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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  NO  

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) YES
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. 
 2.4., 2.5., 2.9., 4.1. and 4.6.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps to be filmed by their protocol numbers. (Please do not list an entire section.) 3.4.
E.  Will the filming need to take place in multiple locations? (Y/N) There are two places separated by 5 minutes walk.

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this histological procedure is to perform morphometric quantification of infarct expansion index and heart structural parameters using a myocardial infarction rat model in order to assess infarct size and left ventricle remodeling.
 (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Marie-Noelle Giraud: This method can help answer key questions in the cardiac field, such as the effect of regenerative therapy following myocardial infarction or novel strategies aiming at reducing infarct expansion. 
1.2. Marie-Noelle Giraud: The main advantage of this technique is the use of systematic sampling of harvested rat heart to accurately assess the infarct size and take into account the left ventricle changes throughout remodeling.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Jeremy Valentin: Though this method can provide insight into infarct size in chronic rat model of myocardial infarction, it can also be applied to mice or other ischemic model such as acute myocardial infarction or ischemia-reperfusion.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving animal subjects have been approved by the State Veterinary Office, Fribourg, and the Swiss Federal Veterinary Office, Switzerland.
Protocol (read by voice talent at JoVE):

2. Heart harvesting and tissue preparation
2.1. To begin this procedure, perform a sternotomy on a myocardially-infarcted animal under anesthesia [1-MED-over the shoulder-TXT].  Make an incision into the skin and the muscles along the sternum with surgical scissors [2-CU].  Then, cut the ribs on the left and the right to remove the chest [3-CU].
2.1.1. Talent places a nose cone over the face of the animal for isoflurane. Text: 2.5% isoflurane
2.1.2. CU the animal as the incision is made on the skin and the muscles along the sternum

2.1.3. *Film as written
2.2. After that, remove the adhesions remaining after LAD ligation [1-CU-TXT]. Cut the aorta and remove the heart [2-CU].  Then, place the tissue in PBS with 1 M KCl for less than 1 minute before washing it with PBS [3-MED-over the shoulder].
2.2.1. *Film as written. Text: LAD: left anterior descending artery
2.2.2. *Film as written

2.2.3. Talent places the tissue in PBS with 1 M KCl
2.3. Jeremy Valentin: In order to preserve the tissue, PBS inside the ventricles should be carefully removed [1-MED].
2.3.1. Interview style
2.4. Subsequently, transfer the infarcted heart to an acrylic rat heart matrix [1-MED-over the shoulder] and position it longitudinally [2-CU].  Then, keep it at -20 °C for 1 hour [3-MED-TXT].
2.4.1. *Film as written

2.4.2. CU the heart as it is positioned longitudinally

2.4.3. Talent places the sample in the freezer. Text: -20 °C, 1 h
2.5. For systematic sampling, after an hour, cut the heart directly in the matrix using a razor blade [1-MED-over the shoulder].  Ensure each section is 2 mm thick [2-CU].
2.5.1. *Film as written

2.5.2. CU the heart as it is cut. Text: 5-7 sections for each heart
2.6. Next, perform TTC staining by incubating the sections in 1% TTC for 50 minutes at 37 °C [1-MED-over the shoulder-TXT]. Then, incubate them in 4% PFA for 20-60 minutes at room temperature [2-MED-TXT]. 
2.6.1. Talent places the sections in the incubator. Text: TTC: 2,3,5-Triphenyltetrazolium chloride, 37 °C, 50 min
2.6.2. Talent places sections in PFA. Text: PFA: paraformaldehyde, RT, 20-60 min

2.7. Afterward, place the sections between two glass plates with 2 mm spacers [1-CU] and take pictures with a stereological microscope coupled with a camera at 15X magnification [2-MED]. 
2.7.1. *Film as written

2.7.2. Talent places the sample under a stereological microscope
2.8. To freeze the sections, place each section in a plastic mold with mounting medium for cryotomy [1-MED-over the shoulder] and position the apex downward in the mold [2-CU]. Freeze the blocks with 2-methylbutane vapors under liquid nitrogen cooling for 10-15 minutes [3-CU].  After that, store the tissues at -80 °C [4-MED-TXT]. 
2.8.1. *Film as written

2.8.2. *Film as written

2.8.3. *Film as written

2.8.4. Talent places the tissues in the freezer
2.9. For paraffinization, place each section in an embedding cassette with the apex pointing at the bottom [1-CU].  Then, keep the cassettes in 4% PFA for 24 hours [2-MED].  Afterward, place them in a tissue processor overnight [3-MED].
2.9.1. CU a section as it is placed in an embedding cassette with the apex pointing at the bottom
2.9.2. Talent places the cassettes in PFA
2.9.3. *Film as written
2.10. The next day, remove the embedding cassettes from the tissue processor.incubate the sections in 70% ethanol for 2 hours [1-MED-over the shoulder]. Then, transfer them to 95% ethanol and incubate for 2 hours [2-MED-over the shoulder]. Subsequently, incubate the sections in 100% ethanol for 3 hours [3-MED-over the shoulder]. 
2.10.1. Talent places the sections in 70% ethanol (Shots 2.10.1 to 2.10.3 not filmed (automatically performed in tissue processor machine in previous step))
2.10.2. Talent places the sections in 95% ethanol
2.10.3. Talent places the sections in 100% ethanol
2.11.  [1-MED] [2-MED-TXT]. Once processing is complete, make blocks by embedding each heart section in paraffin [3-CU].
2.11.1. Talent places the sections in xylol (Shots 2.11.1 and 2.11.2 not filmed (automatically performed in tissue processor machine)
2.11.2. Talent places the sections in the paraffin in the oven. Text: 60 °C
2.11.3. CU the heart sections as they are embedded 
3. Masson-Goldner trichrome staining 

3.1. In this procedure, prepare 5 µm thick tissue sections from the paraffin blocks with a manual microtome [1-MED-over the shoulder].  Next, stain one slide from each heart section for each rat with Masson-Goldner trichrome staining [2-CU].
3.1.1. Talent prepares tissue sections from the paraffin blocks with a manual microtome. 
3.1.2. CU the tissue sections they are being stained (i.e. adding the Masson-Goldner trichrome solution to tissues) 
3.2. For the paraffin sections, melt the tissues at 60 °C in an oven [1-MED]. Under a fume hood, deparaffinize them in xylol twice for 10 minutes each [2-CU].  Then, rehydrate them in 100% ethanol, 95% ethanol, 70% ethanol, and then distilled water, for 3 minutes each [3-MED].
3.2.1. Talent places the tissues in the oven

3.2.2. CU the tissues as they are placed in xylol
3.2.3. Talent places the tissues in distilled water
3.3. For the cryosections, fix them in Bouin solution overnight [1-MED-over the shoulder]. The following morning, rinse them in running tap water for 10-15 minutes [2-MED]. Then, rinse again using distilled water [3-MED]. 
3.3.1. Talent places the tissues in Bouin solution
3.3.2. *Film as written

3.3.3. *Film as written
3.4. Jeremy Valentin:  Fixation in Bouin is the most important step to ensure a splendid Goldner staining [1-MED]    
3.4.1. Interview style
3.5. Incubate them in Mayer’s hematoxylin for 3 minutes [1-CU].  After 3 minutes, remove the slides and leave them in distilled water for 5 minutes [2-CU].  Subsequently, incubate them in Ponceau-Acid Fuchsin for 5 minutes [3-CU] before rinsing with 1% acetic acid for 1 minute [4-CU].
3.5.1. *Film as written

3.5.2. CU the slides as they are transferred to distilled water
3.5.3. CU the slides as they are placed in Ponceau-Acid Fuchsin
3.5.4. CU the slides as they are being rinsed in 1% acetic acid
3.6. Next, incubate the sections in Phosphomolybdic Acid Orange G for 1 minute [1-MED] and then rinse them in 1% acetic acid for 1 minute [2-MED].  Incubate in light green dye for 10 minutes [3-CU], and then rinse in 1% acetic acid for 1 minute [4-CU].
3.6.1. *Film as written

3.6.2. *Film as written

3.6.3. CU the sections as they are placed in the incubator or set aside
3.6.4. *Film as written
3.7. Finally, dehydrate the sections in 70% ethanol for 30 seconds, 95% ethanol for 30 seconds, and 100% ethanol for 5 minutes sequentially [1-MED-over the shoulder].  Apply one drop of resinous mounting medium onto the tissue sections, cover them with coverslips and place them to dry [2-MED-over the shoulder].
3.7.1. Talent places the sections in 100% ethanol
3.7.2. Talent applies one drop of resinous mounting medium on the tissue sections and cover them with coverslips
4. Infarct size analysis 

4.1. In this step, acquire one image from each slide using a stereomicroscope coupled with a camera at 15X magnification [1-MED]. Photograph a ruler under the same settings [2-CU].
4.1.1. Talent places the sample under a microscope

4.1.2. CU a ruler as it is placed under a microscope
4.2. Next, use the image analysis software to measure the scar thickness in the middle of the infarct, the septum thickness, the left ventricle cavity area, the infarct area, and the LV tissue area [1-MED-over the shoulder-TXT].  To do so, set the scale with the ruler picture [2-SCREEN].  
4.2.1. Talent opens the image analysis software. Text: LV: left ventricle
4.2.2. *To be submitted by authors. Show the scale being set with the ruler picture
4.3. Then, click on ‘Measurements’ and select ‘Set Conversion Factor’ [1-SCREEN]. Draw a line on the calibration bar [2-SCREEN]. Right click on the picture and click on ‘End calibration’ [3-SCREEN]. Note the bar value, and then click ‘OK’ [4-SCREEN].
4.3.1. *To be submitted by authors. Show the procedure described above

4.3.2. *To be submitted by authors. Show the procedure described above

4.3.3. *To be submitted by authors. Show the procedure described above
4.3.4. *To be submitted by authors. Show that the bar value is noted in the window used to calibrate and then ‘OK’ is clicked
4.4. [1-SCREEN]. Use the Multiple segment tool to select the LV point-by-point, and then right click Copy/Paste anywhere [2-SCREEN]. After that, measure the scar and septum thickness using the single segment measurement tool [3-SCREEN].  
4.4.1. *To be submitted by authors. Show the procedure described above (Not captured)
4.4.2. *To be submitted by authors. Show the procedure described above
4.4.3. *To be submitted by authors.  Show that the scar thickness is measured using the single segment measurement tool
4.5. Then, automatically detect the LV cavity, infarct, and LV areas using the automatic area measurement tool in RGB mode [1-SCREEN]. Activate ‘Only Borders’ and ‘Contiguous’ in the RGB mode [2-SCREEN]. Finally, click inside the area of interest to detect it [3-SCREEN]. 
4.5.1. *To be submitted by authors. Click on the automatic area measurement tool in RGB mode to detect the LV cavity , infarct, and LV areas
4.5.2. *To be submitted by authors. Show the procedure described above
4.5.3. *To be submitted by authors. Show the procedure described above
4.6. After that, calculate the infarct size as the ratio of the infarct area to the LV area [1-SCREEN].  Then, calculate the expansion index using this formula [2-SCREEN]. Finally, calculate an “average” for each heart using the formula shown [3-SCREEN].
4.6.1. *To be submitted by authors. Show the calculation in excel
4.6.2. *To be submitted by authors. Show the formula ([LV cavity area / whole LV area] / [infarct thickness / septum thickness]) on the computer monitor

4.6.3. *To be submitted by authors. Show the formula on the computer monitor ([average of expansion index from the infarcted slides] * [Number of infarcted slides / Total number of slides]).
5. Results: Heart sections stained with TTC and Masson-Goldner trichrome
5.1. A TTC staining procedure was performed to visualize the infarct area, which appears in white, and the healthy myocardium, which appears in red [1-LM]. For large myocardial infarction, transmural infarcts were observed from apex to base [2-LM]. Smaller infarcts presented white infarcted tissue visible from the apex to the mid-section of the heart [3-LM]. For small non-transmural infarcts, fibrotic tissue was observed on only one or two sections from the apex [4-LM]. 

5.1.1. JOVE_54974__R2_figure 2.pdf: Show the figure
5.1.2. JOVE_54974__R2_figure 2.pdf: Highlight letter “A”

5.1.3. JOVE_54974__R2_figure 2.pdf: Highlight letter “B”

5.1.4. JOVE_54974__R2_figure 2.pdf: Highlight letter “C”

5.2. Thin 5-µm sections from each heart slice were cut and stained with Masson-Goldner trichrome. Healthy tissues appeared in red and the connective tissue in green.
5.2.1. JOVE_54974_R2_figure 3.pdf: Show the image

6. Conclusion (said by authors on camera)

6.1. Marie-Noelle Giraud: After watching this video, you should have a good understanding of how to perform a systematic sampling of the heart and how to assess the infarct size based on an image analysis of stained sections.
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.  

4.3 –5474_ Valentin_ figure 1.pdf- Automatic color delimitation and length measurements including Calibration, Left Ventricle selection, wall thickness measurement
2.3 –5474_ Valentin_figure 2.pdf- Heart sections stained with TTC
4.6–5474_ Valentin_figure 3.pdf- Heart section stained with Masson-Goldner trichrome
Results: 5474_ Valenin_figure 4.pdf- Graphs of the correlation between the expansion index (EI) and the percentage of the infarct related to LV (A) or the ejection fraction (EF) 
Note: these pictures have been included in the revised manuscript. Please let me know if you need another file format
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 are included in the email accompanying the finalized script.
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