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Authors, please fill out the unanswered questions below.  
A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (You do not need to include steps that will be screen captured. Please do not list entire sections.) __4.1, 4.2, 5.1, 5.2, 5.3, 5.8 _________________________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _Step 2.1 could be difficult due to problems of separating pulp tissue. We are using sterile dental pliers to overcome this problem.__________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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 significance of your method to the viewer. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that provide additional information about the significance of your protocol. You may revise the given prompts as necessary to improve the sentence flow.

Please complete the following two statements and indicate the name of the author who will give the statement. If only one author is giving interview statements, the same author may speak both statements. Please restrict the length of each statement to no more than 30 words.

1.1. Selami Demirci: This method can help answer key questions in the _stem cell________ field, such as __adult stem cells and cancer interactions and activity of adult stem cells in the regulation of cancer cell behavior. _______________. 

1.2. Selami Demirci: The main advantage of this technique is that _the cancer and stem cell interaction could be observed in vitro without using living organisms
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

Authors: The following statements may be spoken by additional authors if desired. These statements must be completed by different authors than those who gave the required statements, and no more than one statement can be spoken by each additional author. Please restrict the length of each statement to no more than 30 words. You may revise the given prompts as necessary to better fit your protocol, but please remember that the total introduction length cannot exceed 150 words. 

1.3. Selami Demirci: The implications of this technique extend toward therapy (or diagnosis) of_cancer_metastasis_____, because _it models the promoting role of adult sem cells in cancer metastasis to hard tissues such as bone (jaw bone in this case)_______.  

1.4. Ayşegül Doğan: Though this method can provide insight into _adult stem cell and cancer ineraction___________, it can also be applied to other systems (model organisms, studies of disease, organ systems), such as _co-culture applications of any cell type___________.

1.5. Ayşegül Doğan: Generally, individuals new to this method will struggle because stem cell isolation from pulp tissue should be fast enough to prevent cell death after tooth resection.______________.

1.6. Ayşegül Doğan: Visual demonstration of this method is critical as the _stem cell isolation and co-culture _____________ steps are difficult to learn, because _co-culture of DPSCs and prostate cancer cells requires optimization___________.   

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
Authors: If any individuals will be doing demonstrations on camera but are not assigned a speaking part in the introduction section, please use statement 1.7. to introduce these individuals (for example, the PI introduces a student not speaking on camera). Please use this statement ONLY if the demonstrator has not given an interview statement and limit the statement to no more than 30 words.
1.7. ** Selami Demirci: Demonstrating the procedure will be Hüseyin Apdik, a (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary). 
1.7.1. Interview style: Author saying the above 

1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.8. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name).

OR
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at (Yeditepe University).
Protocol
: (read by voice talent at JoVE)
Authors: To ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps (marked with two-digit numbers, e.g. 2.1., 2.2.) and/or 60 "shots" (designated by a three-digit number, e.g. 2.1.1, 2.2.2). The scope of the scripted protocol text should include only those aspects of the procedure that require visualization to be well understood.     
2. Dental Pulp Stem Cell (DPSC) Isolation and Culture
2.1. Begin by using sterile extraction forceps to remove the pulp tissue from the center of wisdom teeth obtained from young adults aged 17-20-years old [1-WIDE].
2.1.1. Talent extracting pulp
2.2. Place the tissue in cold complete DMEM in 10-cm tissue culture dishes [1-MED-TXT] and use a scalpel to mince the samples into 2-3-mm fragments [2-CU].
2.2.1. Talent placing tissue into dish, with medium container visible in frame (TEXT: See text for all medium/reagent preparation details)

2.2.2. Tissue being minced
2.3. Transfer the pieces from each dish into individual wells of a tissue culture treated 6-well plate [1-MED] and cover the tissues in each well with 200 microliters of complete DMEM [2-MED-over the shoulder]. 
2.3.1. Talent adding pieces to well

2.3.2. Talent adding medium to well, with medium container visible in frame

2.4. Allow the tissues to attach to the well bottoms with an at least 2-hour incubation in a humidified 37 °C and 5% CO2 cell culture incubator [1-MED]. 
2.4.1. Talent placing plate into incubator

2.5. At the end of the incubation, feed the tissues with 2-2.5 mL of fresh complete medium [1-CU] and culture the cells for an additional 8-9 days [2-MED-over the shoulder].

2.5.1. Medium being added to well(s), with medium container label visible in frame

2.5.2. Talent placing plate into incubator

2.6. When the cultures reach 80% confluency, wash the each well with 2 mL of PBS [1-MED] followed by detachment of the cells with 2 mL of trypsin at 37 °C [2-CU].

2.6.1. Talent washing well(s), with PBS container visible in frame

2.6.2. Trypsin being added to well, with trypsin container label visible in frame

2.7. After 2 minutes, stop the reaction with 2 mL of complete DMEM per well [1-MED] and collect the cells by centrifugation [2-MED-over the shoulder-TXT].

2.7.1. Talent adding medium to well, with medium container visible in frame

2.7.2. Talent placing tube(s) into centrifuge (TEXT: 5 min, 300 x g, at room temperature)
2.8. Then resuspend the pellets in 15 mL of fresh complete medium per two wells of cells [1-CU] and passage the cells into T-75 flasks for their subsequent culture [2-MED].
2.8.1. Shot of pellet if visible, then medium being added to tube, with medium container label visible in frame

2.8.2. Talent adding cells to flask

3. DPSC Characterization and Differentiation
3.1. After at least 8 passages, visualize the cells by light microscopy [1-WIDE]. The dental pulp stem cells should have attached to the culture dishes and should display a spindle-like cell morphology [2-LM].
3.1.1.  Talent at microscope, looking at flask
3.1.2. Authors: please upload the image from Figure 1B through the submission link as its own .ai or .psd file without the B label
: Video Editor: please outline/emphasize at least one cell OR no animation

3.2. For surface marker analyses, after trypsinization as demonstrated [1-MED], fix the cells with 4% paraformaldehyde for 20 minutes at room temperature in 1.5 mL tubes [2-CU] followed by three washes in 500 microliters of PBS per wash [3-MED].
3.2.1. Talent adding trypsin to flask
3.2.2. PFA being added to flask, with PFA container label visible in frame

3.2.3. Talent adding tube(s) to centrifuge

3.3. After the last wash, label the cells with the appropriate antibodies of interest in 100 microliters of PBS per tube for 1 hour at 4 °C [1-CU-TXT].
3.3.1. Antibod(ies) being added to tube(s), with antibody container labels visible in frame (TEXT: See text for all Ab suggestion/preparation details)

3.4. At the end of the incubation, wash the cells three times in PBS as demonstrated [1-MED-over the shoulder] and label the cells with the appropriate secondary antibodies in 100 microliters of PBS per tube for 30 minutes at 4 °C [2-MED].

3.4.1. Talent adding tube(s) to centrifuge

3.4.2. Talent adding antibod(ies) to tube, with antibody containers visible in frame

3.5. Then wash the samples three times in PBS [1-CU] and analyze the cells by flow cytometry according to standard protocols [2-LM].

3.5.1. Tube(s) being added to centrifuge

3.5.2. Authors: please upload the graphs from Figure 1C through the submission link together in a new .ai or .psd file without the C label: no
 animation

3.6. For differentiation of the dental pulp stem cells, seed 1 × 104 cells into individual wells of 24-well plate in 500 µL complete DMEM 
[1-WIDE] for a 24-hour incubation in the cell culture incubator [2-MED].
3.6.1. Talent adding cells to well(s), with medium container visible in frame

3.6.2. Talent placing plate into incubator

3.7. The next day, replace the medium in each well with the appropriate differentiation medium [1-CU-TXT] and return the cells to the incubator [2-MED], refreshing the medium twice a week for two weeks [3-MED-over the shoulder].

3.7.1. Medium being added to well, with medium container label visible in frame (TEXT: e.g. osteo-, chondro-, or adipo-genic differentiation medium)

3.7.2. Talent placing plate into incubator

3.7.3. Talent adding medium to well, with medium container visible in frame

3.8. Differentiation can be confirmed by von Kossa and Alcian blue staining according to standard protocols [1-MED].
3.8.1. Talent opening staining kit, with cell culture plate visible in frame

4. Conditioned Medium Cancer Cell Treatment
4.1. After 2-4 passages, collect the conditioned medium supernatants from the cultured dental pulp stem cells when the cultures reach 80% confluency [1-WIDE].
4.1.1. Talent adding medium to tube

4.2. Then centrifuge the collected medium to any remove waste tissue material and cell debris [1-MED-over the shoulder] and store the medium at -20 °C until use [2-MED-TXT].
4.2.1. Talent placing tube(s) into centrifuge

4.2.2. Talent placing tube(s) at -20 °C (TEXT: Store conditioned medium long term at -80 °C)

4.3. For cancer cell treatment, seed 1 × 105 tumor cells into individual wells of a 12-well plate for their overnight incubation 37 °C and 5% CO2 [1-CU-TXT].
4.3.1. Cells being added to well(s) (TEXT: e.g. PC-3 human prostate cancer cells)

4.4. The next morning, use a sterile 200-microliter tip to make a scratch injury in each well [1-MED-over the shoulder] and immediately replace the supernatant in each well with fresh medium containing various concentrations of conditioned medium [2-CU].

4.4.1. Talent scratching well(s)

4.4.2. Medium being added to well, with medium container label (e.g. “CM 10%” or similar) visible in frame

4.5. Then immediately observe the scratches under an inverted microscope [1-MED] and obtain images of the injured cultures at regular time intervals [2-LM].

4.5.1. Talent placing plate onto stage/Talent looking at well

4.5.2. Authors: would it be possible upload an image of the cells at 0 h after the scratch to be shown here
?: no animation

4.6. At the end of the analysis, measure the scratch closure over time in ImageJ [1-MED-over the shoulder].

4.6.1. Talent at computer, measuring scratch in ImageJ, with monitor visible in frame
5. Cell Migration and Co-Culture Analyses
5.1. To assess dental pulp stem cell migration, first seed 3 × 104 dental pulp stem cells onto individual 24-well plate inserts with 0.4-micron pores in 250µl DMEM media 
[1-WIDE] and incubate the inserts overnight at 37 °C [2-MED]. 
5.1.1. Talent adding cells to insert, with medium container visible in frame

5.1.2. Talent placing insert(s) into incubator
5.2. Next, seed 5 × 104 tumor cells into individual wells of a 24-well plate in 500µl DMEM media 
 
for overnight incubation at 37 °C [1-MED-over the shoulder].
5.2.1. Talent adding cells to well(s), with medium container visible in frame

5.3. The next morning, scratch the tumor cells as demonstrated [1-CU], replace the supernatants with fresh 500µl DMEM medium 
[2-MED], and place one dental pulp stem cell-seeded insert into each well which was fed with fresh medium 
[3-CU].

5.3.1. One well being scratched

5.3.2. Talent adding medium to well(s), with medium container visible in frame

5.3.3. Insert being placed into well
5.4. Then immediately observe cells on an inverted microscope [1-MED] and image the cells at regular intervals to assess dental pulp stem cell migration [2-LM].
5.4.1. Talent placing plate onto stage

5.4.2. Authors: please upload the images from Figure 3B through the submission link together in a new .ai or .psd file without the B label
: no animation

5.5. To assess the direct interactions of dental pulp stem cells with cancer cells, trypsinize each labeled culture to obtain single cell suspensions [1-WIDE] and collect the dissociated cells by centrifugation [2-MED-over the shoulder].

5.5.1. Talent adding trypsin to one culture, with trypsin container visible in frame

5.5.2. Talent adding tube(s) to centrifuge

5.6. Resuspend the pellets in distinct cell linker dye solutions prepared in diluent-C buffer supplied according to the manufacturer’s instructions [1-MED] and incubate the cells at room temperature for 10 minutes [2-CU].
5.6.1. Talent adding stain to one tube, with both dye containers visible in frame

5.6.2. Time being set, with tubes of cells and dye containers visible in frame
5.7. Terminate the staining reaction with 100 microliters of fetal bovine serum [1-MED] and collect the cells by centrifugation [2-CU].

5.7.1. Talent adding FBS to tube(s), with FBS container visible in frame

5.7.2. Tube(s) being placed into centrifuge

5.8. Then centrifuge the cells with complete growth medium [1-MED] before plating 5 × 104 dental pulp stem and tumor cells per well in a 6-well plate at a 1:1 ratio in 2 ml complete medium 
[2-CU].
5.8.1. Talent adding Medium to tube(s), with medium container visible in frame

5.8.2. Cells being added to well, both with tube labels visible in frame
5.9. Collect the cells after 24 or 48 hours of incubation by centrifugation [1-MED] followed by a wash in PBS [2-CU].
5.9.1. Talent adding cells to tube

5.9.2. Shot of pellet if visible, then PBS being added to tube, with PBS container label visible in frame
5.10. Then resuspend the cells in 300 microliters of fluorescence-activated cell sorting buffer in 5-mL round bottom flow cytometry tubes [1-MED] and vortex to disperse any cell aggregates [2-CU] before analyzing the cells according to standard flow cytometric analysis protocols [3-MED].
5.10.1.  Talent adding cells to tube(s)

5.10.2.  Tube being vortexed

5.10.3.  Talent loading tube onto cytometer (TEXT: Collect 10,000-100,000 events)
6. Results
: Representative Effects of Tumor Cell:DPSC Interactions 
6.1. Dental pulp stem cells exhibit a fibroblast-like cell morphology after plating [1-LM] and express mesenchymal stem cell surface antigens [2-LM] but not hematopoietic cell markers [3-LM].

6.1.1. Figure 1B: no animation OR outline/emphasize at least one cell

6.1.2. Figure 1C: Video Editor: please emphasize CD29, CD73, CD90, CD105, and CD166 graphs

6.1.3. Figure 1C: Video Editor: please emphasize CD34, CD45, and CD14 graphs

6.2. Changes at the morphological and molecular level related to osteo- [1-LM], chondro-, and adipo-genic differentiation [2-LM] are also observed in the dental pulp stem cell cultures following by the appropriate differentiation cocktail application [3-LM].

6.2.1. Authors: please upload the images from Figure 2D through the submission link together in a new .ai or .psd file without the D label
: Video Editor: please emphasize von Kossa and osteocalcin images
6.2.2. Figure 2D: Video Editor: please emphasize Alcian and col II images

6.2.3. Figure 2D: Video Editor: please emphasize Lipid droplets and FABP4 images
6.3. The treatment of scratch-injured tumor cell cultures with 10- and 20% concentrations of conditioned medium increases the scratch closure significantly [1-LM] compared to control medium-treated tumor cell cultures [2-LM].

6.3.1. Authors: please upload the bar graph from Figure 2 through the submission link as its own .ai or .psd file:
 Video Editor: please emphasize 10 and 20% data bars

6.3.2. Figure 2 bar graph: Video Editor: please emphasize Control data bar

6.4. Secreted molecules from dental pulp stem cell insert co-cultures also increase scratch closure in injured tumor cells [1-LM] compared to control cell co-cultures [2-LM]. 
6.4.1. Authors: please upload the images from Figure 3A without the accompanying illustrations or the A label through the submission link together in a new .ai or .psd file: 
Video Editor: please emphasize DPSCs co-culture image/scratch

6.4.2. Figure 3A: Video Editor: please emphasize NC co-culture image/scratch

6.5. Fluorescence microscope analysis of the interactions of dental pulp stem and tumor cell within an in vitro cell culture [1-LM] reveals the creation of a well-organized structure within which the tumor cells rapidly proliferate after 48 hours [2-LM].

6.5.1. Authors: please upload the images from Figure 3B through the submission link together in a new .ai or .psd file without the B label
: no animation

6.5.2. Figure 3B: Video Editor: please emphasize 48 h DPSC-PC3 image
RESULTS INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures. Our editors will ensure 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. The results section is limited to 200 words total. If your results section contains more than 3-4 figures, please choose the most important figures to illustrate your results. Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image. Each image or movie file supplied for the video results section should be referenced by its specific file name.
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 

     45678_Figure1.tif (Replace 45678 with your Jove video number)

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.


     45678_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 

    45678_ Figure3.tif

5.4  Conversely, some of the embryos injected with the mRNA exhibit cyclopia   

           45678_ Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/video/1597/results-example-mably?status=a3603k
7. Conclusion (said by authors on camera):
Authors: Below are statements we would like you to complete that summarize and conclude the video. Please choose the statement(s) you wish to conclude the video and indicate the name of the author who will give the statement. Please restrict the length of each statement to no more than 40 words. You may revise the given prompts as necessary to better fit your protocol.

7.1. Ayşegül Doğan: While attempting this procedure, it’s important to remember to keep tooth tissue samples in cold media and immediately transform to the laboratory to prevent cell death___________.

7.2. Selami Demirci: Following this procedure, other methods like _in vivo cell tracing for differentially labelled cells for various stem cell and cancer types____________ can be performed in order to answer additional questions like _how adult stem cells interact with cancer cells and control cancer metastasis  ___________.

7.3. Fikrettin Şahin: After its development, this technique paved the way for researchers in the field of _stem cell_________ to explore _adult stem cell-cancer interactions____________ (subdivision of field, disease, natural phenomenon) in _____human_____ (model organism, patient demographic, organ system).

7.4. Fikrettin Şahin: Don't forget that working with _human samples____________ (reagent, pathogen, instrumentation) can be dangerous and precautions such as analyzing patients sample for infectious diseases should be performed and written consent____________ should always be taken while performing this procedure.   

*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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 the filenames of all the media to be included into the video here.
Figure 1B Fibroblast-like cell morphology of DPSCs Scale bar: 100 μm
Figure 1C Flow cytometry analyses of DPSCs.  CD29, CD73, CD90, CD105, and CD 166 are positive surface markers. CD14, CD34, and CD45 are negative surface markers
Figure 1D Differentiation of DPSCs to mesenchymal cell types was shown with von Kossa staining, Alcian Blue staining, and lipid droplets (scale bar 200 μm). Osteocalcin, collagen type II and FABP4 immunostainings showed the osteo-, chondro- and adipogenic differentiation of DPSCs. Scale bar: 200 μm
Figure 2 bar graph Quantitative measurement of scratch closure showed that CM increased cell migration
Figure 3A PC-3 cell scratch closure in trans-well co-culture system
Figure 3B Interaction pattern of stained DPSCs (green fluorescence) and PC-3 cells (red fluorescence) after 24 h and 48 h co-culture. Scale bar: 200 μm
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 in the email accompanying the finalized script.

�This study does not involve animal subjects


�Authors: Each section must contain a minimum of 5 steps, so some sections were combined.


�Figure 1B was uploaded.


�Figure 1C was uploaded.


�Authors: In what volume of DMEM?


Response: The volume was added to the text.


�Cells at 0h after scratch was uploaded as “0h PC3 scratch” psd file.


�Authors: In what volume and what kind of medium?


Response: Required explanation was added.


�Authors: In what volume and what kind of medium?


Response: Required explanation was added.


�Authors: In what volume and what kind of medium?


Response: Required explanation was added.


�Authors: What volume and what kind of medium?


Response: Required explanation was added.


�Authors: Do you replace the medium on the inserts or is it the same medium as from the previous day?


Response: Medium was replaced. Required explanation was added.





�It should be Figure 3A. Could you please control?


The required figure part was added. 


�Authors: What volume of medium?


Response: Required explanation was added.


�Authors: The Results section is restricted to ~200 words of narrative. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual.


�It should be Figure 1D. Could you please control?


The required figure part was added.


�The required figure part was added.


�The required figure part was added.


�The required figure part was added.
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