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Authors, please fill out the brief questionnaire below.   
A. Will you require assistance with video microscopy, such as filming a complex dissection or microinjection technique (Y/N, please specify steps by number. Also, please list make and model of your microscope)?  __________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? _________

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps_3.3, 3.4, 3.5, 3.6, 4.4, 4.5_____
D.  What is the single most difficult aspect of this procedure and what do you do to ensure its success?  There is difficulty in the manual dexterity needed for repeatable, consistent tissue serial sectioning using the tissue chopper.  We ensure success by training one researcher to perform this step each time.
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to _______collect total RNA from discrete brain nuclei in a repeatable, consistent, cost-efficient, and RNase-free manner________ (Intro).
This is accomplished by first ____preparing an RNase-free work environment and removing the whole brain from a decapitated mouse________(P1).
The second step of the procedure is to ___utilize a micrometer-operated tissue chopper to obtain uniformly sized serial tissue sections________(P2).
The third step of the procedure is __microdissection of brain regions of interest using a set-diameter tissue corer while maintaining tissue in a RNase-free media environment_
__ (P3).
The final step of the procedure is ___total RNA isolation from the excised brain nuclei _______ (P4).

Ultimately results can be obtained that show _sufficient total RNA yield and quality for downstream cDNA library preparation and transcriptome profiling______ through _spectrophotometric or fluorometric assay______(P5).
Conceptual Narrative:
The overall goal of the following experiment is to __ ____ (Intro).
This is achieved by __ (P1). 
As a second step, _ __, which __ __ (P2).   

Next, __ ___in order to__ _____(P3).
Results are obtained that show _ _ based on  __ __(P4).
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.   
[image: image1.emf]
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.    Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.  **If individuals will be doing the demonstrations but not speaking in the introduction, please use statement 1.8 to introduce these demonstrators (ex PI introducing students).   
1.1) Author name _ Norman Atkins, Jr._: The main advantage of this technique over existing methods, like _gross anatomical or laser capture microscopy-assisted brain region excision _, is that _multiple discrete brain regions of interest can be collected from an individual mouse brain in a repeatable and cost-efficient manner  _.   

1.2) Author name  _ Charlie Miller : This method can help answer key questions in the _neuroscience_ field, such as _whether distinct transcript expression profiles within brain regions associated with known neuronal circuits may be correlated with certain behavioral traits, environmental responses, and/or disease states_.  

1.3) Author name _ _: The implications of this technique extend toward therapy of_______, because  ________.  
1.4) Author name __: Though this method can provide insight into ____________, it can also be applied to other systems (model organisms, studies of disease, organ systems), such as ____________.
1.5) Author name __ : Generally, individuals new to this method will struggle, because ______________.
1.6)  Author name _ _: I/We first had the idea for this method, when I/We ___________.
1.7) Author name _ _: Visual demonstration of this method is critical, as the ______________ steps are difficult to learn, because _______________.   
1.8) **Author name _ _: Demonstrating the procedure will be  _,   a _ _ in my laboratory.  
Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Sampling Setup and Preparation
2.1. To prepare for microdissection, supplement 100 mL of Earle’s balanced salt solution, or EBSS with 0.44g of sodium bicarbonate and 0.884 g of glucose. Treat the EBSS with 0.1 mL of DEPC in an autoclavable bottle or a flask with a screw top for at least 12 hours at 37 °C.

2.2. Place 5 ¾” glass Pasteur pipets into a 1L glass beaker and place artist’s brushes, with bristles facing upward, into a 100 mL glass graduated cylinder.  Add sufficient DEPC-treated water solution (text overlay: 0.1 mL DEPC per 100 mL ddH2O) to cover the pipets and brushes.  Cover the beaker and graduated cylinder with aluminum foil, and incubate for at least 12 hours at 37 °C. 
2.3. After the 12-hr incubation with DEPC, heat all DEPC-treated materials to a temperature >100 °C for at least 15 minutes.
2.4. Cool the EBSS to room temperature prior to storage at 4°C.  Pour the ddH2O out from the beaker and graduated cylinder and continue to incubate them at >100°C until the materials are dry.  Remove them from the incubator, cool to room temperature, and store for later use.
2.5. On the day of the experiment, treat all work surfaces to remove RNase contamination. 
2.6. Place and maintain the EBSS in a water bath set at 40 °C.  To buffer and oxygenate the EBSS, infiltrate it with 95%/5% O2/CO2 by placing gas tubing into an RNase-free Pasteur pipet and inserting the pipet into the EBSS (text overlay: 95%/5% O2/CO2).  Cover the opening of the EBSS container with Parafilm or a KimWipe.

2.7. Set up a tissue slicer for serial sectioning of the brain tissue.  Treat the top and bottom surfaces of the tissue slicer to remove RNase contamination.
2.8. Attach a rectangular piece of Whatman #4 filter paper to the plexi-glass surface of the tissue chopper.  Attach a double-edge razor blade to the chopper arm. Set the micrometer to zero
, and adjust the minimum height of the chopper arm to allow the razor blade to cut the filter paper, but not the plexi-glass plate.  
2.9. Gather all additional materials needed for the microdissection including RNase-free 60x15mm cell culture dishes, tissue corers, 200ul RNase-free micropipette tips, curved scissors, dry ice, and tubes for tissue collection. Place the tubes on dry ice.

3. Brain Removal and Coronal Sectioning

3.1. After decapitating a mouse using a rodent guillotine, remove the whole brain with both hindbrain and optic nerves intact.  Place the brain into the top of a 60 x 15 mm, RNase-free cell culture dish.  Transfer to the tissue sampling work surface.
3.2. Use an RNase-free pipet 
to conservatively moisten the filter paper attached to the tissue chopper with EBSS. Wet the brain tissue with EBSS.  

3.3. Transfer the brain to the tissue chopper and position it with the ventral surface resting on the filter paper, the midline perpendicular to the chopper blade, and the rostral edge of the brain abutting the blade. 

3.4. Use a DEPC-treated artist’s brush to hold the brain stationary by applying gentle pressure to the dorsal surface of the brain.
3.5. While holding the brain stationary, lift the blade holder lever about 4-5mm above the dorsal tissue surface and hold it in this position. Remove the brush from the brain surface, and dial 750 µm using the micrometer.  Allow the lever to drop, chopping the tissue and creating a 750 µm coronal section.
3.6. While the chopper blade remains stationary, use a rolling motion with the artist’s brush to gently swipe the tissue section away from the blade surface.  Immediately place the tissue section into the oxygenated EBSS in the petri dish.  This slice is now ready for microdissection.
3.7. Repeat the slicing procedure until serial brain sections have been obtained across the entire rostro-caudal plane.

4. Brain Region Microdissection and Tissue Archival

4.1. To carry out microdissection, first check the lighting to ensure that sample illumination will not be obstructed.  Adjust the position and flow of the 95%/5% mix of O2/CO​2 to maintain a buffered, oxygenated environment for the tissue during the procedure.

4.2. Identify the coronal brain section that includes the region of interest and orient it flat on the bottom of the petri dish using an artist’s brush.
4.3. Select the tissue corer with appropriate diameter (text overlay: see Table 1 in written protocol).  Hold the coronal tissue section in place with the artist’s brush and bring the cutting tip of the tissue corer down over the surface of the tissue section.  

4.4. While applying pressure, press the tissue corer tip through the tissue section and down firmly onto the bottom of the petri dish.  Use a rolling circular motion to ensure that the region of interest has been dissociated from the surrounding tissue.  Carefully lift the tissue corer away from the tissue section and liberate the micropunch, allowing it to float in the EBSS.

4.5. Using an artist’s brush
, immediately deposit the tissue micropunch into a -80°C-stable storage tube kept on dry ice.  The tissue should readily adhere to the side of the tube.  Return the microsample-containing tube to the dry ice.  Repeat this microdissection for each brain region of interest.

4.6. Once the microdissection is complete, record the respective label or bar codes for each sample-containing tube.  Place the tissue samples into a -80°C freezer until RNA extraction. 

5. Total RNA Extraction

5.1. To extract RNA from the tissue samples, first prepare an RNase-free workspace.  Make a sufficient amount of magnetic Bead Mix and Lysis/Binding Solution as described within the Total RNA Isolation Kit manual. 
5.2. Remove the tissue samples from the -80°C freezer and place the tubes directly onto dry ice.

5.3. Add 100 µL of the Lysis/Binding Solution to a tube of sample.  Attach a nuclease-free 0.5ml tube-sized pestle to the pellet mixer and homogenize the tissue.
5.4. Using a low-retention nuclease-free pipet tip, transfer the homogenized sample into a well on a round-bottom 96-well tissue culture plate.  Immediately add 60 µL of 100% isopropanol to the sample using a low retention nuclease-free pipet tip. 

5.5. Add 20 µL of the Bead Mix to the sample using a low retention nuclease-free pipet tip. Mix by pipeting up and down 3-4 times.

5.6. Follow the Total RNA Isolation Kit protocol steps to complete the total RNA extraction.

5.7. Finally, measure the purity and concentration of resulting total RNA. 

6. Representative RNA Isolation Results-(second to last section) 
6.1. Total RNA data from micropunches of various brain regions are shown in this table.  RNA samples eluted with 30 µL of Elution Buffer provided sufficient total RNA for use with commercially available cDNA preparation products for RNA-Sequencing applications.  Additionally, the RNA yield and 260/280 ratios are single values obtained from respective microdissection samples to demonstrate readings obtained from each brain region and they confirm high sample purity.
6.1.1. LAB MEDIA Atkins et al Table 1 (Editor, there is a lot of text in the left column.  Add some white space between rows if possible and scroll through the table if necessary, pointing out the Total RNA and 260/280 columns when prompted.)
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/index/Details.stp?ID=1597
7. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.
7.1 Author name _Norman Atkins, Jr._: Once mastered, this technique can be done in __8-10__ min if it is performed properly.
7.2 Author name _ Charlie Miller_: While attempting this procedure, it’s important to remember to _minimize the risk of RNase contamination of work surfaces or tissue samples by only using RNase-free or DEPC-treated materials__.
7.3 Author name ________: Following this procedure, other methods like _____________ can be performed in order to answer additional questions like _____________.
7.4 Author name ________: After its development, this technique paved the way for researchers in the field of __________ to explore _____________ (subdivision of field, disease, natural phenomenon) in __________( model organism, patient demographic, organ system).
7.5 Author name _________: After watching this video, you should have a good understanding of how to _____________ (restate overall goal of the procedure mention specific steps).
7.6 Author name _________: Don't forget that working with _____________(reagent, pathogen, instrumentation) can be extremely hazardous and precautions such as ____________ should always be taken while performing this procedure.   
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 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.










�At  00:35 - 00:40, the microfuge tubes have been resized.  This has resulted in a break (white line) transecting the tube cartoon.  Please revise.


�In the video, glass bottle was simply covered with the bottle top.  So, we should modify the script and voiceover to say, “Cover the opening of the EBSS container.”


�This portion of the voiceover (and the manuscript) should be modified to match the sequence of the demonstration.


�The serological pipet used here is RNase-free.  The voiceover at ~4:43


�This portion of the voiceover and script must be changed to align with video shots at ~7:00


�This portion of the voiceover and script must be changed to align with video shots at ~7:03





�Remove this phrase from both the manuscript and the voiceover so that the text aligns with the actions of the demonstrator.
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