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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  

Can you record movies/images using your own microscope camera? (Y/N)____Y_____  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: ____

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___Step 2.3, 3.3, 3.4, 3.5 and 3.7________________________________________

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 2.9_________________________

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? (Y/N) __N_____ If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Experimental Goal and Author Interviews) 
A. Experimental Goal: (read by voice talent at JoVE)

The overall goal of this experiment is to construct an effective model for tongue squamous cell carcinoma, or TSCC, in vitro. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Yan Zhang: This method can help answer key questions in the oral cancer research field, such as how to build an appropriate TSCC model in vitro. 

1.2. Yan Zhang: The main advantage of this technique is that reconstructed TSCC exhibits tumor characteristics that bear a strong resemblance to clinical TSCC histopathology.   

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

1.3. Weifan Lin: We first had the idea for this method when we realized that 2D-cultured TSCC cells did not properly exhibit the native phenotype of TSCC. Furthermore, we realized the importance of extracellular matrix for cancer survival, invasion and differentiation.

1.4. Yupeng Yao: Visual demonstration of this method is critical as the preparation of tongue extracellular matrix and 3D-culture using a minibioreactor are difficult to learn through words only and are best seen for clarification.   

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) and were performed in accordance with the animal welfare act and institutional guidelines at Sun Yat-sen University.

Protocol: (read by voice talent at JoVE)
Preparation of Tongue Extracellular Matrix

2.1. After isolating the tongues from euthanized mice according to the text protocol [1-WIDE], immerse the tissue in 75% ethanol for 3 min [2-CU], then transfer each tongue into a 1.5 mL microcentrifuge tube with 1 mL of 10 mM sterile PBS [3-CU-TXT].
2.1.1. Talent places plate of tongues on bench
2.1.2. Talent adds ethanol to tongues to immerse them
2.1.3. Talent transfers each tongue into a 1.5 ml tube with 10 mM PBS (TEXT: Sterile, 10 mM PBS used in all subsequent steps.  All steps performed under sterile conditions)
2.2. To carry out cell lysis, freeze the tongues at -80 (C for 1 h [1-WIDE] then thaw the tissue at RT for 45 min [2-MED/CU].  Repeat the freeze thaw two more times [3-WIDE].
2.2.1. Talent places tissue into -80 freezer

2.2.2. Talent places tissue on bench to thaw

2.2.3. Talent places tissue back into freezer

2.3. Next, in a 3.5 cm or 6 cm culture dish containing 75% ethanol [1-MED], use a surgical needle to load each tongue onto a piece of surgical suture [2-CU] and with a small piece of sterile tin foil, wrap the end of the suture [3-CU-TXT].
2.3.1. Talent working under sterile conditions adds 75% ethanol to a dish
2.3.2. Talent uses surgical needle to load a tongue onto a piece of suture
2.3.3. Talent wraps end of suture with small piece of sterile tinfoil (TEXT: Refer to text protocol for additional details)
2.4. In a 3.5 cm or 6 cm culture dish, use 3 mL of PBS to rinse each tongue for 30 s [1-CU].
2.4.1. Talent rinses tongues in dish of PBS 
2.5. Then, in a wide mouth bottle, prepare 90 (g/mL of ampicillin in 250 mL of sterile ultrapure water and add a stir bar [1-MED/CU].  Lower up to 5 tongues into the bottle until they are approximately 2 cm from the bottom [2-CU] and tighten the cap with part of the suture remaining outside the bottle [3-CU].
2.5.1. Talent finishes preparing amp in water and adds stir bar
2.5.2. Talent lowers tongue into bottle with them reaching 2 cm from bottom of bottle
2.5.3. Talent tightens cap with part of sutures hanging outside bottle 
2.6. Place the bottle on a magnetic stirrer for 12 h [1-MED/CU].  Then after the incubation, prepare 250 mL of 90 (g/mL of ampicillin in sterile 1 M NaCl [2-CU].  Transfer the tongues and stir bar into the bottle and screw on the cap [3-CU].  Place the bottle on the magnetic stirrer for 24 h [4-MED/CU].

2.6.1. Talent places bottle on magnetic stirrer
2.6.2. Talent prepares amp in sterile 1 M NaCl
2.6.3. Talent transfers tongues and stir bar into bottle and screws on cap
2.6.4. Talent places bottle on magnetic stirrer and starts the stirring
2.7. To carry out cell lysis, prepare 90 (g/mL of ampicillin in 250 mL of sterile 2% Triton X-100 in PBS [1-MED/CU].  Transfer the tongues and the stir bar to the bottle and tighten the cap [2-CU].  Then stir the bottle for 48 h [3-MED].
2.7.1. Talent prepares amp in 2% Triton X-100

2.7.2. Talent transfers tongues and stir bar to bottle then tightens cap

2.7.3. Talent places bottle on stir plate and starts the stirring
2.8. After preparing calcium chloride and magnesium chloride with ampicillin, move the tissue and stir bar into the bottle and stir the bottle for 24 h [1-MED/CU-TXT].
2.8.1. Talent finishes transferring tongues and stir bar into bottle, caps bottle, places on stir plate and starts stirring (TEXT: 5 mM CaCl2/MgCl2, 90 (g/mL ampicillin)

2.9. Prepare 1 mL of 300 (M DNase in HBSS in one microcentrifuge tube for each tongue sample [1-CU].  Transfer the tongues into the tubes, with the same portion of suture hanging outside [2-CU].  Then incubate the tissue at 37 (C for 24 h [3-WIDE].
2.9.1. Talent aliquots DNase in HBSS from larger, labeled tube into microfuge tubes

2.9.2. Talent transfers tongues into tubes and snaps cover with suture hanging outside and places in rack next to other tubes with tongue samples
2.9.3. Talent places tubes in 37 (C incubator  

2.10. Transfer the samples back to a wide mouth bottle of sterile PBS with ampicillin and place it on the stirrer for 24 h [1-MED/CU-TXT].  Following the incubation, store the prepared tongue extracellular matrix, or TEM in sterile PBS at 4 (C until use [2-WIDE/MED].
2.10.1. Talent transfers tongue back to amp in PBS and places on stirrer (TEXT: 250 mL 90 (g/mL amp in sterile PBS)

2.10.2. Talent places TEM in PBS into fridge  

3. Static TSCC Model Reconstruction and Preparation of Self-made Stirred Minibioreactor and Dynamic Cell Culture

3.1. To reconstitute a static model for TSCC, seed 1.0 x 106 single Cal27 cells into a 3.5 cm culture dish [1-MED]. Add 3 mL of DMEM/F12 medium containing 10% FBS, and 90 μg/mL each of ampicillin and kanamycin [2-CU-TXT].
3.1.1. Talent seeds cells into 3.5 cm culture dish
3.1.2. Talent adds DMEM/F12 with FBS, amp and kan (TEXT: DF12)
3.2. Incubate the cells at 37 (C for 2 to 3 days to 60% confluency [1-WIDE].  Then load the TEM onto the cell monolayer in the culture dish [2-CU].  Incubate the dish at 37 (C and 5% CO2 for 28 days [3-WIDE].  Refresh the medium everyday [4-MED/CU].
3.2.1. Talent places cells into incubator

3.2.2. Talent loads TEM onto cell monolayer

3.2.3. Talent places plate back into incubator

3.2.4. Talent replaces medium in dish with fresh medium  

3.3. Prepare a self-made stirred minibioreactor by removing the plunger from a 10 mL syringe [1-CU].  Make a hole, 1 cm in diameter, near the lower terminal of the rod and load a stir bar through the hole [2-CU].
3.3.1. Talent removes plunger from syringe
3.3.2. Talent finishes making hole near lower terminal of rod and loads stir bar
3.4. Make another hole 0.5 cm in diameter at the center of the bottle cap of a plastic wide-mouth bottle and put the piston rod through the cap [1-CU].  Then cut half of a 50 mL centrifuge tube and weld it on the outer side of the bottle cap [2-CU].
3.4.1. Talent finishes making hole on bottle cap and puts piston rod through hole
3.4.2. Talent separates two pieces of 50 mL tube that has been cut and begins welding onto outer side of bottle cap
3.5. Attach fishhooks to the rod by wrapping the rod with fishing lines tied to the fishhooks [1-CU-TXT].
3.5.1. Talent wraps rod with fishing line tied to fishhooks (TEXT: Up to 4 fishhooks can be attached to a rod. Autoclave before use)
3.6. To prepare a dynamic cell culture, seed 1.0 x 106 single Cal27 cells in the minibioreactor [1-CU]. Add 150 mL of DF12 medium containing 10% FBS, and 90 μg/mL each of ampicillin and kanamycin [2-CU].

3.6.1. Talent seeds Cal27 cells into minibioreactor
3.6.2. Talent adds DF12 with FBS, amp and kan from a labeled container
3.7. Using the fishhooks attached to the rod, load the TEM onto the minibioreactor then tighten the bottle cap [1-CU].  Place the minibioreactor on a magnetic stirrer in a CO2 incubator at 37 °C [2-MED]. Activate the minibioreactor at 200 rpm for 7 to 14 days [3-MED].
3.7.1. Talent loads TEM onto minibioreactor and tightens bottle cap
3.7.2. Talent places minibioreactor on stir plate in incubator
3.7.3. Talent turns on stir plate and closes door of incubator
4. Results: Reconstitution of Tongue Squamous Cell Carcinoma 
4.1. H and E staining confirmed that the protocol demonstrated in this video produced TEM with perfect decellularization compared to native tongue tissues, with complete disappearance of nuclear staining and only rare damage to the tissue integrity while eliminating the cellular components [1-LM].
4.1.1. LAB MEDIA Figure 1A and B, Editor, add in panel A and then panel B.  Then for ‘TEM with perfect decellularization,’ add in the title ‘TEM’ above panel B and then ‘Native Tongue Tissue’ above panel A when it is mentioned. 

4.2. In this figure, H and E staining reveals that 3D reconstitution of TSCC using TEM and a self-made minibioreactor produced typical TSCC pathological characteristics.  The cells in stirred culture conditions demonstrated single-cell migration, or collective migration in different lesion areas [1-LM].
4.2.1. LAB MEDIA Figure 2C and D, Editor, bring in panel C and then panel D.  For ‘single-cell migration,’ add the title ‘Single-cell Migration’ on top of panel C and the black arrowheads as shown; and for ‘collective migration,’ add the title ‘Collective Migration’ to the top of panel D and the black arrowheads in the panel as shown.
4.3. In static culture conditions, Cal27 cells also formed invasive structures in the TEM, however, it took longer [1-LM].
4.3.1. LAB MEDIA Figure 2E, Editor, add the title at the top of the panel ’28-day Static Cultured TSCC with TEM’ and the arrowheads for the invasive structures.  
4.4. Though U2OS cells could live in the culture medium, they were not found in the TEM, indicating that the TEM is biocompatible with certain types of cancer cells, and that different tumor cells need different microenvironments to flourish [1-LM].
4.4.1. LAB MEDIA Figure 2F, Editor, add in the title at the top of the panel:  ’14-day Stirred Cultured U2OS Cells with TEM’
5. Conclusion (said by authors on camera)

5.1. Yupeng Yao: While attempting this procedure, it’s important to remember to operate under sterile conditions.

5.2. Yan Zhang: After its development, this technique paved the way for researchers in the field of oral cancer to explore the characteristics of TSCC cells in an extracellular matrix scaffold.
5.3. Yan Zhang: After watching this video, you should have a good understanding of how to prepare decellularized tongue extracellular matrix and fabricate an in vitro model for TSCC.
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.

4.1 -  Figure 1A.tif

4.1 -  Figure 1B.tif

4.2 -  Figure 2C.tif

4.2 -  Figure 2D.tif

4.3 -  Figure 2E.tif

4.4 -  Figure 2F.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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