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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) _N If yes, please list make and model of your microscope: ______________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_N_ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps
2.3, 2.4, 2.5, 2.6, 3.1, 3.7, 3.9

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Preparing viable brain slices; working quickly and efficiently, handling slices gently, being certain that solution and slice oxygenation is continuous

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to quantify acute changes in neuronal surface proteins in ex vivo brain slice preparations . (Intro)
This is accomplished by first preparing viable acute brain slices. (P1, Editor, begin with the pink brain in the left panel of P1, then place one slice (the flesh colored kidney shapes) at a time over to the right as shown)
Next, the slices are treated with drugs of interest. (P2, Editor, zoom in on one of the slices and transition to the two blue blobs to the left of the word drug, then add the drug and ‘move’ the dark blue dots so that they resemble the picture to the right of the word drug.)
Then, the cell surface proteins are labeled using membrane-impermeant biotinylation reagents. (P3, Editor, show both with or without drugs as shown in P3 and add in the pink dots attached to the dark blue dots.)
Finally, surface biotinylated proteins are isolated using streptavidin affinity chromatography. (P4, Editor, transition to P4, adding the blue dots into the tubes and attaching them to the red dots as shown.)
Ultimately, immunoblotting is used to quantify changes in protein surface expression following drug treatment(s). (P5, Editor, use Figure 1 here.)
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Sijia Wu: The main advantage of this technique over existing methods, such as cell-based biotinylation, is that neuronal protein trafficking is examined in situ, rather than in heterologous expression systems or primary neuronal cultures.   

1.2. Sijia Wu: Generally, individuals new to this method will struggle to prepare viable brain slices.
Protocol (read by voice talent at JoVE):

2. Prepare Brain Slices
2.1. TEXT ON WHITE BACKGROUND: All animal handling and tissue harvesting was performed in accordance with the guidelines of the University of Massachusetts Medical School Institutional Animal Care Use Committee (IACUC), following the approved protocol #A1506 (Melikian, P.I.).
2.1.1. TEXT of the above statement

2.2. To prepare brain slices, begin by making fresh 1X artificial cerebral spinal fluid, or ACSF, and sucrose-supplemented ACSF, or SACSF, according to the text protocol.   Chill the SACSF on ice.
2.2.1.  WIDE Talent approaches bench with ACSF and SACSF and places them on bench

2.2.2. MED/CU Containers of labeled ACSF and SACSF side by side on bench

2.2.3. CU Talent places the SACSF on ice

2.3. Use 95% O2 with 5% CO2 to saturate the buffers with oxygen by bubbling for 20 minutes on ice.
2.3.1. MED/CU Talent places gas tubes into buffers and then turns on gas – see bubbling of buffers on ice

2.4. After sacrificing P30-38 mice by cervical dislocation and decapitation and rapidly removing brains, place them in pre-chilled oxygenated SACSF.
2.4.1.  CU Talent removes a brain and places it in prechilled, oxygenated SACSF – show only skull of mouse; avoid showing rest of animal
2.5. Using a vibrating microtome, make 300μm brain sections in the region of interest and, if desired, separate right and left hemispheres to use as control and experimental slices, respectively. Using a fire-polished Pasteur pipette, transfer slices to mesh-bottomed holding chambers containing oxygenated ACSF.

2.5.1 
CU Talent cuts brain slices in region of interest 
2.5.2 
Talent hemi-sects brain slices down the midline (ADDED)
2.5.3 CU/ECU Talent uses fire-polished Pasteur pipette and transfers slice to a mesh-bottomed holding chamber set in 24-well plates
2.6. Allow the slices to recover for 40 min at 31°C, with continuous, gentle bubbling.  
2.6.1. CU Talent pipettes oxygenated ACSF to slices (Shot deleted.  Chamber already contains the ASCF)
2.6.2.  MED/CU Talent places samples at 31 degrees C with gentle bubbling (note that bubbling could not be adequately filmed.  On-screen text should state “gently bubble with 95% O2/5% CO2”)

3. Drug Treatment, Slice Biotinylation, and Tissue Lysate Preparation
3.1. After the incubation, transfer the slices to individual mesh chambers in 24-well plates and wash the slices three times in prewarmed, oxygenated ACSF with constant bubbling (TEXT: 95% O2/5% CO2, 37°C).
3.1.1.  CU Talent places  transfers samples to mesh chambers and washes in prewarmed oxygenated ACSF with bubbling

3.2. If testing compounds, add 1/10th the volume of a 10x concentrated drug and mix by gently inverting.
3.2.1. CU Talent adds drug to samples

3.2.2. MED/CU Talent mixes by inverting

3.3. After gently shaking the plates in a water bath at the desired temperature, use ice-cold ACSF to rapidly chill the slices by washing them three times.
3.3.1. MED Talent removes plates from shaking water bath

3.3.2. MED/CU Talent adds ice cold ACSF to slices

3.4. To biotinylate surface proteins, prepare fresh 1.0 mg/mL sulfo-NHS-SS-biotin in ice-cold ACSF.  Add 0.75 ml of the solution to the slices and incubate on ice for 45 minutes.
3.4.1. CU Talent removes sulfo-NHS-SS-biotin from labeled container and adds to ice cold ACSF
3.4.2. CU Talent adds .75 ml to slices
3.4.3. MED/CU Talent places samples on ice
3.5. After using ice-cold ACSF to quickly wash the slices three times, incubate them for 10 min in ice-cold ACSF on ice.
3.5.1. CU Talent removes cold ACSF wash and then adds a second ice cold ACSF wash
3.5.2. MED/CU Talent places samples on ice
3.6. Then use ice-cold slice quench buffer to wash the slices three times and incubate them with 0.75 ml of slice quench buffer two times for 25 min each on ice to quench free sulfo-NHS-SS-biotin.
3.6.1. CU Talent adds slice quench buffer to slices from labeled container
3.6.2. MED/CU Talent places slices on ice
3.7. To prepare tissue lysates, wash the slices three times in ice cold ACSF before using a fire-polished Pasteur pipette to transfer each slice to a microcentrifuge tube.
3.7.1.  FREEZE FRAME from 3.5.1
3.7.2. CU Talent transfers a slice to a microfuge tube 
3.8. Gently pellet the slices by centrifuging at 200 x g for 1 min and carefully aspirate the remaining ACSF.
3.8.1. MED Centrifuge stops and talent removes slices
3.8.2. ECU Talent aspirates supernatant from a sample
3.9. Then add 400µl of ice-cold RIPA/PI and use a P200 pipette to break up the tissue by pipetting up and down once.  To complete lysis, transfer the dissociated tissue to a fresh tube and incubate for 30 min at 4°C with rotating.
3.9.1. CU Talent adds RIPA/PI to a sample from labeled container then breaks up tissue by pipetting up and down

3.9.2. CU Talent transfers tissue to fresh tube

3.9.3. MED Talent places samples at  4 °C with rotating
3.10. Centrifuge at 18,000 x g for 15 minutes at 4°C to pellet the cellular debris (TEXT: determine [protein] of lysate).  Isolate the biotinylated proteins and analyze by immunoblot according to the text protocol.
3.10.1. MED Talent places tubes into centrifuge and turns on

3.10.2. LAB MEDIA Editor, use animated P4 from the schematic narrative here and use for the entire last sentence of the VO
4. Results: Biotinylation of Brain Slices 
4.1. The neuronal dopamine transporter is internalized in response to PKC activation in cell lines.  Despite many reports demonstrating PKC-induced dopamine active transporter, or DAT surface losses in a variety of cell lines and expression systems, it has been challenging to confirm this finding in cultured dopaminergic neurons. We used mouse striatal slices to directly test whether DAT internalizes in response to PKC activation in adult dopaminergic neurons.  As seen here, we detected robust DAT surface expression in mouse striatum under basal, or vehicle-treated conditions, with 81.4 ±5.8% of total DAT at the cell surface.
4.1.1. LAB MEDIA Figure 1 (top)
4.2. PKC activation with phorbol 12-myristate 13-acetate significantly decreased DAT surface expression to 60.8±5.2% of total DAT, which corresponds to an ~30% loss of DAT from the plasma membrane. In contrast, only 1.6±0.4% of total tyrosine hydroxylase was biotinylated, consistent with its intracellular localization, and confirming that the biotinylation reagent was excluded from the cell interior of dopaminergic neurons. 

4.2.1. LAB MEDIA Figure 1 (bottom)
5. Conclusion (said by authors on camera)

5.1. Sijia Wu_: After watching this video, you should have a good understanding of how to measure changes in plasma membrane protein expression in intact neuronal terminals. 
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, 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, as well as an introduction to your videographer, closer to your filming date.
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