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A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.1.-2.11.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  2.7. The most difficult aspect of the perfusion procedure is to verify the stability of the butterfly needle in the right ventricle while inserting the second butterfly into the left ventricle. To ensure the stability of the needle we advise the viewers to clamp the right ventricle across the butterfly needle (that is already placed in it) using forceps, and only then – to insert the second butterfly needle into the left ventricle. 

E.  Will the filming need to take place in multiple locations? N 
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 procedure is to force perfusion mouse or rat lungs for the selective harvest of marginating-pulmonary leukocytes, which adhere to the inner endothelium of lung capillaries. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Shamgar Ben-Eliyahu: This method allows the study of this specific leukocyte population, which exhibit unique characteristics and distinct immunological functions.
1.2. Shamgar Ben-Eliyahu: The main advantage of this technique is that it yields leukocytes exclusively from the lung capillaries, excluding cells from the parenchymal, interstitial, and broncho-alveolar compartments. 

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Shamgar Ben-Eliyahu: Demonstrating the procedure will be Liat Sorski and Lee Shaashua, two graduate students 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.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Tel-Aviv University.
Protocol (read by voice talent at JoVE):

2. Rat lung perfusion and marginating-pulmonary (MP)-leukocyte collection
2.1. Before beginning the procedure, stream heparinized PBS through the peristaltic pump lines and butterfly needles to remove any air bubbles [2.1.1.-WIDE].
2.1.1. Few seconds Talent streaming PBS through at least one pump line and/or needle(s)
2.2. Then, immediately upon cessation of respiration, use sterile scissors and tooth-tissue forceps to open the peritoneal and chest cavities of the euthanized rat [2.2.1.-MED-TXT], by performing a midline abdominal incision up to the xyphoid process [2.2.2.-CU].
2.2.1. Few seconds Talent opening chest cavity (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: 8% isoflurane)
2.2.2. Few seconds incision being made
2.3. Next, use the forceps to lift the sternum [2.3.1.-CU] and cautiously cut the rib cage on both sides [2.3.2.-CU-TXT].

2.3.1. Sternum being lifted (Videographer: Combine 2.3.1. and 2.3.2 as appropriate)

2.3.2. [combined with 2.3.1] Few seconds rib cage being cut on at least one side (Videographer: Combine 2.3.1. and 2.3.2 as appropriate) (TEXT: Caution: Do not puncture internal organ/large blood vessels)

2.4. Clamp a hemostat on the sternum [2.4.1.-CU] and fold the rib cage rostrally to expose the cardiopulmonary complex [2.4.2.-CU].
2.4.1. Few seconds hemostat being placed

2.4.2. [combined with 2.4.1] Few seconds rib cage being folded

2.5. Then insert a butterfly needle into the right ventricle of the heart [2.5.1.-CU] and collect the maximal amount of blood [2.5.2.-CU-TXT].
2.5.1. Few seconds needle being inserted 
2.5.2. [combined with 2.5.1] Few seconds blood being collected (TEXT: approximately 6 ml/250 g rat)
2.6. When all of the blood has been collected, clamp the vena cava with a hemostat to avoid backward perfusion of the liver [2.6.1.-CU].

2.6.1. Hemostat being placed

2.7. Then, holding the butterfly needle within the right ventricle [2.7.1.-CU], replace the syringe of blood with the outflow pipe of the peristaltic pump [2.7.2.-CU] and insert a second butterfly needle connected to a 5 ml harvesting syringe into the left ventricle [2.7.3.-CU-TXT].

2.7.1. Needle being grasped (Videographer: Combine 2.7.1. and/or 2.7.2. and/or 2.7.3. as appropriate)

2.7.2. [combined with 2.7.1] Few seconds outflow pipe being placed (Videographer: Combine 2.7.1. and/or 2.7.2. and/or 2.7.3. as appropriate)

2.7.3. Few seconds needle being inserted (Videographer: Combine 2.7.1. and/or 2.7.2. and/or 2.7.3. as appropriate) (TEXT: Avoid interventricular septum penetration)
2.8. Paul Johnson “The most difficult aspect of the perfusion procedure is stabilizing the butterfly needle in the right ventricle while inserting the second needle into the left ventricle. [2.8.1.-MED-interview style]
2.8.1. Paul Johnson, speaking the above, interview style (looking just off-camera)
2.9. Now turn the peristaltic pump on to a speed of approximately 5 ml/min [2.9.1.-MED] and gently collect the first milliliters of blood-contaminated perfusate into the harvesting syringe until the perfusate turns from dark to pale red [2.9.2.-CU].
2.9.1. Talent turning on pump

2.9.2. Few seconds perfusate being collected/turning from dark to pale red
2.10. Then, without cessation of the pump, quickly replace the 5 ml harvesting syringe with a 20 ml harvesting syringe [2.10.1.-CU] and collect 20 ml of lung perfusate to harvest the rat marginating pulmonary leukocytes at a rate of 7 ml/min [2.10.2.-CU-TXT]. Notice the gradual discoloration of the lungs from a pale red to a clear white, indicating a successful perfusion [2.10.3.-CU].
2.10.1. Few seconds 20 ml harvesting syringe being attached instead of the 5 ml syringe [mis-slated 2.9.3] 
2.10.2. Few seconds perfusate being collected (TEXT: Continuously monitor perfusate flow/avoid vacuum formation)
2.10.3. -  Added shot – Few seconds to show the lung turned white. (video editing – use the end of the shot)

2.11. When the entire volume of perfusate has been collected, cease the flow of the peristaltic pump [2.11.2.-MED], and transfer the collected perfusate to a tube [2.11.1.-CU]. Then, centrifuge the perfusate [2.11.3.-MED-TXT] and aspirate the supernatant [2.11.4.-CU].
Move 2.11.2 before 2.11.1
2.11.1. Shot of entire volume of perfusate transferred to a tube.
2.11.2. Talent turning off pump

2.11.3. Talent placing tube(s) into centrifuge

2.11.4. Shot of pellet if visible, then few seconds supernatant being aspirated (TEXT: 10 min, 400 x g, Authors: at what temperature? – Room temperature)
3. Mouse lung perfusion and MP-leukocyte collection
The mouse protocol was modified by altering the order of the shots, however we did not change the numbering. The breakdown is as follows:

2.1.1 – use the same shot and VO that we used above

3.1.1

3.2.1 +3.2.2

3.3.1+3.3.2

3.5.1

3.6.2+3.4.1

3.6.3

3.6.4

2.9.1 - use the same shot that we used above

3.4.2+3.7.2

3.8.1

3.8.2

3.8.3

3.9.2

3.9.1

2.11.2 – use the same shot that we used above

3.9.3

3.9.4
3.1. To collect mouse marginating-pulmonary leukocytes, immediately upon the cessation of respiration, use sterile scissors and tooth-tissue forceps to open the peritoneal and chest cavities [3.1.1.-WIDE-TXT], by performing a midline abdominal incision up to the Xiphoid process [3.1.2.-CU].
3.1.1. Few seconds Talent opening cavities (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: 8% isoflurane)

3.1.2. Few seconds incision being made 
3.2. Next, use forceps to lift the sternum [3.2.1.-CU] and cut the rib cage on both sides [3.2.2.-CU-TXT]. 
3.2.1. Sternum being lifted (Videographer: Combine 3.2.1. and 3.2.2 as appropriate)

3.2.2. [combined with 3.2.1] Few seconds rib cage being cut on at least one side (Videographer: Combine 2.3.1. and 2.3.2 as appropriate) (TEXT: Caution: Do not puncture internal organ/large blood vessels)
3.3. Clamp a hemostat on the sternum [3.3.1.-CU] and fold the rib cage rostrally to expose the cardiopulmonary complex [3.3.2.-CU]…
3.3.1. Few seconds hemostat being placed

3.3.2. [combined with 3.3.1] Few seconds rib cage being folded
3.4. …and insert the butterfly needle into the right ventricle of the heart [3.4.1.-CU [3.4.2.-CU-TXT].

3.4.1. [combined with 3.6.2] Few seconds needle being inserted

3.4.2. [combined with 3.7.2] Few seconds blood being collected (TEXT: approximately 0.7 ml/20 g mouse)
3.5. Clamp the vena cava with a hemostat to avoid backward perfusion of the liver [3.5.1.-CU].

3.5.1. Few seconds hemostat being placed

3.6. Then, holding the butterfly needle within the right ventricle [3.6.1.-CU], connect a butterfly needle to the outflow pipe of the peristaltic pump [3.6.2.-CU] and insert a second butterfly needle connected to a 2 ml harvesting syringe [3.6.4] into the left ventricle [3.6.3.-CU-TXT].

3.6.1. [combined with 3.6.3] Needle being grasped

3.6.2. [combined with 3.4.1, use the first and last parts of the shot] Few seconds outflow pipe being placed

3.6.3. Few seconds second needle being inserted (TEXT: Avoid interventricular septum penetration)
3.6.4. Added shot: Few seconds second needle is connected to a 2 ml syringe

3.7. Turn on the pump to a speed of approximately 2 ml/min [3.7.1.-CU 2.9.1] Gently collect the first milliliter of blood-contaminated perfusate into the harvesting syringe until the perfusate turns from dark to pale red [3.7.2.-CU].
3.7.1. Pump being set to 2 ml/min OR Pump at 2 ml/min (use shot 2.9.1 instead)
3.7.2. Few seconds perfusate turning from dark to pale red (shot 3.4.2 is included) (video editor: please do not include the bubbles in the pipe in that shot)
3.8. Then, without cessation of the peristaltic pump, rapidly replace the 2 ml harvesting syringe with a 10 ml harvesting syringe [3.8.1.-CU] and collect 10 ml of lung perfusate at a perfusion rate of 4 ml/min [3.8.2.-CU-TXT]. Notice the gradual discoloration of the lungs from a pale red to a clear white, indicating a successful perfusion [3.8.3.-CU].
3.8.1. Few seconds 10 ml harvesting syringe being attached instead of the 2 ml syringe
3.8.2. Few seconds perfusate being collected (TEXT: Continuously monitor perfusate flow/avoid vacuum formation). 
3.8.3. Added shot: Few seconds to show the lung has turned white. 
3.9. When all of the lung perfusate has been collected, cease the flow of the peristaltic pump [3.9.2.-CU], and transfer the collected perfusate to a tube [3.9.1.-CU]. Then, centrifuge the perfusate [3.9.3.-CU] and aspirate the supernatant [3.9.4.-CU].
3.9.1. Shot of perfusate transferred to a tube.
3.9.2. Pump being stopped (use shot 2.11.2 instead)
3.9.3. Tube(s) being placed into centrifuge bucket

3.9.4. Shot of pellet if visible, few seconds supernatant being aspirated
4. Results: Representative MP compartment leukocyte subset composition
4.1. The marginating pulmonary-compartment exhibits a different leukocyte subset composition [4.1.1.-LM] than that observed for circulating leukocytes [4.1.2.-LM].
4.1.1. Figure 1.tif: please add/indicate MP compartment pie graph
4.1.2. Figure 1.tif: please add/indicate Circulation pie graph
4.2. Indeed, innate immunocytes, including granulocytes [4.2.1.-LM], monocytes [4.2.2.-LM], and NK cells [4.2.3.-LM], constitute over 50% of the marginating pulmonary leukocyte population [4.2.4.-LM], compared to less than 30% of the circulation cell compartment [4.2.5.-LM].
4.2.1. Figure 1.tif: please indicate granulocyte pie wedge of MP graph (35%)
4.2.2. Figure 1.tif: please indicate monocyte pie wedge of MP graph (10%)

4.2.3. Figure 1.tif: please indicate NK cell pie wedge of MP graph (7%)

4.2.4. Figure 1.tif: please outline all three wedges together (35 + 10 + 7)

4.2.5. Figure 1.tif: please outline 14%, 9% and 5% pie wedges in Circulation graph

4.3. In contrast, the T cell [4.3.1.-LM] and dendritic cell populations are found in lower percentages in the marginating pulmonary compartment [4.3.2.-LM] compared to the circulating cells [4.3.3.-LM].

4.3.1. Figure 1.tif: please indicate 8%, 1% and 1% pie wedges together in MP graph
4.3.2. Figure 1.tif: please indicate 6% pie wedge in MP graph

4.3.3. Figure 1.tif: please indicate 17%, 1% 2% and 12% pie wedges in circulation graph

4.4. A 3-fold higher percentage of large NK cells are present in the marginating pulmonary compartment [4.4.1.-LM] than in the circulating cell compartment [4.4.2.-LM], although the total number of NK cells overall is similar [4.4.3.-LM].
4.4.1. Figure 2.tif: please indicate Large NK cells/gate in MP dot plot
4.4.2. Figure 2.tif: please indicate Large NK cells/gate in Circulation dot plot
4.4.3. Figure 2.tif: please indicate both NK gates in both dot plots
4.5. Moreover, the ability of NK cells from the marginating pulmonary compartment to lyse tumor cells [4.5.1.-LM] is greater than that of the circulating NK cells, as measured by a standard chromium-release assay against at least two different tumor cell lines [4.5.2.-LM].
4.5.1. Figure 3 combined_1.tif: please add/indicate black filled shape data lines in both graphs
4.5.2. Figure 3 combined_1.tif: please add/indicate open shape data lines in both graphs
4.6. In addition, immune stimulation via in vivo poly I:C administration produces a more profound impact on NK cytotoxicity of marginating pulmonary-NK cells [4.6.1.-LM] than on circulating NK cells when MADB106 (Pronounce: mad-B-one-zero-six) targets are used [4.6.2.-LM].
4.6.1. Figure 3_without the A.tif: please indicate filled diamond data line in MADB106 graph
4.6.2. Figure 3_without the A.tif: please indicate open triangle data line in MADB106 graph
5. Conclusion (said by authors on camera)

5.1. Shamgar Ben-Eliyahu: Once mastered, this technique can be completed in a few minutes if it is performed properly.

5.2. Shamgar Ben-Eliyahu: This technique enables the selective harvesting of MP-leukocytes. The study of these leukocytes will advance our understanding of their biological and clinical significance, specifically with respect to controlling circulating aberrant cells and lung-related diseases.
5.3. Shamgar Ben-Eliyahu: Following this procedure, the cells can be characterized and analyzed by flow cytometry, PCR, or any other assay of interest.
5.4. Shamgar Ben-Eliyahu: After watching this video, you should have a good understanding of how to collect marginating-pulmonary leukocytes.
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.  

Figure 1.tif

Figure 2.tif
Figure 3 combined_1.tif
Figure 3_without the A.tif
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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