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

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

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: ______ either Zeiss Axiovert 25 connector or Wild Typ 355110 microscope_______________________________________

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

2. Homogenization

3. Centrifugation (preparing sample for centrifugation)

4. Filtration Steps
5. Capillary Collection

___________________________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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.)
· Ficoll Density Centrifugation (Step 2.4)
E.  Will the filming need to take place in multiple locations? (Y/N) ___No ___ If yes, how far apart are the locations? ___________________________________________________

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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Bjoern Bauer: This method can help answer key questions in the field of blood-brain barrier research, such as blood-brain barrier dysfunction, barrier leakage, and signaling pathways that are specific for the human blood-brain barrier [1-MED].
1.1.1. Interview style

1.2. Bjoern Bauer: The main advantage of this technique is that it allows the study of intact, physiologically active human brain capillaries that have been isolated from fresh tissue [1-MED].
1.2.1. Interview style

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Bjoern Bauer: Demonstrating the procedure will be Dr. Anika Hartz and Ms. Julia Schulz. 

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.

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at the University of Kentucky.
Protocol: (read by voice talent at JoVE)
2. Brain Sample Preparation
2.1. To begin this procedure, document the weight of the human brain tissue, which should be about 10 grams [1-MED-over the shoulder]. [2-MED-over the shoulder]. Under the microscope, carefully remove all the meninges with forceps [3-ECU], and use a scalpel to cut off the white matter [4-ECU].
2.1.1. Talent documenting the weight of the brain tissue
2.1.2. *Film as written (Author Comment: This was not filmed since brain tissue was already in petri dish for weighing.)
2.1.3. Show that the meninges are being removed
2.1.4. Show that the white matter is being cut off
2.2. Then, carefully cut up the brain tissue and mince it with a scalpel for about 5 minutes [1-CU]. Transfer the brain tissue to the tissue grinder [2-CU], and add 30 mL of isolation buffer [3-MED-over the shoulder].
2.2.1. CU the brain tissue as it is being cut up and minced

2.2.2. CU the brain tissue as it is transferred to the tissue grinder
2.2.3. Talent adds  30 mL of isolation buffer to the tissue
2.3. Subsequently, homogenize each sample with 100 strokes at 50 rpm. Do not stir in air to prevent bubbles. [1-CU]. Document the time every 25 strokes and the total time needed for 100 strokes [2-MED-over the shoulder-TXT]. Afterward, transfer the homogenate to a Dounce homogenizer on ice [3-MED-over the shoulder]. Homogenize the suspension with 20 strokes and avoid bubbles [4-CU-TXT]. 
2.3.1. CU the sample as it is being homogenized

2.3.2. Talent documenting the time every 25 strokes. Text: See Table 1 for homogenization protocol; ~22 min for 10 g of tissue 
2.3.3. *Film as written

2.3.4. CU the suspension as it is being homogenized with strokes. Text: 15 s/stroke, a total of 2 min

2.4. Then, distribute the brain homogenate equally into four 50 mL centrifugation tubes [1-MED-over the shoulder] and document the total volume of the homogenate [2-MED]. [3-CU]. 
2.4.1. *Film as written

2.4.2. Talent writing the total volume of the homogenate
2.4.3. CU the tubes as density gradient buffer is added (Move below 2.6.2)
2.5. Anika Hartz Julia Schulz: Ensure to add the correct volume of Ficoll. Too little or too much Ficoll will result in an incorrect density to separate capillaries from cellular debris and thus, will reduce the capillary pellet and limit the yield [1-MED].  
2.5.1. Interview style     
2.6. Use 10 mL of isolation buffer to rinse the pestle and homogenizer [1-MED-over the shoulder], and distribute it into the four centrifugation tubes [2-MED-over the shoulder]. Next, distribute 50 mL of density gradient buffer into the centrifugation tubes [2.4.3]. Tightly close the centrifuge tubes with caps [3-MED-over the shoulder].
2.6.1. *Film as written (Author Comment: This part was done after distributing the brain homogenate into the centrifugation tubes and BEFORE adding the density gradient buffer.) (Editor: I’ve moved step 2.4.3 down below 2.6.2 to try to account for this change without altering the VO too much)
2.6.2. *Film as written
2.4.3. CU the tubes as density gradient buffer is added

2.6.3. *Film as written

2.7. Afterward, mix the homogenate, density gradient medium, and buffer by vigorously shaking the tubes [1-CU]. Centrifuge at 5,800 x g for 15 min at 4 °C [2-MED]. Subsequently, discard the supernatant and resuspend each pellet in 2 mL of 1% BSA [3-MED-over the shoulder].
2.7.1. CU the tubes as they are being shaken

2.7.2. Talent places the tubes in the centrifuge

2.7.3. *Film as written
3. Filtration and Capillary Collection 

3.1. After re-suspending the pellet, filter the suspension through the 300 µm mesh [1-MED]. Capillaries are filtered through the mesh, whereas larger vessels and larger brain debris remain on the mesh [2-CU]. Carefully wash the mesh with up to 50 mL of 1% BSA, then discard the mesh [3-MED].
3.1.1. Talent filters the suspension through the 300 µm mesh
3.1.2. CU the suspension as it is filtered and show that larger brain debris remain on the mesh
3.1.3. *Film as written
3.2. To separate the capillaries from red blood cells and other brain debris, distribute the capillary filtrate over five 30 µm cell strain filters [1-MED-over the shoulder-TXT]. Capillaries are held back by this filter, whereas red blood cells, other single cells, and small brain debris passing through the filter and are collected in the filtrate [2-CU]. 
3.2.1. Talent distributes the capillary filtrate over five 30 µm cell strain filters. Text: ~10 mL of capillary filtrate per cell strain filter
3.2.2. Show that capillaries are being filtered and small brain debris passing through the filter

3.3. Next, wash each filter with 25 mL of 1% BSA [1-MED-over the shoulder]. Pour all filtrates over the sixth filter to increase the yield [2-MED-over the shoulder]. Wash each filter with 50 mL of 1% BSA; keep the cell strain filters containing the capillaries and discard the filtrate [3-CU].
3.3.1. Talent washing the filter with BSA

3.3.2. *Film as written

3.3.3. Show that the filter is washed with BSA, the cell strain filters containing the capillaries are kept and the filtrate is discarded
3.4. Then, turn the filters upside down and wash the capillaries with 50 mL of 1% BSA into 50 mL tubes [1-MED-over the shoulder]. Gently apply pressure with the pipet tip and move it across the filter to wash off the brain capillaries [2-CU].
3.4.1. *Film as written

3.4.2. Show that pressure is applied with the pipet tip and that it is moved across the filter to wash off the brain capillaries

3.5. Make sure to wash off all brain capillaries, especially from the rim of the filter. Avoid bubbles since this makes the filtration process more difficult and increases the chance of capillary loss [1-CU].
3.5.1. CU the filter as the rim of it is being washed, and show that no bubbles are generated
3.6. After collecting the capillaries, centrifuge all the samples at 1,500 x g for 3 minutes at 4 °C [1-MED-over the shoulder-TXT]. Remove the supernatant and re-suspend the pellet in approximately 3 mL of isolation buffer [2-MED]. Then, combine all resuspended pellets from one sample in a 15 mL conical tube and fill it with isolation buffer [3-MED-over the shoulder]. 
3.6.1. Talent places the samples in the centrifuge and sets the setting. Text: 1,500 x g,  3 min, 4 °C
3.6.2. *Film as written

3.6.3. *Film as written
3.7. Centrifuge again at 1,500 x g for 3 minutes at 4 °C and wash two more times [1-CU-TXT]. Document the capillary purity with a microscope at 100X magnification and camera [2-LM]. The isolated brain capillaries can now be used for experiments, processed, or be flash-frozen and stored at -80 °C in cryotubes for a minimum of 6–12 months [3-CU].
3.7.1. CU a 15 mL tube as it is placed in the centrifuge. Text: 1,500 x g, 3 min, 4 °C (Author Comment: Repeated washing steps were not filmed.)
3.7.2. 57346_Bauer_57346fig1large.jpg. Video editor, please show Figure 1B

3.7.3. CU the isolated brain capillaries

4. Results: Isolated Human Brain Capillary 
4.1. This figure shows a representative transmitted light image of a human brain capillary with an attached pericyte and a red blood cell in the lumen [1-LM]. 
4.1.1. 57346_Bauer_57346fig2large.jpg. Video editor, please show Figure 2A, then add text “Pericyte” and then add “RBC”

4.2. The isolated human brain capillary was immunostained for P-gp using C219 as the primary antibody [1-LM]. And the nuclei were counterstained with DAPI [2-LM].
4.2.1. 57346_Bauer_57346fig2large.jpg. Video editor, please show Figure 2B, then add the blue oval
5. Conclusion (said by authors on camera)

5.1. Julia Schulz: While attempting this procedure, it’s important to remember to avoid loss of capillaries during pipetting and filtration steps to ensure a good capillary yield [1-MED].
5.1.1. Interview style
5.2. Bjoern Bauer: Following this procedure, isolated human capillaries can be utilized for a wide range of studies, such as pharmacological and physiological studies, as well as genomic, proteomic, and cellomic studies. [1-MED].

5.2.1. Interview style

5.3. Bjoern Bauer: This technique paved the way for researchers in the blood-brain barrier field to study barrier function in human brain capillaries as close as the human in vivo situation as possible [1-MED].
5.3.1. Interview style
5.4. Bjoern Bauer: Don't forget that working with human brain tissue poses the risk of infection from blood-borne pathogens. Safety precautions should be taken, such as wearing a lab coat, face shield and gloves, handling tissue samples in a BSL2 setting while performing this procedure [1-MED].
5.4.1. Interview style
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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