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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? No, video microscopy is not required.
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? Yes, in step 5.5. 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.

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) No particular step. 
D.  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. There is no step that is particularly difficult.
E.  Will the filming need to take place in multiple locations? Yes. If yes, how far apart are the locations? Yes, the filming will take place in two areas of our Research Center, located approximately five minutes away by walking inside the center.
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this procedure is to identify beta-amyloid plaques in brain sections from Alzheimer’s disease mouse models prior to pre-embedding immunostaining and tissue processing for electron microscopy.
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Kanchan: This method can help answer key questions in the neuroimmunology field, such as the interaction of microglial cells with synapses nearby amyloid-( plaques. 

1.2. Hassan: The main advantage of this technique is that it allows to pre-screen brain tissue sections containing amyloid-( plaques in the regions and layers of interest.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Julie: Though this method can provide insight into Alzheimer's disease, it can also be applied to any other diseases or tissues where amyloidosis is present.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
None. 
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.4.  Procedures involving animal subjects have been approved by the Canadian Council on animal care guidelines as administered by the Animal Care Committee of Université Laval.
Protocol (read by voice talent at JoVE):

2. Methoxy-X04 Solution Preparation and Injection
2.1. First, prepare a 5 milligrams per milliliter solution of methoxy-X04 (pronounced X-oh-4) compound [2.1.1-MED]. Using a microbalance, weigh 5 milligrams of the methoxy-X04 [2.1.2-CU]. 
2.1.1. Talent retrieves methoxy-X04 from the refrigerator. 
2.1.2. Around 5 mg is transferred from the container to weigh paper/boat on the centrifuge. Please have label of methoxy-X04 tube visible.
2.2. Under a fume hood, dissolve the methoxy-X04 in 100 microliters of DMSO and stir until a clear greenish solution is obtained [2.1.3-MED-over the shoulder]. 
2.2.1. *film as written. Ensure that footage of the greenish solution is taken so that the shot can be edited to fade from the addition of DMSO to the final color if the green color takes time to appear.  
2.3. Successively add 450 microliters of propylene glycol [2.2.1-MED] and 450 microliters of phosphate buffered saline while stirring [2.2.2-MED-TXT]. Keep the solution mixing at 4oC overnight [2.2.3-WIDE]. 
2.3.1. Propylene glycol is added to the stirred solution seen at the end of 2.1.3. Please ensure propylene glycol tube is labeled and label is visible to camera. 
2.3.2. PBS is added. Please ensure PBS tube is labeled and label is visible to camera. TEXT: Final composition: 10% dimethyl sulfoxide (DMSO), 45% propylene glycol, and 45% sodium phosphate buffered saline). 
2.3.3. Talent places the solution on the rotator in the fridge/cold room. 
2.4. The next day, a yellowish green emulsion should be seen [2.3.1-MED-over the shoulder-TXT]. 
2.4.1. Talent looks at the emulsion and turns off the rotation. Make sure that color of emulsion is clear in the shot. TEXT: Methoxy-X04 solution may be stored at 4oC for up to two months without degradation.
3. Brain Sectioning Using a Vibratome 
3.1. After injecting methoxy-X04 at a dose of 10 milligrams per kilogram of body weight and sacrificing the animal at the desired time-point according to approved methods, wash the paraformaldehyde-fixed brain 3 times with chilled PBS [3.1.1-MED-TXT]. 
3.1.1. Talent in the sectioning area with the materials required for vibratome sectioning. Talent washes the brain with chilled PBS three times (TEXT: See written protocol for details of fixation). 
3.2. Then, using a sharp razor blade, remove the olfactory bulb [3.2.1-CU-TXT] and cut the brain coronally into two to three pieces of approximately equal height, all of which can be sectioned simultaneously in order to accelerate the procedure [3.2.2-CU].
3.2.1. *film as written. TEXT: Do not cut the OB if this region is being studied. 
3.2.2. The brain is cut into 2 or 3 pieces of equal height. 
3.3. Glue the pieces of brain tissue onto the specimen plate secured into the tray [3.3.1-MED]. Make sure that the smooth cut surface sticks firmly to the specimen plate [3.3.2-CU]. Add PBS solution to the tray until the entire brain surface is completely submerged [3.3.3-MED-TXT]. 
3.3.1.  Talent glues a piece of tissue to the specimen plate. If the brain was previously cut into 3 pieces begin this shot with one piece already attached to the plate. 
3.3.2. The final piece of brain is glued to the specimen plate. Ensure that the smooth cut surface if the part that is attached to the plate. 
3.3.3. *film as written. TEXT: Important: keep brain pieces and subsequent sections fully immersed in PBS throughout.
3.4. Place the tray in the vibratome [3.4.1-MED] and adjust the settings of the vibratome to yield 50 micron thick sections [3.4.2-MED-over the shoulder-TXT]. 
3.4.1. *film as written. 

3.4.2. Talent adjusting the vibratome. TEXT: Sectioning speed 0.5 mm/s. Sectioning frequency 90 Hz.  Feed thickness 50µm
3.5. Begin cutting [3.5.1-MED] and, if screening immediately, transfer the sections into PBS using a fine paintbrush [3.5.2-CU]. 
3.5.1. Show Talent operating the vibratome. 
3.5.2. A section is placed in PBS. 
3.6. Alternatively, sections can be placed in glass vials containing cryoprotectant solution for storage at -20°C [3.6.1-CU-TXT]. 
3.6.1. A section is placed in a vial containing cryoprotectant. TEXT: Cryoprotectant: 40% PBS, 30% ethylene glycol, and 30% glycerol. 
4. Screening for the Presence of Methoxy-X04-Stained Plaques
4.1. With the aid of a stereotaxic mouse brain atlas, select brain sections containing the region of interest [4.1.1-MED-over the shoulder-TXT], and place each section into cryoprotectant in a well of a 24-well culture plate [4.1.2-CU]. 
4.1.1. Talent working at bench to select hippocampal sections. A brain atlas is seen on the desk in front of Talent. TEXT: The hippocampus CA1 is examined here). 
4.1.2. *film as written. 
4.2. Next, use a disposable pipette to add a droplet of PBS onto a microscope slide [4.2.1-MED], and then place the section on the droplet [4.2.2-CU].
4.2.1. *film as written. 
4.2.2. *film as written. 
4.3. Examine the section under a fluorescent microscope to identify regions containing methoxy-X04 labeled A( (pronounced a-beta) plaques [4.3.1-MED-TXT]. 
4.3.1. Talent working at microscope, moving the stage, to examine the slide that was just prepared.  TEXT: Visualize using a fluorescence UV filter (excitation: 340-380 nm). 
4.4. Without moving the microscope stage [4.4.1-MED], capture images of the regions of interest in bright field [4.4.2-LM], as well as in fluorescence mode [4.4.3-LM]. Each image must show the same region in both fields to correlate the plaque to the structural region of the tissue section [4.4.4-LM].
4.4.1. Show Talent working at the microscope without moving the stage. 
4.4.2. LAB MEDIA: 54060_Tremblay_Figure1A
4.4.3. LAB MEDIA: 54060_Tremblay_Figure1B

4.4.4. LAB MEDIA: 54060_Tremblay_Figure1A and 54060_Tremblay_Figure1B side by side. 
4.5. Save and name the images taken according to the animal number.  Also record the well number in the plate and the field of the pictures taken [4.5.1-MED-over the shoulder-TXT]. 
4.5.1. Show Talent working at the computer typing and using the mouse to save the pictures. Detail not required. TEXT: For example 9978A1B; Animal number: 9978; Well number: A1; Field: Bright. 
4.6. Place the section back into the designated well once the imaging is completed [4.6.1-CU]. Examine the next section in the sequence using the same procedure to avoid drying the sections [4.6.2-CU].
4.6.1. *film as written. 
4.6.2. Show the next section in sequence being selected and lifted with the paint brush. 
4.7. To align the images, open the bright field and UV field images for the same ROI in ImageJ [4.7.1-SCREEN]. 
4.7.1. SCREEN CAPTURE: The two images are opened in image J. 
4.8. Then use the “MosaicJ plugin” to align the edges of the two images [4.8.1-SCREEN].  
4.8.1. SCREEN CAPTURE: The “MosaicJ plugin” is selected and the manipulations to align the edges of the two images are performed. 
4.9. Save the aligned and combined image according to the well number in a folder with the number of the particular animal [4.9.1-SCREEN]. 
4.9.1. SCREEN CAPTURE The pointer selects ‘save as’ or similar, the appropriate folder is opened and the well number is typed as the file name. 
4.10. Combine the images from different sections from the same animal to identify and localize the plaques in the region of interest [4.10.1-SCREEN/LAB MEDIA].  
4.10.1. SCREEN CAPTURE: A combined image/multiple images is/are seen on screen. An image may be provided for this if that is preferable. 
4.11. After the screening process is completed, store the examined sections at -20oC in a 24-well culture plate containing cryoprotectant until immunostaining or further processing is carried out [4.11.1-WIDE].
4.11.1. Talent takes the 24-well plate containing sections and puts it in the -20 freezer. 
5. Tissue Processing for Electron Microscopy 
5.1. First, prepare 1% osmium tetroxide solution in phosphate buffer in a glass vial [5.1.1-CU-TXT]. As osmium tetroxide is photosensitive, cover the glass vial with aluminum foil to protect the solution from light [5.1.2-MED]. 
5.1.1. Osmium tetroxide is added to the vial of PB solution. TEXT: Caution: Osmium tetroxide is hazardous. 
5.1.2. Talent covers the vial with aluminum foil. 
5.2. After washing in phosphate buffer, remove the buffer from the sections and spread them flat using a fine paintbrush [5.2.1-MED-over the shoulder]. Be sure to flatten the sections immediately before adding osmium tetroxide, as any folds in the sections will become permanent and attempting to flatten tissue post osmium fixation will only break the sections [5.2.2-CU].
5.2.1. Talent removes PB and begins flattening the sections. 
5.2.2. Show the flattening of the sections with the paintbrush in detail to cover this section of narrative. 
5.3. Use a transfer pipette to add osmium tetroxide to the sections, one drop at a time, until the section is immersed [5.3.1-CU]. Cover the well with aluminum foil to protect the sections from light and incubate for 30 minutes at room temperature [5.3.2-MED-TXT]. 
5.3.1.  *film as written. 
5.3.2. Talent covers the well with aluminum foil and presses start on a countdown timer set to 30 min. TEXT: This fixes the lipids within the sections. The tissue will appear very dark after osmium post-fixation.
5.4. During this incubation, prepare plastic resin in a disposable beaker [5.4.1-MED] Combine the components together in order [5.4.2-MED-over the shoulder-TXT] and mix well using a 10ml serological pipette until a uniform color is obtained [5.4.3-MED]. 
5.4.1. Talent gathers places the components for resin preparation on the bench next to the beaker. 
5.4.2. Talent combines the components in the plastic beaker. TEXT: 20g component A, 20g component B, 0.6g component C, and 0.4g component D.
5.4.3. *film as written. Make sure to show the final uniform color. 
5.5. Transfer the prepared mixture to aluminum weighing dishes. These will receive the tissue sections once they have been dehydrated [5.5.1-CU].
5.5.1. The mixture is transferred to 2 or 3 aluminum weighing dishes. 
5.6. Once the incubation time has elapsed, dehydrate the sections in increasing concentrations of ethanol for 2 minutes each [5.6.1-MED-over the shoulder-TXT]. 
5.6.1. Talent moves the sections between two concentrations of ethanol and starts a countdown timer set to 2 minutes. TEXT: EtOH: 35%, 35%, 50%, 70%, 80%, 90%, 100%, 100%, 100%.
5.7. Transfer the dehydrated-sections from the 24-well culture plate into 20-milliliter glass vials [5.7.1-MED]. Then immerse the sections in propylene oxide three times for two minutes each time to remove residual ethanol [5.7.2-CU-TXT]. 
5.7.1. *film as written. 

5.7.2. Sections are immersed in propylene oxide. TEXT: Caution! Propylene oxide is hazardous and dissolves plastic. 
5.8. Next, use a bent glass pipette tip or a fine paintbrush to transfer the sections from propylene oxide solution into the plastic resin [5.8.1-CU-TXT], and leave overnight for infiltration at room temperature [5.8.2-MED].
5.8.1.  *film as written. One section is transferred. TEXT: Be careful not to dilute the resin with propylene oxide.
5.8.2. Show all of the the dishes containing sections. 
5.9. After infiltration, place the aluminum weighing dishes containing the specimens into a 50 to 60°C oven for 10 to 15 minutes [5.9.1-MED-over the shoulder]. 
5.9.1. Talent places the weighing dishes in the oven 
5.10. To embed sections on poly-chloro-tri-fluoro-ethylene (TEXT: PCTFE) film sheets [5.10.1-MED], first use a fine paintbrush to paint a thin layer of resin onto the section [5.10.2-CU]. 
5.10.1. Talent retrieves the pack of PCTFE. 
5.10.2. *film as written. 
5.11. Then move one section of tissue at a time from an aluminum weighing dish to the PCTFE film sheet [5.11.1-MED].  Remove excess resin from around the tissue, being careful not to disturb it [5.11.2-CU]. 
5.11.1. Talent moves one section to the film sheet. 
5.11.2. *film as written. 
5.12. After moving all the sections from one weighing dish to the PCTFE film sheet [5.12.1-MED], place a second PCTFE sheet over the first, creating a sandwich of tissue and resin in between the two sheets [5.12.2-CU].
5.12.1. Show Talent finishing up the last section. 

5.12.2. *film as written. 
5.13. Polymerize the resin in an incubator for three days at 55 to 60°C [5.13.1-MED]. The tissue is then ready for ultrathin sectioning and ultrastructural examination [5.13.2-CU-TXT]. 
5.13.1. Talent places the resin in the incubator. 

5.13.2. Show the material after polymerization, either laid out on the bench or in Talent’s hands. TEXT: After 3 days at 60°C. 
6. Results: Visualization of Aβ Plaques in 21-month old APP-PS1 Mice Using Light Microscopy Following Systemic Injection of the Fluorescent Dye Methoxy-X04. 
6.1. The following images show dual imaging of one hippocampal section using bright field and fluorescence modes. The regions and layers of interest are visualized under bright field…
6.1.1. LAB MEDIA: 54060_Tremblay_Figure1A
6.2. …while the Aβ plaques are successfully localized using an UV filter at a range of 340 to 380 nanometers. 
6.2.1. LAB MEDIA: 54060_Tremblay_Figure1B
6.3. This image shows a hippocampal section before pre-embedding immunostaining for IBA1. A visible plaque is outlined by the dotted line. 
6.3.1. LAB MEDIA: 54060_Tremblay_Figure1C
6.4. This image shows the same section after pre-embedding immunostaining for IBA1, and processing for transmission electron microscopy. Note that the plaque, encircled by a dotted line, is still visible upon tissue processing for electron microscopy. 
6.4.1. LAB MEDIA: 54060_Tremblay_Figure1D
Authors - In video, results cannot easily be spatially arranged, rather, results are presented temporally and timed with the narration.   Please resubmit multi-paneled figures for the video, so that each panel is provided as a single image and eliminate panel labels (‘A’ ‘B’ etc). 

7. Conclusion (said by authors on camera)
7.1. Kanchan: Once mastered, this protocol can be completed in one week if it is performed properly.

7.2. Hassan: While attempting this procedure, it’s important to remember that every step must be done rigorously to reduce the probability of contamination and ultrastructural degradation which will affect the quality of end samples.

7.3. Julie: Don't forget that working with osmium can be extremely hazardous and precautions such as wearing a labcoat and gloves should always be taken while performing this procedure. 
7.4. Kanchan: Be sure to dispose of the reagents in accordance with your facility's guidelines.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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