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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? 
2.4., 2.7., 2.9., 2.16., 2.17., 4.2. 

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.4.: Lymph nodes are sometimes difficult to find, and are often surrounded by fat. Inguinal lymph nodes are easiest to locate, and are found superficially at the junction of two blood vessels on pulled-back abdominal skin. Axillary and brachial lymph nodes are located deeper within the tissue and require gentle maneuvering of tissue.
E.  Will the filming need to take place in multiple locations? Y, same building different rooms
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 generate conditioned media using mouse lymph nodes, bones, lungs, and brains to identify and study organ-derived soluble factors and their effects on the metastatic behavior of cancer cells. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Matthew Piaseczny: This method can help answer key questions in the metastasis field, such as how do organ-specific factors influence cancer cell growth, migration, and gene expression? 
1.2. Matthew Piaseczny: This technique provides a straightforward ex vivo platform representative of organ-specific in vivo soluble factors that influence the phenotype and behavior of cancer cells.   

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!)
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving animal subjects have been approved by the Animal Care Committee (ACC) at Western University. 
Protocol (read by voice talent at JoVE):

2. Lymph node (LN), lung, leg bones and brain isolation
2.1. To isolate the lymph nodes, begin by placing a 6-12 week old mouse on a polystyrene foam pad in a sterile tissue culture hood [2.1.1.-WIDE-TXT] and secure the limbs in an outstretched position [2.1.2.-CU].

2.1.1. Talent placing mouse into hood (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: CO2 asphyxiation no cervical dislocation)

2.1.2. Few seconds second hindlimb being secured, with first hindlimb already secured visible, with only bottom of mouse visible to show limbs spread out

2.2. Next, use forceps and scissors to make a midline incision in the abdominal skin from the genitalia to the mouth [2.2.1.-CU-TXT].

2.2.1. Few seconds incision being made (TEXT: Important: Use aseptic technique throughout procedure to maintain media sterility)

2.3. Then gently pull the skin from the abdominal muscles [2.3.1.-CU] and pin it to the dissecting pad [2.3.2.-CU].
2.3.1. Few seconds skin being pulled

2.3.2. Few seconds skin being pinned

2.4. Using scissors, carefully remove the lymph nodes from the skin, fat and vessels [2.4.1.-CU-TXT], placing the nodes in 30 ml of ice cold PBS as they are harvested [2.4.2.-CU].
2.4.1. Few seconds one lymph node being removed (TEXT: Harvest axillary, brachial and inguinal LM)

2.4.2. At least one lymph node being placed into PBS

2.5. Matthew Piaseczny, “The axillary and brachial lymph nodes are located deep within the tissue and require gentle maneuvering to harvest, while the inguinal lymph nodes can be found superficially at the junction of two blood vessels on the pulled-back abdominal skin.” [2.5.1.-MED-interview style].

2.5.1. Matthew Piaseczny, speaking the above, interview style (looking just off-camera)

2.6. When all of the lymph nodes have been collected [2.6.1.-MED], use the forceps and scissors to carefully cut through the exposed abdominal wall [2.6.2.-CU] in an upward motion through the sternum, exposing the thoracic cavity [2.6.3.-CU].
2.6.1. Talent placing lymph nodes into PBS

2.6.2. Few seconds incision being made (Videographer: Combine 2.6.2. and 2.6.3 as appropriate)

2.6.3. Last few seconds incision being made/thoracic cavity being exposed (Videographer: Combine 2.6.2. and 2.6.3 as appropriate)

2.7. Cut the diaphragm. [2.7.1.-CU].  Lift the lungs from underneath [2.7.2.-CU] and cut the underlying tissue toward the trachea [2.7.3.-CU].
2.7.1. Few seconds diaphragm being cut 

2.7.2. Lungs being lifted (Videographer: Combine 2.8.1. and 2.8.2. as appropriate)

2.7.3. Few seconds tissue being cut (Videographer: Combine 2.8.1. and 2.8.2. as appropriate) 
2.8. Then transfer the lungs into a new container of ice cold PBS [2.8.1.-CU].  The heart can be removed from the lungs during this step or prior to organ-weighing.
2.8.1. Tissues being placed into PBS

2.9. To harvest the leg bones, place the mouse in the prone position [2.9.1.-CU] and cut the skin across the lower back from flank to flank [2.9.2.-CU].

2.9.1. Shot of just lower half of mouse being turned to prone position

2.9.2. Few seconds skin being cut

2.10. Next, use a sterile piece of gauze to grasp the torso [2.10.1.-CU] and the skin over the legs and feet [2.10.2.-CU].
2.10.1. Torso being grasped (Videographer: Combine 2.10.1. and 2.10.2. as appropriate)

2.10.2. Few seconds skin being removed (Videographer: Combine 2.10.1. and 2.10.2. as appropriate)

2.11. Using the same piece of gauze, hold the lower leg while carefully breaking the ankle joint of one foot [2.11.1.-CU] and peel the skin over the joint proximally towards the knee [2.11.2.-CU].
2.11.1. Few seconds leg being held and joint being broken

2.11.2. Few seconds skin being peeled

2.12. Then, using scissors, remove the tibia from the knee joint [2.12.1.-CU] and place the leg bone in ice cold PBS [2.12.2.-CU].

2.12.1. Few seconds tibia being removed

2.12.2. Leg being placed into PBS

2.13. After harvesting the second tibia, hold the femur in place with forceps [2.13.1.-CU] and use scissors to cut away the surrounding muscle tissue [2.13.2.-CU].

2.13.1. Femur being grasped (Videographer: Combine 2.13.1. and 2.13.2. as appropriate)

2.13.2. Few seconds muscle being cut (Videographer: Combine 2.13.1. and 2.13.2. as appropriate)

2.14. Then place the leg bone in ice cold PBS [2.14.1.-CU-TXT].

2.14.1. Leg being placed into PBS (TEXT: Repeat for 2nd femur)

2.15. To harvest the brain, use a new piece of sterile gauze to grasp the head [2.15.1.-CU] and gently remove the skin with scissors and forceps to expose the skull [2.15.2.-CU].
2.15.1. Head being grasped

2.15.2. Few seconds skin being removed 
2.16. Next, use scissors to carefully cut the occipital bone from the top center of the skull in a straight and downward line to expose the posterior brain [2.16.1.-CU].
2.16.1. Few seconds incision being made

2.17. Then, scooping underneath the tissue toward the anterior of the skull, transfer the whole brain into ice cold PBS [2.17.1.-CU-TXT].

2.17.1. Few seconds brain being scooped (TEXT: Repeat for ≥4 mice)

3. Lung- or brain-conditioned medium generation

3.1. To generate lung-conditioned medium, invert the tubes of lung tissue three times to remove any residual blood from the organs [3.1.1.-WIDE-TXT].

3.1.1. Few seconds Talent inverting tube (TEXT: Same procedure brain-conditioned medium generation)

3.2. Then replace the wash with fresh cold PBS [3.2.1.-MED] and repeat until the saline is blood free [3.2.2.-CU].

3.2.1. Few seconds Talent adding PBS to tube

3.2.2. Last few seconds of tube being returned upright then a shot of blood-free tube of lungs

3.3. Next, transfer the lungs into one 60 mm2 glass petri dish per mouse [3.3.1.-CU] and use 2 sterile scalpel blades to mince the tissues with repeated back and forth slicing [3.3.2.-CU].

3.3.1. Lungs being placed into dish

3.3.2. Few seconds lungs being minced

3.4. When the tissue fragments are approximately 1 mm3 in size, resuspend the pieces in the appropriate volume of DMEM-F12 medium supplemented with antibiotics [3.4.1.-CU-TXT] and incubate the tissues in one well of a 6 well plate per mouse at 37°C and 5% CO2 [3.4.2.-MED].

3.4.1. Shot of tissue fragments, then few seconds medium being added to dish (TEXT: See text for all media/reagent preparation details)

3.4.2. Talent placing plate into incubator
3.5. After 24 hours, transfer the entire contents of each well into individual 50 ml conical tubes [3.5.1.-CU] and dilute the conditioned media with 3 equivalent volumes of fresh DMEM-F12 medium per tube [3.5.2.-CU].

3.5.1. Few seconds fragments being added to at least one tube

3.5.2. Few seconds medium being added to tube, with DMEM-F12 medium container label visible in frame

3.6. Centrifuge the tubes to remove any large pieces of tissue debris [3.6.1.-MED-TXT].

3.6.1. Talent placing tube(s) into centrifuge (TEXT: 15 min, 1000 x g, 4°C)  

3.7. Then pool the the conditioned media through a 0.22 micron syringe strainer into a single 50 ml conical tube [3.7.1.-CU-TXT]. 

3.7.1. Few seconds medium being filtered into tube (TEXT: Store samples @ -80°C)
4. Bone marrow- or LN-conditioned medium generation

4.1. To generate bone marrow-conditioned medium, transfer the bones under a sterile tissue culture hood [4.1.1.-WIDE-TXT] and trim the excess tissue from the bone [4.1.2.-CU].
4.1.1. Talent placing bones in hood (TEXT: See text for LN-conditioned medium generation procedure modifications)
4.1.2. Few seconds at least one bone being trimmed
4.2. Use scissors to remove the epiphyses [4.2.1.-CU]. Then use a 27 ½ gauge needle to flush 1 ml of PBS through the medullary cavity of each bone into a tube of fresh PBS [4.2.2.-CU].

4.2.1. Few seconds at least one bone end being removed

4.2.2. Few seconds PBS being flushed through bone

4.3. When all of the bone marrow stromal cells have been collected, wash the cells three times in PBS [4.3.1.-MED-TXT].

4.3.1. Talent placing tube(s) into centrifuge bucket (TEXT: 5 min, 1000 x g, 4°C, x3)

4.4. After the last wash, resuspend the pellet in 20 ml of bone stromal cell growth medium supplemented with 10% fetal bovine serum [4.4.1.-CU] and seed 10 ml of cells per T75 flask [4.4.2.-CU-TXT].

4.4.1. Shot of pellet if visible, then few seconds pellet being resuspended in medium, with medium container label visible in frame 
4.4.2. Few seconds cells being added to flask (TEXT: 1 x 107 cells/flask) 
4.5. When the cells have reached approximately 70% confluency, wash the cultures two times with 3 ml of PBS [4.5.1.-MED].
4.5.1. Few seconds Talent washing flask with PBS
4.6. Then detach the cells with 3 ml of 0.025% trypsin-EDTA solution, taking care that the trypsin covers the entire flask surface [4.6.1.-CU].
4.6.1. Few seconds trypsin-EDTA being added to flask, with trypsin-EDTA container label visible in frame 
4.7. After 2-3 minutes, arrest the enzymatic reaction with 3 ml of bone stromal cell growth medium [4.7.1.-MED] and pool the cells in a 50 ml tube [4.7.2.-MED].
4.7.1. Few seconds Talent adding medium to flask, with medium container visible in frame

4.7.2. Few seconds Talent adding cells to 50 ml tube

4.8. Spin down the cells [4.8.1.-CU-TXT]. Then resuspend the pellet in 10 ml of fresh medium [4.8.2.-CU].

4.8.1. Tube(s) being placed into centrifuge bucket (TEXT: 5 min, 900 x g, 4°C)

4.8.2. Shot of pellet if visible, then few seconds pellet being resuspended, with medium container label visible in frame

4.9. Now passage the cultures at a 1:5 ratio into three new T75 flasks until they reach 70% confluency [4.9.1.-MED].

4.9.1. Few seconds Talent adding cells to at least one flask, with other 2 flasks visible in frame

4.10. Then wash the cells three times with PBS as just demonstrated [4.10.1.-CU] and feed the cultures with serum-free bone stromal cell collection medium supplemented with mitogen and antibiotics for 72 hours [4.10.2.-CU].

4.10.1. Few seconds flask being washed

4.10.2. Few seconds medium being added to at least one flask, with medium container label visible in frame

4.11. After the third day of culture, pool the media through a 0.22 micron strainer [4.11.1.-CU-TXT].

4.11.1. Few seconds medium being poured through strainer (TEXT: Store samples @ -80°C)

5. Results: Representative organ-specific influences on breast cancer metastatic behavior
5.1. The stromal cells should be adherent in culture, with an elongated and fibroblastic morphology observed in the lymph node stromal cell cultures [5.1.1.-LM] and a smaller and more rounded morphology exhibited by the bone marrow stromal cell cultures [5.1.2.-LM].
5.1.1. 54037_Allan_Fig3A.tif: please highlight/trace/indicate at least one cell
5.1.2. 54037_Allan_Fig3C.tif: please highlight/trace/indicate at least one cell
5.2. Flow cytometric analysis confirms that the lymph node stromal cells are largely CD45 negative and gp38 (Pronounce: G-P-thirty-eight) positive [5.2.1.-LM]. 
5.2.1. 54037_Allan_Fig3B.tif: please highlight/indicate top left quadrant

5.3. Bone marrow stromal cells should be positive for CD44 [5.3.1.-LM] and CD29 [5.3.2.-LM], weakly positive for CD105 [5.3.3.-LM] and Sca-1 (Pronounce: ska-one) [5.3.4.-LM], and negative for CD73 [5.3.5.-LM].
5.3.1. 54037_Allan_Fig3D-H.tif: please indicate grey CD44 histogram

5.3.2. 54037_Allan_Fig3D-H.tif: please indicate grey CD29 histogram
5.3.3. 54037_Allan_Fig3D-H.tif: please indicate grey CD105 histogram
5.3.4. 54037_Allan_Fig3D-H.tif: please indicate grey Sca-1 histogram
5.3.5. 54037_Allan_Fig3D-H.tif: please indicate grey CD73 histogram
5.4. Human breast cancer cells with varying genetic backgrounds exhibit differential migration and growth patterns towards specific organ conditions [5.4.1.-LM]. For example, in this representative experiment, the bone-seeking 231-BoM (Pronounce: two-thirty-one-B-O-M) variant preferentially migrates to the bone marrow-conditioned medium [5.4.2.-LM] over the brain- and lung- conditioned media [5.4.1.-LM].

5.4.1. 54037_Allan_Fig4Aleft.tif: please sequentially add cancer names on x-axis (i.e. bone-CM, brain-CM and lung-CM)
5.4.2. 54037_Allan_Fig4Aleft.tif: please add/indicate striped Bone-CM data bar
5.4.3. 54037_Allan_Fig4Aleft.tif: please add/indicate striped Brain-CM and Lung-CM data bars
5.5. Similarly, the lung-seeking 231-LM2 (Pronounce: two-thirty-one-L-M-two) variant preferentially migrates to lung-conditioned medium [5.5.1.-LM] over the bone marrow- and brain-conditioned media [5.5.2.-LM].

5.5.1. 54037_Allan_Fig4Aright.tif: please add/indicate striped Lung-CM data bar
5.5.2. 54037_Allan_Fig4Aleft.tif: please add/indicate striped Bone-CM and Brain-CM data bars
5.6. Further, RT-qPCR analysis demonstrates that the exposure of parental MDA-MB-231 (Pronounce: M-D-A-M-B-two-thirty-one) breast cancer cells to bone- [5.6.1.-LM] or lung-conditioned medium [5.6.2.-LM] induces an upregulation of the genes associated with bone- or lung-specific metastases of the breast cancer cells in vivo [5.6.3.-LM].
5.6.1. 54037_Allan_Fig4B.tif: please highlight left graph
5.6.2. 54037_Allan_Fig4B.tif: please highlight right graph
5.6.3. 54037_Allan_Fig4B.tif: please add/indicate black data bars in both graphs
6. Conclusion (said by authors on camera)
6.1. Matthew Piaseczny: Once mastered, the tissue harvesting and conditioned medium setups can be completed in 2-3 hours if they are performed properly; the sub-culturing steps on the subsequent days take 15-30 minutes per day.

6.2. Matthew Piaseczny: While attempting these procedures, it’s important to remember to keep everything sterile.

6.3. Matthew Piaseczny: Following the conditioned medium generation, other methods, like protein arrays, cell growth and migration assays, tumorsphere formation, and RT-PCR, can be performed to answer additional questions about the effect of organ-specific factors on cancer cell behavior. 

6.4. Matthew Piaseczny: After its development, this technique paved the way for researchers in the field of breast cancer research to explore organ-specific metastatic behaviour in an ex vivo model system.

6.5. Matthew Piaseczny: After watching this video, you should have a good understanding of how to generate conditioned media using the bones, lungs, and brains of mice.
6.6. Matthew Piaseczny: Don't forget that working with sharp dissection tools can be hazardous and that precautions, such as using a precise and careful dissection technique, should always be taken while performing this procedure.   

Provided Media

Authors: Please list all images, movie files, or 3-D rendered animations to be included in the video. 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.  
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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 are included in the email accompanying the finalized script.
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