Submission ID #: 50694
Editor Name: Shanelle Ko
Videographer name:

Film Date: 5-30-13
Authors and Affiliations: 

Mychasiuk, R., Gibb, R., & Kolb, B.

Canadian Centre for Behavioural Neuroscience

University of Lethbridge

4401 University Drive

Lethbrdige AB,

Title: Visualizing the Effects of a Positive Early Experience, Tactile Stimulation, on Dendritic Morphology and Synaptic Connectivity with Golgi-Cox Staining
Corresponding Author:

Richelle Mychasiuk

r.mychasiuk@uleth.ca
Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) __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)_____No__ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__(2.6-2.7), (3.7), (3.10), (3.11-3.16) _________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Following the staining procedure correctly and on 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 use Golgi-Cox staining techniques to visualize the morphological changes in neurons that follow tactile stimulation early in life. (Intro)
This is accomplished by first administering the tactile stimulation three times daily from postnatal day 3 to postnatal day 21. (P1)
The second step is to perfuse the animals once they reach the age of inquiry and store their brains in Golgi-Cox solution. (P2)
Next, the brains are sliced with a vibratome. (P3)
The final step is to impregnate the brains with the Golgi-Cox staining technique. (P4)
Ultimately, the Golgi-Cox procedure is used to visualize individual neurons, which permits the analysis of morphological changes. (P5)
P1-P5: LAB MEDIA: procedural schematic-JOVE.pdf, starting with upper left (P1) animate in each panel as mentioned
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).   

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.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.
· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Bryan Kolb: The Golgi-Cox staining method can help answer key questions in the field of behavioural neuroscience because it permits the investigation of behaviour-morphological relationships. 

1.2. Robbin Gibb: The implications of this technique extend toward treatment of developmental disorders, because tactile stimulation has demonstrated efficacy in remediating behavioural and anatomical outcomes of these disorders.  

1.3. Richelle Mychasiuk: Though this method can provide insight into the neuroanatomy of rats , it can also be applied to other model organisms and human brain tissue to help further our understanding of experience dependent plasticity. 
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. Animal Care and Tactile stimulation 

2.1. Animals are maintained on a 12 hour light:dark cycle with free access to food and water.  After birth, each female rat is housed individually with their offspring.
2.1.1. WIDE: Talent walks into animal room

2.1.2. MED: Talent houses rat with offspring

2.2. To avoid additional stress related to handling, the pups receive tactile stimulation starting on P3.
2.2.1. MED: Talent opens a cage containing pups of approximately the right age

2.3. To begin, randomly assign half of the pups from each litter to undergo tactile stimulation with the other half serving as controls.  Mark their hind legs and tail with permanent marker to differentiate the groups. This step moved down to 2.6
2.3.1. MED: Talent separates pups into two groups

2.3.2. CU: Talent makes hind leg and tail

Video Editor: The videographer’s notes had an arrow from 2.4 pointing above the crossed out 2.3. Presumably the numbering is as in this document, because they didn’t tell me otherwise, but there’s a chance that the shot numbers below should all shift up one. 
2.4. When ready for tactile stimulation, remove dams from their home cage and place them in a temporary cage with food and water. Keep the dam and temporary cage in the breeding room.
2.4.1. MED: Talent places dam in holding cage
2.4.2. MED: Shot of cage, showing it location in the breeding room

2.5. After weighing the pups prior to the morning tactile stimulation session, transport the pups in their home cages to a separate testing room. Place the home cage on a heating pad that is set to 24 ˚C.
2.5.1. MED: Talent weighs pups. Text overlay (9:00 am)
2.5.2. MED: Talent enters testing room with pups

2.5.3. MED: Talent sets cage down on heating pad
2.6. Next, use a stiff board to divide the home cage into two halves.  Then, randomly assign half of the pups from each litter to undergo tactile stimulation with the other half serving as controls.  Mark their hind legs and tail with permanent marker to differentiate the groups, and place the pups in the tactile stimulation group in one side of the cage and control pups in the other. Set a timer to 15 minutes.
2.6.1. CU: Talent inserts board in cage

2.6.2a.  CU: Talent separates pups (This might be 2.3.1)
2.6.2b.  CU: Talent marks hindleg & tail (This might be 2.3.2)

2.6.3.  MED: Talent sets timer

2.7. Using a soft feather-like duster, brush all pups in the tactile stimulation group at the same time for 15 consecutive minutes. The young rat pups usually huddle together and appear to enter a deep sleep cycle making it very easy to stimulate all pups at once.
2.7.1. CU: Talent brushes pups, multiple shots/angels, repeated
2.7.2. CU: shot of the pups huddled together, ideally in their deep sleep cycle

2.8. As the pups age, they become more active, with some pups walking and investigating during the session. Move any wandering pups into the group to ensure that each pups receives equal stimulation.
2.8.1. CU: Talent brushes older pups
2.8.2. CU: Talent moves a wandering pup back to the group

2.9. After 15 minutes of tactile stimulation, return the mother to the cage and transport the cage back to the breeding room. 
2.9.1. MED: Talent places mother back in cage

2.9.2. MED: Talent returns to breeding room
2.10. This process is repeated three times a day for 19 days. 
2.10.1. Reuse shot 2.7.1, Text Overlay (9:00 am, 1:00 pm, and 4:00 pm)
2.11. After the final tactile stimulation session, wean the pups from their mothers. Pups are housed in cages with 5 or 6 other weaned animals of the same-sex.
2.11.1. MED: Talent weans male and female pups into separate cages
2.11.2. MED: Shot of weaned pups in their new cage
2.12. Leave the rats undisturbed under standard housing conditions until they reach the age of inquiry.
2.12.1. MED: Talent returns cage to holding rack
3. Golgi-Cox Staining

3.1. Samples are collected when the animals reach 100 days old.  
3.1.1. WIDE: Talent walks into laboratory with test cages
3.2. After euthanasia and intracardial perfusion, (sodium pentobarbital, i.p.), the brain is extracted, taking care to keep the cerebellum intact.
3.2.1. CU: Shot of perfused, extracted brain

3.3. Place the brains in an opaque nalgene bottle filled with 20 ml of Golgi-Cox solution where they are kept for 14 days.
3.3.1. MED: Talent places brains in bottle
3.3.2. MED/CU: Shot of bottle in its storage location 
3.4. After 14 days, replace the solution with a 30% sucrose solution. Keep the brains in sucrose solution for 2-5 days before sectioning.  
3.4.1. MED: Talent replaces solution with 30 % sucrose
3.4.2. MED/CU: Shot of bottle in storage location 
3.5. For sectioning, blot the brain dry before fixing to a sectioning stage with cyanocacrylic glue. To prevent tearing or uneven sectioning, ensure that the entire brain is firmly secured to the stage.
3.5.1. CU (also WID take?): Talent blots drain dry

3.5.2. CU: Talent attaches brain to the stage

3.5.3. CU: Shot of the properly secured brain on the stage

3.6. Next, fill the vibratome reservoir with 6% sucrose solution until it covers the sectioning blade. Set the speed and amplitude of the vibratome to 5. 
3.6.1. CU: Shot of the blade as the Talent pours in solution to the correct level

3.6.2. MED: Talent sets the speed and amplitude

3.7. Slice the brain into 200 µm sections and place the sections on a 2% gelatinized microscope slide. Be sure to keep the sections wet during the course of sectioning. 
3.7.1. MED: Talent slices sections (Videographer’s note: “No slate / 2 take both good.”)
3.7.2. CU: Talent places section on slide

3.7.3. CU: Talent moistens section

3.8. When all of the sections of interest have been collected, press the sections onto the slides by applying pressure with moistened bibulous paper. 
3.8.1. CU: Talent presses the sections into the slide
3.9. Place the slides in a slide rack and store them in a humidity chamber for at least 12 hours, but not longer than 4 days. 

3.9.1. MED: Talent places slides in slide rack
3.9.2. MED: Talent places rack in humidity chamber 

3.10. To begin the staining procedure, label and prepare twelve glass staining dishes.
3.10.1. MED: Shot of labeled and prepared staining dishes
3.11. First, immerse the slides in distilled water for 1 minute
3.11.1. MED: Talent places slides in distilled water

3.12. Next, place the slides in Ammonium Hydroxide and keep them in the dark for 30 minutes.
3.12.1. MED: Talent places slides in Ammonium Hyrdroxide and protects them from the light

3.13. After an additional minute in distilled water, place the slides in Kodak Fix for 30 minutes with light protection.
3.13.1. MED: After a water wash, Talent places slides in Kodak Fix and protects them from light

3.14. Place the slides in distilled water once more before dehydrating in a series of graded alcohol solutions.
3.14.1. MED: After a water wash, talent places slide in first alcohol solution. Text overlay ( 50 % Alcohol: 1.0 minute, 70 % Alcohol:1.0 minute, 95 % Alcohol:1.0 minute, 100 % Alcohol: 5.0 minutes X 2 ).

3.14.2. MED: Talent places slide in second alcohol solution

3.15. After the last alcohol wash, place the slides in 1/3 solution for 15 minutes
3.15.1. MED: Talent places slides in 1/3 solution. Text overlay (1/3 solution: 1/3 Chloroform, 1/3 HemoDe, 1/3 100 % Alcohol) 
3.16. Lastly, place the slides in HemoDe for 15 minutes
3.16.1. MED: Talent places slides in HemoDe

3.17. When ready, use permount to place the coverslips on the slides and allow the slides to air dry before examining them with a microscope. 
3.17.1. MED: Talent places cover slips on slides

3.17.2. CU: Shot of slide with cover lip in place

3.17.3. Final image of slide.

4. Results: Dendritic Complexity after Tactile Stimulation
4.1. Seen here is a representative photograph of a Golgi-Cox stained pyramidal neuron in a rat that received tactile stimulation during development (4.1.1). A magnified photograph shows dendritic spines on the terminal dendrites (4.1.2).  The lighter image on the left is from a rat in the control group and the darker image is from a rat who received tactile stimulation (4.1.3) 
4.1.1.  LAB MEDIA: figure 1
4.1.2. LAB MEDIA: figure 1, zoom in to the inset
4.1.3. LAB MEDIA: figure 1, highlight or circle the left and right group as mentioned

4.2. This graph presents the average apical and basilar dendritic complexity for neurons in the Cg3 area from adult rats that either received tactile stimulation during development or did not.
4.2.1. LAB MEDIA: figure 2
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

5. 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. You may revise the given prompts if necessary to better fit your protocol.
5.1. Bryan Kolb: If following this procedure, additional questions arise outside the scope of the original experiment; the entire brain is stained and fully preserved thus permitting morphological analysis of neuronal populations in any region of the brain.  

5.2. Robbin Gibb: After its development, this technique paved the way for researchers in the field of neuroscience to explore the potential use of tactile stimulation for remediation of brain trauma and neurodevelopmental disorders
5.3. Richelle Mychasiuk: After watching this video, you should have a good understanding of how to provide rat pups with the enriching experience of tactile stimulation and a means by which to visualized changes in individual neurons and synapses.
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, 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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