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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____N____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________

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

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. _2.1, 2.3, 2.4, 2.5.3, 3.3________________________________________

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.____2.3, 2.4, 2.5.3, 3.3_______________________

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

1. Introduction (Schematic Overview and Interview)

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

Procedural Narrative:
The overall goal of this procedure is to prepare the colliculo-thalamocortical slice with 4 major auditory structures: the inferior colliculus, the auditory thalamus, the auditory portion of the thalamic reticular nucleus, and the auditory cortex. (Intro)
This is accomplished by first removing the brain from the mouse. (P1)
LAB_MEDIA_53067_Llano_schematic overview.pptx.  Animation: Show the mouse (upper first left cartoon), then move the brain (upper second left cartoon) from the mouse head away.

The second step is to block the brain in preparation for slicing. (P2)
LAB_MEDIA_53067_Llano_schematic overview.pptx. Animation: Show the brain (upper third left cartoon), then add blades and move them toward the brain. Then show the upper first right cartoon (labeled “3% agar blocks”).
Next, cut the brain to obtain slices containing the colliculo-thalamocortical connection. (P3)
LAB_MEDIA_53067_Llano_schematic overview.pptx. Animation: Show the bottom first left cartoon and have the blade moving towards the brain, then show the bottom second left cartoon.
The final step is to use flavoprotein imaging to assess connectivity. (P4)
LAB_MEDIA_53067_Llano_schematic overview.pptx. Animation: Show the slice (bottom third left cartoon), then add the blue “sun” and the black “detector”. 
Ultimately, the brain slice containing the colliculo-thalamocortical connection can be used for a variety of experiments to better understand information processing in the auditory regions of the mid and forebrain. (P5)
LAB_MEDIA_53067_Llano_schematic overview.pptx. Animation: Show the bottom first right image (labeled “Flavoprotein Image”)
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).   

[image: image1.png]



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

1.1. Daniel Llano: Visual demonstration of this method is critical as the steps to block the brain before slicing are difficult to learn, because it requires a complex double angle cut which is the key to obtaining intact projections.   

1.2. Daniel Llano: Demonstrating the procedure will be Bernard Slater, a grad student from my laboratory.  

1.2.1. Interview style: Author saying the above 

1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE):

2. Preparation of brain slicing

2.1. To prepare the cutting stage for slicing, cut a small piece of 3% agar of approximately 1 cm3 to be used as a backstop for the brain [2.1.1-MED-over the shoulder] and another piece of 1.5 cm x 1.5 mm x 3 mm to be used as a bump to support the inferior colliculus [2.1.2-MED-over the shoulder].  Next, glue the backstop onto the stage with cyanoacrylate adhesive [2.1.3-CU], and then glue the bump on the right side of the backstop such that they form an 80o angle [2.1.4-CU].

2.1.1. *Film as written
2.1.2. *Film as written
2.1.3. *Film as written
2.1.4. *Film as written
2.2. On a slide marked with two lines at 90o and a diagonal line at 17o from the top left to the bottom right, place the brain dorsal side up at the intersecting point of the two lines [2.2.1-CU].  Using a razor blade, remove 2 to 4 mm of the rostral end of the brain to create a flat surface [2.2.2-CU].
2.2.1. *Film as written
2.2.2. *Film as written
2.2.3. [added] CU showing slide with markings on it
2.3. Next, place the brain caudal side up on the newly created flat surface [2.3.1-CU].  Align the dorsal surface of the brain with the horizontal line, and the midline of the brain with the vertical line marked on the slide [2.3.2-CU].
2.3.1. *Film as written
2.3.2. *Film as written
2.4. Then, align the razor blade with the 17o line [2.4.1-CU].  Tilt the razor at a 30o angle [2.4.2-CU], and remove approximately 3 mm of the right cortex in a double diagonal cut [2.4.3-CU-TXT].
2.4.1. *Film as written
2.4.2. *Film as written
2.4.3. *Film as written, Text: 17o from horizontal plane and 60o from the coronal

2.5. To mount the brain on the vibratome stage, place a small piece of filter paper on the ventral side of the brain so that the long dimension is perpendicular to the midline [2.5.1-MED-over the shoulder].  Carefully apply a small amount of cyanoacrylate adhesive to the area in front of the backstop and to the left of the bump [2.5.2-CU].  Subsequently, place the double diagonally-cut brain side onto the glue so that the caudal part of the brain and hindbrain are propped up on the bump and the right side of the brain is against the backstop [2.5.3-CU].
2.5.1. *Film as written
2.5.2. *Film as written
2.5.3. *Film as written
3. Obtaining the colliculo-thalamocortical slice 

3.1. In this procedure, quickly place the cutting stage in the vibratome [3.1.1.-MED-over the shoulder].  Fill the stage with cutting solution [3.1.2-CU].  

3.1.1. *Film as written
3.1.2. *Film as written
3.2. Next, align the blade with the top of the brain [3.2.1-CU].  Remove 1-1.5 mm from the top of the brain [3.2.2-CU].  Then, slice and remove more slices of 300-500 μm while moving deeper [3.2.3-CU].
3.2.1. *Film as written
3.2.2. *Film as written
3.2.3. Take 2 has 2 different takes in same clip
3.3. When the inferior colliculus, the medial geniculate body, and the lateral geniculate nucleus are all visible, the dentate gyrus should appear as a 'C' shape and the structures should be in alignment [3.3.1-CU].  Obtain about 2 slices of 600 μm; these are the colliculo-thalamocortical slices [3.3.2-CU].  After that, transfer them to the 32oC holding chamber [3.3.3-MED-over the shoulder].
3.3.1. *Film as written Part of clip talent will point out the ‘C’ shape and other structures with forceps
3.3.2. *Film as written
3.3.3. *Film as written
4. Imaging of the slice
4.1. To acquire the flavoprotein autofluorescence image, collect the images at 4 Hz for 105 seconds [4.1.1-MED-over the shoulder]. Illuminate the tissue with blue light 470-490 nm and capture above 515 nm, ensuring that the image is neither too dark nor blown out [4.1.2-CU].  Then, use electrical stimulation to activate the tissue [4.1.3-MED-over the shoulder-TXT].
4.1.1. Talent acquiring the images, clicking and watching the computer monitor.
4.1.2. CU the images on the computer monitor
4.1.3. Talent using electrical stimulation to activate the tissue, and watching the computer monitor. Text: Each stimulation consists of 1 s of 40 Hz 2 ms pulses at 0.05 Hz 5 times.

4.2. To acquire a calcium image, collect images at 10 Hz for 25 seconds [4.2.1-MED-over the shoulder].  Illuminate the tissue with 365 nm light and capture fluorescence above 510 nm, again ensuring the image is neither too dark nor blown out [4.2.2-CU].  Then use electrical stimulation to activate the cells [4.2.3-CU-TXT].

4.2.1. Talent acquiring the images, clicking and watching the computer monitor.
4.2.2. CU the images on the computer monitor
4.2.3. CU the images on the computer monitor. Text: Each stimulation consists of one 2 ms pulse at 0.2Hz five times.

5. Results:  Flavoprotein autofluorescence imaging of colliculo-thalamocortical brain slice
5.1. This image shows the confirmation of colliculo-thalamocortical connection in the brain slice by flavoprotein autofluorescence [5.1.1-LM].  Electrical stimulation given at 0.05Hz to the  inferior colliculus was imaged at 4Hz and Fourier processed to show the power at that stimulation frequency [5.1.2-LM].  The auditory thalamus, thalamic reticular nucleus, and auditory cortex are synaptically activated [5.1.3-LM]. 
5.1.1. 53067_Llano_fig3A.tif: Show left image 
5.1.2. 53067_Llano_fig3A.tif: Add right image
5.1.3. 53067_Llano_fig3A.tif: In the right image, add text “Well Connected”
5.2. Here is an unconnected slice [5.2.1-LM].  Electrical stimulation of the inferior colliculus with activation was seen only in the auditory thalamus [5.2.2-LM]. The entire pathway was not captured, likely due to one of the cuts being slightly out of plane with the thalamocortical projections [5.2.3-LM]. 
5.2.1. 53067_Llano_fig3B.tif: Show left image
5.2.2. 53067_Llano_fig3B.tif: Show right image
5.2.3. 53067_Llano_fig3B.tif: In the right image, add text “Not Connected”
5.3. This image shows atypical activation of the auditory cortex [5.3.1-LM].  Electrical stimulation of the inferior colliculus activated the auditory cortex without visible signal in the auditory thalamus [5.3.2-LM].  It is likely that the thalamus was still activated but it was not on the imaged surface [5.3.3-LM].  
5.3.1. 53067_Llano_fig3C.tif: Show left image 
5.3.2. 53067_Llano_fig3C.tif: Show right image
5.3.3. 53067_Llano_fig3C.tif: In the right image, add text “Atypically Connected”
6. Conclusion (said by authors on camera)

6.1. Dan Llano: After watching this video, you should have a good understanding of how to obtain the colliculo-thalamocortical slice and assess its connectivity.   

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.
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