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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? Y  Olympus SZ 51 – no camera port
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N

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. 2.2, 2.5, 2.8, 2.12, 2.15

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.10 - 2.15. Accurate placement of the pulled glass pipette, precise stereotactic insertion and injection of a small defined volume are crucial to controlling the size of the stroke and ensuring it is at the right location. 
E.  Will the filming need to take place in multiple locations? Y 150 yards; both buildings with elevators
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 accurately locate a small stroke within murine white matter to model this common form of subcortical white matter stroke. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Jason Hinman: This method can help answer key questions in the stroke field, such as mechanisms of axonal injury, neuronal response to subcortical stroke, and how the cellular elements of white matter respond during the both the acute and repair phases of stroke. 

1.2. Stefanie Nunez: The main advantage of this technique is that it can used to precisely localize a stroke to the white matter and can be used with a wide variety of murine mouse models.   

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

1.3. Kwan Ng: Generally, individuals new to this method will struggle because of the small amount of murine white matter leading to mis-localization of the stroke. Minor adjustments to the injection angle or stereotactic coordinates for each strain of mouse or stereotactic setup may be required.
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 (IACUC) or at the University of California Los Angeles. 

Protocol (read by voice talent at JoVE):
2. White Matter Stroke Induction: Medial Angled Approach
2.1. Begin by first affixing a pulled glass pipette to tubing attached to a vacuum line [2.1.1-MED-TXT]. 
2.1.1. *film as written. TEXT: 0.5 mm glass pipette with 15-25 micron distal diameter. 
2.2. [2.2.1-MED] Insert the pulled end into L-Nio solution, or L-Nio plus fluorescent tracer [2.2.2-CU-TXT]. Start the vacuum [2.2.3-MED], and apply suction until at least 2 millimeters of the 0.5 millimeter diameter portion of the pipette is filled [2.2.4-CU]. Put the filled pipette to one side [2.2.5-MED].
2.2.1. *film as written. 

2.2.2. The pulled end is inserted into the L-Nio solution. TEXT: L-Nio: N(5)-(1)-iminoethyl-L-ornithine HCl. See the written portion of the protocol for solution concentrations. 
2.2.3. *film as written. 
2.2.4. Show the pipette being filled. The latter portion of the shot should be used to show the 2 mm being reached. Video editor: Add scale bar with 2mm legend. 

2.2.5. *film as written. 
2.3. Then place the mouse into a stereotactic apparatus equipped with a stereotactic microscope [2.4.1-MED]. After anesthetizing and prepping the mouse for surgery according to approved procedures [2.3.1-MED], check the depth of anesthesia with a toe pinch; there should be no response [2.3.2-MED-over the shoulder]. 
2.4.1
*film as written.
2.3.1. Talent applies ophthalmic ointment to the eyes of a mouse already shaved for surgery. 
2.3.2. A toe pinch is performed and the mouse does not move. 
2.4. [moved to 2.3] Then place the mouse into a stereotactic apparatus equipped with a stereotactic microscope [2.4.1-MED]. 
2.4.1. [moved to 2.3]*film as written. 

2.5. Next, adjust the injection arm to 36 degrees [2.5.1-MED], affix a pulled glass pipette holder to the distal end of a low volume pressure injection system [2.5.2-CU], and attach it to the injection arm [2.5.3-MED]. 
2.5.1. *film as written. 

2.5.2. *film as written. 

2.5.2A [added] Injection System
2.5.3. *film as written. 

2.6. After making a 1.5-centimeter midline scalp incision to expose the skull, dry the surface skull with a cotton swab [2.6.1-MED-over the shoulder]. 

2.6.1. *film as written (incision has been made prior to the shot). 
2.7. Then, while looking though a stereotactic microscope at 1 to 3X magnification [2.7.1-MED], use a micro point tool to remove any overlying periosteal tissue [2.7.2-SCOPE]. 

2.7.1. Show talent looking at the surgical animal through the microscope and ready to perform the surgery. 

2.7.2. *film as written. 

2.8. Mark Bregma with a fine point marker [2.8.1-SCOPE]. Then use a surgical drill equipped with a fine tip surgical drill bit [2.8.2-CU] to drill a 2 millimeter elliptical craniotomy beginning posteriorly at Bregma and extending anteriorly just left of the midline [2.8.3-SCOPE]. 

2.8.1. *film as written. 

2.8.2. Talent places the drill above the area to be drilled. The drill bit is visible. 

2.8.3. *film as written. 

2.9. Remove bone fragments and overlying soft tissue so that the cerebral cortex can be visualized [2.9.1-SCOPE]. Keep the cortical surface moist by intermittently applying drops of sterile saline [2.9.2-CU]. 

2.9.1. *film as written. 

2.9.2. *film as written. 

2.10. Next, affix the filled pipette to the injector arm [2.10.1-MED]. Align the distal end of the pipette with Bregma [2.10.2-SCOPE], and zero the stereotactic coordinates [2.10.3-MED]. 

2.10.1. *film as written. 

2.10.2. *film as written. One scope take, one GH3 take
2.10.3. *film as written. Only one take
2.11. Advance the pipette to the first injection point using the anterior-posterior and medial-lateral coordinates listed in Table 1 [2.11.1-MED-over the shoulder-TXT]. 

2.11.1. *film as written. TEXT: AP 0.22 mm ML 0.22 mm
2.12. Then advance the pipette to the cortical surface [2.12.1-SCOPE] and zero the dorsal-ventral measurement [2.12.2-MED]. Slowly lower the pipette to the dorsal-ventral coordinate [2.12.3-SCOPE-TXT]. 

2.12.1. *film as written. 

2.12.2. *film as written.

2.12.3. *film as written. TEXT: DV -2.10 mm

2.13. Ensure that the stereotaxic microscope magnification is set to 3X [2.13.1-MED] and that the calibrated reticule can be clearly viewed [2.13.2-SCOPE]. 
2.13.1. Talent turns the magnification to 3X. 
2.13.2. The reticule is visible.  We were not able to image the calibrated reticle using the scope camera. Brandon attempted to image the reticle separately but we can either overlay this video or we can graphically add some calibrations to indicate to viewer how much to dispense.
2.14. View the angled pipette from the side so that the air-fluid meniscus has a sagittal view [2.14.1-MED]. The meniscus should appear in the same focal plane of both the inner and outer wall of the pipette [2.14.2-SCOPE].
2.14.1. Talent moves the stereotaxic microscope to view the pipette from the side. 

2.14.2. The reticule and meniscus are visible. 
2.15. Now, using a low volume pressure injection system set at 20 psi for 20 millisecond pulses [2.15.1-MED] inject 100 nanoliters of L-Nio into the brain [2.15.2-SCOPE-TXT]. 
2.15.1. Talent sets the injection system to 20 psi for 20 millisecond pulses. 
2.15.2. The meniscus moves down as the L-Nio is injected. TEXT:  0.1 mm3 or 0.5 mm total displacement in a 0.5 mm diameter pipette. 
2.16. After injecting the total volume, wait 5 minutes to prevent reflux up the pipette track. [2.16.1-MED-over the shoulder]. 
2.16.1. Talent presses start on a countdown timer set to five minutes. 
2.17. Then withdraw the pipette [2.17.1-CU] and repeat the injection procedure at the second and third set of coordinates provided in Table 1 [2.17.2-MED]. 
2.17.1. *film as written. 
2.17.2. Talent moves the stereotaxic arm to the next set of co-ordinates. 
2.18. After the final injection, remove the pipette [2.18.1-MED], and place enough bone wax to fill the craniotomy site [2.18.2-CU]. Finally, approximate the edges of the scalp wound and bind with dermal adhesive [2.18.3-MED-over the shoulder]. 

2.18.1. *film as written. 

2.18.2. *film as written. 

2.18.3. *film as written. 

2.19. After administering post-operative analgesia, place the animal in a clean cage [2.19.1-MED]. Supply post-operative antibiotics in the drinking water for 5 days or until sacrifice if less than 5 days [2.19.2-MED-TXT]. 
2.19.1. Animal is placed in clean cage. 
2.19.2. Talent adds antibiotic to water bottle and then screws the lid on and places it in the cage. TEXT: 0.5 mg/mL trimethoprim-sulfamethoxazole Levofloxacin is used here
. 
3. Tissue Processing for Protein or RNA Analysis
3.1. After sacrificing and decapitating the mouse according to approved procedures, use sterile scissors to open the skull posteriorly [3.1.1-MED], and then use a spatula to gently remove the overlying skull [3.1.2.-CU]. 

3.1.1. *film as written. 

3.1.2. *film as written. 
3.2. Next, insert a sterile 4-millimeter spatula at the front of the brain to sever the olfactory bulb and optic nerves [3.2.1-CU]. Then gently lift the brain out of the calvarium and place into ice-cold dissection buffer [3.2.2-MED-TXT]. 

3.2.1. *film as written. 

3.2.2. *film as written. TEXT: See written protocol for buffer composition. 
3.3. Using a brain block and sterile razor blades, cut 2 to 3-millimeter slices containing the affected region [3.3.1-CU], and place into cold dissection buffer [3.3.2-MED]. 
3.3.1. *film as written. 

3.3.2. *film as written. 
3.4. Under a dissecting microscope, identify the white matter underlying the motor cortex in the injected hemisphere [3.4.1-SCOPE].
3.4.1. The white matter underlying the motor cortex in the injected hemisphere is indicated with the tip of a scalpel or similar. 
3.5. At earlier post-stroke intervals, injection of L-Nio mixed with fluorescent tracer can allow visual identification of the stroke [3.5.1-LM]. 
3.5.1. LAB MEDIA: 53404_Hinman_Figure 4A. TEXT: Tracer: 10% Fast Green We ended up getting a live shot of this with the scope camera. Brandon will have the shot number. I will also post the lab media so the editor can choose but without seeing both images, I would prefer the live shot.
3.6. At longer post-stroke intervals, the region may be visually identified by focal necrosis and myelin pallor [3.6.1-LM/SCOPE].  
3.6.1. Shot of an area exhibiting focal necrosis and myelin pallor. If it is not possible to image this on the day then authors can submit an image. If not image is available then this soundbite is to be cut. Here I will also post a lab media image of this. We were not able to image this live.
3.7. Once identified, use a scalpel to carefully dissect the region of white matter containing the stroke [3.7.1-SCOPE]. Remove overlying cortex and underlying striatum as desired [3.7.2-SCOPE]. 
3.7.1. *film as written. 
3.7.2. *film as written. 
4. Results: Focal White Matter Stroke Using Both Medial and Posterior Angled Approach 
4.1. As shown here, immunofluorescent labeling for neurofilaments, shown in red, demonstrates the degree of axonal loss seven days after stroke using the medial approach [4.1.1-LM]. 
4.1.1. LAB MEDIA: 53404_Hinman_Figure1A
4.2. Using the posterior angled approach, the white matter stroke lesion is targeted just above the lateral ventricle, and shows intense microglial reactivity as detected by immunolabeling for Iba-1 [4.2.1-LM]. 
4.2.1.  LAB MEDIA: 53404_Hinman_Figure1B. Highlight ‘stroke’ and ‘ventricle’ labels and arrows when narrated. 
4.3. Two astrocyte intermediate filament markers, vimentin shown in red, and glial fibrillary acidic protein, shown in green, reveal changes in morphology of white matter astrocytes after stroke [4.3.1-LM]. 
4.3.1. LAB MEDIA: 53404_Hinman_Figure1C. Highlight the ‘stroke’ label when narrated. 

4.4. Co-injection of fluorescent dextran amine at the time of stroke induction allows identification of individual neurons with axons injured by stroke. Most of the labeling occurs in axons within Layer 5 and 6 neurons in primary sensorimotor cortices overlying the stroke. This image represents 7 days after stroke [4.4.1-LM]. 
4.4.1. LAB MEDIA: 53404_Hinman_Figure3
5. Conclusion (said by authors on camera)
5.1. Irene Llorente: Once mastered, this technique can be done in 45 min if it is performed properly.

5.2. Amy Gleichman: After watching this video, you should have a good understanding of how to produce a focal white matter stroke in the mouse and prepare the brain for a variety of downstream techniques useful to answer important questions in stroke and neural repair.
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.

�Our vets have changed the preferred antibiotic to Levofloxacin at a dose of 0.5 mg/mL. This needs to be corrected in the manuscript to. Please advise how to change this. 





( 2013, Journal of Visualized Experiments


