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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y 
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most visually important? 
2.2., 2.3., 3.3., 3.7., 3.8.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.3., 3.7. The single most difficult aspect of this procedure is the dissection of the SVZ and DG since they are difficult to find and to isolate. The use of an atlas of the postnatal mouse brain facilitates this task.
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. Sara Xapelli: The neurosphere assay is a useful in vitro technique for studying the inherent properties of neural stem/progenitor cells, including their proliferation, self-renewal, and multipotency, in both physiological and pathological contexts [1].

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

1.2. Sara Xapelli: Due to its three-dimensional structure, this technique is a powerful tool for studying adult neurogenesis. It is also useful for culturing and obtaining higher yields of neural stem/progenitor cells [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. Filipa F. Ribeiro: This neurosphere assay can be applied to the study of brain disorders, such as Alzheimer’s and Parkinson’s diseases or multiple sclerosis [1].

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

1.4. Filipa F. Ribeiro: Neurospheres can also be obtained from other brain regions or systems, such as adipose tissue or the gut [1].

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

Introduction of Demonstrator (Said by you on camera):

1.5. Sara Xapelli: Demonstrating the procedure with Filipa Ribeiro will be Rita Soares, a PhD student in my group [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 Welfare Body at iMM - ORBEA-iMM - and the National Competent authority - DGAV.


Section - Protocol
2. Postnatal Day 1-3 (P1-3) Mouse Brain Harvest
2.1. To harvest postnatal day 1-3 mouse brains, hold the ventral part of the body at the base of the head [1-TXT] and use small, pointed scissors to make a midline incision in the skin over the entire length of the head to expose the skull [2].
2.1.1. WIDE: Talent holding body Videographer: More Talent than mouse in shot TEXT: Euthanasia: decapitation
2.1.2. Incision being made
2.2. Make a longitudinal incision at the base of the skull [1] and continue cutting along the sagittal suture at as shallow an angle as possible to avoid damaging the brain structures [2].
2.2.1. Longitudinal incision being made Videographer: Important step
2.2.2. Suture being cut Videographer: Important step
2.3. Use curved forceps to peel the skull to the sides to expose the brain [1] and slide a small spatula under the brain to cut the cranial nerves and blood vessels that are connected to the base of the brain [2]. 
2.3.1. Skull being peeled/brain being exposed Videographer: Important step
2.3.2. Spatula being slid under brain Videographer: Important step
2.4. Place the brain into a Petri dish of cold HBSS (H-B-S-S) supplemented with antibiotics [1-TXT] and place the dish under a dissecting microscope at low magnification [2].
2.4.1. Brain being placed into dish TEXT: HBSS: Hank’s balanced salt solution; see text for all solution and medium preparation details
2.4.2. Talent placing dish under microscope
2.5. Position the brain on its dorsal surface [1].
2.5.1. SCOPE: Brain being positioned 
2.6. While holding the brain by the cerebellum, use fine forceps to remove the meninges from the ventral side of the brain and the olfactory bulbs [1].
2.6.1. SCOPE: Meninges being removed
2.7. Rotate the brain onto the ventral aspect [1] and peel off the rest of the meninges [2].
2.7.1.  SCOPE: Brain being rotated
2.7.2. SCOPE: Meninges being removed NOTE: use from 25’’-35’’ and 1.05’-1.15’
2.8. Then use the forceps to remove the cerebellum [1] and use curve-pointed forceps to transfer the brain onto a piece of filter paper with an 11-micrometer pore on top of a tissue chopper [2].
2.8.1. SCOPE: Cerebellum being removed
2.8.2. Brain being placed onto paper
3. Subventricular Zone (SVZ)/Dentate Gyrus (DG) Microdissections 
3.1. For SVZ (S-V-Z) microdissection, begin by chopping the brain into 450-micrometer coronal sections [1].
3.1.1. WIDE: Talent chopping brain
3.2. Use wet lamina to collect the sectioned brain into a new Petri dish filled with cold antibiotic-supplemented HBSS under a dissecting microscope [1] and use forceps to separate coronal slices in an anterior-to-posterior fashion until slices with the lateral ventricles are reached [2-TXT].
3.2.1. Talent placing dish under microscope
3.2.2. SCOPE: Slices being dissected TEXT: Microdissect in anterior-to-posterior fashion
3.3. Use fine forceps to cut the thin layer of tissue surrounding the lateral wall of the ventricles, excluding the striatal parenchyma and the corpus callosum [1], and place one tip of the forceps immediately under the corpus callosum and the other into the tissue immediately adjacent to the ventral area of the lateral ventricle to isolate the SVZ [2].
3.3.1. SCOPE: Tissue being cut Videographer: Important/difficult step
3.3.2. SCOPE: Tip being placed under corpus callosum then immediately adjacent to lateral ventricle Videographer: Important/difficult step; can split action into separate shots as necessary 
3.4. Cut a small line of tissue surrounding the lateral ventricle [1-1b] and collect the dissected tissue into a sample tube containing supplemented HBSS solution [2].
3.4.1. SCOPE: Tissue being cut
3.4.1B Added shot. 
3.4.2. Talent placing tissue into tube 
3.5. When all of the slices have been microdissected with forceps and the hippocampal formation has been reached [1-TXT], discard the first slice with hippocampus in which the DG (D-G) is still unrecognizable [2].
3.5.1. SCOPE: Shot of first slice of hippocampus TEXT: Exclude SVZ in slices in which both lateral ventricles and hippocampal formation begin to appear
3.5.2. SCOPE: Slice being discarded NOTE: Don’t use take 2 
3.6. To remove the DG, first isolate the hippocampus from the slices [1] and refocus the microscope to visualize the borders around DG [2-TXT].
3.6.1. SCOPE: Hippocampus being isolated
3.6.2. SCOPE: Borders coming into focus TEXT: A brain atlas may help SVZ and DG identification
3.7. To harvest the DG, use forceps to make a cut between the DG and CA1 (C-A-one) region [1] followed by a vertical cut between the DG and CA3 region [2].
3.7.1. SCOPE: Cut being made between DG and CA1 Videographer: Important/difficult step NOTE: Use take 3
3.7.2. SCOPE: Cut being made between CG and CA3 Videographer: Important/difficult step NOTE: Use take 3
3.8. Then remove the fimbria and any adjacent tissue [1] and place the harvested tissue into a separate tube of antibiotic-supplemented HBSS solution [2].
3.8.1. SCOPE: Tissues being removed Videographer: Important step NOTE: Use take 3
3.8.2. Talent placing tissue into tube
4. Tissue Dissociation 
4.1. To dissociate the SVZ and DG samples, add 0.05% trypsin-EDTA (E-D-T-A) to a final concentration of 5-10% of trypsin-EDTA in HBSS to each tube [1] for an approximately 15-minute incubation at 37 degrees Celsius [2].
4.1.1. WIDE: Talent adding trypsin-EDTA to tube, with trypsin-EDTA container visible in frame
4.1.2. Talent placing tube into incubator
4.2. Rita Soares: The overuse of trypsin or a too long incubation time can lead to increased cell death, negatively impacting cell growth [1].

4.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
4.3. When the tissue has clumped together, replace the enzyme solution for four consecutive washes with 1 milliliter of fresh supplemented HBSS per wash [1].
4.3.1. Shot of tube with tissue, then HBSS + abx being added to tube, with HBSS + abx container visible in frame
4.4. After the last wash, resuspend the digested tissues in 1 milliliter of serum-free medium supplemented with 10 nanograms/milliliter of epidermal growth factor and 5 nanograms/milliliter of basic fibroblast growth factor per tube [1].
4.4.1. Talent adding medium to tube, with medium and growth factor containers visible in frame
4.5. Then mechanically dissociate the tissues with gentle pipetting 7-10 times with a P1000 pipette until a homogenous cell solution has been obtained [1].
4.5.1. Tissue being dissociated NOTE: Stop take 2 at 28”
5. Postnatal Neural Stem Cell Expansion 
5.1. To determine the density of the dissociated DG and SVZ cell [1], count the cells in each suspension on a hematocytometer [2].
5.1.1. WIDE: Talent adding cells to hemacytometer Videographer/Video Editor: shot will be used again
5.1.2. Talent counting cells, with both tubes visible in frame
5.2. To expand the cells into neurospheres, dilute the individual cell populations at a 2 x 104 cells/milliliter density in serum-free medium supplemented with growth factors[1] and seed 5 milliliters of the cell suspension into uncoated 60-millimeter-diameter Petri dishes [2].
5.2.1. Talent adding medium to tube(s), with medium container visible in frame NOTE: Use take 2
5.2.2. Talent adding cells to dish NOTE: Use take 2
5.3. Then incubate the SVZ cells for 6-8 days and the DG cells for 10-12 days at 37 degrees Celsius for primary neurosphere formation [1].
5.3.1. [bookmark: _GoBack]Talent placing plate(s) into incubator Videographer/Video Editor: shot will be used again NOTE: Use take 2
6. Neurosphere Passaging 
6.1. When the majority of the neurospheres have a 150-200-micrometer-diameter, harvest the supernatants from the cultures [1] and collect the neurospheres by centrifugation [2-TXT].
6.1.1. WIDE: Talent adding supernatant to tube(s), with culture dishes visible in frame
6.1.2. Talent placing tube(s) into centrifuge TEXT: 5 min, 300 x g, RT
6.2. Resuspend the neurosphere pellet with a mouse chemical dissociation kit according to the manufacturer’s instructions [1] before collecting the neurospheres with another centrifugation [2].
6.2.1. Shot of pellet if visible, then reagent being added to tube, with kit visible in frame
6.2.2. Talent placing tube(s) into centrifuge
6.3. Replace the supernatant with 1 milliliter of serum-free medium supplemented with growth factors [1] and gently triturate the pellet about 10 times [2].
6.3.1. Shot of pellet if visible, then medium being added to tube, with medium container visible in frame
6.3.2. Pellet being triturated
6.4. Count the dissociated neural cells as demonstrated [1] and reseed the cells at a 2 x 104 cells/milliliter density in serum-free medium supplemented with growth factors into new 60-millimeter Petri dishes [2].
6.4.1. Use 5.1.1. Cells being added to hemacytometer
6.4.2. Talent adding cells to plate
6.5. Then return the cells to the cell culture incubator for an additional 6-8 or 10-12 days as appropriate to obtain secondary neurospheres [1].
6.5.1. Use 5.3.1. Plates being placed into incubator



Section – Results
7. Results: Representative Neurosphere Expansion and Characterization

7.1. SVZ and DG neurospheres obtained by using the neurosphere assay [1] are composed of undifferentiated [2], Sox2 (socks-two)-positive, nestin-positive cells [3].

7.1.1. LAB MEDIA: Figure 1A
7.1.2. LAB MEDIA: Figure 1A Video Editor: please emphasize green signal in fluorescence images
7.1.3. LAB MEDIA: Figure 1A Video Editor: please emphasize red signal in fluorescence images

7.2. Notably, SVZ-derived neurospheres have larger dimensions than their DG counterparts [1].

7.2.1. LAB MEDIA: Figure 1A Video Editor: please outline/emphasize SVZ circumference or diameter

7.3. Importantly, under differentiation conditions, SVZ- and DG-derived neural stem-progenitor cells migrate out of the neurospheres [1], forming a pseudomonolayer of cells [2].

7.3.1. LAB MEDIA: Figure 1B Video Editor: please outline/emphasize round monolayers in images

7.4. In both neurogenic regions, it is possible to observe the presence of Sox2-double positive, nestin-double positive, doublecortin-double negative cell pairs corresponding to symmetrical divisions indicative of self-renewal [1] …

7.4.1. LAB MEDIA: Figure 2 Video Editor: please add arrowheads/emphasize cells indicated by arrowheads in Figures 2A1 and 2B1

7.5. … cell pairs in which one cell is Sox2-positive, nestin-positive, and doublecortin-negative and the other cell is Sox2-negative, nestin-negative, and doublecortin-positive, demonstrating asymmetrical divisions [1] …

7.5.1. LAB MEDIA: Figure 2 Video Editor: please add arrow/emphasize cells indicated by arrows in Figures 2A1 and 2B2

7.6. … and Sox2-double negative, nestin-double negative, and doublecortin-double positive cell pairs corresponding to symmetrical divisions, indicative of differentiation [1].

7.6.1. LAB MEDIA: Figure 2 Video Editor: please add dashed line arrows/emphasize cells indicated by dashed line arrows in Figures 2A2 and 2B1

7.7. Overall, passaging changes the cell death rate at the second day in vitro [1].

7.7.1. LAB MEDIA: Figure 3

7.8. Neuritogenesis can be evaluated in neurons obtained from the differentiation of SVZ and DG neural stem-progenitor cells at the beginning of differentiation [1]. As observed, the length and ramification of the neurites increases with differentiation [2].

7.8.1. LAB MEDIA: Figure 4
7.8.2. LAB MEDIA: Figure 4 Video Editor: please sequentially emphasize neurite lengths from DIV1 to DIV3

7.9. A high percentage of proliferative cells are observed in SVZ primary neurospheres compared to DG neurospheres [1], although the percentage of proliferating progenitors that differentiate into mature neurons is similar in both neurogenic niches [2].

7.9.1. LAB MEDIA: Figure 5A Video Editor: please emphasize light grey data bar and/or add/emphasize bracket and asterisk
7.9.2. LAB MEDIA: Figure 5B Video Editor: please add bracket and “n.s.” text over data bars

7.10. Both cell types are also able to differentiate into immature neurons [1], mature neurons [2], oligodendrocyte precursor cells [3], mature oligodendrocytes [4], and astrocytes [5].

7.10.1. LAB MEDIA: Figure 6 Video Editor: please emphasize Figures 6B and 6H
7.10.2. LAB MEDIA: Figure 6 Video Editor: please emphasize Figures 6F and 6L
7.10.3. LAB MEDIA: Figure 6 Video Editor: please emphasize Figures 6C and 6I
7.10.4. LAB MEDIA: Figure 6 Video Editor: please emphasize Figures 6E and 6K
7.10.5. LAB MEDIA: Figure 6 Video Editor: please emphasize Figures 6D and 6J


Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Rita Soares: After obtaining the neurospheres, several methods, including immunocytochemistry, calcium imaging, Western Blot, and RT-PCR, can be performed to study the stemness and multipotency of the neural stem-progenitor cells [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.2. Rita Soares: The neurosphere assay can be applied to genetic and disease models to further evaluate the molecular and cellular processes involved in both the proliferation and differentiation of neural stem/progenitor cells [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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