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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 visually important?
2.2., 2.3., 3.3., 4.5., 5.1.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.5.
5. Will the filming need to take place in multiple locations (greater than walking distance)? 
Y, LMD microscope is in Kellogg Eye Center, 0.6 miles 


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. Andrea Comba: This protocol uses laser microdissection and RNA-sequencing to analyze the differential mRNA expression of intra-tumoral heterogeneity, such as areas of accumulation of mesenchymal-like cells or areas of tumor invasion [1].

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

1.2. Pedro Lowenstein: This method has been optimized to preserve good quality tissue histology and RNA integrity to facilitate the acquisition of high-quality laser microdissection samples [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. Padma Kadiyala: This method is sensitive and highly reproducible and can be utilized to study tumor morphology and heterogeneity in various tumor models [1].

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

1.4. Pedro Lowenstein: Laser microdissection of frozen brain tumor tissue is a cost-effective, reliable technique for the isolation of discrete anatomical areas or cell populations from tumor tissues to study their molecular profiles [1].

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

1.5. Andrea Comba: LMD can be utilized to gain in-depth mechanistic knowledge about the molecular events that take place during tumor progression and could reveal novel therapeutic targets [1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time

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

1.1. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Michigan.

Section - Protocol
2. Animal Perfusion and Brain Preservation
2.1. When in vivo bioluminescence of the mouse tumor burden reaches a signal between 1 x 106 and 1 x 107 photons [1], flush oxygenated Tyrode’s solution through the circulatory system of the euthanized, tumor-bearing mouse until the liver and lungs have been completely cleared of blood [2-TXT].
2.1.1. WIDE: Talent at imaging system, imaging mouse 
2.1.2. System being flushed with Tyrode’s solution, with Tyrode’s solution container visible in frame as possible TEXT: Euthanasia: Anesthesia + exsanguination
2.2. Continue perfusing the animal with 30% sucrose solution dissolved in Tyrode’s solution for an additional 15 minutes [1-TXT].
2.2.1. System being flushed with sucrose, with sucrose solution container visible in frame as possible Videographer: Important step TEXT: See text for all solution preparation details
2.3. To evaluate the success of the perfusion, confirm that the neck, tail and legs are rigid at the end of the circulation [1].
2.3.1. Tail rigidity being checked Videographer: Important step
2.4. Then harvest the brain according to standard protocols [1] and store the brain overnight in fresh 30% sucrose solution [2].
2.4.1. Talent harvesting brain Videographer: More Talent than rat in shot
2.4.2. Brain being placed into sucrose solution, with sucrose container visible in frame
3. Glioma Brain Tumors Tissue Cryopreservation
3.1. To prepare for the cryopreservation, fill a jar with cold isopentane-2-methylbutane [1] and place the jar into a container filled with liquid nitrogen [2].
3.1.1. WIDE: Talent adding solution(s) to jar
3.1.2. Talent placing jar into LN2
3.2. While the solvent is chilling, blot the brain dry on a piece of filter paper [1] and place the brain into a labeled cryomold [2].
3.2.1. Brain being blotted
3.2.2. Brain being placed into mold
3.3. Carefully add approximately 5 milliliters of optimal temperature cutting medium to the center of the cryomold [1-TXT] and place the brain into the mold in the desired orientation [2].
3.3.1. OCT being added to mold Videographer: Important step TEXT: Caution: Avoid bubbles
3.3.2. Brain being placed into mold, with OCT container visible in frame Videographer: Important step
3.4. Using clean forceps, quickly place the cryomold into the chilled isopentane-2-methylbutane for 30-40 seconds [1].
3.4.1. Talent placing mold 
3.5. Once the cutting medium has solidified, transfer the cryomold onto dry ice [1-TXT] and wrap the cryomold and snap-frozen brain tissue in aluminum foil for minus 80-degree Celsius storage [2].
3.5.1. Mold being placed onto dry ice TEXT: Do not snap-freeze >2 min
3.5.2. Mold being wrapped
4. Frozen Brain Tumor Tissue Sectioning
4.1. To acquire frozen brain tumor tissues sections, first set the temperature of a cryostat between minus 20 and minus 24 degrees Celsius [1] and place the sample block into the cryostat chamber for 30-60 minutes [2].
4.1.1. WIDE: Talent setting temperature
4.1.2. Talent placing block into chamber
4.2. While the sample is equilibrating, clean the chamber and knife holder with 100% ethanol [1] and spray the section brushes with RNase cleaning solution [2].
4.2.1. Chamber and/or knife holder being sprayed/wiped
4.2.2. Brushes being cleaned
4.3. When the sample is ready, remove the mold [1] and use fresh cutting medium to attach the frozen tissue block to the cryostat specimen disk [2].
4.3.1. Mold being removed
4.3.2. Block being attached to disk
4.4. Place the block in the disk holder [1] and align the block with the knife blade [2].
4.4.1. Block being placed into holder
4.4.2. Block being aligned with blade
4.5. Acquire 10-micrometer sections of the brain [1], using one of the RNase-free brushes to carefully flatten and uncurl the tissue pieces onto the cutting surface [2].
4.5.1. Section being cut Videographer: Important/difficult step
4.5.2. Section being flattened Videographer: Important/difficult step
4.6. To mount the brain tissue sections onto slides, smoothly press the positively charged side of a labeled RNase-free PEN (pen) glass slide onto the section [1-TXT] and place the slide into a storage box inside the chamber [2].
4.6.1. Slide being pressed onto section TEXT: PEN: polyethylene naphthalate
4.6.2. Slice being placed into box
4.7. When all of the slides have been collected, place the storage box at minus 80 degrees Celsius [1].
4.7.1. Talent placing box into -80 °C storage
5. Cryopreserved Brain Tissue Section Fixation and Staining
5.1. To dissolve the cutting medium before laser microdissection, submerge the slides in 30-second, sequential, descending ethanol immersions [1-TXT] followed by Cresyl violet solution staining for 20 seconds [2] and 5 seconds in 0.5% eosin Y solution [3].
5.1.1. WIDE: Talent placing slide(s) into 95% ethanol, with other ethanol containers visible in frame as possible Videographer: Important step TEXT: 95% EtOH -> 75% EtOH -> 50% EtOH 
5.1.2. Slide(s) being placed in Cresyl violet solution, with Cresyl violet solution container visible in frame Videographer: Important step
5.1.3. Slide(s) being placed into 0.5% eosin Y solution, with eosin Y solution container visible in frame Videographer: Important step
5.2. At the end of the eosin Y incubation, use filter paper to blot the slides dry [1] and dehydrate the slides in sequential, ascending ethanol immersions [2-TXT].
5.2.1. Slide being blotted
5.2.2. Talent placing slide(s) into 50% ethanol, with other ethanol containers visible in frame as possible TEXT: 50% EtOH 25 s -> 75% EtOH 25 s -> 95% EtOH 30 s-> 100% EtOH 60 s
5.3. After the 60-second ethanol immersion, rinse the slides in a container of xylene for 3 minutes [1].
5.3.1. Slide(s) being placed into xylene, with xylene container visible in frame
5.4. Next, dry the slides on a RNase-free surface at room temperature for 10 seconds [1] before mounting the samples in mounting medium prepared with RNase-free water [2-TXT].
5.4.1. Slide being placed onto RNase-free surface, with RNase cleaning solution visible in frame
5.4.2. Mounting medium being added to slide, with mounting medium container visible in frame TEXT: Do not fully dry xylene before mounting
5.5. After 10-20 seconds, transfer the slides onto the microscope microdissection platform [1].
5.5.1. Talent placing slide(s) onto platform
6. Laser Capture Microdissection 
6.1. For laser capture microdissection, turn on the power [1] before turning on the laser [2].
6.1.1. WIDE: Talent turning on power
6.1.2. Talent turning on laser
6.2. Next, turn on the microscope controller and the computer [1] and start the laser capture microdissection software [2]. 
6.2.1. Talent turning on controller and/or computer
6.2.2. Talent starting software, with monitor visible in frame
6.3. In the Microscope control panel, select the 10x magnification [1].
6.3.1. SCREEN: screenshot_1: 00:00-00:09
6.4. Under Laser control, set the laser parameters for tissue dissection and select a laser frequency of 120 hertz and a laser current of 100% [1].
6.4.1. SCREEN: screenshot_1: 00:10-00:22
6.5. For accurate laser microdissection, set the speed to 10 and set the aperture to 10 micrometers [1].
6.5.1. SCREEN: screenshot_1: 00:23-00:31
6.6. Then set the power to 53 [1-TXT].
6.6.1. SCREEN: screenshot_1: 00:32-00:36 TEXT: Laser power at higher setting may cause glass etching
6.7. Load the tissue collector that will capture the tissue following dissection [1] and click the second unload button [2].
6.7.1. Tissue collector being loaded
6.7.2. SCREEN: screenshot_2: 00:00-00:11
6.8. Replace the empty collector with DNase- and RNase-free 0.5-milliliter PCR flat head tubes containing 30 microliters of lysis buffer per tube [1].
6.8.1. Talent adding tube(s) to collector
6.9. Return the collector to the machine [1] and click Continue to proceed [2].
6.9.1. Talent placing collector in machine
6.9.2. SCREEN: screenshot_2: 00:12-00:16
6.10. Load the processed specimen onto the microscope [1] and click unload in the laser microdissection software [2].
6.10.1. Talent loading specimen
6.10.2. SCREEN: screenshot_3: 00:00-00:16
6.11. Mount the sample onto the slide holder [1] and place the slide holder onto the stage [2].
6.11.1. Talent mounting sample
6.11.2. Talent placing holder onto stage
6.12. Click Continue to proceed [1] and select Draw and Cut in the Cut Shapes window [2].
6.12.1. SCREEN: screenshot_3: 00:17-00:28
6.12.2. SCREEN: screenshot_4: 00:00-00:20 Video Editor: pleas speed up
6.13. Use the microscope controls to find the area of interest [1] and draw an outline around the region of interest [2].
6.13.1. Talent finding ROI
6.13.2. SCREEN: screenshot_4: 00:21-00:40 Video Editor: pleas speed up
6.14. Then select a destination collector tube and click Start Cut to proceed to the tissue microdissection [1-TXT].
6.14.1. SCREEN: screenshot_4: 00:41-01:05 Video Editor: pleas speed up TEXT: Multiple ROI may be drawn and microdissected from single slide
6.15. When all of areas of interest have been dissected, transfer the collector tubes from the holder onto dry ice until their downstream processing [1-TXT]. 
6.15.1. Talent placing tubes onto dry ice TEXT: Samples can be stored long term at -80 °C



Section – Results
7. Results: Representative RNA Quality Control and Library Preparation

7.1. To acquire tissues with a superior morphology and RNA integrity, various perfusion approaches were evaluated [1].

7.1.1. LAB MEDIA: Table 10 Video Editor: please sequentially emphasize Method 1-Method 5 rows

7.2. To dissect the areas of interest, it is necessary to stain the tissues with innocuous dyes for RNA [1].

7.2.1. LAB MEDIA: Figure 2 image only

7.3. The subsequent perfusion of tumor bearing mice with Tyrode’s solution and 30% sucrose followed by an overnight incubation in 30% sucrose [1] results in the preservation of the morphology [2] and RNA integrity of the mouse tissue [3].

7.3.1. LAB MEDIA: Figure 3
7.3.2. LAB MEDIA: Figure 3 Video Editor: please emphasize Figure 3D image
7.3.3. LAB MEDIA: Figure 3 Video Editor: please emphasize Figure 3D graph

7.4. Although paraformaldehyde tissue fixation results in a high-quality tissue morphology [1], the RNA integrity is negatively impacted [2].

7.4.1. LAB MEDIA: Figure 3 Video Editor: please emphasize Figure 3B image
7.4.2. LAB MEDIA: Figure 3 Video Editor: please emphasize Figure 3B graph

7.5. Other approaches, such as using a Tyrode’s solution incubation [1] or Tyrode’s solution plus 30% sucrose solution incubations do not affect the RNA quality [2], but a reduced resolution in the tissue morphology is observed [3].

7.5.1. LAB MEDIA: Figure 3 Video Editor: please emphasize Figure 3A graph
7.5.2. LAB MEDIA: Figure 3 Video Editor: please emphasize Figure 3C graph
7.5.3. LAB MEDIA: Figure 3 Video Editor: please emphasize Figure 3A and 3C images

7.6. If the tissues are not mounted with mounting medium, the sections become dehydrated and the morphology deteriorates [1], while mounting of the tissue samples with 15% mounting medium dissolved in water maintains a high-quality tissue morphology [2]. 

7.6.1. LAB MEDIA: Figure 4 Video Editor: please emphasize Figure 4A image
7.6.2. LAB MEDIA: Figure 4 Video Editor: please emphasize Figure 4B image

7.7. Laser capture microdissection microscope imaging [1] allows selection of the tumor tissue for dissection [2].

7.7.1. LAB MEDIA: Figures 5A and 5B Area Selection images
7.7.2. LAB MEDIA: Figures 5A and 5B 5 DRAW images Video Editor: please emphasize red and blue outlines as necessary/possible

7.8. This region of interest selection then allows dissection of the areas of interest within each tissue sample [1] for RNA integrity analysis [2].

7.8.1. LAB MEDIA: Figures 5A and 5B 5 CUT images
7.8.2. LAB MEDIA: Figures 5A and 5B CUT images and Figure 5C graphs Video Editor: please emphasize graph and RNA integrity bands image



Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Andrea Comba: Maintaining a high-quality tumor tissue morphology and RNA integrity is critical. Tyrode’s Solution and 30% sucrose perfusion with overnight preservation in 30% sucrose significantly improves the tissue morphology for LMD [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 2.2.-2.4.)
8.2. Andrea Comba: Quick glioma tissue fixation, staining, and mounting with gum solution is critical step to preserving RNA quality and preventing cracks from forming within the tissue [1]. 
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 5.1., 5.4.) Videographer: Can cut for time
8.3. Pedro Lowenstein: We recommend sectioning at least 2.5 x 106 square-micrometers total tumor/tissue area to obtain appropriate amounts of RNA, for both RNA quality control and transcriptomic analyses [1].
8.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 6.9.) Videographer: Can cut for time
8.4. [bookmark: _GoBack]Pedro Lowenstein: LMD enables the analysis of the molecular signaling pathways that regulate glioma heterogeneity and invasion, which could reveal novel potential targets for future translational development in preclinical glioma models [1]. 
8.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time
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