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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 you can record images/videos using your own camera/software, then mark No)   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_____ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. _______2.2, 2.3., 2.4, 3.3, 3.6, 3.7_________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document._ Step 2.2. One has to make sure that the tissue is minced into really smaller sections (no greater than 1-2 mm3) to yield proper dissociation in consequent steps. This can be ensured by mincing the tissue several times with a sterile scalpel blade.

E.  Will the filming need to take place in multiple locations? (Y/N) __N_____ If yes, how far apart are the locations? ___________________________________________________

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 isolate primary cells from surgical human colon tumor as well as from normal tissue and to directly culture them on substrates with different elasticity for analysis. (Intro)
This is accomplished by first collecting surgical tissue from a human colon tumor and from a normal region. (P1)
Editors, please show P1 of “Overview Schematic” as this point is narrated.  Please animate the photograph of the tumor tissue to come out of a small section in the colon.
Next, enzymatic dissociation of minced tissue results in numerous single cells. (P2)
Editors, please show P2 of “Overview Schematic” as this point is narrated.  To begin, have the image of the yellow bunch of cells appear to come out of the image of the tumor.  Then have them break up to result in the middle image in the middle row (with the P2 above it).
The final step is to culture the isolated cells on soft polyacrylamide hydrogels embedded with nanoscale fluorescent beads and on polystyrene dishes. (P3)
Editors, please show P3 of “Overview Schematic” as this point is narrated.  To begin, take one of the individual cells from the last image and move it onto the green spotted gel to result in the image in P3.
Ultimately, traction cytometry is performed to obtain a spatial cellular traction map, and immunofluorescence microscopy is performed to visualize cytoskeleton organizations. (P4)
Editors, please show P4 of “Overview Schematic” as this point is narrated.  Start by bringing in the left-most image as the first part of the sentence is narrated, and then bring in the right-most image as immunofluorescence microscopy is narrated.
[image: image1.png]



B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. M. Yakut Ali: The main advantage of this technique is that isolated primary human colon cells from surgical tissues can be directly cultured on substrates with different rigidity for traction cytometry and immunofluorescence microscopy assays.   
1.1.1. MED:  Dr. Ali speaks toward camera, interview style.
1.2. Sandeep Anand: This method can help answer the question of whether primary tumor cell contractility can be used as a potential marker for cancer prognosis. 
1.2.1. MED:  Dr. Anand speaks toward camera, interview style.
Protocol (read by voice talent at JoVE):
2. Collection and digestion of surgical tissue sample 
2.1. To begin, collect the tumor tissue sample as described in the text protocol.  Then, pour the tissue into a 6 well plate containing 6 to 7 milliliters of Hank's Balanced Salt Solution, or HBSS, using a pipette.  Keep the 6 well plate on an ice block and rinse the tissue in HBSS solution twice.
2.1.1. MED:  Talent in the hood opens the vial on the ice block containing the tissue.
2.1.2. CU:  Talent uses a pipette to pour the tissue into a 6 well plate containing 6-7 mL of HBSS.
2.1.3. MED-over the shoulder:  Talent keeps the plate on an ice block and rinses the tissue with HBSS solution.
2.2. Next, cut the tissue cleanly into separated sections with sterile scissors.  Mince the tissue into smaller sections no greater than 1 to 2 cubic millimeters in size with a sterile scalpel blade.
2.2.1. CU:  Tissue as talent cuts cleanly into separated sections with sterile scissors.
2.2.2. ECU:  Tissue as talent minces it into smaller sections no greater than 1-2 cubic millimeters in size with a sterile scalpel blade.
2.3. Weigh a labelled 0.1% trypsin vial containing 1 milliliter of 0.1% trypsin solution before transferring the tissue.  Then, transfer approximately 20 milligrams of tissue into each of the trypsin vials with a pipette.
2.3.1. MED-over the shoulder:  Weigh a labelled 0.1% trypsin vial containing 1 milliliter of 0.1% trypsin solution.
2.3.2. CU:  0.1% trypsin vials as talent transfers ~20mg of tissue into each one.
2.4. Weigh the trypsin vials after tissue transfer, and document the difference as the tissue mass.  Now, pour approximately 20 milligrams of tissue and 1 milliliter of trypsin into each well of a 24 well plate.  Put the 24 well plate on a shaker at 4 degree Celsius for 16 to 20 hours.
2.4.1. MED-over the shoulder:  Talent weighs the trypsin vials again after the tissue transfer and writes down the difference in mass.
2.4.2. CU:  6 24-well plate as talent pours ~20mg of tissue and 1 mL of trypsin into each well of a 6 24-well plate. Take 2 best
2.4.3. MED-over the shoulder:  Talent places the 6 24 well plate on a shaker at 4 °C.
3. Dissociation of tissue sample into single cell suspension and culturing isolated cells on substrates with different rigidity
3.1. After 16 to 20 hours of incubation in the trypsin well, use a pipette to transfer the tissue to 2 to 3 milliliters of complete growth media at 4 degrees Celsius.  Place the vial in a warm water bath at 37 degrees Celsius for 12 to 15 minutes.
3.1.1. CU:  Plate as talent uses a pipette to transfer the tissue from the plate wells to a vial of 2 to 3 milliliters of 4 degrees Celsius complete growth media.
3.1.2. MED-over the shoulder:  Talent places the vial in a warm water bath at 37 degrees Celsius.
3.2. Next, transfer the tissue to a 15 milliliter vial containing HBSS solution using a pipette, and shake gently.  Repeat this step a second time.
3.2.1. CU: 15 milliliter vial containing HBSS solution as talent transfers the tissue there using a pipette and then shakes gently. Take 2 best
3.2.2. MED:  Talent transfers the tissue to a new vial with HBSS with pipette and shakes gently.
3.3. Then, remove the tissue from the HBSS solution and transfer to a vial containing 1 milliliter of 0.1% collagenase solution.  Incubate for 45 minutes at 37 degrees Celsius and 5 percent CO2 environment in a humidified cell culture incubator.  During the wait period, warm growth media in 15 milliliter vials to 37 degrees Celsius.
3.3.1. CU:  Vial containing 1 mL of 0.1% collagenase solution as talent removes the tissue from the HBSS solution and transfers the vial there.
3.3.2. MED-over the shoulder:  Talent places the vial into the incubator.
3.3.3. MED:  Talent places 15 mL vial with growth media to warm.
3.4. Next, pull out all tissue fragments into a pipette tip, minimizing collagenase.  Eject just the tissue fragments into the pre-warmed culture media vials.
3.4.1. CU:  Pipette as talent pulls out all tissue fragments into a pipette tip, minimizing collagenase.
3.4.2. ECU:  Pipette tip as talent ejects just the tissue fragments into the pre-warmed culture media vials.
3.5. Then, place a 40 micron filter into each well of a 6-well plate.  Moisten the filter with 1 milliliter of cell culture media.
3.5.1. MED-over the shoulder:  Talent places a 40 micron filter into each well of a 6-well plate.  Match action in next shot.
3.5.2. CU:  6-well plate as talent moistens the filter with 1mL of cell culture media.
3.6. Triturate the tissue in media with a 10 milliliter glass pipette several times until the tissue is completely dissociated.  Maintain the pipette tip as close as possible to the base of the vial.  
3.6.1. MED:  Talent triturates the tissue in media with 1 10 mL glass pipette.  Match action in next shot.
3.6.2. CU:  Vial as talent triturates the tissue showing that the pipette tip is being kept close to the base of the vial.
3.7. Then, deposit the solution onto the filter to remove debris and undissociated parts.  Centrifuge the filtered cell suspension in media at 150 x g for 5 minutes at room temperature.  Remove the supernatant afterwards and resuspend the cell pellet with 2 milliliters of fresh culture media.
3.7.1. MED-over the shoulder:  Talent deposits the solution onto the filter to remove debris and undissociated parts.
3.7.2. MED:  Talent places the filtered cell suspension in the centrifuge, shuts the lid and turns on the centrifuge.
3.7.3. CU:  Centrifuge tube as talent removes the supernatant and then resupsends the cell pellet in culture media.
3.8. Finally, seed the isolated primary cells on extracellular matrix, or ECM, functionalized gels and polystyrene dishes at the desired concentration.
3.8.1. MED-over the shoulder:  Talent seeds the isolated primary cells on ECM functionalized gels and polystyrene dishes.  Match action in next shot.
3.8.2. CU:  Polystyrene dishes as talent seeds the cells on the ECM functionalized gels.  TEXT overlay:  see text for preparation of gels and substrates
4. Traction Force Microscopy and Immunofluorescence Microscopy Assays
4.1. To perform the traction force microscopy assay, first warm 0.25% trypsin-EDTA / 10% SDS solution to 37 degrees Celsius in a water bath for 10 minutes before traction experiments start.
4.1.1. MED:  Talent places the labeled solution in a warm water bath.
4.2. Remove one gel at a time from the cell culture incubator and place on the microscope stage.  After finding a single cell in the field of view, remove the petri dish lid and take a phase contrast image of the cell. 
4.2.1. CU:  Gel as talent places it on the microscope stage.
4.2.2. LAB MEDIA: 52532_Saif_Figure 3A.
4.3. Next, switch the imaging mode to fluorescence and select the appropriate filter.  Don’t move the microscope stage or sample during this time.  Then, take an image of the fluorescent beads displaced by cellular traction. 
4.3.1. MED:  Talent switches the imaging mode to fluorescence and selects the appropriate filter.
4.3.2. LAB MEDIA:  52532_Saif_Figure 4C.
4.4. Now, add 1 milliliter of trypsin/SDS solution to the petri dish to detach the cell from the gel.  Take a reference image of the beads after the cell is removed.
4.4.1. CU:  Petri-dish as talent pipettes 1 mL of trypsin/SDS solution to the petri dish.
4.4.2. MED or WIDE:  Talent taking the reference image at the microscope.
5. Immunofluorescence Microscopy Assays
5.1. Take the substrates to be immunostained to the laminar hood and remove the culture media.  Then, rinse the substrates with phosphate buffered saline, or PBS, and fix the cells with 4% paraformaldehyde in PBS for 20 minutes at room temperature. 
5.1.1. MED:  Talent in laminar hood removes the culture media from the substrates.
5.1.2. MED-over the shoulder:  Talent rinses the substrates with PBS and then adds the 4% paraformaldehyde in PBS. Take 2 best
5.2. Wash the substrates with PBS for 5 minutes, a total of 3 times.  Then, incubate the substrates with 500 microliters of signal enhancer for 30 minutes before rinsing with PBS.
5.2.1.  CU:  Substrates as talent place in PBS
5.2.2. MED-over the shoulder:  Talent adds 500 microliters of signal enhancer to the sample.
5.3. Next, incubate the cells with monoclonal anti-vinculin (pronounced as “ving′kyū-lin”) antibody at a 1 to 250 dilution in PBS for 45 minutes at room temperature.  Then, wash the substrates with PBS for 5 minutes, a total of 3 times. 
5.3.1. CU:  Cells as talent pipettes anti-vinculin antibody in from a labeled tube.
5.3.2. MED-over the shoulder/MED/CU:  Multiple takes as talent washes the substrates with PBS from a labeled container. Shot will be reused twice.
5.4. Incubate the samples with the secondary antibody, alexa fluor 488 goat anti-mouse IgG at a 1 to 200 dilution in PBS at room temperature for 30 minutes.  Then, wash the substrates again with PBS for 5 minutes, a total of 3 times. 
5.4.1. MED-over the shoulder: Talent places the samples into a labeled container holding the secondary antibody alexa fluor 488 goat anti-mouse IgG.
5.4.2. Shot 5.3.2 – talent washes the substrates with PBS.
5.5. To visualize the F-actin structure, incubate the cells with tetramethylrhodamine phalloidin (pronounced as “tetra-methyl-rhod-a-mine fā-loid'n”) conjugates at a concentration of 50 microliters per milliliter for 45 minutes at room temperature.  Then, wash the substrates again as before.  Finally, proceed to image the samples using a confocal scanning laser microscope. 
5.5.1. CU:  Cells as talent adds TRITC phalloidin to them from a labeled container.
5.5.2. Shot 5.3.2 – talent washes the substrates with PBS.
5.5.3. MED or WIDE:  Talent examining the samples using a confocal scanning laser microscope.
6. Results: Traction Cytometry and Immunofluorescence Microscopy 
6.1. Phase contrast micrographs illustrate the representative morphology of primary human colon cancer and normal cells as a function of substrate rigidity.  It is evident that primary colon cells spread more on polystyrene dishes compared to the polyacrylamide gels.
6.1.1. LAB MEDIA:  52532_Saif_Figure 3.  Editors, please highlight the rightmost panels under “polystyrene” as “polystyrene dishes” is narrated.  Then highlight the 4 panels to the left as “polyacrylamide gels” is narrated.
6.2. Traction assays are performed on ECM coated soft 2 kilo Pascal gels after confirmation of invasive adenocarcinoma from pathological Hematoxylin and Eosin (pronounced as “hee-muh-tok-suh-lin  and ee-uh-sin”) staining. 
6.2.1. LAB MEDIA:  52532_Saif_Figure 4A.  
6.3. Shown here is a snapshot of the nanoscale fluorescent beads embedded inside the gel.  From the displaced and reference bead images, the displacement fields are obtained using the ImageJ particle image velocimetry plugin. 
6.3.1. LAB MEDIA:  52532_Saif_Figure 4C.  
6.4. A representative bead displacement field generated by invasive colon tumor cells on a 2 kilo Pascal gel is displayed… with the traction stress obtained using the ImageJ Fourier transform traction cytometry plugin, corresponding to the displacement field.  
6.4.1. LAB MEDIA:  52532_Saif_Figure 4D.  
6.4.2. LAB MEDIA:  52532_Saif_Figure 4E.  
6.5. Shown here is the F-actin and vinculin containing focal adhesions of primary human colon cells on soft 2 kilo Pascal gels and rigid polystyrene substrates. 
6.5.1. LAB MEDIA:  52532_Saif_Figure 5.  
6.6. No actin fiber was present in the less spread cells on soft gels. 
6.6.1. LAB MEDIA:  52532_Saif_Figures 5A1-5A2.  
6.7. Also, punctate vinculin containing focal adhesions are present on soft gels. 
6.7.1. LAB MEDIA:  52532_Saif_Figures 5B1-5B2.  
6.8. Conversely, primary cells show well spread morphology, well defined actin stress fibers and discrete elongated focal adhesions on rigid polystyrene substrates. 
6.8.1. LAB MEDIA:  52532_Saif_Figures 5C-5D.  
7. Conclusion (said by authors on camera)
7.1. Sandeep Anand: Following this procedure, other methods like cell stiffness measurement using atomic force microscopy can be performed. 
7.1.1. MED:  Dr. Anand speaks toward camera, interview style.
7.2. M. Yakut Ali:  After watching this video, you should have a good understanding of how to isolate primary colon cells from surgical tissue via enzymatic dissociation and consequently culture them directly on polyacrymide hydrogels to assess cell contractility. 
7.2.1. MED:  Dr. Ali speaks toward camera, interview style.
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.  

Insert your media filenames here.
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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, as well as an introduction to your videographer, closer to your filming date.
( 2013, Journal of Visualized Experiments


