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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? 3.3., 3.7.,4.3.; 5.1., 5.2., 5.5.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 3.7.-We slowly add G10 particles and then we slowly add media dropwise; 5.3.-We open the stopcock extremely slowly

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 better model resistant acute lymphoblastic leukemia, or ALL (Pronounce: A-L-L), in vitro. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Laura Gibson: This method can help answer key questions in the treatment of refractory ALL about the influence of the bone marrow cell microenvironment on ALL chemotherapeutic resistance.

1.2. Laura Gibson: The main advantages of this technique are that it is considerably cheaper and less time consuming than utilizing traditional animal models to examine drug efficacy on refractory ALL 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!)
1.3. Laura Gibson: Demonstrating the procedure will be Rebecca Evans, a technician, and Will Slone and Blake Moses, grad 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)
Protocol (read by voice talent at JoVE):
2. Co-culture maintenance
2.1. Begin by seeding 5-20 x 106 leukemic cells in 10 ml of tumor specific culture medium onto a 100 mm plate of 80-90% confluent bone marrow stromal cells or osteoblasts [2.1.1.-WIDE-TXT].
2.1.1. Few seconds Talent aspirating cells into pipette, then few seconds Talent dispensing cells onto plate (Video Editor: Only enough action as necessary for narrative) (TEXT: See text for all media/reagent preparation details)
2.2. Every 4th day, tilt the plate to the side [2.2.1.-MED] and aspirate all but 1 ml of the medium, taking care not to disturb the adherent cell layer [2.2.2.-CU].
Done as one MCU shot
2.2.1. Talent tilting plate to side
2.2.2. Few seconds medium being aspirated 
2.3. Then carefully add 9 ml of fresh leukemic cell culture medium drop wise into the corner of the plate along the side to ensure a minimal disruption of the adherent cells [2.3.1.-CU].
2.3.1. Several seconds of drops being added to side of plate, with culture medium container label visible in frame 
2.4. After the 12th day of co-culture, gently pipette the culture medium up and down over the plate approximately 5-10 times to collect the floating leukemic cells [2.4.1.-MED] and transfer the cells into a 15 ml conical tube [2.4.2.-MED]. 
2.4.1. Few seconds Talent pipetting medium up and down over plate

2.4.2. [combined with 2.4.1] Few seconds Talent dispensing cells into tube

2.5. Then reseed the cells onto a new plate of 80-90% confluent bone marrow stromal cells or osteoblasts as just demonstrated [2.5.1.-MED-TXT].
2.5.1. Few seconds Talent dispensing cells onto plate (TEXT: Repeat 12 d cycle as necessary)
2.6. By day 4, three subpopulations of leukemic cells will have formed, with the suspended leukemic cells freely floating in the medium [2.6.1.-LM], the phase bright leukemic cells adhered to the surface of the adherent cell monolayer [2.6.2.-LM] and the phase dim leukemic cells [2.6.3.-LM] migrated beneath the monolayer [2.6.4.-LM].
2.6.1. Authors: please provide the Day 4 image of the co-culture from Figure 1 as its own .ai, .tif or .psd file: please add/indicate suspended (s) text and accompanying arrow
2.6.2. Day 4: please add/indicate phase bright (pb) text and accompanying arrow 

2.6.3. Day 4: please add/indicate phase dim (pd) text and accompanying arrow
2.6.4. Day 4: please add/indicate BMSC/OB text and accompanying arrow
3. Gel type 10 cross-linked dextran (G10) bead column preparation
3.1. To prepare the G10 bead columns, first pre-warm 30 ml of cell culture medium per column to 37ºC in a water bath [3.1.1.-WIDE-TXT].

3.1.1. Talent placing medium into water bath (TEXT: Prepare column under sterile conditions as required)
3.2. Next, use tweezers to pull glass wool into thin, loose strands [3.2.1.-CU] and add multiple layers of lightly packed strands to one 10 ml syringe per column needed [3.2.2.-CU-TXT].
3.2.1. Few seconds wool being picked apart
3.2.2. [combined with 3.2.1] Few seconds wool being packed into syringe (TEXT: Too densely packed wool blocks medium flow).

3.3. When the syringe is 2/3 full, attach a 1-way stopcock in the closed position to the tip [3.3.1.-CU] and clamp the syringe onto a ring stand high enough that a 50 ml conical collection tube can be placed beneath the stopcock [3.3.2.-MED].
3.3.1. Shot of 2/3 full syringe, then few seconds stopcock being attached

3.3.2. Few seconds Talent attaching column to ring stand

3.4. Now place a collection tube under the syringe column [3.4.1.-MED] and use a 10 ml pipette to add drops of G10 particles suspended in PBS on top of the glass wool [3.4.2.-CU].

3.4.1. Few second Talent placing tube under column

3.4.2. Few seconds G10 particles being dropped onto wool

3.5. Continue adding the G10 particles until a 2 ml pellet forms [3.5.1.-CU-TXT].  
3.5.1. Shot of 2 ml pellet (TEXT: Measure pellet by syringe graduations) (Video Editor: if necessary/appropriate, please indicate syringe graduations in relation to pellet size)

3.6. Blake Moses “The inability to form a uniform G10 particle pellet at the top of the syringe column may result in a decreased G10 column integrity, leading to G10 particle - and eventual stromal cell or osteoblast – contamination of the filtered cell populations.” [3.6.1.-MED-interview-style]
3.6.1. Blake Moses, speaking the above, interview style (looking just off-camera)

3.7. Then add 2 ml aliquots of the pre-warmed medium to the column [3.7.1.-CU] and slowly open the stopcock valve so that the medium flows out of the column drop-wise [3.7.2.-CU].

3.7.1. Few seconds medium being added to column

3.7.2. Few seconds stopcock being opened then 1-2 drops from column observed

3.8. When 10 ml of medium have fully drained through the column, close the stopcock [3.8.1.-CU], discard the flow through [3.8.2.-MED] and place a new collection tube under the column [3.8.3.-MED-TXT].

3.8.1. Shot of collection tube with about 10 ml of medium in it, then few seconds stopcock being closed (TEXT: If G10 particles visible in flow through, use new column/re-add pellet)

3.8.2. Few seconds Talent discarding flow through

3.8.3. [combined with 3.8.2] Few seconds Talent placing tube under column (TEXT: Repeat for each column)

4. Subpopulation separation 
4.1. To harvest the suspended tumor subpopulation, aspirate the medium from the leukemic cell co-culture plate [4.1.1.-WIDE] and use the same medium to gently rinse the plate one time [4.1.2.-MED].

4.1.1. Few seconds Talent aspirating medium

4.1.2. Few seconds Talent rinsing plate

4.2. Then transfer the floating, suspension leukemic cell subpopulation into a 15 ml conical tube [4.2.1.-MED].
4.2.1. Talent adding cells to tube, with tube label visible (e.g. “suspended” or “S” or similar)
4.3. To harvest the phase bright tumor subpopulation, add 10 ml of fresh medium back onto the co-culture plate [4.3.1.-MED] and rinse approximately 5 times vigorously enough to remove the adherent leukemic cells without dislodging the adherent cell monolayer [4.3.2.-CU].
4.3.1. Few seconds Talent adding cells media to plate

4.3.2. Few seconds medium being pipetted up and down hard rinsed
4.4. Then transfer the phase bright subpopulation into its own 15 ml conical tube [4.4.1.-MED].

4.4.1. Talent adding cells to tube, with tube label visible (e.g. “phase bright” or “PB” or similar)
4.5. To harvest the phase dim tumor subpopulation, remove the remaining medium with a 1 ml PBS rinse [4.5.1.-MED] and detach the cells with 3 ml of trypsin at 37°C [4.5.2.-MED].

4.5.1. Few seconds Talent rinsing plate, with PBS container visible in frame Be sure to convey that PBS is first removed before adding trypsin
4.5.2. [combined with 4.5.1] Few second Talent adding trypsin to plate, with trypsin container visible in frame

4.6. After 5 minutes, gently tap the sides of the plate to dislodge the adherent cells [4.6.1.-CU] followed by the addition of 1 ml of FBS to stop the enzymatic reaction [4.6.2.-CU].

4.6.1. Few seconds plate being tapped

4.6.2. Few seconds FBS being added to plate, with FBS container label visible in frame

4.7. Then rinse the serum 3-5 times to break apart any large cell aggregates [4.7.1.-CU] and transfer the unpurified phase dim subpopulation into a new 15 ml conical tube [4.7.2.-CU-TXT].
4.7.1. Few seconds serum being pipetted up and down hard rinsed
4.7.2. Talent cells being added to tube, with tube label visible (e.g. “phase dim” or “PD” or similar) (TEXT: PD subpopulation contains stromal cells/osteoblasts)
4.8. When all of the subpopulations have been collected, spin down the cells [4.8.1.-MED-TXT] and resuspend each of the pellets in 1 ml of pre-warmed medium [4.8.2.-CU].

4.8.1. Few seconds Talent adding tube(s) to centrifuge (TEXT: 7 min, 400 x g, RT)

4.8.2. Shot of pellets if visible, then few seconds at least one pellet being resuspended in medium, with medium container visible in frame

5. G10 column leukemic cell collection 
5.1. With the stopcock completely closed, for each subpopulation, use a 1000 microliter pipette to add the entire 1 ml volume of cells drop-wise onto the top of one of the prepared G10 columns [5.1.1.-WIDE], making sure the cells remain on top of or within the G10 pellet [5.1.2.-CU].

5.1.1. Few seconds Talent adding cells to one column

5.1.2. [combined with 5.1.1] Few seconds drops dropping on top of/w/in G10 pellet

5.2. Allow the cells to incubate on the G10 pellet for 20 minutes at room temperature [5.2.1.-CU].

5.2.1. Few seconds timer being set to 20 seconds 

5.3. Then add 1-3 ml of fresh pre-warmed medium to the column [5.3.1.-MED] and open the stopcock so that the medium slowly exits the columns drop-wise [5.3.2.-CU MED].

5.3.1. Few seconds Talent adding medium to column

5.3.2. [combined with 5.5.1] Few seconds medium dripping out of column

5.4. Blake Moses “It is crucial to open the stopcock slowly so that the G10 pellet is not disrupted. If the pellet is disturbed, stromal cell or osteoblast contamination may occur.” [5.4.1.-MED-interview style]
5.4.1. Blake Moses, speaking the above, interview style (looking just off-camera)

5.5. Continue to add pre-warmed medium to the columns in 1-2 ml increments [5.5.1.-MED]. 
5.5.1. Few seconds Talent adding medium to column

5.6. When a total of 15-20 ml of leukemic cells has been collected [5.6.1.-CU], close the stopcock [5.6.2.-CU] and cap the collection tube [5.6.3.-CU-TXT].
Done as one shot
5.6.1. Shot of tube w/ 15-20 ml of medium  
5.6.2. Few seconds stopcock being closed

5.6.3. Few seconds tube being capped (TEXT: If G10 particle visible in filtrate, transfer medium to new tube w/o disturbing pellet)

5.7. Then spin down the cells [5.7.1.-CU-TXT] and resuspend the pellet in the appropriate downstream analysis buffer [5.7.2.-CU-TXT].

5.7.1. Tube(s) being placed into centrifuge bucket(s) (TEXT: 7 min, 400 x g, RT)

5.7.2. Shot of pellet if visible, then few seconds pellet being resuspended in buffer (TEXT: Repeat for each subpopulation)

6. Results: PD leukemic cells exhibit an increased resistance to chemotherapy exposure
6.1. Following trypsinization of the adherent cell layer, two distinct populations of cells [6.1.1.-LM] are observed by forward vs side scatter analysis [6.1.2.-LM].

6.1.1. Authors: please provide the Before G10 Sephadex Column Separation dot plot from Figure 2 as its own .ai, .tif or .psd file without the “B” label: please outline/indicate blue gate
6.1.2. Figure 2 before G10: please outline/indicate red gate

6.2. After G10 separation, a pure population of ALL cells is recovered [6.2.1.-LM].
6.2.1.  Authors: please provide the After G10 Sephadex Column Separation dot plot from Figure 2 as its own .ai, .tif or .psd file without the “B” label: please outline/indicate red gate
6.3. Of particular interest, all of the phase dim cells recovered from bone marrow stromal cell [6.3.1.-LM] or osteoblast co-cultures [6.3.2.-LM] exhibit little-to-no death following their exposure to cytotoxic chemotherapy [6.3.3.-LM].

6.3.1. Authors: Figure 3 contains a lot of information for the amount of time that it will be shown in the video. Please resubmit the Figure with only one set of chemotherapeutic agent per graph (All data can be included in graph for the text only portion of the paper). Also please change the “no treatment” abbreviation to “Ctrl” or similar, to make it more clear to the viewer what those data represent.: please indicate BMSC graph
6.3.2. Figure 3 new: please indicate OB graph

6.3.3. Figure 3 new: please indicate chemotherapy-treated PD data bars

7. Conclusion (said by authors on camera)
7.1. Will Slone: Once mastered, this technique can be completed in less than 1 hour if it is performed properly.

7.2. Blake Moses: While attempting this procedure, it’s important to remember to perform these steps as promptly as possible to reduce any phenotypic changes that may occur in the leukemic cells.
7.3. Will Slone: Following this procedure, other methods, like flow cytometry or western blotting, can be performed to answer additional questions about alterations in the protein expression and viability of the cells.

7.4. Will Slone: This technique provides a way for researchers in the field of leukemia research to model chemotherapy-resistant leukemia in an in vitro model that more closely resembles the bone marrow microenvironment.

7.5. Blake Moses: After watching this video, you should have a good understanding of how to isolate distinct subpopulations of leukemic cells co-cultured with bone marrow stromal cells or osteoblasts.

7.6. Will Slone: Don't forget that working with human cells can be extremely hazardous, and that precautions such as using proper BSL2 laboratory procedures, should always be taken when working with these cells.   

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.  

6.1.1-53645_Gibson_Figure1.ai- Image of 4 day co-culture

6.2.1-53645_Gibson_Figure2.ai- Flow cytometry representation of ALL and BMSCs before and after G10 separation

6.3.1-53645_Gibson_Figure2.ai- Flow cytometry representation of ALL and BMSCs before and after G10 separation

6.4.1-53645_Gibson_Figure3.ai- Graph of leukemic cell subpopulation viability after chemotherapy treatment


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.

�Authors: please submit these files
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