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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? NO
2. Does your protocol demonstrate software usage? 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. Please upload all screen captured files to your project page by your script return deadline.
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.
Steps 2.2, 2.3, 3.5, 3.7, 4.2, 4.3
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.
[bookmark: _GoBack]Steps 3.6, 3.7
5. Will the filming need to take place in multiple locations (greater than walking distance)? (Y/N) NO
If yes, how far apart are the locations? 


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.

· 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. 
· Each author may give two Introduction statements maximum (i.e., two Required, two Optional, or one Required + one Optional).

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

1.1. Author NameFrancesca Gilli: this protocol describes the entire procedure, from CSF and blood collection to the final calculations correcting CSF protein levels, for the quantitative measurement of intrathecal protein synthesis in mouse models of neurological disorders. ___________(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).

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


What is the main advantage of this technique?

1.2. Author NameFrancesca Gilli: This procedure provides a baseline against which to assess the pathophysiological origin of any CSF protein and the stability and functional significance of the blood-CSF barrier integrity. ___________(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)

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-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. 
· 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. 
· Each author may give two Introduction statements maximum (i.e., two Required, two Optional, or one Required + one Optional).

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

1.3. 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).

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Are there any specific areas of research that this method could provide insight into? 
Can this method be applied to any other systems?

1.4. Author NameKrista DiSano: although here we focus on mice this procedure can be easily applied to the analysis of intrathecal protein synthesis and barrier integrity in every animal model as well as humans. A similar approach is already used, for example, to check for diseases of the central nervous system in patients and, by analyzing the CSF IgG content, it is often used to help diagnose multiple sclerosis. ___________(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)

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-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?

1.5. Author NameKrista DiSano: the collection of significant volumes of clean CSF can be technically challenging in studies with mice.___________ Practice will perfect your CSF collection technique to produce no blood contaminants and obtain adequate CSF volumes (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)

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera


Why is visual demonstration of this method critical?

1.6. 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)

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-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 NameFrancesca Gilli: Demonstrating the procedures will be _________ Nora Welsh and Michael Linzey(name of the person or persons), a _________ both grad students (technician, post doc, grad student) from themy program in experimental and molecular medicine at Dartmouth and our neuroimmunology research laboratory. (Add additional mention of demonstrators as necessary).  

1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera


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

1.8. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC)) or equivalent body at (insert Institutional Name)Dartmouth College.
	OR
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name).


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.) 
· Each section must contain a minimum of 3 steps (~6 shots), so short sections may be combined.
2. Serum Collection: Survival Procedure
2.1. For serum collection via retro-orbital bleeding, after confirming a lack of response to pedal reflex in a greater than 15-gram, anesthetized mouse [1-TXT], grasp the loose skin behind the ears with the thumb and index finger of the non-dominant hand [2] and use the index finger to draw back the skin above the eyes [3] and the thumb to draw back the skin below the eyes [4].
2.1.1. WIDE: Talent pinching toe Videographer: More Talent than mouse in shot TEXT: Anesthesia: 3.5% isoflurane 
2.1.2. Skin being grasped
2.1.3. Skin being pulled back above eye
2.1.4. Skin being pulled back below eyes
2.2. With the eyes slightly bulged, holding the tip of a Pasteur pipette at an approximately 45-degree angle [1], place the tip into the eye socket underneath the eyeball directed toward the middle of the eye socket while rotating the pipette between the fingers [2].
2.2.1. Shot of tip near eye at 45° angle
2.2.2. Tip being placed into socket while being rotated
2.3. Apply brief, gentle pressure and release to allow blood to enter the pipette [1].
2.3.1. Pressure being applied and released/blood entering pipette TEXT: Withdraw 1% volume blood/body weight (e.g., 200 microliters/20 g mouse) 
2.4. When the blood has been collected, gently remove the capillary without injuring the eye [1] and add the blood to a 1.5-milliliter centrifuge tube [2].
2.4.1. Capillary being removed
2.4.2. Blood being added to tube
2.5. After closing the eyelid [1] … apply mild pressure with gauze to prevent further bleeding [2-TXT].
2.5.1. Eyelid being closed
2.5.2. Gauze being applied TEXT: Return mouse to cage when fully alert
2.6. Allow the blood to clot for 30-60 minutes at room temperature [1] before spinning down the sample by centrifugation [2-TXT].
2.6.1. Talent setting timer, with tube of blood visible in frame
2.6.2. Talent placing tube(s) into centrifuge TEXT: 10 min, 2000 x g, 4 °C
2.7. Using a clean pipette technique, collect the separated serum into a new, labeled 500-microliter vial [1] and immediately freeze the serum at minus 80 degrees Celsius [2].
2.7.1. Serum being collected/added to tube
2.7.2. Talent placing tube at -80 °C
3. Cerebral Spinal Fluid (CSF) Collection: Survival Procedure
3.1. Survival CSF collection must be performed under sterile conditions, using sterile equipment and according to Institution and government guidelines [1]
3.1.1 Talent preparing surgical area 
3.2. AFor CSF collection, after confirming a lack of response to pedal reflex [1-TXT], remove the hair from at the caudal end, medial on the skull of the anesthetized mouse from a large enough area to collect the fluid [2].
3.2.1. WIDE: Talent pinching toe Videographer: More Talent than mouse in shot TEXT: Anesthesia: ketamine 20 mg/mL + xylazine 0.5 mg/mL + acepromazine 0.5 mg/mL i.p.
3.2.2. Hair being removed
3.3. Next, place the mouse in the prone position on the stereotaxic instrument [1] and steady the head with ear bars [2].
3.3.1. Talent placing mouse onto instrument Videographer: More Talent than mouse in shot
3.3.2. Ear bars being placed
3.4. Swab the surgical site with 30% chlorhexidine diacetate [1] and make a sagittal skin incision inferior to the occiput to expose the muscles overlying the cisterna magna [2].	Comment by Francesca Gilli: Skin incision will be done with scalpel. Does this need to be changed in the written protocol as well?
3.4.1. Site being swabbed
3.4.2. Incision being made 

3.5. Using forceps, blunt dissect the subcutaneous tissue and muscles [1] and use microretractors to hold the muscles apart [2] to expose the dura mater meningeal layer over the cisterna magna [3].

3.5.1. Tissue being dissected
3.5.2. Retractor(s) being placed/in place
3.5.3. Shot of dura mater

3.6. Gently wash with the tissue with sterile PBS to remove any possible blood contamination [1] and use a sterile cotton swab to blot the dura mater dry [2].

3.6.1. Tissue being washed
3.6.2. Tissue being blotted

3.7. Using 30-gauge needle, gently puncture the membrane covering the cisterna magna [1] and quickly and gently insert a small glass capillary tube into the puncture [2].

3.7.1. Membrane being punctured
3.7.2. Capillary being inserted 

3.8. When 5-12 microliters of CSF have been collected, carefully remove the tube from the membrane [1] and use a piece of polyethylene tubing to connect the tube to a 3-millilter syringe [2].

3.8.1. Shot of collected CSF, then tube being removed
3.8.2. Talent connecting capillary to syringe

3.9.  Inject the collected CSF into a labeled, 500-microliter tube on ice [1] and use a disposable needle and buried, polydioxanone sutures to close the incision [2].

3.9.1. CSF being injected into tube
3.9.2. Suture(s) being placed
 
3.10. Clean the area of any dried blood or tissue [1] and place the mouse in a clean, warm cage with monitoring until full recumbency [2].

3.10.1. Incision being wiped
3.10.2. Talent placing mouse into cage Videographer: More Talent than mouse in shot

3.11. Collect the CSF by centrifugation [1-TXT] and visually inspect the pellet and supernatant for any signs of blood contamination [2-TXT].

3.11.1. Talent placing tube into centrifuge TEXT: 10 min, 1000 x g, 4 °C
3.11.2. Shot of pellet and supernatant TEXT: e.g., red pellet or xanthochromia; Discard blood-contaminated samples

3.12. Then, using a clean pipette technique, transfer the CSF-containing supernatant into a new 200-microliter tube [1] and dilute the CSF at a 1:3 ratio with PBS for immediate storage at minus 80 degrees Celsius [2].

3.12.1. CSF being added to tube Videographer/Video Editor: Shot will be used again
3.12.2. PBS being added to tube, with PBS container visible in frame

Serum and CSF collection using non-survival procedures

4. Serum and CSF Collection: Non-Survival Procedure

4.1. For serum collection by cardiac puncture, immediately after CSF collection as just demonstrated [1-TXT], place the mouse in the supine position [2] and swab the abdominal skin with 70% alcohol [3].

4.1.1. WIDE: Use 3.11.1. Talent adding CSF to tube TEXT: for CSF collection, mice need to have a pulse CSF collection requires pulse
4.1.2. Talent placing mouse in supine position Videographer: More Talent than mouse in shot
4.1.3. Skin being swabbed

4.2. Use scissors to open the thoracic cavity, exposing the heart [1] and insert a 25-gauge needle attached to a 3-milliliter syringe into the left ventricle [2].

4.2.1. Incision being made
4.2.2. Shot of heart, then needle being inserted

4.3. Then gently apply negative pressure to the syringe plunger [1], withdrawing the needle after the blood has been collected [2-TXT].

4.3.1. Plunger being retraced
4.3.2. Shot of blood in syringe, then needle being withdrawn TEXT: Euthanasia: Cardiac puncture + secondary method according to institutional guidelines

4.4. Depress the plunger to eject the collected blood into a 1.5-milliliter vial [1] and allow the blood to clot for 30-60 minutes at room temperature [2] before separating the serum by centrifugation [3].

4.4.1. Blood being ejected into vial
4.4.2. Talent setting timer, with vial visible in frame
4.4.3. Talent placing tube(s) into centrifuge TEXT: 10 min, 2000 x g, 4 °C

4.5. Then, using the clean pipette technique, transfer the serum into a new, labeled 500-microliter vial [1] for immediate storage at minus 80 degrees Celsius [2].

4.5.1. Talent adding serum to tube
4.5.2. Talent placing tube at -80 C

5. Protein Analysis

5.1. To quantify the target proteins and albumin in matched serum and CSF specimens, use a standard protein quantification assay [1] using reference standard proteins to prepare a standard curve for each protein of interest [2].

5.1.1. WIDE: Talent opening assay kit or adding sample to appropriate vessel or analyzer or similar representative shot
5.1.2. Talent diluting proteins, with dilution tubes visible in frame

5.2. After the analysis, export the raw data to an appropriate software graphing program [1] and graph the detection signal fluorescence intensity versus the standard protein concentrations to create a standard curve for each protein of interest [2]. 

5.2.1. Talent at computer, exporting data, with monitor visible in frame
5.2.2. SCREEN: To be provided by Authors: Standard curve being graphed/shot of standard curve	Comment by Bridget Colvin: Authors: Please upload this screen capture file to your project page by your script return deadline.

5.3. Then use the standard curves to calculate the concentrations of each analyte of interest in the samples [1].

5.3.1. SCREEN:  LAB MEDIA: Figure QAlbumin and Intrathecal index being calculated3A TEXT: See text for intrathecal index calculation details

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 nameKrista DiSano, Step 3.5           : t he site for the initial puncture into the cisterna magna is important for obtaining abundant, non-contaminated CSF.          (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. 

6. Results: Representative Blood-Brain Barrier Function and Intrathecal IgG Synthesis in Relapsing Experimental Autoimmune Encephalomyelitis (R-EAE) and Theiler’s Murine Encephalomyelitis Virus-Induced Demyelinating Disease (TMEV-IDD)

6.1. The actual levels of total IgG (I-G-G) are significantly increased in the CSF of both the two tested rodent models of multiple sclerosis [1] compared to the corresponding age-matched sham controls [2].

6.1.1. LAB MEDIA: Figure 3A: JoVE Video Editor please emphasize R-EAE and TMEV-IDD data clusters
6.1.2. LAB MEDIA: Figure 3A: JoVE Video Editor please emphasize cR-EAE and cTMEV-IDD data clusters

6.2. R-EAE (R-E-A-E) mice show significantly enhanced albumin quotient values, however [1], indicating an increased permeability of the blood brain barrier in these mice [2].

6.2.1. LAB MEDIA: Figure 3B: JoVE Video Editor please emphasize R-EAE data cluster
6.2.2. LAB MEDIA: Figure 3B

6.3. Conversely, no differences in albumin quotient exist between TMEV-IDD (T-M-E-V-I-D-D) and sham mice [1], corroborating previous findings of an intact barrier in TMEV-IDD mice [2].

6.3.1. LAB MEDIA: Figure 3B: JoVE Video Editor please emphasize TMEV-IDD data cluster
6.3.2. LAB MEDIA: Figure 3B

6.4. In addition, in TMEV-IDD animals, significantly higher IgG index values, and therefore intrathecal IgG production, are observed in [1].

6.4.1. LAB MEDIA: Figure 3C: JoVE Video Editor please emphasize TMEV-IDD





Section - Conclusion
7. 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. 
· Each author may give two Conclusion statements maximum.
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.
7.1. 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) (Step: __)
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. Author NameFrancesca Gilli: the calculation of a protein index facilitates the identification of novel protein biomarkers useful for early diagnosis, prediction of outcome and monitoring of disease course for both neuroinflammatory and neurodegenerative diseases. ____ (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)
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. 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)
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-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. If no materials are hazardous, leave this statement blank.
7.4. 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)
7.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-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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