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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____Y_____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: Leica MZ8 microscope, and Olympus Fluoview 1000 AOM-MPM Multiphoton Microscope_________

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

 The highlighted portion of our protocol includes one detailed, step-by-step description of software usage (step 6.6). In addition, some steps are viewed on a computer monitor. We are currently seeking permission to download the screen recording software on the imaging computer and will have an answer on Monday (8/31/15)
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.) 2.5, 3.2, 3.3, and 3.4
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.) The most difficult aspect of the procedure is inserting the catheter into the femoral artery (step 3.4). If the catheter cannot be easily inserted into the femoral artery, it may be necessary to enlarge the opening using the tips of the #5 forceps. 

E.  Will the filming need to take place in multiple locations? (Y/N) ____Y___ If yes, how far apart are the locations? The locations are approximately a 3-5 minute walk away from each other
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 quantify changes in the cortical capillary networks after prolonged exposure to the HIV virotoxin Tat. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Christopher Nishimura:  This method can help to examine key changes in cortical capillary morphology, which may contribute to the pathogenesis of HIV-associated neurocognitive disorders.

1.2. Christopher Nishimura:  The main advantage of this technique is that it allows for a physiologically accurate quantification of multiple capillary morphological parameters.  

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Stephen Dewhurst:  Though this method can provide insight into the pathogenesis of HIV-associated neurocognitive disorders, it can also be applied to other diseases in which capillary density is altered, such as Alzheimer’s disease.

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 University Committee on Animal Resources (UCAR) at the University of Rochester. 

Protocol (read by voice talent at JoVE):

2. Preparation of the Thin-skull Cranial Window
2.1. Begin this procedure by applying artificial tear gel to the eyes of an anesthetized mouse [2.1.1-MED-over the shoulder].  Next, shave its head using an electric razor [2.1.2-CU].  Then, apply povidone-iodine solution to sterilize the scalp and allow it to dry [2.1.3-CU]. 

2.1.1. *Film as written
2.1.2. *Film as written
2.1.3. Talent applies povidone-iodine solution to sterilize the scalp

2.2. Under a light microscope, remove the scalp of the animal to completely expose the parietal bones, the caudal frontal bones, and the bregma point [2.2.1-SCOPE].  Apply a small quantity of a 10% ferric chloride solution to the skull in order to dry the membrane for easy removal [2.2.2-CU/SCOPE].  Subsequently, remove the dried membrane by gently scraping the skull with the forceps [2.2.3-SCOPE]. 

2.2.1. *Film as written
2.2.2. *Film as written
2.2.3. *Film as written
2.3. Then, apply a thin layer of glue around the headplate window [2.3.1-MED-over the shoulder].  Gently press the headplate against the skull of the mouse to keep the area of interest in the center of the window [2.3.2-CU].  Afterward, apply a drop of dental cement to the headplate to polymerize the glue [2.3.3-CU].

2.3.1. *Film as written
2.3.2. *Film as written
2.3.3. *Film as written
2.4. Next, apply a thin layer of glue along the edge of the headplate window to create a reservoir to hold the saline [2.4.1-CU].  Once the glue has dried, screw the headplate into the mouse headplate harness [2.4.2-CU]. 

2.4.1. *Film as written
2.4.2. *Film as written
2.5. Remove any glue from the headplate window using a drill bit attached to a microtorque drill set at 6000 rpm [2.5.1-SCOPE-TXT].  Stop every 10-15 seconds to prevent overheating of the mouse cranium [2.5.2-SCOPE].  

2.5.1. SCOPE: The glue is being removed with the drill, Text: Set drill at 6000 rpm

2.5.2. SCOPE: Stop from drilling and take a short footage of the headplate window 
2.6. After that, using a new drill bit, begin to thin the skull using a microtorque drill set at 4000 rpm [2.6.1-SCOPE-TXT].  Move the drill gently across the skull without direct downward pressure [2.6.2-SCOPE].

2.6.1. SCOPE: The skull is being thinned with the drill, Text: 1.5 mm laterally from midline; set drill at 4000 rpm

2.6.2. *Film as written
3. Monitoring of Physiological Parameters 

3.1. Once the skull is completely thinned, detach the mouse from the holder and place it on its back [3.1.1-MED-over the shoulder].  Gently tape down both hind limbs to clearly expose the medial thighs [3.1.2-CU].  Then, remove the hair over both medial thighs [3.1.3-CU], and disinfect the surgical site by covering the thighs with povidone-iodine [3.1.4-CU].

3.1.1. Talent places the mouse on its back
3.1.2. *Film as written
3.1.3. *Film as written
3.1.4. *Film as written
3.2. Next, gently remove the skin on the medial right thigh above the femoral vein and artery [3.2.1-SCOPE].  Apply approximately 3-5 drops of 0.9% saline to the surgical site [3.2.2-SCOPE].  Then, separate the femoral vein from the artery by bluntly dissecting into the femoral neurovascular bundle [3.2.3-SCOPE]. 

3.2.1. *Film as written
3.2.2. *Film as written
3.2.3. *Film as written
3.3. Now, place two 3 cm pieces of surgical suture underneath the femoral artery approximately 1 cm apart [3.3.1-SCOPE].  Twist the upper suture clockwise to create a vascular tourniquet that will help to prevent excessive blood loss during catheterization [3.3.2-SCOPE]. Subsequently, make a small incision in the femoral artery using spring scissors, where the catheter will later be inserted to monitor the mouse’s physiological parameters [3.3.3-SCOPE].
3.3.1. *Film as written
3.3.2. *Film as written
3.3.3. *Film as written
3.4. Place the catheter in the artery through the incision and advance until the catheter is securely placed within the artery [3.4.1-SCOPE].  Untwist the upper suture to assess for leaks and proper catheter placement [3.4.2-SCOPE].  Then, secure the catheter in the femoral artery by tying two knots around the catheter within the vessel [3.4.3-CU].
3.4.1. *Film as written The obtained shot was not clean due to blood and debris in the field of view. Using this shot is not ideal. 
3.4.2. *Film as written 
3.4.3. *Film as written 
4. Injection of the Fluorescent Dye

4.1. In this procedure [4.1.1-MED], remove the skin on the medial left thigh of the mouse [4.1.2-SCOPE].  Next, locate the femoral vein [4.1.3-SCOPE]. Using a 1 mL syringe with a 30 gauge needle, draw up 130 µL of the fluorescent dye solution [4.1.4-SCOPE/CU]. 

4.1.1. Talent looks through the eyepieces of the microscope

4.1.2. *Film as written
4.1.3. SCOPE: Show a pair of forceps pointing at the femoral vein
4.1.4. *Film as written
4.2. Inject 100 µL of the dye slowly into the femoral vein [4.2.1-SCOPE].  After removing the needle, apply steady, gentle pressure to the injection site to stop any bleeding, and allow the dye to circulate for 5 minutes [4.2.2-SCOPE/CU]. 

4.2.1. *Film as written
4.2.2. SCOPE/CU: Show the gentle pressure is applied to the injection site to stop any bleeding
4.3. Then, close the surgical site with sutures [4.3.1-SCOPE].  Carefully flip the mouse onto its stomach, and place it into the mouse headplate harness [4.3.2-CU].

4.3.1. *Film as written
4.3.2. CU the mouse as it is placed into the mouse headplate harness
5. In Vivo Two-Photon Imaging

5.1. For in vivo two-photon imaging, move the surgical apparatus to the two-photon microscope, and make sure to maintain the animal’s anesthesia level [5.1.1-MED].  Next, place a small amount of 0.9 % saline into the headplate reservoir [5.1.2-CU] and lower the microscope objective so that it comes into contact with the saline [5.1.3-CU].  

5.1.1. Talent moves the surgical apparatus to the two-photon microscope

5.1.2. CU the headplate reservoir as a small amount of saline is placed into it
5.1.3. CU the microscope objective when it comes into contact with the saline

5.2. Then, locate the area of interest using the brightfield-viewing objective [5.2.1-SCOPE].  [5.2.2-SCOPE].  Afterward, begin two-photon imaging [5.2.3-SCOPE SCREEN]. 
5.2.1. *Film as written
5.2.2. *Film as written 
5.2.3. *Film as written Will be submitted as a separate file
5.3. Locate a capillary bed on the view screen, and magnify this area using the optical zoom 2 [5.3.1-SCREEN].  Acquire images of the capillaries using the two-photon imaging software [5.3.2-SCREEN]. 

5.3.1. To be submitted by authors  SCREEN: Talent locates a capillary bed on the view screen, and clicks on the button(s)/ optical zoom 2  on the monitor to magnify this area 
5.3.2. To be submitted by authors  SCREEN: Talent acquires some images of the capillaries in the two-photon imaging software environment
6. Ex Vivo Two-Photon Imaging

6.1. For ex vivo two-photon imaging, make an incision in the scalp from the interparietal bones to the frontal bones of the decapitated mouse [6.1.1-MED-over the shoulder]. Secure the skin to the sides of the skull with the index finger and the thumb [6.1.2-CU].  Place the extra fine scissors underneath the medial interparietal bone and cut the skull along the sagittal suture until approximately 3 mm after the bregma point [6.1.3-CU]. 


6.1.1. *Film as written
6.1.2. *Film as written
6.1.3. *Film as written
6.2. Then, separate the skull from the brain and carefully remove any meninges from the surface of the brain with the forceps [6.2.1-CU].  Gently slide the forceps under the brain to free it from the skull [6.2.2-CU]. Afterward, place the brain in a brain matrix specific for mice [6.2.3-CU] and wash it with drops of ACSF [6.2.4-CU]. 

6.2.1. *Film as written
6.2.2. *Film as written
6.2.3. *Film as written
6.2.4. *Film as written
6.3. Next, remove a 2 mm thick coronal brain section [6.3.1-CU-TXT].  Place the brain section onto a concave glass slide containing ACSF with the most anterior part of the section facing upwards [6.3.2-CU].  Then, gently cover the brain slice with a glass cover slip [6.3.3-CU]. 

6.3.1. *Film as written, Text: Bregma 0 to -2

6.3.2. *Film as written
6.3.3. *Film as written
6.4. Transfer the slide to the microscope stage and place a small quantity of 0.9% saline on the cover slip [6.4.1-MED-over the shoulder].  Lower the microscope objective until it comes in contact with the saline [6.4.2-CU].  Subsequently, locate the midline of the brain using the brightfield objective [6.4.3-SCOPE]. 

6.4.1. Talent places a small quantity of 0.9% saline on the cover slip

6.4.2. *Film as written
6.4.3. *Film as written
6.5. Now, begin two-photon imaging and locate the midline again using the 25x objective [6.5.1-SCOPE SCREEN].  Accomplish this by looking for the longitudinal fissure at the cortical surface of the coronal section [6.5.2-SCOPE SCREEN].  Then, place the right edge of the imaging screen on the midline and move the viewer screen laterally over three complete frames [6.5.3-SCOPE-TXT SCREEN].

6.5.1. SCOPE SCREEN: Show that the searching of the midline using the 25x objective

6.5.2. SCOPE SCREEN: Show a pair of forceps Show an on-screen graphic pointing at the longitudinal fissure at the cortical surface of the coronal section

6.5.3. SCREEN *Film as written, Text:  After moving: ~1.5 mm from midline
6.6. Locate the depth at which capillaries are barely visible on the view screen [6.6.1-SCREEN].  Then, lower the plane of focus for an additional 20 µm to determine the top of the z-stack [6.6.2-SCREEN].  Set the image thickness to 1 µm [6.6.3-MED-over the shoulder SCREEN].  Lower the view screen for 100 µm and adjust the laser power throughout such that less than 1% of the pixels are oversaturated [6.6.4-SCREEN]. Finally, acquire the z-stack [6.6.5-Screen].
6.6.1. To be submitted by authors  SCREEN: Talent locates the depth at which capillaries are barely visible on the view screen

6.6.2. To be submitted by authors  SCREEN: Show the change of the plane of focus 
6.6.3. *Film as written SCREEN: Show setting the thickness to 1 µm
6.6.4. To be submitted by authors  SCREEN: Show the change of view screen and the change of laser power throughout
6.6.5. Added shot: Screen: Show the z-stack being acquired 
7. Results:  Generation of Skeletonized Capillary Networks
7.1. In this figure, after the brain slice had been prepared, an imaging area at approximately 1.5mm from the midline is located [7.1.1-LM]. 
7.1.1. 53582_StephenDewhurst_Figure2A.pptx:  Show image, then add the black square
7.2. A 100 µm z-stack produces a three-dimensional image used for analysis in the Amira analytical software [7.2.1-LM]. 
7.2.1. 53582_StephenDewhurst_Figure2B.pptx:  Show image
7.3. The capillary network is then manually traced by placing nodes at the beginning and end of a capillary, or any location where one capillary branches into another [7.3.1-LM]. 
7.3.1. 53582_StephenDewhurst_Figure2C.pptx:  Show cartoon
7.4. This produces a fully skeletonized image from which the morphological parameters are automatically extracted. The number of capillary nodes, segments, mean segment length, and the total segment length can be extracted using two-photon ex vivo imaging of mouse brain slices [7.4.1-LM]. 
7.4.1. 53582_StephenDewhurst_Figure2D.pptx:  Show image
7.5. Here, a two dimensional image of the capillary networks is produced by in vivo imaging, in which the capillary diameter can be extracted, and the total capillary volume can be calculated using the capillary diameter and the total segment length obtained from the ex vivo imaging [7.5.1-LM].
7.5.1. 53582_StephenDewhurst_Figure1A.pptx: Show image
8. Conclusion (said by authors on camera)

8.1. Christopher Nishimura:  Once mastered, this procedure can be completed in 3.5 hours if it is performed properly.

8.2. Christopher Nishimura:  While performing this procedure, it is important to move quickly while maintaining a steady level of anesthesia, as isoflurane can cause vasodilation of cortical capillaries, thus skewing the data.

8.3. Stephen Dewhurst:  During this procedure, other capillary parameters may be obtained, such as red blood cell velocity or red blood cell flux, which can provide a deeper understanding of the pathogenic changes seen in HIV-associated neurocognitive disorders and other neurodegenerative diseases. 

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.  

53582_StephenDewhurst_Figure2A.pptx – prepared brain section with approximate imaging location

53582_StephenDewhurst_Figure2B.pptx – representative 100 µm z-stack
53582_StephenDewhurst_Figure2C.pptx – schematic of tracing procedure

53582_StephenDewhurst_Figure2D.pptx – representative skeletonized z-stack

53582_StephenDewhurst_Figure1A.pptx – representative in vivo image of capillaries 

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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