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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___Yes______  (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 M80______________________

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

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. __3.4.1, 3.8, 3.9.2, 3.11, 3.12, 3.14.1
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document.____The most difficult aspect of this procedure is making the craniotomy without damaging the underlying the dura or puncturing the brain.__________

E.  Will the filming need to take place in multiple locations? (Y/N) ____No___ If yes, how far apart are the locations? _______

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Conceptual Narrative:
The overall goal of the following experiment is to trigger reactive astrogliosis (pronounce: “astro-glee-oh-sis”) in the adult mouse forebrain by creating a mechanical lesion in order to investigate cellular and molecular processes underlying reactive gliosis (pronounce: “glee-oh-sis”).  (Intro)
This is achieved by performing a craniotomy and subsequently inserting a sterile scalpel blade 3 – 4 mm in depth and length into the forebrain to create the lesion. (P1)
LAB_MEDIA: 52825_Garcia_Graphical Overview.ai.  Animation:  Show the mouse head, then add the circle, followed by the straight line inside the circle on the right side.
Animals can survive for acute or chronic time points, and their tissues are harvested at the conclusion of the experiment. (P2)  

Use shot 3.15.2.
Next, tissue can be processed for histological, biochemical, or molecular biological assays to interrogate the molecular and cellular processes driving reactive astrogliosis.  (P3)
LAB_MEDIA: 52825_Garcia_Figure 4
The results show that this procedure triggers a strong reactive gliosis, based on the dramatic upregulation of GFAP (Text overlay: GFAP: glial fibrillary acidic protein) and proliferation of reactive astrocytes. (P4)
LAB_MEDIA: 52825_Garcia_Figure 3
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   

P1
[image: image1.emf]


Skull sutures should be shown after animation of skin incision over midline and skull shown 
underneath.  



Area to be drilled should be shown as markings made directly on skull



The line depicting the blade insertion should demonstrate a blade inserted into brain here, then 
animated to go back and forth longitudinally, to depict the movement of the blade along the 
rostral/caudl axis of the brain.  











P3
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. R. Vivian Allahyari: The main advantage of this technique over other methods, like fluid percussion injury and controlled cortical impact is that reactive gliosis can be easily induced and studied without the need for additional equipment beyond the standard stereotaxic procedure.   

Protocol (read by voice talent at JoVE):

2. Preparing Surgical Area

2.1. To begin this procedure, disinfect the surgical table with 70% ethanol.  Then, cover the entire surgical bench with absorbent pads and arrange the surgical instruments on the surgery table. 
2.1.1. MED:  Talent disinfects the surgical table with 70% ethanol.

2.1.2. MED:  Talent covers cover the entire surgical bench with absorbent pads.

2.1.3. MED-over the shoulder:  Talent arranges the surgical instruments adjacent to the stereotaxic frame on the surgery table.
2.2. Next, set up the stereotaxic equipment without the manipulator arm.  Place the heating pad on the stereotaxic frame and set it to 37 oC.  Avoid overheating the animal by placing a small piece of paper towel or surgical pad on the heating pad. 
2.2.1. MED-over the shoulder:  Talent sets up the stereotaxic equipment without the manipulator arm.
2.2.2. MED-over the shoulder:  Talent places the heating pad on the stereotaxic frame.

2.2.3. MED-over the shoulder:  Talent places a small piece of paper towel or surgical pad on the heating pad.
2.3. Then, cut small pieces of gel foam into a sterile petri dish containing 0.9% sterile saline solution until ready for use. 
2.3.1. MED-over the shoulder:  Talent cuts small pieces of gel foam into a sterile petri dish containing 0.9% sterile saline solution.
3. Surgical procedure 
3.1. In this step, place a fully sedated mouse in the stereotaxic frame.  Secure its nose in the nose cone, which is connected to isoflurane.  Next, tighten the ear bars and ensure that the head is stable. 
3.1.1. MED-over the shoulder:  Talent places a fully sedated mouse in the stereotaxic frame.  
3.1.2. CU:  The mouse as its nose is secured in the nose cone.

3.1.3. CU:  The mouse as the ear bars are tightened.
3.2. Shave the head from the eye level to the ear level.  Then, sterilize the skin with 3 alternating scrubs of isopropyl alcohol and betadine iodine solution.  Afterward, apply ointment to both eyes to prevent them from drying. 
3.2.1. MED-over the shoulder:  Talent shaves the head of the mouse from the eye level to the ear level.

3.2.2. CU:  The mouse’s head as an alternating scrub of isopropyl alcohol and betadine iodine solution are applied to sterilize the skin.

3.2.3. CU:  The mouse’s head as ointment is applied to the eyes.
3.3. Monitor the depth of the animal’s anesthesia by pinching its toe or tail.  The mouse is in the appropriate surgical plane when there is no response, and the respiration is slow and even.
3.3.1. MED-over the shoulder:  Talent pinches the mouse’s toe or tail to check for anesthesia. 
3.3.2. CU:  The mouse to show its slow and even respiration.
3.4. Make a parasagittal skin incision from just behind the eyes to almost the point between the ears in one single, firm cut.  Move the skin aside and clip the right side with a hemostat. 
3.4.1. CU:  The mouse’s head as a parasagittal skin incision is made from just behind the eyes to almost the point between the ears in one single, firm cut.
3.4.2. CU:  The mouse’s head as the skin is moved aside and the right side is clipped with a hemostat.
3.5. Under the microscope, clear the overlying membrane on the skull using the dull side of the scalpel and cotton tipped applicators.  Then, clean the skull with a cotton tipped applicator dipped in 0.9% saline solution and allow it to dry completely. 
3.5.1. SCOPE:  A movie to show that the overlying membrane on the skull is cleared using the dull side of the scalpel and cotton tipped applicators.
3.5.2. SCOPE:  A movie to show that the skull is cleaned with cotton tipped applicator.
3.6. Using a small ruler and a permanent marker, mark the anterior border of the craniotomy at 1 mm caudal to the coronal suture, and then mark the left edge of the craniotomy at 1 mm lateral to the sagittal suture.  Next, mark the right and caudal borders of the craniotomy at 4 mm from the sagittal and coronal sutures, respectively. 
3.6.1. SCOPE:  A movie to show that the anterior border of the craniotomy is marked, then the left edge of the craniotomy is marked. 

3.6.2. SCOPE:  A movie to show that the right and caudal borders of the craniotomy are marked.

3.7. Using a 0.5 mm drill bit, carefully drill on the permanent marker outline and be sure not to break through the skull completely.  Press gently on the isolated piece of parietal bone with forceps. The thinned bone is ready for removal when it is sufficiently weak around the perimeter. 
3.7.1. SCOPE:  A movie to show the drilling on the permanent marker outline.

3.7.2. MED-over the shoulder:  Talent presses on the isolated piece of parietal bone with forceps.

3.7.3. SCOPE:  A movie to show the isolated piece of parietal bone is pressed gently and it is weak around the perimeter.

3.8. Now, using a 10 mL syringe fitted with a 23 Gauge needle, apply a small amount of 0.9% saline to the isolated bone and drilled area.  Attach the manipulator arm to the stereotaxic equipment.  Then, attach a new scalpel blade to the probe holder with the sharp side facing rostrally. 
3.8.1. SCOPE:  A movie to show that a small amount of saline is applied to the isolated bone and drilled area.
3.8.2. MED-over the shoulder:  Talent attaches the manipulator arm to the stereotaxic equipment.
3.8.3. CU:  The probe holder as a scalpel blade is attached to it with the sharp side facing rostrally.
3.9. Keeping the manipulator arm out of the way, carefully lift the bone piece with a pair of angled forceps by inserting the tip into the side of the bone and pulling it off in one movement.  Then, place a small piece of the soaked absorbable gel foam on the uncovered brain to prevent it from drying and absorb any blood that might be present. 
3.9.1. SCOPE:  A movie to show that the bone piece is lifted with a pair of angled forceps by inserting the tip into the side of the bone and pulling it off in one movement.  
3.9.2. CU:  The brain as a small piece of the soaked absorbable gel foam is placed on it. 
3.10. Once the gel foam is placed on the brain, swing the manipulator arm into place.  Adjust the blade to the center over the gel foam.  Then, remove the gel foam and lower the blade until the tip touches the dura without puncturing it. 
3.10.1. MED-over the shoulder:  Talent swings the manipulator arm into place.

3.10.2. CU:  The blade as it is adjusted to the center over the gel foam.

3.10.3. CU:  The gel form as it is removed.
3.10.4. CU:  The blade as it is lowered until the tip touches the dura without puncturing it.

3.11. Mark the dorsal/ventral coordinates using the vernier scale on the vertical arm of the stereotaxic frame.  Next, using the manipulator arm, slowly lower the blade precisely 3 mm into the brain.  Allow the blade to stay in place for 5-10 seconds. 
3.11.1. MED-over the shoulder:  Talent marks the dorsal/ventral coordinates using the vernier scale on the vertical arm of the stereotaxic frame.
3.11.2. MED-over the shoulder:  Talent slowly lowers the blade 3 mm into the brain.
3.11.3. CU:  The blade as it is in the brain.
3.12. Then, slowly move the stereotaxic arm with the blade in a rostral/caudal direction three times.  Allow the blade to reach the rostral and caudal boundaries of the craniotomy before moving to the opposite end.  Afterward, slowly raise the stereotaxic arm and remove the blade from the brain. 
3.12.1. MED-over the shoulder:  Talent slowly moves the stereotaxic arm with the blade in a rostral/caudal direction two times.

3.12.2. CU:  The blade as it reaches the rostral and caudal boundaries of the craniotomy before moving to the opposite end.
3.12.3. MED-over the shoulder:  Talent slowly raises the stereotaxic arm and removes the blade from the brain.

3.13. Place another piece of gel foam on the brain surface immediately to absorb any excess blood or fluid.  Meanwhile, remove the stereotaxic arm and dispose of the scalpel blade.  Once the bleeding has stopped, remove the gel foam.
3.13.1. CU:  The brain surface as another piece of gel form is placed on the brain surface to absorb any excess blood or fluid.
3.13.2.  MED-over the shoulder:  Talent removes the stereotaxic arm and disposes the scalpel blade.  
3.13.3. MED-over the shoulder:  Talent removes the gel form.
3.14. Close the wound by suturing the skin with non-absorbable sutures, such as ethilon or prolene, and remove the sutures 9-10 days after the surgery.   Next, administer 0.5 – 1 mL of lactated Ringer’s solution subcutaneously to ensure hydration. 
3.14.1. MED-over the shoulder:  Talent sutures the skin.

3.14.2. CU:  The mouse as lactated Ringer’s solution is administered subcutaneously.
3.15. Return the mouse to its home cage.  Allow the mouse to recover slowly on a heating pad, and monitor it for any signs of distress. 
3.15.1. MED:  Talent places the mouse to its home cage.

3.15.2. CU:  The mouse as it is on the heating pad.
4. Results:  Immunohistology of the lesion after forebrain stab injury
4.1. (Video editor, show A and B) This figure shows the brightfield immunohistochemistry for GFAP 1 week following a forebrain stab injury.  (Video editor, highlight B) The lesion site is shown in the ipsilateral hemisphere, and (Video editor, highlight A) the corresponding region in the uninjured contralateral hemisphere is shown here.  (Video editor, add C) Here is the high magnification image of a normal and (Video editor, add D) reactive astrocyte from the contralateral and ipsilateral hemisphere, respectively.  Note the dramatic hypertrophy of the cell body and processes of reactive astrocyte in the injured side. 

4.1.1. LAB_MEDIA: 52825_Garcia_Figure 3
4.2. This figure (Video editor, show A & B) shows the proliferation of the reactive astrocytes 1 week following forebrain stab injury. Here is the immunofluorescent staining for BrdU and GFAP in the uninjured (Video editor, highlight A) and injured (Video editor, highlight B) brains.  And the immunofluorescent staining for BrdU and the astrocytic marker S100β in the uninjured (Video editor, add C) and injured (Video editor, add D) hemispheres is shown here.  Note that many astrocytes are proliferating at the lesion site in the injured cortex (Video editor, add arrowheads in B and D insets), whereas astrocytes in the uninjured cortex are not proliferating. 
4.2.1. LAB_MEDIA: 52825_Garcia_Figure 4

5. Conclusion (said by authors on camera)

5.1. R. Vivian Allahyari: Following this surgical procedure, other methods like biochemistry or molecular biology can be performed in order to examine protein interactions or gene expression in reactive astrocytes.
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, as well as an introduction to your videographer, closer to your filming date.

( 2013, Journal of Visualized Experiments


