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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Filming location: Will the filming need to take place in multiple locations?   No
 

Introduction

1. [bookmark: _GoBack]Introductory Interview Statements NOTE: Margherita’s headshot is unslated but it is file C0026.MP4.

REQUIRED: 
1.1. Margherita Zamboni: Our surgical procedure enables specific gene editing of leptomeningeal cells to study their function in many physiological and pathological processes, such as during neurodevelopment and the spreading of bacterial meningitis.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
1.2. Giuseppe Santopolo: To minimize damage during intracisternal delivery of Endoxifen, we utilized a bent needle that can be secured against the caudal edge of the skull to prevent it from penetrating deeper in the tissue. 

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

OPTIONAL: 

1.3. Margherita Zamboni: The procedure can be used to probe the role of genes expressed in leptomeningeal cells through loss- and gain-of-function experiments; and can be adapted for tracking flow of the cerebrospinal fluid.

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

1.4. Giuseppe Santopolo: Visual demonstration of this method will ensure successful identification of the injection site for intracisternal injection and understanding on how to secure the needle against the occipital bone.

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



Ethics Title Card
1.5. Procedures involving animal subjects have been approved by Stockholms Norra Djurförsöksetiska Nämnd and carried out in agreement with specifications provided by the Karolinska Institute in Sweden.

Protocol
2. Preparation of the Injection System 
2.1. Begin by preparing a Hamilton syringe with a 30-gauge beveled needle for injection [1]. Use forceps to bend the needle to 30 degrees 3 millimeters from the tip [1]. Next, dilute endoxifen in 10% DMSO to a concentration of 1 milligram per milliliter [2] and backfill the syringe [3]. Videographer: This step is important!
2.1.1. WIDE: Establishing shot of talent at the lab bench preparing the syringe. 
2.1.2. Talent bending the needle. 
2.1.3. Talent taking the dissolved Endoxifen up in the 1 ml syringe and positioning the needle for backfilling the Hamilton syringe. NOTE: 2.1.3 and 2.1.4 are combined.
2.1.4. Talent backfilling the syringe. 
2.2. Anesthetizing the animal in the isoflurane chamber [1]. Then, adjust the mouse head holder so that the mouthpiece is approximately at a 30-degree angle from the surface of the surgical table [2] and fix the animal’s head onto the holder [3].  
2.2.1. Talent placing the mouse in the isoflurane chamber. 
2.2.2. Talent removing the animal from the chamber and positioning it into the head holder. NOTE: 2.2.2 and 2.2.3 are combined. Please use combination of take II and III in the cut, as it was a bit difficult for the talent to get the mouse in place
2.2.3. Talent fixing the animal’s head. 
2.3. To improve accessibility to the cisterna magna, position the animal’s body at approximately 30 degrees from the surface of the table with the head tilted downward, which will establish an angle of 120 degrees with the rest of the body and extend the back of the neck to facilitate access to the cisterna magna [1]. Videographer: This step is important!
2.3.1. Talent positioning the animal’s body. Video Editor: Show Figure 1 A here as an inset.
2.4. Once the animal is properly positioned, apply ophthalmic ointment [1], shave the back of its neck [2], and sanitize the area with alcohol wipes and Betadine [3]. Videographer: This step is important!
2.4.1. Talent applying ointment. 
2.4.2. Talent shaving the back of the mouse’s head. 
2.4.3. Talent sanitizing the area. 
2.5. Use surgical scissors to make a midline incision starting at the level of the occipital bone and extending posteriorly [1]. Gently separate the superficial connective tissue and neck muscles by pulling sideways from the midline with fine tip tweezers, which will expose the dural membrane overlaying the cisterna magna [2].  
2.5.1. Talent making the incision. NOTE: 2.5.1 and 2.5.2 are combined.
2.5.2. Talent separating the connective tissue and exposing the dural membrane. 
2.6. Position a small surgical separator to enable visualization of the cisterna magna throughout the procedure [1]. Videographer: This step is important!
2.6.1. Talent positioning the separator.  
3. Intracisternal Injection
3.1. Identify the caudal end of the occipital bone and insert the previously bent needle immediately underneath [1]. Once the dura has been perforated, allow the bent tip of the needle to penetrate underneath the surface by gently pulling the syringe upward and parallel to the animal’s body, which will ensure better stability [2]. Videographer: This step is difficult and important!
3.1.1. Talent identifying the caudal end of the occipital bone. NOTE: 3.1.1 and 3.1.2 are combined.
3.1.2. Talent inserting the needle pulling the syringe. Video Editor: Show Figure 1 B here as an inset. 
3.2. Inject the compound slowly to avoid interference with cerebrospinal fluid’s natural flow. After the injection, let the needle rest in site for 1 minute [1], then carefully remove it with the help of fine tip forceps [2]. 
3.2.1. Talent injecting the compound and then letting the needle rest. 
3.2.2. Talent carefully removing the needle.
3.3. Close the skin with a few drops of cyanoacrylate adhesive [1] and apply local anesthetic at the injection site [2]. Remove the animal from the holder [3] and place it in a clean cage on a heating pad, then make sure to monitor the animal until it regains consciousness [4]. 
3.3.1. Talent closing the skin with adhesive. 
3.3.2. Talent applying local anesthetic to the injection site. 
3.3.3. Talent removing the animal from the holder. 
3.3.4. Talent placing the animal in a clean cage. 


Results
4. Results: Specific Labelling of Leptomeningeal Cells via Intracisternal Injection of Endoxifen
4.1. Intracisternal injection of endoxifen in transgenic mice expressing CreER (pronounce ‘cre-E-R’) under the Cx30 promoter and an inducible fluorescent reporter allows for specific recombination of leptomeningeal cells without labelling the neighboring Cx30-expressing surface and parenchymal astrocytes in the cortex [1]. 
4.1.1. LAB MEDIA: Figure 1 C – G. 
4.2. This injection protocol takes advantage of the physiological movement of the cerebrospinal fluid, so the endoxifen solution is distributed throughout the subarachnoid space to efficiently recombine leptomeningeal cells overlaying the olfactory bulbs, cortex, and cerebellum [1].
4.2.1. LAB MEDIA: Figure 1 C. 
4.3. The solution does not cross the brain-meningeal barrier or come in contact with astroglial cells of the parenchyma [1-TXT], as opposed to systemic administration through oral gavage [2-TXT].
4.3.1. LAB MEDIA: Figure 1 D and E. Video Editor: Label D “Vehicle Solution” and E “Endoxifen”.
4.3.2. LAB MEDIA: Figure 1 E and F. Video Editor: Label E “Intracisternal Injection” and F “Oral Gavage”.
4.4. Recombination of leptomeningeal cells after intracisternal injection was identified through Pdgfra (pronounce ‘P-D-G-F-R-A’) reactivity [1], while surface [2] and parenchymal [3] astrocytes expressing Gfap (pronounce ‘G-F-A-P’) remained unlabeled [4]. 
4.4.1. LAB MEDIA: Figure 1 G. 
4.4.2. LAB MEDIA: Figure 1 G. Video Editor: Emphasize where the arrowhead is pointing. 
4.4.3. LAB MEDIA: Figure 1 G. Video Editor: Emphasize where the arrow is pointing. 
4.4.4. LAB MEDIA: Figure 1 G. 





Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Margherita Zamboni: When attempting this procedure, it is important to locate the injection site for intracisternal delivery. This visual demonstration provides the technical knowhow to carry out the procedure while minimizing the risk of damaging the underlying neural tissue.

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.1.1.

5.2. Giuseppe Santopolo: Gene ablation studies can be performed with this technique to investigate leptomeningeal roles in corticogenesis and regulation of cerebrospinal fluid composition and to identify adhesion sites for spreading of bacteria in the subarachnoid space.

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