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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__________________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  ______________________________

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 illustrate an easy to use ex vivo model to investigate fresh carotid or coronary artery plaques. (Intro)
This is accomplished by obtaining fresh plaques from patients undergoing endarterectomy or coronary artery bypass. (P1)

Video editor, please capture an image of the plaque tissue from shot 2.1.2. 
The second step is to cut the specimen into small pieces. (P2)

Video editor, please use shot 2.4.1.
Next is the random distribution of plaque pieces into a 48-well plate containing RPMI medium. (P3)

Video editor, please use shot 2.6.1.
The final step is adding a substance of interest, such as cytokines or chemokines, alone or in combination, for defined periods of time. (P4)

Video editor, please use shot 2.6.2.
Ultimately, RNA isolation, qPCR, immunohistochemistry, and ELISA can be used to analyze the plaque culture experiment. (P5)

Video editor, please use LAB_MEDIA: 50542_Erbel_Figure 3D
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Dr. Christian Erbel: This method can help answer key questions in the vascular inflammation field, such as increasing our knowledge on the pathophysiology of human atherosclerosis and the influence of interesting molecules on the inflammatory milieu in human atherosclerotic lesions.
1.2. Dr. Christian Erbel: The implications of this technique extend toward therapy or diagnosis of atherosclerosis, because this is the only method to study the role of interesting molecules on human atherosclerotic lesions. By this, it may allow the identification of novel therapeutic targets and development of novel therapies. 

1.3. Dr. Christian Erbel: Demonstrating the procedure will be done by Nadine Wambsganss, a technician from my laboratory. 

1.3.1. Interview style: Author saying the above 

1.3.2. 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. Plaque processing 

2.1. Begin this procedure by adding RPMI medium to a cell culture dish.  Place the plaque tissue in the dish such that it is completely covered with medium.

2.1.1. MED-over the shoulder:  Talent adds 5 ml of RPMI medium to a cell culture dish.

2.1.2. CU:  The plaque tissue as it is placed in the dish such that it is completely covered with medium.

2.2. Then, hold the edge of the plaque tissue carefully with sterile forceps.  Subsequently, divide the plaque tissue in half.  Cut off the edge of the plaque sample using a sterile scalpel.  

2.2.1. CU:  The plaque tissue as its edge is held with the forceps.

2.2.2. CU:  The plaque tissue as it is divided in half.

2.2.3. CU:  The plaque tissue as its edge is cut off.

2.2.4. Cutting.

2.2.5. CU:  The plaque tissue as it is divided in half. Moved to 2.2.2
2.3. Assess the lesion morphology macroscopically and check if it is calcified, lipid rich, ruptured, or has any thrombus or fibrosis.  Discard the plaques with severe calcification or fibrosis.

2.3.1. MED-over the shoulder:  Talent holding the dish and check the lesion morphology.

2.3.2. CU:  The dish as a plaque with severe calcification or fibrosis is removed.
The shot 2.3.2 is 2.4.1.

2.4. Next, cut the plaque tissue into homologous small pieces (Text overlay: about 3x3x3 mm3).  Shock freeze two plaque pieces for controls and store them in liquid nitrogen until use. 

2.4.1. CU:  The dish as the plaque tissue is cut into homologous small pieces.  Text overlay: about 3x3x3 mm3.

2.4.2. MED-over the shoulder:  Talent shock freezes the plaque pieces in liquid nitrogen. 2.4.2 moved to 2.4.6
2.4.1. ECM of the small plaque pieces.

2.4.2. CU Cutting of the plaque pieces.

2.4.3. Cutting of additional edges

2.4.4. ECU all plaque pieces after cutting in a row.

2.4.5. MED-over the shoulder:  Talent shock freezes the plaque pieces in liquid nitrogen.

2.5. Then, prepare a 48-well plate by adding 500 µl of RPMI medium to each well.  For stimulation, add 1µg/ml of Lipopolysaccharide (Text overlay: LPS: Lipopolysaccharide) to the well.  

2.5.1. MED-over the shoulder:  Talent adds RPMI medium to the wells of the 48-well plate.

2.5.2. CU:  The 48-well plate as LPS is added to the well.  Text overlay: LPS: Lipopolysaccharide. 

2.6. After that, randomly plant 2 plaque pieces in the wells for each group, and use unstimulated plaque pieces as controls.  Next, add the substance of interest, such as specific cytokines or chemokines.  Then, culture the plaque pieces for 3 hours, 8 hours or 24 hours at 37°C in humidified air containing 5% CO2. 

2.6.1. MED-over the shoulder:  Talent randomly plant plaque pieces in the wells.

2.6.2. CU:  The 48-well plate as a substance of interest is added to the wells.

2.6.3. CU: Shot of 8 used wells.

2.6.3. CU:  The 48-well plate with plaque pieces as it is placed in the incubator. Previous 2.6.3 moved to current 2.6.4.

3. RNA extraction from cultured plaque pieces
3.1. In this procedure, harvest the plaque tissue pieces after culturing for the indicated time.    Then, shock freeze the plaque pieces for mRNA isolation and cDNA synthesis.

3.1.1. MED-over the shoulder:  Talent harvests the plaque tissue pieces and places it in a well with fresh medium.

3.1.2. CU: Taking piece and putting in tube.

3.1.2 MED:  The plaque pieces as talent shock freezes them. Previous 3.1.2. moved to current 3.1.3.
3.2. Afterward, collect the supernatant and store it at -20°C for ELISA analysis. 

3.2.1. MED-over the shoulder:  Talent collects the supernatant.

3.2.2. MED:  Talent places the supernatant in the freezer.

3.3. For western blotting, smash and lyse the plaque tissue.  Filter the lysate through a 0.65 µm and 0.1 µm centrifugal filter device.  Then, embed the plaque tissue in tissue-tec or paraffin for immunohistochemistry.

3.3.1. MED-over the shoulder:  Talent smashes the plaque tissue.

3.3.2. MED-over the shoulder: Talent filters the lysate through a 0.65 µm and 0.1 µm centrifugal filter device.

3.3.3. CU:  The plaque tissue as it is embedded in tissue-tec or paraffin for immunohistochemistry.

3.4. To extract RNA from the cultured plaque pieces, use TissueLyser for homogenization.

3.4.1. MED-over the shoulder: Talent places the tube with tissues in the TissueLyser.

3.5. Next, isolate the RNA using the kit.  Then, place the samples in the spectrophotometer to determine the RNA quantity and quality, and use the Boehringer cDNA kit for reverse transcription.

3.5.1. MED-over the shoulder: Talent places the sample in the centrifuge.

3.5.2. CU:  The sample as it is placed in the spectrophotometer.

3.5.3. MED: over the shoulder showing results.

3.6. For quantitative PCR, use the Roche real-time PCR kit with SYBR Green.

3.6.1. LAB_MEDIA: 50542_Erbel_Figure 1

4. Results:  A human ex vivo atherosclerotic plaque model to study lesion biology 
4.1. In this experiment, the atherosclerotic plaque pieces were immediately shock frozen or cultured for 8 or 24 hours and the expression of indicated cytokines (Video editor, please highlight the titles “IL6” in (A), “IFN in (B) and “TNF” in (C)) was analyzed by qRT-PCR. The results shown here represent the average of five independent experiments, and five atherosclerotic lesion pieces for each group were used for the indicated time points. 
4.1.1. LAB_MEDIA: 50542_Erbel_Figure 1

4.2. This figure shows that LPS stimulation of cultured plaque pieces induced an increase of various inflammatory molecules. 

4.2.1. LAB_MEDIA: 50542_Erbel_Figure 2

4.3. Here are the representative ELISA measurements of different cytokines (Video editor, please highlight the titles “IFN-” in (A), “TNF-” in (B) and “MCP-1” (C)) in the supernatant of plaque pieces treated with LPS, or unstimulated for 8 hours.  
4.3.1. LAB_MEDIA: 50542_Erbel_Figure 3 A-C

4.4. And here is the representative western blotting for ERK 1/2 and phosphorylated ERK 1/2 in the LPS stimulated and control cultured atherosclerotic lesions after 3 hours.
4.4.1. LAB_MEDIA: 50542_Erbel_Figure 3 D

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. Dr. C. Erbel: Once mastered, this technique can be done in 1 hour to initiate the culturing of the plaque tissue sample if it is performed properly.

5.2. Dr. C. Erbel: Following this procedure, other methods like western blot or flow cytometry can be performed in order to answer additional questions like the protein expression in the lesion as well as the location and cellular origin of the molecule of interest.

5.3. Dr. C. Erbel: After its development, this technique paved the way for researchers in the field of atherosclerosis to explore the inflammatory milieu in human atherosclerotic lesions.  

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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