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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) ___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_Angiocatheter insertion into trachea (Steps 2.7-2.8), Agarose infusion into PA (Step 2.10), Agarose infusion into lungs (Step 2.12), Mincing the lungs and first magnet of lung slurry (Steps 3.3-3.6), homogenization after collagenase (Step 3.11), magnet of lung slurry after collagenase (Step 3.14)_________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Agarose infusion into the PA – must insure that there are no clots in the vasculature (do rapidly after euthanasia and saline flush) and practice, practice, practice to learn appropriate angle of approach from the RV______________________________
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 isolate pulmonary artery smooth muscle cells from neonatal mice. (Intro)
This is accomplished by first infusing iron-containing agarose into the pulmonary vasculature via the right ventricle (P1)
The second step is to mince the iron-containing lungs into a slurry. (P2)
Next, a magnet is used to pull down any iron-containing vessels. (P3)
The final step is to plate the iron-containing vessels. The smooth muscle cells then migrate from the iron-containing vessels onto the dish. (P4)
Ultimately, immunofluorescence for smooth muscle specific markers is used to show that the isolated cell population contains smooth muscle cells. (P5)
P1: LAB MEDIA: SchematicJOVE_FINAL.pdf, P1, animate the syringe inserting into the heart (optional: heart turns pale, as happens during perfusion)
P2: LAB MEDIA: SchematicJOVE_FINAL.pdf, P2, animate the scalpels chopping the lung into small pieces 

P3: LAB MEDIA: SchematicJOVE_FINAL.pdf, P3, place the chopped pieces into the tube and then apply the magnet, the “pellet” or oval should then migrate toward the magnet

P4: LAB MEDIA: SchematicJOVE_FINAL.pdf: P4, place the pellet onto culture dish, replace pellet with cells and then overlay the inset showing the actual cells
P5: LAB MEDIA: SchematicJOVE_FINAL.pdf, P5

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. Kathryn N Farrow: Visual demonstration of this method is critical since the iron-containing agarose infusion steps are difficult to learn and require practice.  
1.2. Kathryn N Farrow: Demonstrating the procedure will be Keng Jin Lee a post-doctoral fellow from my laboratory.   

1.2.1. Interview style: Author saying the above 

1.2.2. 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):

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. Pulmonary Artery (PA) Isolation from Neonatal Mice

2.1. To begin, collect together all of the necessary equipment for pulmonary artery isolation. 
2.1.1. WIDE: Talent arranges equipment needed for procedure
2.2. When ready, set the PA agarose, which contains the iron particles, and the lung agarose to boil.
2.2.1. MED: Shot of labeled agarose bottles on burner
2.3. After euthanasia, place the animal on an operating board and sterilize the mouse, instruments, and gloves with alcohol.
2.3.1. MED: Talent places anesthetized mouse on operating board. Text Overlay (Isoflurane overdose)

2.3.2. MED: Talent sterilizes area as described
2.4. With a sterile blade, incise the mouse from the neck to the inferior abdomen.
2.4.1. CU: After the incision, shot of the exposed abdomen
2.5. To avoid clots in the small vessels of the lungs, exsanguinate the mouse by cutting the renal artery.
2.5.1. CU: Talent cuts renal artery
2.6. After opening the chest cavity, flush 3-5mls of PBS through the right ventricle until the lungs appear white.
2.6.1. CU: Shot of the white lungs after perfusion
2.7. Next, expose the trachea through blunt dissection. Once isolated, thread one suture underneath.
2.7.1. CU: Shot of the exposed trachea, Talent places suture under trachea

2.8. Place small forceps underneath the trachea for support and then insert a 24G angiocatheter into the trachea, as if placing an IV.  Secure the angiocatheter with the suture placed earlier.
2.8.1. CU: Talent places forceps under trachea, inserts needle into trachea, secures needle w/suture (2.8.1, 2.8.2, 2.8.3  were done continuously as one shot.)
2.8.2. CU: Talent insert needle into trachea

2.8.3. CU: Talent secures needle with suture (Video Editor: The notes say this shot was combined with above two, but the videographer also has a note saying “New angle for 2.8.3” so this action may appear twice. If so, pick the best one.)
2.9. At this point, take the PA agarose out of the boiling water and invert to mix well. Cool the agarose to approximately body temperature by swirling on ice. 
2.9.1. MED: Talent mixes agarose (Video Editor: The author ‘s notes say these two shots were combined, however the videographer’s notes indicate that both shots were filmed.)
2.9.2. MED: Talent swirls agarose on ice

2.10. When properly cooled, inject the PA agarose into the right ventricle to perfuse the lungs. The iron particles in the agarose mixture will make the lungs appear grey in color.  Proceed slowly, as injecting too fast might cause the iron to leak into the airways.
2.10.1. CU: Talent injects agarose into lungs, the lung turns grey as Talent perfuses agarose

2.11. Next, cool the lung agarose down as shown earlier.
2.11.1. MED: Talent cools lung agarose
2.12. Draw up the lung agarose and attach the syringe to the 24G angiocatheter in the trachea. Infuse the agarose through the trachea to fully inflate the lungs. Proper inflation aids in mincing the tissue later.
2.12.1. CU: Talent attaches the syringe to the catheter, begins infusing lung, then shot of a properly inflated lung (Videographer’s note: “Take 2”)
2.13. Once inflated, remove the heart-lung bloc and submerge it into 25 mLs of ice cold PBS to solidify the agarose. 
2.13.1. CU: Talent places heart-lung bloc in ice cold PBS
3. Culturing Pulmonary Artery Smooth Muscle Cells (PASMC)
3.1. Working in a cell culture hood, place the chilled lungs into the lid of a 10 cm tissue culture dish.  Carefully remove the heart, thymus, trachea and any connective tissue from the lungs. 
3.1.1. MED: Talent sits at cell culture hood

3.1.2. MED: Over the shoulder shot of Talent placing lungs in dish

3.1.3. CU: Talent removes tissues from lung
3.2. Move the isolated lungs to the bottom of the 10 cm tissue culture dish and add approximately 1 mL ice-cold sterile PBS. 
3.2.1. CU: Talent moves lungs to bottom of dish

3.2.2. CU: Talent adds 1 ml PBS
3.3. Next, mince the lungs into very small pieces (1-2 mm) using 2 scalpels. 
3.3.1. CU: Talent minces lungs
3.4. Break the tip off of a sterile 5 mL serological pipette and use this to pipet minced lung slurry into sterile 50 mL conical tube. 
3.4.1. MED: Talent breaks tip of pipette

3.4.2. MED: Talent draws in minced lung slurry and places this in tube
3.5. Use additional sterile ice-cold PBS to wash the plate to insure that all of the lung tissue gets into the 50 mL conical tube.
3.5.1. MED: Talent rinses plate and places this in tube
3.6. Next, place the 50 mL conical tube onto the magnet and wait for the iron-containing tissue to move toward it. 
3.6.1. MED: Talent places tube on magnet, then shot of tube on magnet
3.7. Depending on the ratio of iron-containing vessel to lung tissue, some of the vessels may still be floating at this point. Aspirate off the PBS slowly and carefully trying not to aspirate floating lung tissue since it is unclear if it contains vessels.
3.7.1. CU: Shot of vessels floating in tube

3.7.2. CU: Talent aspirates PBS
3.8. Wash the lung pellet three times with 5 mLs of sterile PBS, again trying to minimize the amount of lung tissue that is aspirated.
3.8.1. MED: Talent rinses lung pellet
3.9. After the final wash, resuspend the lung pellet in 3 mLs of collagenase. To avoid large chunks getting stuck in the pipette, pour the tissue into a 60 mm tissue culture dish instead of pipetting.  Use an additional 3 mLs to rinse the tube, pouring this into the 60 mm tissue culture dish as well.
3.9.1. CU: Talent resuspends pellet, pours cells into 60 mm culture dish. Talent washes the tube and adds this to the culture dish
3.10. Use an additional 3 mLs to rinse the tube, pouring this into the 60 mm tissue culture dish as well.

3.10.1. MED: Talent washes the tube and adds this to the culture dish

3.11. Place into 37°C tissue culture incubator for 1 hour.
3.11.1. MED: Talent places dish in incubator
3.12. After the incubation, pipet the resulting slurry up and down with a 15G blunt needle attached to a 5 mL syringe until all the large lung pieces are disrupted. 
3.12.1. MED: Talent retrieves dish from incubator 

3.12.2. CU: Talent pipettes slurry

3.13. The tissue+collagenase slurry should be cloudy with no visible tissue chunks. Pour this into a new sterile 50 mL conical tube and attach the magnet. 
3.13.1. CU: Shot of slurry with no visible chunks

3.13.2. MED: Talent pours the slurry into a tube and places it on the magnet
3.14. Wash the tissue culture dish with approximately 5 mL of complete M199 media to insure that all of the tissue has been collected and pour this into the conical tube.
3.14.1. MED: Talent washes dish and pours media into tube
3.15. Next, aspirate off the collagenase+media supernatant. There should be very few floaters at this point and a compact iron-containing pellet should be on the side of the conical tube next to the magnet. 
3.15.1. MED: Talent begins to aspirate supernatant
3.15.2. CU: Shot supernatant during aspiration (with very few floaters), and shot of the pellet next to the magnet (Video Editor: Author’s notes say this was combined with 3.15.1, the Videographer’s notes indicate that both shots were done)
3.16. To inactivate the collagenase, wash the pellet with 5 mLs complete media three times.
3.16.1. MED: Talent washes pellet
3.17. Next, add 3 mL of complete media and mix a few times to resuspend the iron-containing pellet.
3.17.1. MED: Talent adds media and mixes

3.18. Pour the resuspended pellet into a 35 mm tissue culture dish. Using a microscope, small vessel fragments can be visualized floating around with iron particles contained in the vessel lumen.
3.18.1. MED: Talent pours suspension in dish

3.18.2. MED: Talent sits at scope and views cells
3.19. Finally, label the dish “plate zero” and place in a tissue culture incubator overnight.

3.19.1. MED: Talent places dish labeled “plate zero” in incubator
4. Results: Pulmonary Artery Smooth Muscle Cells (PASMC) Expression
4.1. As visualized by light microscopy, spindle-shaped PASMC can be seen migrating from the black, iron-filled pulmonary artery tissue on to the culture dish by day 3 (4.1.1).  On day 14 after pooling, a population of PASMC can be seen on the tissue culture dish (4.1.2).
4.1.1. LAB MEDIA: figure 1, panel A
4.1.2. LAB MEDIA: figure 1, panel B

4.2. These images show that PASMC stain positive for smooth muscle markers.  When imaged at 20X, multiple spindle-shaped cells are seen consistent with a smooth muscle cell phenotype (4.2.1). When imaged at higher magnification (40X), the lamellopodia of the leading edge of single cells are visualized as they migrate and grow towards other smooth muscle cells on the dish (4.2.2).
4.2.1. LAB MEDIA: figure 2, panel A, label the images “20X”
4.2.2. LAB MEDIA: figure 2, panel B, label the images “40X”
4.3. Here, phosphodiesterase 5 activity is shown to be developmentally regulated. The highest levels were isolated from P7 mice with lower levels in P14 and P21 mice. The lowest levels of PDE5 activity were found in adult mice.
4.3.1. LAB MEDIA: figure 3, label “ Phosphodiesterase 5: PDE5”, highlight or circle bars as mentioned or draw an arrow to show a decrease over time
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. Keng Jin Lee: Once mastered, the first day of this procedure can be done in less than 3 hours if it is performed properly.

5.2. Kathryn N Farrow: After watching this video, you should have a good understanding of how to isolate pulmonary artery smooth muscle cells from neonatal mice, ranging in age from P7 to adults.
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.
( 2011, Journal of Visualized Experiments


