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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 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_____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__3.1, 3.2, 4.1.1, 4.1.2, 4.2, 5.1________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _The most difficult aspect of the procedure is getting the mice to reach with their non-preferred reaching limb (4.2). To ensure success, the most medial row of pasta is removed and mice are given food reinforcement (1/2 piece of pasta) for reaching with this limb regardless of whether or not the reach is successful. _

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 assess the behavioral effects of compensatory limb use in a mouse model of stroke. (Intro)
This is accomplished by first determining the preferred reaching limb by allowing mice to reach with either limb during shaping procedures. (P1)
The second step is to establish the motor skill by training only the preferred reaching limb (Video editor, add text “Preferred Limb” and blue arrow here) on the Pasta Matrix Reaching Task. (P2)
Next, compensatory limb use is taught by training mice to use the less-affected limb (Video editor, add text “Less-affected Limb” and blue arrow here) on the Pasta Matrix Reaching Task beginning four days after unilateral ischemic injury contralateral to the preferred reaching limb. (P3)
The final step is to assess the effect of less-affected limb training on the functional outcome of the stroke-affected limb. (P4)
Ultimately, impaired functional outcome of the affected limb is demonstrated by a decrease in the number of successful reaches over several days of testing. (P5)
[image: image1.emf]
B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Abigail Kerr: This method can help answer key questions in the field of basic stroke research, such as what are the implications for behavioral interventions on functional outcome.  

1.2. Kelly Tennant: Generally, individuals new to this method will struggle because of the time and patience needed to teach the mice this highly skilled task. The benefit is that the sensitivity of this test far exceeds other tests of sensorimotor function in mice.

Protocol (read by voice talent at JoVE):

2. Habituation and shaping the reach
2.1. Begin the procedure by cutting the uncooked capellini pasta pieces using a razor blade.  Next, place the pasta pieces in the pasta matrix.  Habituate a mouse to the testing chamber for 3 sessions of 5-10 minutes each with a full pasta matrix placed in front and several pieces of pasta at the bottom for eating.
2.1.1. MED-over the shoulder:  Talent cutting the uncooked capellini pasta pieces using a razor blade.

2.1.2. MED-over the shoulder:  Talent places the pasta pieces in the pasta matrix.
2.1.3. CU:  The testing chamber as a mouse is placed in it with a full pasta matrix in front and several pieces of pasta at the bottom.
2.2. To shape the reach, place the mouse in the testing chamber with a full pasta matrix in front of it as in habituation training.  Record the number of reaches with each limb and denote the number of reaches with the right and left limbs separately. 
2.2.1. MED-over the shoulder:  Talent places the mouse in the testing chamber with a full pasta matrix in front as in habituation training.
2.2.2. MED-over the shoulder:  Talent records the number of reaches.

2.3. Define a reach as the extension of a limb through the reaching aperture such that the wrist breaks the plane of the chamber, making the forepaw visible outside of the chamber.  It is not necessary for the reach to be directed toward or make contact with the pasta. 

2.3.1. CU:  The chamber and pasta matrix as the mouse’s forepaw is visible outside the chamber.

2.4. During the shaping sessions, limit the mouse to a maximum of 10 reaches or 10 minutes of time in the chamber, whichever occurs first.
2.4.1. CU:  The chamber and pasta matrix as the mouse is being shaped by performing the reach.
2.5. To encourage the mouse to reach, hold several pieces of pasta just inside the chamber through the reaching aperture.  Draw the pasta pieces out when the mouse shows interest such as sniffing or biting, thus encouraging them to reach after the retreating pasta pieces.  If the mice do not show interest in the dry pasta, wet the tips of the pasta pieces in a small cup of warm water to make them more palatable.
2.5.1. MED-over the shoulder:  Talent holds several pieces of pasta just inside the chamber through the reaching aperture.
2.5.2. CU:  The mouse as it sniffs or bites the pasta piece, and follows the retreating pasta piece.

2.5.3. MED-over the shoulder:  Talent wets the tips of the pasta pieces in a small cup of warm water.
2.6. Shaping sessions are also used to determine limb preference.  When a mouse exhibits a minimum of 70% of their daily reaches with a single limb, that forelimb is defined as the preferred limb. 
2.6.1. CU:  The mouse as it is being shaped by performing the reaches a few times with a single limb.

3. Reaching training 

3.1. Place a mouse in the testing chamber with a half-full matrix in front.  Train the mouse to reach only with its preferred limb by filling only the side of the matrix contralateral to the preferred limb.  During this phase of training, leave the portion of the matrix corresponding to the less-affected limb unfilled in order to discourage reach attempts with this limb; administer once daily 15-minute or 100-reach training sessions.
3.1.1. MED-over the shoulder:  Talent places a mouse in the testing chamber with a half-full matrix.
3.1.2. CU:  The chamber with the matrix filled with pasta at the side that is contralateral to the preferred limb.
3.1.3. CU:  The mouse as it is trained in the chamber with the matrix unfilled at the side that corresponds to the less-affected limb.
3.2. To help the mouse successfully learn to target and break the pasta pieces during early training sessions, place a small amount of pressure on the pasta pieces while they are in the matrix by holding another pasta piece lightly behind and perpendicular to the intended reaching target; this small amount of support helps stabilize the thin pasta and is easier for the mouse to grasp. 
3.2.1. MED-over the shoulder:  Talent places a small amount of pressure on the pasta pieces while they are in the matrix by holding another pasta piece lightly behind and perpendicular to the intended reaching target.
3.3. Successful reaches require the mouse to reach through the aperture, grab a piece of pasta, break the pasta piece and remove it from the matrix.  Record the total number of reaches up to a maximum of 100 and the number and location of the successfully broken pasta pieces.
3.3.1. CU:  The chamber as the mouse performing a few times of successful reaches.

3.3.2. MED-over the shoulder:  Talent records the total number of reaches and the number and location of the successfully broken pasta pieces.
4. Less-affected limb training
4.1. In this procedure, train the less-affected limb (Text overlay: i.e., the pre-operative unpreferred limb) beginning four days after ischemic insult to the motor cortex contralateral to the preferred reaching limb.  Just as with pre-operative reaching training, administer once daily 15-minute or 100-reach training sessions.
4.1.1. MED-over the shoulder:  Talent places the mouse in the chamber for the training of the less-affected limb.  Text overlay: i.e., the pre-operative unpreferred limb.
4.2. Remove the first column of pasta (Text overlay: i.e., the most medial vertical column extending from the reaching aperture) for the first week of less-affected limb training in order to ensure that early reach attempts with the affected limb are not successful.
4.2.1. CU: MED-over the shoulder The chamber and the matrix as the mouse is being trained with the first column of pasta matrix removed.  Talent removing most medial vertical column of pasta. Text overlay: i.e., the most medial vertical column extending from the reaching aperture.
4.3. Then, place the mouse in the reaching chamber with the half-filled matrix in front.  Ensure that the filled-half of the matrix is opposite to the pre-operative filled-half, which will force the mouse to now reach with the less-affected limb.
4.3.1. MED-over the shoulder CU:  Talent places the mouse in the reaching chamber with the half-filled matrix in front. Talent places the half-filled matrix in front of the chamber and trains the less-affected limb.
4.3.2. CU:  The chamber as the mouse reaches with the less-affected limb with the filled-half of the matrix that is opposite to the pre-operative filled-half.
4.4. Encourage reaching with the less-affected limb by reinforcing extension of this limb through the reaching aperture.  To do so, when the mouse extends the less-affected limb in the first few days of training, place a small piece of pasta on the floor of the reaching chamber regardless of whether or not the reach is successful.
4.4.1. CU:  The chamber and matrix as a small piece of pasta is placed on the floor of the reaching chamber when the mouse extends the less-affected limb.
4.5. Count only those reaches made with the less-affected limb toward the 100 reach total.  Do not count furtive attempts with the affected limb towards the total number of reaches. 
4.5.1. MED:  Talent watching the mouse being trained and recording the reaches.
4.6. Then, return the most medial vertical column of pasta to the matrix after the first 7 days of less-affected limb training. 
4.6.1. MED-over the shoulder:  Talent places the most medial vertical column of pasta to the matrix.
4.7. Record the total number of reaches, and the number and location of successfully broken pasta pieces.
4.7.1. MED-over the shoulder:  Talent records the total number of reaches, and the number and location of successfully broken pasta pieces.
5. Reaching analysis of the affected limb
5.1. To determine the impact of compensatory use of the less-affected limb on functional recovery of the stroke-affected limb, test the performance of the affected limb on the PMRT (Text overlay: PMRT: Pasta Matrix Reaching Task) following less-affected limb training.  
5.1.1. MED-over the shoulder:  Talent places the mouse in the chamber for the PMRT.  Text overlay: PMRT: Pasta Matrix Reaching Task.

5.2. Place the matrix in front of the chamber, oriented identically to pre-operative training procedures (i.e., with half of the matrix contralateral to the preferred limb filled).  This will force the mice to now reach with their stroke-affected limb.
5.2.1. CU:  The matrix in front of the chamber.  i.e., with half of the matrix contralateral to the preferred limb filled.
5.3. Record the total number of reaches and the number and location of successfully broken pasta pieces to compare with pre-stroke performance levels.
5.3.1. MED-over the shoulder:  Talent records the total number of reaches and the number and location of successfully broken pasta pieces.
6. Results:   Compensatory limb use and behavioral assessment of motor skill learning following sensorimotor cortex injury in a mouse model of Ischemic Stroke
6.1. (Video editor, zoom in A) Shown here are the representative reaching patterns with the affected limb of mice before and after unilateral ischemic insult of the sensorimotor cortex opposite the preferred limb.  Anterior (Video editor, highlight the words “Anterior”) denotes pasta pieces located increasingly further in front of the mouse, while lateral (Video editor, highlight the word “Lateral”) denotes pasta pieces located increasingly to the side of the mouse.  (Video editor, zoom in B) The representative pattern changes of the affected limb over days of post-operative training are shown here.  

6.1.1. LAB_MEDIA:  51602_Kerr_Figure 3

6.2. This graph shows a representative example of how less-affected limb training affects performance of the affected limb on the PMRT.  Training of the less-affected limb for 15 days (Video editor, add the grey bar with text “Training Period (15 days)”) following unilateral ischemic insult of the sensorimotor cortex impairs functional outcome of the affected limb and impairs successful recovery.  
6.2.1. LAB_MEDIA:  51602_Kerr_Figure 4

7. Conclusion (said by authors on camera)

7.1. Kelly Tennant: While attempting this procedure, it’s important to remember to avoid overtraining the mice during the shaping phase by letting them reach too many times. Otherwise the learning curve during training will not accurately reflect the early stage of learning on this task.

7.2. Abigail Kerr:  Following this procedure, other methods like immunohistochemistry, cortical mapping, or in vivo imaging can be performed in order to answer additional questions concerning the impact of behavioral training on neuroanatomy.
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.
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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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