images using your own microscope camera? Y

2. Does your protocol include software usage? 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. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
1. 2.2
2. 2.3
3. 2.4
4. 3.2
5. 3.3
6. 3.7

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. (Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
1. 2.2
2. 2.3

5. Will the filming need to take place in multiple locations? N


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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

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

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. If only one author is giving the REQUIRED statements, the same author may speak both statements.

Introduction Amelia Pinto::
[bookmark: _GoBack]In this video we describe a set of procedures designed to interrogate the impact of a viral infection and the resulting immunological response using a murine model of Zika virus infection. This protocol identifies the extent to which a virus has spread throughout the body, traversing physical barriers and accessing tissues. Through the comparison of pathogenic features this protocol allows the dissection of correlates of infection, changes in viral virulence, and the study of vaccine protection.

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).
1.2. Amelia Pinto: _This protocol is significant because it allows to develop a mechanistic understanding of infection and immunity. This protocol allows the dissection of in vivo infection and quantification of infectious virus in multiple organs.


What is the main advantage of this technique?

1.3. Author Name: ___________( Amelia Pinto: __This protocol allows for the rapid dissection of viral spread within small animal model. With the ability to visualize, capture and store experimental data. Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


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

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· These OPTIONAL statements must be spoken by different authors than those who gave the Required Interview Statements.
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 



Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.4. Author Name: ___________(James Brien: __These techniques allow a detailed understanding of viral pathogenesis and provides the ability to dissect the mechanism of protection provided by vaccines or therapeutics. _________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

Are there any specific areas of research that this method could provide insight into? 

Can this method be applied to any other systems?

1.5. Author Name: ___________(Author Name: __ Here we demonstrate this method using zika virus infection of mice, but this method can be applied to a range of viral infections, including other flaviviruses such as Dengue, or alphaviruses like Chikungunya virus. ______(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


How would you expect an individual who has never performed this technique to struggle? 

Do you have any advice to offer to somebody who is trying this technique for the first time?

Author Name: ___________Mariah Hassert: _ Harvesting the organs of the central nervous organ is challenging. It is important for a person to plan a small experiment and be prepared to practice the techniques. __ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Why is visual demonstration of this method critical?

1.6. Mariah HassertAuthor Name: ___________(__It is important to visually demonstrate this method to allow the experimenter to understand how to harvest the central nervous system organs. It is also important to see the level of cell confluency, and the intensity of the viral foci.____(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Introduction of Demonstrator: (Said by you on camera)

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.7. Author Name: Demonstrating the procedure will be _________ (name of the person or persons), a _________ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  
1.7.1. Interview style: Author saying the above 
1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
All procedures of the present study are in accordance with the guidelines set by the St. Louis University Animal Care and Use Committee. SLU is fully accredited by the Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC). 
Authors: Please address highlighted questions. If the highlighted areas are correct, you don’t need to change anything. Also check if any pronunciation is incorrect.
2. Organ Isolation
2.1. To begin, use forceps to tear to remove the pelt of the infected mouse, followed by the removal of the arms and legs using scissors [1-TXT]. Decapitate the head of the mouse with a XXscissors [2].
2.1.1. MED: Talent removes skin of the mouse, and then removes arms and legs. TEXT: CAUTION: All procedures are carried out within a Biosafety level 2 laboratory (BSL-2) facility.
2.1.2. MED: Talent removes the head of the mouse.
2.2. To harvest the brain, use serrated LaGrange scissors to cut the skull through the foramen magnum [1]. Peel off the skull with forceps and scoop out the brain with a spatula [2]. 
2.2.1. CU: Talent cuts the skull.
2.2.2. CU: Talent peels off the skull and scoops out the brain.
2.3. Using strong, blunted scissors, remove the ribs and other bones surrounding the spine [1]. Then, cut across the pelvic bone to expose the vertebral foramen at the lumbar level [2]. 
2.3.1. MED: Talent removes ribs and bones surrounding the spine.
2.3.2. CU: Talent cuts across the pelvic bone.
2.3.3. CU: Talent cuts across the pelvic bone to expose the opening of the spine.
2.4. Then to expel the spinal cord, use a 10-milliliter syringe filled with PBS with an 18-gauge needle to flush the cord from lumbar to cervical spine over a Petri dish [1]. 
2.4.1. MED: Talent flushes the cord over a Petri dish.
2.5. Carefully, place the beveled tip of the needle inside the vertebral foramen, avoiding excessive pressure to prevent the needle trespassing the vertebral body [1]. Hold strongly to exert pressure on the vertebral body and the needle [2] and press the syringe plunger to expel the cord into the Petri dish [3]. 
2.5.1. CU: Talent places the tip of the needle inside the spine.
2.5.2. CU: Talent holds the needle and vertebral body.
2.5.3. MED: Talent presses syringe plunger to expel the cord.
2.6. Immediately transfer the spinal cord in the labeled tube and place in the dry ice bath for further homogenization [1].
2.6.1. MED: Talent places the spinal cord in a tube, and places it in the dry ice.
3. Zika Virus Focus Forming Assay (FFA)
3.1. On the day of the assay, remove the homogenized samples from the -80 degrees Celsius freezer and allow them to thaw [1].
3.1.1. MED: Talent takes samples from the freezer and puts on a surface.
3.2. With the samples on ice, use a multi-channel pipette to dilute the Zika virus samples 10 folds in a round bottom 96 well plate, by adding 20 microliters of sample into 180 microliters of growth media [1]. Change pipette tips between each dilution [2]. 
3.2.1. MED: Talent adds virus sample into media in a 96-well plate.
3.2.2. CU: Talent changes pipette tips.
3.3. Prepare the focus forming plate by removing the media from the prepared flat-bottom 96 well plate covering Vero cells [1]. To prevent the monolayer to from drying out, immediately add 100 microliters of the virus dilution to each well in the Vero plate. Use the same set of tips to add from the lowest to the highest concentration [2].
3.3.1. CU: Talent removes the media from the flat-bottom plate.
3.3.2. CU: Talent adds virus solution to each well, from the lowest to the highest concentration with the same tips.
3.4. Rock plates side-to-side 2-4 times [1] and incubate at 37 degrees Celsius and 5% carbon dioxide for 1-2 hours [2].
3.4.1. MED: Talent rock plates.
3.4.2. MED: Talent places plates in an incubator. Videographer: Take multiple shots, as this will be used later.
3.5. Warm up 2% methylcellulose to room temperature [1]. Then, dilute the 2% methylcellulose solution in growth media at a ratio of approximately 2:1. Keep at room temperature [2]. 
3.5.1. MED: Talent takes out solution from a refrigerator.
3.5.2. MED: Talent adds two solutions into adilutes the solution and stores in a conical tube. XX.
3.6. After incubation [1], add 125 microliters of the methylcellulose growth media to each well of the 96 well plates [2]. Incubate again at 37 degrees Celsius and 5% carbon dioxide for 32-40 hours [3].
3.6.1. MED: Talent takes out the plate from the incubator.
3.6.2. CU: Talent transfers the mixture into each well of the plate.
3.6.3. Use 3.4.2.
3.7. To fix the Vero cells, in a biosafety cabinet, add 50 microliters of 5% paraformaldehyde over the top of the methylcellulose layer in each well of the 96 well plates [1]. Incubate for 60 minutes at room temperature [2]. Alternatively, cover the plates with parafilm and place them at 4 degrees Celsius overnight [3].
3.7.1. CU: Talent adds solvent to each well. Close up of the layer in each well.
3.7.2. MED: Shot of the plates.
3.7.3. MED: Talent covers plates with parafilm, and places them in the refrigerator.
3.8. After that, use a pipet to dumpremove overlay and media off cells into a disposal container inside the biosafety cabinet [1]. Wash gently with 150 microliters of PBS per well. Remove PBS from the plates and remove the plate from the BSL-2 [2]. 
Authors: Why do you remove the pates from the lab? Will you perform the next steps in another lab? The plates are removed from the biosafety cabinet. The plates are not really moved to a different lab. It is a mental demarcation .
3.8.1. MED: Talent transfers media from each well to a waste bottle.
3.8.2. CU: Talent adds PBS into wells, shakestaps plate, and then, aspirates the PBS solution. Videographer: Take multiple shots, as this will be used later.
3.9. Repeat the PBS wash twice [1]. Then, add 150 microliters per well 1 times FFA wash buffer, and leave at room temperature for 5-10 minutes to permeabilize the fixed cells [2].
3.9.1. Use 3.8.2.
3.9.2. CU: Talent adds another buffer into each well.
3.10. Next, use primary Zika antibody to detect infection. Prepare the primary antibody 4G2 (pronounce as four G two) at a concentration of 1 microgram per milliliter in FFA staining buffer [1-TXT]. 
3.10.1. MED: Talent prepares antibody solution. TEXT: primary antibody 4G2 (D1-4G2-4-15)
3.11. Aspirate FFA wash buffer from the plates, and add 50 microliters per well of the primary antibody in the FFA staining buffer [1]. Seal the plates with parafilm and incubate overnight at 4 degrees Celsius on a rocking platform [2-TXT].
3.11.1. CU: Talent removes wash buffer, and adds the antibody solution.
3.11.2. MED: Talent seals the plates, and places them into a refrigerator. TEXT: Alternatively, incubate for 2 h at RT.
3.12. Prepare the secondary Goat anti-mouse HRP-labeled antibody at a concentration of 1:5000 in FFA staining buffer [1-TXT].
Authors: Please provide full name for HRP.. Goat anti-mouse IgG HRP (Sigma-Aldrich)
3.12.1. MED: Talent adds two solutionsthe solution in a XX.solution basin. TEXT: secondary HRP conjugated antibody
3.13. After aspiratingremoving the antibody solution, wash cells 3 times with 150 microliters FFA wash buffer per well. Remove the wash buffer by flicking into the sink each time [1]. Stain the cells with the secondary antibody in FFA staining buffer at 50 microliters per well [2]. And incubate 1-2 hours at room temperature [3]. 
3.13.1. MED: Talent adds FFA wash buffer, shakes, and then flick into the sink.
3.13.2. CU: Talent adds secondary antibody solution to each well.
3.13.3. MED: Shot of the plates.
3.14. After that, wash cells 3 times with FFA wash buffer again, removing the wash buffer by flicking into the sink each time [1]. Add 50 microliters of the Trueblue Substrate into each well [2-TXT]. 
3.14.1. MED: Talent adds FFA wash buffer, shakes, and then flick into the sink.
3.14.2. CU: Talent adds blue solution into each well. TEXT: Trueblue Substrate
3.15. Wait 2-15 minutes until spots are fully defined with minimal background [1]. After the spots are visible, wash gently with water, using a hand to shield the monolayer from the force of the water running [2]. Tap dry on paper towels [3]. 
3.15.1. CU: Shot of the wells with spots forming.
3.15.2. MED: Talent shows the visible spots, and wash with water.
3.15.3. MED: Talent tap dry the plates.
3.16. Shortly after, use a dissecting scope [1] to count manually the spots in each well [2]. Or use an automated spot counter [3].
3.16.1. MED: Talent places one plate under a microscope.
3.16.2. SCOPE: Talent counts the spots.
3.16.3. MED: Talent operates on an automated spot counter.
3.17. In the XXImmunocapture software, select a dilution with easily distinguished foci between 20 to 200 per well for each sample [1], and calculate titer in focus-forming units per milliliter, using the average of duplicate wells [2-TXT].
Authors: How do you select dilution for the sample image??The software images all the wells in less than 4 minutes, you select the dilution to count. The well to be counted needs to have the spots evenly distributed.
3.17.1. SCREEN: Talent selects a dilution for each sample.
3.17.2. SCREEN: Talent does calculation of titer. TEXT: FFU (focus forming units)/mL = (mean foci/well)  (dilution factor)  (mL inoculum)


OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Author name, Step            :           (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

2. Results: Viral Replication and Focus Forming Assay
2.1. In this experiment, viral burden was shown in the peripheral [1] and central nervous system tissues [2] after IFNAR1-/- (pronounce as IF NARXX) mice were given Zika virus SC. (pronounce as XXsub cutaneously) [3]. The limit of detection was between 100 to 500 FFU per gram based upon organ [4]. 
2.1.1. Figure 1 – Video editor: emphasize kidney and spleen.
2.1.2. Figure 1 – Video editor: emphasize brain and brains and spinal cord.
2.1.3. Figure 1
2.1.4. Figure 1 – Video editor: emphasize y axis.
2.2. When performing the focus forming assay, technical mistakes can result in suboptimal results [1]. Organ toxicity driven by high concentration of liver altered the sensitivity of the assay [2]. When the viral titer in the organ was lower than the toxicity, the FFA could not accurately record the viral titers [3]. 
2.2.1. Figure 2
2.2.2. Figure 2 – Video editor: emphasize Figure 2A.
2.2.3. Figure 2 – Video editor: emphasize Figure 2A, and the first circle indicated by an red arrow.
2.3. Kidney cells illustrated toxicity with high organ concentration [1], but was overcome by the viral titer at low organ concentrations [2]. 
2.3.1. Figure 2 – Video editor: emphasize Figure 2B, and wells a1-4.
2.3.2. Figure 2 – Video editor: emphasize Figure 2B, and wells b3-4.
2.4. Vigorous pipetting or washing can remove the monolayer leading to lost data and inaccurate reporting of titer results [1]. Fibers or hairs, that are present in lab bench absorbent paper can contaminate individual wells, and cause significant errors if using an automated counting program [2]. 
2.4.1. Figure 2 – Video editor: emphasize Figure 2C, and wells with *.
2.4.2. Figure 2 – Video editor: emphasize Figure 2C, and the well with $.
2.5. Cell density is another issue which can dramatically impact the success of a focus forming assay [1]. Cells at approximately 60% confluency at the start of the assay [2] compared to cells plated at 90% confluency [3] showed dramatic difference impacting the focus forming assay [4].
2.5.1. Figure 2 – Video editor: emphasize Figure 2D.
2.5.2. Figure 2 – Video editor: emphasize Figure 2D, and the columns 1-3.
2.5.3. Figure 2 – Video editor: emphasize Figure 2D, and the columns 4-6.
2.5.4. Figure 2 – Video editor: emphasize Figure 2D.



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

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
3.1. Author NameJames Brien: ____Planning the size and scope of the experiment so the organ harvest in steps 2.2-2.3 is the most important part of the procedure. Followed by starting the Focus forming assay in step 3.2 with high quality cells.  (Step: __) (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
3.2. Author NameJames Brien: _This procedure has been used to quantify virus from multiple viral families. This protocol can also be adapted to screen for therapeutic compounds and quantify neutralizing antibody titers.___ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
3.3. Author NameJames Brien: ____ _This technique allowed a significant increase in the number of samples to be evaluated allowing larger studies to be completed. _ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
3.4. Author NameJames Brien: _These techniques are used to quantitate live virus, and appropriate safety steps should be taken according to the guidelines layed out in the BMBL.__(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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