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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  

Can you record movies/images using your own microscope camera? (Y/N)_________  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____Y____ 

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.) 
2.4, 2.5, 2.7, 3.5, 3.6, 4.5, 4.6
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. (Please do not list entire sections.) 2.5, ensure consistency in homogenization between samples
E.  Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations? Approximately 500 meters
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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)
We are introducing two techniques in this protocol. The goal of the first is to assess dopamine transporter function by measuring dopamine uptake from synaptosomal preparations; the second is for assessing levels of dopamine in tissue by HPLC analysis. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Kathrine L. Jensen: These methods provide important parameters of dopamine homeostasis by demonstrating how to measure dopamine tissue content and assess functionality of the dopamine transporter in mice.
1.2. Kathrine L. Jensen: The main advantage of these techniques is that they can be performed post in vivo manipulations such as following chemogenetic manipulations, in vivo drug treatments or behavioral training of the animals.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Kathrine L. Jensen: Demonstrating the HPLC procedure will be Pia Weikop, an associate professor at Laboratory of Neuropsychiatry.  

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (Danish Animal Inspectorate Agency; license number: 2017-15-0201-01160) 
Protocol: (read by voice talent at JoVE)
2. Synaptosomal preparation
2.1. To begin this procedure, reveal the skull by cutting the skin and removing any excess tissue [1-MED-over the shoulder]. Next, cut the skull along the sutura sagittalis all the way anteriorly [2-CU]. 
2.1.1. Talent cuts the skin of the skull and removes excess tissue
2.1.2. CU the skull as a cut is made along the sutura sagittalis
2.2. Place the scissor tips in the eyes and remove the remaining skull by cutting through it [1-CU]. Rapidly remove the brain and place it in ice-cold PBS [2-CU].
2.2.1. *Film as written

2.2.2. CU the brain as it is transferred to PBS
2.3. After that, using a brain matrix [1-MED-over the shoulder], dissect a 3 mm coronal slice of the striatum [2-CU-TXT], followed by finer dissection with a puncher. Subsequently, transfer the tissues to a 1.5 mL micro-centrifuge tube for weighing [3-CU]. 
2.3.1. Talent places the brain in the matrix

2.3.2. CU the brain as a 3 mm coronal slice of the striatum is dissected. Text: anterior-posterior: +1.5 mm to -1.5 mm
2.3.3. CU the tissues as they are finely dissected with a puncher and transfer the tissues to a 1.5 mL micro-centrifuge tube for weighing. Steps 2.3.3 and 2.4.1 have been merged into one, probably slated as 2.3.3.
2.4. [1-MED-over the shoulder]. Then, repeat the procedures for the second brain [2-MED]. Once weight has been obtained for both brains, transfer the tissues to a homogenization glass containing 1 mL of ice-cold homogenization buffer [3-CU]. 
2.4.1. *Film as written
2.4.2. Talent finely dissects the second brain tissues. Not sure if slated 2.4.2 or 2.4.1.
2.4.3. CU the tissues as they are transferred to a homogenization glass containing 1 mL of ice-cold homogenization buffer Not sure if slated 2.4.3 or 2.4.2.
2.5. After that, homogenize the tissue using a motor driven pestle [1-MED-over the shoulder-TXT]. Next, transfer the homogenate to a 1.5 mL micro-centrifuge tube and collect the remaining homogenate from the homogenization glass by rinsing it with 0.5 mL of additional homogenization buffer [2-MED] [3-MED].
2.5.1. *Film as written. Text: 800 rpm, 10 even strokes
2.5.2. *Film as written (Step 2.5.2 and 2.5.3 have been merged) 
2.5.3. *Film as written 
2.6. Following that, pellet the nuclei and cell debris by centrifugation [1-MED-over the shoulder-TXT]. Then, transfer the supernatant containing the cell membranes and cytoplasm to the new 1.5 mL microcentrifuge tubes [2-MED-TXT] and centrifuge for 20 minutes at 4 °C [3-CU].
2.6.1. Talent places the sample in the centrifuge. 1000 x g, 10 min, 4 °C
2.6.2. *Film as written. Text: S1
2.6.3. CU the tubes as they are placed in the centrifuge. Text: 16,000 x g, 20 min, 4 °C
2.7. Afterward, discard the supernatant containing the cytoplasm [1-MED] and resuspend the pellet containing crude synaptosomes in 40 μL/mg tissue in homogenization buffer [2-MED-TXT].
2.7.1. *Film as written

2.7.2. *Film as written. Text: P2
3. Uptake experiment 

3.1. In this step, add 440 μL of uptake buffer, ligand and cocaine to 12 designated 1.5 mL microcentrifuge tubes [1-MED-over the shoulder] and 440 μL of uptake buffer and ligand to the 36 remaining 1.5 mL microcentrifuge tubes [2-CU-TXT]. 
3.1.1. Talent adds uptake buffer to 12 designated microcentrifuge tubes
3.1.2. CU 36 microcentrifuge tubes as uptake buffer is added to them. Text: See Table 1 in the accompanying manuscript for the layout
3.2. Label six 2 mL microcentrifuge tubes as 10, 5, 2.5, 1.25, 0.62, and 0.31 [1-CU]. Then, add 750 μL of uptake buffer and ligand to the 5 microcentrifuge tubes with lowest number [2-MED-over the shoulder]. Next, add 1455.4 μL of uptake buffer and ligand, 14.6 μL of unlabeled dopamine, 30 μl of tritiated-dopamine to the tube labelled 10 [3-CU].
3.2.1. CU 6 microcentrifuge tubes that have been labeled as 10, 5, 2.5, 1.25, 0.62, and 0.31
3.2.2. *Film as written

3.2.3. CU the tube which is labelled 10, and show that uptake buffer, dopamine are added to the tube
3.3. Next, transfer 750 μL of the mixture from the tube labelled 10 to the tube labelled 5 Mix well and transfer 750 μL of the mixture from this tube to the tube labelled 2.5. Repeat this dilution with the remaining tubes [1-MED] [2-MED] [3-MED].
3.3.1. *Film as written (Steps 3.3.1, 3.3.2 and 3.3.3 have been merged into one)
3.3.2. *Film as written

3.3.3. Talent transfers 750 μL of the mixture to the tube labelled 1.25 
3.4. After that, pre-rinse the glass microfiber filters with 4 mL of uptake buffer after placing them on a 12-well filter bucket [1-MED-over the shoulder]. Following that, add 10 μL of the synaptosomal membrane suspension to the first twenty-four 1.5 mL micro-centrifuge tubes containing 440 μL buffer [2-MED-over the shoulder-TXT]. 
3.4.1. *Film as written

3.4.2. *Film as written. Text: See Table 1 in the accompanying manuscript for the layout
3.5. Vortex carefully and spin down shortly to ensure that the synaptosomes are submerged in the buffer [1-MED]. Then, leave them at 37 °C for 10 minutes [2-CU]. 
3.5.1. *Film as written
3.5.2. CU the samples as they are being incubated. Text: 37 °C, 10 min
3.6. After 10 minutes, add 50 μL of dopamine of 10 μM and 5 μM to the first two columns [1-MED-over the shoulder] and leave them at 37 °C for 5 minutes with shaking [2-CU-TXT]. After 5 minutes, stop the reaction by adding 1 mL of ice-cold uptake buffer [3-MED]. Repeat it with the 2.5 μM and 1.25 μM, [4-MED]. and then with the 0.62 μM and 0.31 μM [5-MED]
3.6.1. *Film as written

3.6.2. CU the samples as they are being incubated with shaking. Text: 37 °C, 5 min
3.6.3. Talent adds 1 mL of ice-cold uptake buffer to stop the reaction for 10 and 5 μM
3.6.4. Talent adds 1 mL of ice-cold uptake buffer to stop the reaction for 2.5 and 1.25 μM the columns with other concentrations of dopamine
3.6.5. Added shot: Talent adds 1 mL of ice-cold uptake buffer to stop the reaction for 0.62 and 0.31 μM.
3.7. Add the samples to the pre-rinsed microfiber filters  and wash them with five 4 mL of ice-cold uptake buffer [1-MED-over the shoulder] [2-MED-over the shoulder]. After the first 12 samples have been added to the filters, move the filters to the scintillation tubes. Repeat this with the next 12 samples [3-CU].
3.7.1. *Film as written (steps 3.7.1 and 3.7.2 have been merged, probably slated as 3.7.1.)
3.7.2. *Film as written 
3.7.3. CU the filters as they are moved to the scintillation tubes Not sure if this is slated as 3.7.2. or 3.7.3.
3.8. Prepare 3 max-counting tubes by placing a microfiber filter in the bottom of scintillation tubes 49-51 and adding 25 µL of the maximum dopamine of 10 μM on top [1-MED-over the shoulder]. Following this, leave all 51 scintillation tubes in a fume hood for 1 hour [2-CU]. Then, add 3 mL of scintillation fluid to each scintillation tube and shake vigorous on a shaker for 1hour [3-MED]. 
3.8.1. *Film as written

3.8.2. CU the 51 scintillation tubes as they are moved into the fume hood
3.8.3. Talent adds 3 mL of scintillation fluid to each scintillation tube
3.9. To count tritiated-dopamine in a beta-counter for 1 minute, open the program and choose the suitable settings [1-MED-over the shoulder-TXT]. For protein determination, use a standard BCA Protein Assay kit to determine protein concentrations of the synaptosomes for adjustments and for proper comparison of uptake between samples [2-MED].
3.9.1. *Film as written. Text: Label: H-3, Plate/Filter: 4 mL vial, 4 by 6, Assay type: Normal, Counting time: 1 min
3.9.2. Talent places the BCA Protein Assay kit on the bench
4. High-performance liquid chromatography analysis
4.1. For tissue preparation, add 500 μL of homogenization solution to each sample and homogenize all the samples using an ultra-homogenizer on full speed for approximately 30 seconds. Keep the samples in iced water during homogenization [1-MED-over the shoulder] [2-MED-over the shoulder]. 
4.1.1. *Film as written. Talent places the samples in the homogenizer and turns it on written. (Steps 4.1.1 and 4.1.2 have been merged, probably slated as 4.1.1.)
4.1.2. Talent places the samples in the homogenizer and turns it on written
4.2. Next, centrifuge the samples for 30 minutes at 4 °C, 14,000 x g [1-MED-TXT]. After that, transfer approximately 200 μL of each sample to a glass 0.22 μm filter before analyzing the samples by EC-HPLC methodology [2-MED-TXT].
4.2.1. Talent places the samples in the centrifuge. Text: 30 min, 4 °C, 14,000 x g
4.2.2. *Film as written. Text: EC-HPLC: Electro-chemical detection High-performance liquid chromatography
4.3. To set up the detector, set the output to 700 mV and temperature at 32 °C on the detector oven [1-MED-over the shoulder]. Place the vials in the autosampler [2-WIDE]. Make a range program using the online manual and add the time program according to Table 2 [3-LM] [2-SCREEN]. [3-SCREEN].
4.3.1. *Film as written

4.3.2. Added shot: Placement of vials in autosampler 
4.3.3. Added lab media: Table_2 Show that a range program is made and the time program is added.
4.3.4. Show that a 3 point calibration curve is made
4.4. Set up the system by opening the program [1-MED-over the shoulder]. Next, type user ID and password and click ok. Then, wait for the program to connect to the instruments [2-MED-over the shoulder] [2-LM]
4.4.1. Talent opens the program on the monitor [Video#1] Editor: Not sure if the authors want to use the video here, or just made a mistake, but if there is no shot 4.4.1. use Video#1.
4.4.2. Added lab media: [Video#1] Talent types user ID and password, and clicks ok on the monitor 
4.5. Then, go to batch table and fill in data information [1-SCREEN]. Save file by going to File, then click “save Batch file as”, followed by “Save” [2-SCREEN]. Subsequently, inject the first sample by pressing ‘Start Batch’ [3-SCREEN]. [1-LM]
4.5.1. Added lab media: [Video#1] Show the procedure as described (steps 4.5.1, 4.5.2 and 4.5.3 covered in [Video#1])
4.5.2. Show the procedure described 
4.5.3. Show the procedure described
4.6. Afterward, go to data acquisition to follow the chromatogram when the samples are finished [1-SCREEN]. Then, go to LC post-run analysis and choose the file name, then click on “view” [2-SCREEN]. On the manual integration bar, add all the peaks to be integrated, then go to data report and print the readout [3-SCREEN]. [1-LM] After the program has been added to the detector, make a 3-point calibration curve, by injecting the prepared standard in 5, 10 and 15 μL. [4-LM]
4.6.1. Added lab media: [Video#2] Show the procedure as described (steps 4.6.1, 4.6.2 and 4.6.3 covered in [Video#2] 
4.6.2. Show the procedure described

4.6.3. Show that all the peaks are added to be integrated 
4.6.4 Added lab media: [Video#3] Show that a 3 point calibration curve is made.
5. Results: Representative results from a synaptosomal DA uptake experiment of four C57Bl/6 wild type mice from a Drd1a-cre mouse strain 
5.1. In this figure, the representative data depicts the saturation curve of dopamine uptake through the dopamine transporter from synaptosomal preparations in wild type mice. Black dots are the values of the four mice shown separately; the green curve shows how data would normally be depicted by combining data from 4-6 mice per group [1-LM]. 
5.1.1. JOVE - fig 2A .tif: Show the graph
5.2. Here is the saturation graph of the raw data, without adjusting for actual protein concentration of the samples [1-LM]. 
5.2.1. JOVE - fig 2B .tif: Show the graph
5.3. This graph shows the counts from the cocaine-containing samples, which are used to subtract background from the uptake data. This control is essential to determine the reliability of the uptake data [1-LM].
5.3.1. JOVE - fig 2C .tif: Show the graph
5.4. This histogram shows the uptake capacity of the dopamine transporter [1-LM].
5.4.1. JOVE - fig 2D.tif: Show the graph
5.5. And this histogram shows that KM for the dopamine transporter to be 0.1 ± 0.03 μM, which corresponds well to the rotating disk voltammetry method that depicts KM values of the dopamine transporter to be 0.6-1.2 μM [1-LM-TXT].
5.5.1. JOVE - fig 2E.tif: Show the graph.  Text: KM: Michaelis Menten constant
6. Conclusion (said by authors on camera)
6.1. Kathrine L. Jensen: While attempting the synaptosomal dopamine uptake procedure, it is important to keep tissue on ice at all times while preparing the synaptosomes.

6.2. Kathrine L. Jensen: Following the synaptosomal dopamine uptake assay, additional methods procedures such as the surface biotinylation assay can be performed in order to determine whether perturbed dopamine uptake can be explained by altered surface distribution expression of the dopamine transporter.
6.3. Author Name: After watching this video, you should have a good understanding of how to investigate dopamine homeostasis in mice by assessing the function of the dopamine transporter and dopamine levels in striatal tissue preparations. Author name missing.
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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