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A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 
2.1., 2.3., 2.5., 3.4., 3.9., 4.3. 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 
There is no really difficult aspect
E.  Will the filming need to take place in multiple locations? Same building different floors (We will try to install the lab to perform all experiments in the same room.  We have booked another room for the XD and MCS parts.)

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 the procedure is to purify the vascular compartment of the mouse brain while maintaining its structural integrity using a series of low-speed centrifugations and filtrations without the need for specific antibodies or transgenic strains.

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Xavier Declèves: The brain vessels will remain structurally intact with the endothelial cells sealed by tight junctions and surrounded by the basal lamina, pericytes, vascular smooth muscle cells, and perivascular astroglial membranes.
1.2. Xavier Declèves: This protocol can help answer key questions regarding the functions of the cerebrovascular compartment, allowing the study of its molecular composition.

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Xavier Declèves: Demonstrating the procedure will be Anne-Cécile Boulay, a post-doc from the Martine Cohen-Salmon laboratory. 
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 Paris Ile de France Animal Care and Use Committee.

Protocol (read by voice talent at JoVE):
2. Brain tissue isolation
2.1. Before beginning the procedure, cut the bottom off of the upper screwing part of the filter holder [2.1.1.-WIDE]. Then use a scalpel to incise the skin from the neck of the mouse to the nose [2.1.2.-CU] and pull the skin back [2.1.3.-CU].
2.1.1. Few seconds Talent cutting bottom off of upper screwing part of filter holder CU final shape of  the upper screwing part beside the original one
2.1.2. Few seconds incision being made (TEXT: Euthanasia: Anesthesia + institutionally approved method of sacrifice)
2.1.3. Few seconds skin being pulled away (2.2.1 at the end)
2.2. Wash the skull with PBS to remove any contaminating hairs [2.2.1.-CU] and then insert a pair of scissors into the skull anterior to the olfactory bulbs [2.2.2.-CU].
2.2.1. Few seconds skull being washed, with PBS container label visible in frame if possible
2.2.2. *Film as written (take 2)
2.3. Open the scissors to rupture the skull in two parts [2.3.1.-CU] and remove the brain with a spatula [2.3.2.-CU].
2.3.1. *Film as written (with 2.2.2)
2.3.2. Few seconds brain being removed

2.4. Next, dissect out the choroid plexus from the lateral ventricles [2.4.1.-MED] and transfer the brain into a 150 ml beaker containing 20 ml of B1 solution on ice [2.4.2.-CU-TXT].

2.4.1. Few seconds Talent at microscope dissecting choroid plexus 
2.4.2. Brain being placed into beaker, with B1 solution container label visible in frame if possible (TEXT: See text for all media/reagent preparation details)

2.5. Then use two scalpels to vigorously chop the brain into 2 mm fragments of tissue [2.5.1.-CU] and use an automatized Dounce homogenizer to homogenize the tissue for 20 strokes at 400 rpm on ice [2.5.2.-CU-TXT].

2.5.1. Last few seconds brain being chopped, with 2 mm pieces of tissue visible
2.5.1B EXTRA final result
2.5.2. Few seconds tissue being homogenized (TEXT: Keep douncer in solution/avoid air pockets)

3. Vessel purification

3.1. To purify the vessels, transfer the homogenate into a 50 ml plastic tube [2.6.1.-WIDE] and spin down the tissue slurry in a swinging rotor centrifuge [2.6.2.-MED-TXT]; a large white interface consisting mostly of myelin will form on the top of the vessel pellet [2.6.3.-CU].

3.1.1. Talent dispensing homogenate into 50 ml tube
3.1.2. Talent placing tube(s) into centrifuge (TEXT: 10 min, 2000 x g, 4°C)
3.1.3. Shot of layers/myelin on top of vessel pellet

3.2. Discard the supernatant [2.7.1.-MED], add 20 ml of ice-cold B2 solution [2.7.2.-MED] and shake the tube vigorously for 1 min [2.7.3.-MED].

3.2.1. Few seconds Talent pouring out supernatant
3.2.2. Few seconds Talent adding B2 solution, with B2 solution container label visible in frame
3.2.3. Few seconds Talent shaking tube 

3.3. After a second centrifugation, the myelin will form a dense white layer at the surface of the supernatant [2.8.1.-CU-TXT].

3.3.1. Shot of myelin at surface of supernatant (TEXT: 15 min, 4400 x g, 4°C) 
 
3.4. Slowly rotate the tube to allow the B2 solution to run along the wall as it is poured out [3.4.1-CU] and discard the myelin with the supernatant [3.4.2-CU].

3.4.1. Few seconds tube being rotated (Videographer: Combine 2.9.1. and 2.9.2. as appropriate)
3.4.2. Myelin/supernatant being discarded (Videographer: Combine 2.9.1. and 2.9.2. as appropriate) (with 3.4.1)

3.5. Then use a plastic pipette wrapped in absorbent paper to remove any residual fluid from the walls of the tube, taking care not to touch the vessel pellet [3.5.1-CU], and turn the tube upside-down on ice [3.5.2.-CU].

3.5.1. Few seconds tube being blotted and placed upside-down on ice
3.5.2. Tube being placed upside down on paper, if possible with shot of liquid dripping down side of tube 

3.6. Next, resuspend the pellet in 1 ml of ice-cold B3 solution [3.6.1-CU-TXT], followed by the addition of another 5 ml of B3 solution, taking care that the vessels aggregate [3.6.2-CU].

3.6.1. Few seconds pellet being resuspended, with B3 container label visible in frame if possible (TEXT: Keep tube on ice)
3.6.2. Few seconds B3 being added to tube

3.7. Now place a 20 micron nylon mesh filter on top of an Erlenmeyer flask [3.7.1-MED-TXT] and equilibrate the filter with 10 ml of ice-cold B3 solution [3.7.2-MED].

3.7.1. TEXT: Use 100 micron filter for larger vessel retention
3.7.2. Few seconds B3 being added to filter

3.8. Pour the vessel preparation onto the filter [3.8.1.-CU] and carefully rinse the vessels with another 40 ml of ice-cold B3 solution [3.8.2.-CU].

3.8.1. Few seconds vessels being added to filter
3.8.2. Few seconds vessels being rinsed

3.9. Then use clean forceps to immediately transfer the filter into a beaker containing 30 ml of fresh B3 solution [3.9.1.-CU] and detach the vessels from the filter with gentle shaking [3.9.2.-CU].

3.9.1. Filter being removed from flask with forceps
3.9.2. Few seconds filter being shaken in B3

3.10. Pour the beaker contents into a 50 ml plastic tube [3.10.1.-MED]. 

3.10.1. Few seconds Talent pouring vessels into tube

3.11. Then, after a centrifugation, [3.11.1-CU-TXT] resuspend the pellet in 1 ml of ice-cold B3 solution [3.11.2-CU-TXT]

3.11.1. Shot of pellet if visible, then few seconds pellet being resuspended (TEXT: 5 min, 2000 x g, 4°C)
3.11.2. Few seconds vessels being dispensed into Eppendorf tube resuspend pellet

4. Mounting and observation

4.1. Before immunostaining, transfer the vessels into 0.2 ml PCR tubes [4.1.1.-WIDE] and place the tubes on ice until the tissues sediment in the bottom of the tubes [4.1.2.-MED].

4.1.1. Few seconds Talent dispensing vessels into 0.2 ml PCR tube, with other tubes visible in frame if possible (TEXT: Caution: Do not touch vessels w/ outside of pipette tip)
4.1.2. Place on ice

4.2. Then use gel-loading tips to aspirate most of the liquid [4.2.1.-MED].

4.2.1. Few seconds Talent using simple binocular to aspirate liquid 

4.3. Next, insert a siliconized 40 micrometer glass capillary into a P200 pipette tip [4.3.1.-CU] and use the capillary to transfer the vessels to a glass slide [4.3.2.-CU].

4.3.1. Few seconds capillary being placed
4.3.2. Few seconds vessels being dispensed onto slide  (take 3)

4.4. When the vessels have settled, carefully remove the liquid with a piece of absorbent paper [4.4.2.-CU]. 

4.4.1. Shot of settled vessels 
4.4.2. Few seconds liquid being removed (with 4.4.1)

4.5. Then load a single drop of mounting medium onto the vessels [4.5.1.-CU] and apply a coverslip at a 45º angle, allowing the mounting medium to spread along the edge of the glass until the coverslip is in place [4.5.2.-CU].

4.5.1. *Film as written
4.5.2. Few seconds coverslip being placed/medium spreading along edge of glass

5. Results: Representative preserved mouse brain vessels

5.1. In this image, continuous Agrin labelling around neural endothelial cells can be observed, confirming the retention of the basal lamina on the purified vessels [5.1.1.-LM]. 

5.1.1. Figure2a.tif: please indicate red staining

5.2. Components of the endothelial tight junctions, such as ZO-1 (pronounce Z-O-one) are detected on the purified vessels as well [5.2.1.-LM].

5.2.1. Figure2b.tif  : please indicate red staining

5.3. Further, NG2- (pronounce N-G-two) [5.3.1.-LM] and smooth muscle actin-labelling [5.3.2.-LM] indicate the retention of intact pericytes and vascular smooth muscle cells, respectively [5.3.3.-LM].

5.3.1. Figure2cd.tif: please indicate NG2 image
5.3.2. Figure2cd.tif: please indicate SMA image

5.4. Perivascular astroglial membrane proteins Connexin 43 [5.4.1.-LM] and Aquaporin-4 are also detected at the surface of the purified vessels [5.4.2.-LM], demonstrating the additional retention of perivascular astrocyte membranes during the purification process [5.4.3.-LM].

5.4.1. Figure3defg.tif: please highlight/indicate the Cx43 images
5.4.2. Figure3defg.tif: please highlight/indicate the Aqp4 images
5.4.3. Figure3defg.tif: no animation

5.5. [bookmark: _GoBack]Only dispersed and short Gfap (pronounce G-F-A-P) positive fibers, however, are observed on the isolated vessels, revealing that whole astrocytes are not co-purified [5.5.1.-LM]. 

5.5.1. Figure3bc.tif  : please indicate Gfap image

5.6. Nor do neuronal fibers remain attached to the vessels [5.6.1.-LM].
 
5.6.1. Figure4b.tif: please indicate some/one red staining

5.7. Similarly, Iba1 (ponounce I-B-A-one)- [5.7.1.-LM] and Olig2 (Pronounce: oh-lig [rhymes with fig]-two)-positive cells are also not detected [5.7.2.-LM], confirming that neurons, microglia and oligodendrocytes are not co-purified with the brain vessels [5.7.3.-LM].

5.7.1. Figure4df.tif: please indicate Iba1 Ib4 image
5.7.2. Figure4df.tif: please indicate Olig2 Ib4 image
5.7.3. Figure4df.tif: no animation

6. Conclusion (said by authors on camera)
6.1. Martine Cohen-Salmon: Many efforts have been made to develop techniques allowing cellular, molecular and pharmacological investigations of the blood-brain barrier.
6.2. Martine Cohen-Salmon: The absence of separation gradients, columns or high-speed centrifugation steps makes the purification of brain vessels by this procedure very easy, rapid, and inexpensive. 
6.3. Martine Cohen-Salmon: We strongly recommend removing the choroid plexus before homogenization of the brain, as we have experienced it as a possible source of contamination. 
6.4. Martine Cohen-Salmon: It is possible to remove blood cells from the purified vessels by performing intracardiac perfusion with PBS prior to the vessel extraction.
6.5. Martine Cohen-Salmon: Work in a clean area and avoid hair and dust contamination, as antibodies have a high non-specific affinity for these materials. It is important to always perform a nuclear staining as well. 
6.6. Martine Cohen-Salmon: We have successfully extracted RNA and protein from vessels purified by this method from both freshly prepared or frozen vessel pellets. We have also used fluorescent probes and confocal microscopy to study the ex vivo endothelial transport function of the vessels.

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.  

5.1- Figure2a.tif
5.2- Figure2b.tif
Figure2cd.tif
Figure3bc.tif
Figure3defg.tif
Figure4b.tif
Figure4d.tif

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.
 2013, Journal of Visualized Experiments

