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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? Y
3. Which steps from the protocol section below are the most important for viewers to see? 
2.2., 2.3., 3.5., 3.8., 4.2., 4.3.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.7., 3.8.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


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. Francesca Gilli: This protocol allows CSF and blood collection and the quantitative correction of CSF protein levels to measure intrathecal protein synthesis in mouse models of neurological disorders [1]. 

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

1.2. Francesca Gilli: This procedure provides a baseline against which the pathophysiological origin of CSF proteins of interest and the stability and functional significance of the blood-CSF barrier integrity can be assessed [1].

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.

1.3. Krista DiSano: The analysis of intrathecal protein synthesis and barrier integrity can be applied to other animal model and human studies, for example to check for diseases of the central nervous system [1].

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

1.4. Krista DiSano: Collecting significant volumes of clean CSF can be technically challenging in mice, so practicing the technique until large volumes of uncontaminated sample can be obtained is advised [1].

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

Introduction of Demonstrator (Said by you on camera):

1.5. Francesca Gilli: Demonstrating the procedures will be Michael Linzey a graduate student from the program in experimental and molecular medicine at Dartmouth and our neuroimmunology research laboratory [1][2].  

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.5.2. 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)

1.6. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Dartmouth College.
	


Section - Protocol
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].
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
2.2. Using the thumb to draw back the skin below the eyes [1], place the tip of a Pasteur pipette held at an approximately 45-degree angle [2] into the eye socket underneath the eyeball directed toward the middle of the eye socket while rotating the pipette between the fingers [3].
2.2.1. Skin being pulled back below eyes Videographer: Important step
2.2.2. Shot of tip near eye at 45° angle Videographer: Important step
2.2.3. Tip being placed into socket while being rotated Videographer: Important step
2.3. Then apply brief, gentle pressure and release to allow blood to enter the pipette [1-TXT].
2.3.1. Pressure being applied and released/blood entering pipette Videographer: Important step TEXT: Withdraw 1% volume blood/body weight (e.g., 200 microliters/20 g mouse) 
2.4. When the blood sample has been collected, gently remove the capillary without injuring the eye [1] and transfer 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. After confirming a lack of response to pedal reflex [1-TXT], remove a large enough area of hair to allow collection of the cerebral spinal fluid medially at the caudal end of the skull of the anesthetized mouse [2].
3.1.1. 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.
3.1.2. Hair being removed
3.2. Place the mouse in the prone position on a stereotaxic device under sterile conditions [1-TXT] and steady the head with ear bars [2].
3.2.1. Talent placing mouse onto instrument Videographer: More Talent than mouse in shot TEXT: Collect CSF under sterile conditions w/ sterile equipment according to institutional and governmental guidelines
3.2.2. Ear bars being placed
3.3. 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].
3.3.1. Site being swabbed
3.3.2. Incision being made 

3.4. 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].

3.4.1. Tissue being dissected
3.4.2. Retractor(s) being placed/in place
3.4.3. Shot of dura mater

3.5. Gently wash 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].

3.5.1. Tissue being washed Videographer: Important step
3.5.2. Tissue being blotted Videographer: Important step

3.6. Krista DiSano: Positioning the initial puncture at the cisterna magna is essential for obtaining abundant, non-contaminated CSF [1].

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

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 Videographer: Difficult step
3.7.2. Capillary being inserted Videographer: Difficult step

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 Videographer: Important/difficult step
3.8.2. Talent connecting capillary to syringe Videographer: Important/difficult step

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: Discard blood-contaminated (e.g., red pellet or xanthochromia) 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

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 3.12.1. Talent adding CSF to tube TEXT: Mouse must have pulse for CSF collection
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 Videographer: Important step
4.2.2. Shot of heart, then needle being inserted Videographer: Important step

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 Videographer: Important step
4.3.2. Shot of blood in syringe, then needle being withdrawn Videographer: Important step 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. [bookmark: _GoBack]SCREEN: 5.3.1_t2: 00:03-00:17 Video Editor: can speed up

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

5.3.1. SCREEN:  5.3.1_t1: 00:24-00:34 

5.4. Finally use albumin and target analyte concentrations to calculate Q values and intrathecal index [1].

5.4.1. SCREEN:  QAlbumin and Intrathecal index being calculated TEXT: See text for intrathecal index calculation details



Section – Results
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 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 [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 [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.
7.1. Francesca Gilli: The calculation of a protein index facilitates the identification of novel protein biomarkers useful for early diagnosis, outcome prediction, and disease course monitoring for both neuroinflammatory and neurodegenerative diseases [1]. 
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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