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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  N
2. Does your protocol include software usage? (Y/N)  N
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
2.2, 3.2, 4.3, 5.1, 5.2, 6.1
4. 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. 
5.3: Ensure that the mortar has chilled long enough while keeping the liquid nitrogen at a height that makes holding the mortar possible.
5. Will the filming need to take place in multiple locations? (Y/N)  Y
If yes, how far apart are the locations? Three rooms. Two next to each other. 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Steven Alves: This protocol shows that radiation influences extracellular matrix properties of adipose tissue in murine mammary fat pads. The addition of radiation in an adipose tissue decellularization model has not been done before [1].

1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Steven Alves: This technique uses several washing steps that each serve a unique purpose in the decellularization process. The specificity of this technique allows for the use of gentler chemical washes to better preserve tissue properties [1].

1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.3. Marjan Rafat: Breast cancer relapse occurs following therapy, especially in triple negative cases. Evaluating how the irradiated extracellular matrix alters tumor cell behavior will lead to important discoveries about recurrence mechanisms [1].

1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

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

1.4. Animal studies were performed in accordance with institutional guidelines and protocols approved by the Vanderbilt University Institutional Animal Care and Use Committee.
1.5. 

Section - Protocol
(Author Comment: Eric (the videographer) and I agreed to modify the shots in section 2, but they were not recorded on paper. I believe the change was verbally acknowledged during the slate presentation at the beginning of one of the shots.)
2. Preparation and Ex Vivo Irradiation of MFPs
2.1. After irradiating samples using a cesium source [1-TXT], transfer the irradiated MFPs and complete RPMI media into a biosafety cabinet [2].
2.1.1. MED/WIDE: Establishing shot of the talent approaching the work area. TEXT: See text for details on collecting and irradiating samples.
2.1.2. MED: Talent transfers the irradiated MFPs and complete RPMI media to a biosafety cabinet.
2.2. Fill 6 centimeter or 10 centimeter dishes with enough media to submerge the MFPs [1-TXT]. Incubate at 37 degrees Celsius with 5 percent carbon dioxide for 2 days [2].
2.2.1. MED: Talent fills dishes with media. TEXT: 6 cm dish: 8 mL media; 10 cm dish: 20 mL media.
2.2.2. MED: Talent places the submerged MFPs in an incubator.

3. Decellularization
3.1. First, place the MFPs in 6 centimeter dishes with 5 milliliters of a trypsin-EDTA solution [1]. Spray and wipe the dishes with 70 percent ethanol [2], and incubate at 37 degrees Celsius for 1 hour [3].
3.1.1. MED: Talent places the MFPs in dishes containing trypsin-EDTA solution.
3.1.2. MED: Talent wipes the dishes with ethanol. [Shots 3.1.2 and 3.1.3 combined] (Author Comment: These sequence of steps was combined each time the dishes were sprayed and wiped with ethanol followed by placement in the incubator.)
3.1.3. MED: Talent places the dishes into an incubator.
3.2. Use 0.7 millimeter strainers to wash the MFPs with deionized water by pouring water over the tissue 3 times [1]. Use forceps to manually massage the tissue in between washes [2].
3.2.1. MED: Talent uses a strainer to wash the MFPs by pouring water over the tissue.
3.2.2. MED: Talent manually massages the tissues. Videographer: Please capture a few takes of this action, as it will be repeated throughout this section.
3.3. Next, briefly dry the tissue on a delicate task wipe and weigh it [1]. Place the dried tissues in a pre-autoclaved beaker containing an appropriate sized stir bar [2], and cover the tissues with 60 milliliters of 3 percent t-octylphenoxypolyethoxyethanol (“T-octyl-phen-oxy-poly-eth-oxy-ethanol”) per gram of tissue [3-TXT].
3.3.1. MED: Talent dries the tissue on a delicate task wipe. Videographer: Please capture a few takes of this action, as it will be repeated throughout this section.
3.3.2. MED: Talent places the tissues into a beaker with a stir bar. Videographer: Please capture a few takes of this action, as it will be repeated throughout this section.
3.3.3. MED: Talent covers the tissues with the mentioned solution. TEXT: Use a minimum of 20 mL. Videographer: Please capture a few takes of this action, as it will be repeated throughout this section. I have called for this shot to be used wherever the tissues are being covered in solution under the assumption that the solutions are visually similar from a distance. If any of the solutions is visually distinct, please film a unique shot for that solution.
3.4. Stir for 1 hour at room temperature [1]. Then, dump the beaker’s contents into a strainer [2]. Rinse the beaker with deionized water, and pour this onto the tissues [3]. Repeat this rinsing process two more times [4], making sure to use forceps to manually massage the tissue in between rinses [5].
3.4.1. MED: Talent turns on the stirring. Videographer: Please capture a few takes of this action, as it will be repeated throughout this section.
3.4.2. MED: Talent dumps the beaker’s contents into a strainer. Videographer: Please capture a few takes of this action, as it will be repeated throughout this section.
3.4.3. MED: Talent rinses the beaker with water, and pours this onto the tissues. Videographer: Please capture a few takes of this action, as it will be repeated throughout this section.
3.4.4. Use a take from 3.4.3.
3.4.5. Use a take from 3.2.2.
3.5. After this, briefly dry the tissue on a delicate task wipe and weigh [1]. Place the tissues and the stir bars back into the same beakers [2], and cover them with 60 milliliters of 4 percent deoxycholic acid per gram of tissue [3-TXT]. Stir at room temperature for 1 hour [4].
3.5.1. Use a take from 3.3.1.
3.5.2. Use a take from 3.3.2.
3.5.3. Use a take from 3.3.3. TEXT: Use a minimum of 20 mL.
3.5.4. Use a take from 3.4.1.
3.6. Next, dump the beaker’s contents into a mesh strainer [1]. Rinse the beaker with deionized water, and pour this onto the tissues [2]. Repeat this rinsing process two more times [3], making sure to use forceps to manually massage the tissue in between rinses [4].
3.6.1. Use a take from 3.4.2.
3.6.2. Use a take from 3.4.3.
3.6.3. Use a take from 3.4.3.
3.6.4. Use a take from 3.2.2.
3.7. Briefly dry the rinsed tissue on a delicate task wipe, and weigh it [1]. Place the dried tissues into the same beaker along with fresh deionized water supplemented with 1 percent penicillin-streptomycin [2]. Cover the beaker tightly with paraffin film, and leave at 4 degrees Celsius overnight [3].
3.7.1. Use a take from 3.3.1.
3.7.2. MED: Talent places the tissues into a beaker along with fresh deionized water supplemented with 1% penicillin-streptomycin.
3.7.3. CU: Talent covers the beaker tightly with paraffin film.
3.8. The next day, drain the beaker contents into a strainer [1]. Briefly dry the tissue on a delicate task wipe and weigh it [2]. 
3.8.1. Use a take from 3.4.2.
3.8.2. Use a take from 3.3.1.
3.9. Then, place the MFPs in the same beaker with an appropriate sized stir bar [1]. Cover the tissue with 60 milliliters of a solution containing 4 percent ethanol and 0.1 percent peracetic acid per gram of tissue [2-TXT]. Stir at room temperature for 2 hours [3].
3.9.1. MED: Talent places the MFPs in a beaker with a stir bar.
3.9.2. Use a take from 3.3.3. TEXT: Use a minimum of 20 mL.
3.9.3. Use a take from 3.4.1.
3.10. After this, dump the beaker’s contents into a 0.7 millimeter strainer [1]. Use forceps to manually massage the tissue [2], and place the contents back into the beaker [3].
3.10.1. Use a take from 3.4.2.
3.10.2. Use a take from 3.2.2.
3.10.3. Use a take from 3.3.2.
3.11. Wash the tissue by covering it with 60 milliliters of 1x PBS per gram of tissue [1-TXT]. Stir at room temperature for 1 hour [2]. Repeat this entire washing process one more time [3].
3.11.1. Use a take from 3.3.3. TEXT: Use a minimum of 20 mL.
3.11.2. Use a take from 3.4.1.
3.11.3. Use a take from 3.3.3.
3.12. Next, dump the beaker’s contents into a 0.7 millimeter strainer [1]. Using forceps, manually massage the tissue [2], and place the contents back into the beaker [3].
3.12.1. Use a take from 3.4.2.
3.12.2. Use a take from 3.2.2.
3.12.3. Use a take from 3.3.2.
3.13. Wash the tissue by covering it with 60 milliliters of deionized water per gram of tissue [1-TXT]. Stir at room temperature for 1 hour [2]. Repeat this entire washing process one more time [3].
3.13.1. Use a take from 3.3.3. TEXT: Use a minimum of 20 mL.
3.13.2. Use a take from 3.4.1.
3.13.3. Use a take from 3.3.3.
3.14. Briefly dry the washed tissue on a delicate task wipe, and weigh it [1]. Dump the tissue and contents into a strainer [2], and use forceps to manually massage the tissue [3].
3.14.1. Use a take from 3.3.1.
3.14.2. Use a take from 3.4.2.
3.14.3. Use a take from 3.2.2.
3.15. Place the contents back into the beaker [1] and cover the tissues with 60 milliliters of 100 percent n-propanol per gram of tissue [2-TXT]. Stir at room temperature for 1 hour [3].
3.15.1. Use a take from 3.3.2.
3.15.2. Use a take from 3.3.3. TEXT: Use a minimum of 20 mL.
3.15.3. Use a take from 3.4.1.
3.16. Then, briefly dry the tissue on a on a delicate task wipe, and weigh it [1]. Dump the tissue and contents into a 0.7 millimeter strainer [2], and use forceps to manually massage the tissue [3].
3.16.1. Use a take from 3.3.1.
3.16.2. Use a take from 3.4.2.
3.16.3. Use a take from 3.2.2.
3.17. Place the contents back into the beaker [1] and wash the tissue by covering it with 60 milliliters of deionized water per gram of tissue [2-TXT]. Stir at room temperature for 15 minutes [3]. Repeat this wash process 3 times [4].
3.17.1. Use a take from 3.3.2.
3.17.2. Use a take from 3.3.3. TEXT: Use a minimum of 20 mL.
3.17.3. Use a take from 3.4.1.
3.17.4. Use a take from 3.3.3.
3.18. After this, briefly dry the tissue on a delicate task wipe, and weigh it [1]. Transfer the tissue to a labeled 15 milliliter tube [2] and freeze at -80 degrees Celsius overnight [3].
3.18.1. Use a take from 3.3.1.
3.18.2. MED: Talent transfers the tissue to a labeled tube.
3.18.3. MED: Talent places the labeled tube into a freezer.

4. Milling
4.1. First, fill a shallow container with liquid nitrogen [1]. Remove the samples from the freezer [2-TXT] and weigh each lyophilized MFP [3].
4.1.1. MED: Talent fills a shallow container with liquid nitrogen.
4.1.2. MED: Talent removes the samples from the freezer. TEXT: See text for details on lyophilizing samples.
4.1.3. MED: Talent weighs each lyophilized MFP.
4.2. Place one sample in the mortar [1] Use a cryogenic glove to hold the mortar in the liquid nitrogen [2].
4.2.1. MED: Talent places a sample in the mortar.
4.2.2. MED: Talent uses a cryogenic glove to hold the mortar in the liquid nitrogen.
4.3. Then, use a pestle attached to a handheld drill to mill the sample [1-TXT]. Mill in 1 minute intervals to check the progress, and remove the gloved hand from the liquid nitrogen [2].
4.3.1. CU: Talent uses a pestle attached to a handheld drill to mill the sample. TEXT: Mill for 5 min max.
4.3.2. MED: Talent stops milling the sample, then checks the progress.
4.4. Repeat this milling process for all samples [1], making sure to spray and wipe the mortar and pestle with ethanol between each sample [2]. Store the powdered samples in 15 milliliter tubes at -80 degrees Celsius until ready to use [3].
4.4.1. MED: Talent mills a different sample.
4.4.2. MED: Talent sprays and wipes down the mortar and pestle with ethanol.
4.4.3. MED: Talent places the tubes (containing the samples) into a freezer.
5. Hydrogel Formation
5.1. To begin, remove the samples from the freezer and thaw at room temperature [1]. While the samples are thawing, mix pepsin into hydrochloric acid to form a pepsin-HCl solution [2-TXT].
5.1.1. MED: Talent removes the samples from the freezer.
5.1.2. MED: Talent mixes pepsin into hydrochloric acid. TEXT: See text for details on determining needed amounts of pepsin and HCl.
5.2. Next, add sample powder and the pepsin-HCl solution to a 15 milliliter tube [1]. Add a small stir bar and stir for 48 hours [2].
5.2.1. MED: Talent mixes the sample powder and pepsin-HCl solution in a tube.
5.2.2. MED: Talent places the tube in position and turns on the stirring.
5.3. After this, place the tubes on ice for 5 minutes [1]. Add 10x PBS to each sample such that the final solution has a concentration of 1x PBS [2].
5.3.1. MED: Talent places the tubes on ice.
5.3.2. MED: Talent adds 10x PBS to the sample.
5.4. Then, add 10 percent sodium hydroxide to each solution to reach pH 7.4, using pH paper to test each solution individually [1].
5.4.1. MED: Talent adds NaOH to the samples. Make sure the pH meter paper is visible in the shot.
6. Encapsulating Cells in Hydrogels
6.1. Using a pH 7.4 gel solution, re-suspend the pelleted GFP- and luciferase-labeled 4T1 cells to a concentration of either 500,000 or 1 million cells per milliliter of gel solution [1]. Add 16 microliters of gel-cell solution to each well of a 16-well chamber slide [2] and incubate at 37 degrees Celsius for 30 minutes [3].
6.1.1. MED: Talent re-suspends the cells as described.
6.1.2. MED: Talent adds gel-cell solution to each well of a 16-well chamber slide.
6.1.3. MED: Talent places the chamber slide into an incubator.
6.2. After this, add 100 microliters of complete RPMI media to each well [1]. Continue to incubate at 37 degrees Celsius for 48 hours [2]. Then, use a fluorescence microscope to observe the cells at an excitation wavelength of 590 nanometers, and an emission wavelength of 618 nanometers [3].
6.2.1. MED: Talent adds complete RPMI media to each well.
6.2.2. MED: Talent places the chamber slide into the incubator.
6.2.3. MED: Talent, at a fluorescence microscope, observes the slides.







Section – Results
7. Results: Studying Normal Tissue Radiation Effects
7.1. In this study, normal tissue radiation effects are studied using extracellular matrix hydrogels [1]. Hematoxylin and eosin staining is used to confirm decellularization through the loss of nuclei and other traces of DNA [2], while Oil Red O staining is used to evaluate lipid content and confirm the retention of adipocyte morphology [3].
7.1.1. LAB MEDIA: Figure 2.
7.1.2. LAB MEDIA: Figure 2. Video Editor: Emphasize Figures 2B, 2C, and 2D.
7.1.3. LAB MEDIA: Figure 2. Video Editor: Emphasize Figures 2E, 2F, and 2G.
7.2. The rheological properties of the ECM hydrogels are assessed at 37 degrees Celsius [1]. The storage modulus is higher than the loss modulus for all conditions, demonstrating stable hydrogel formation [2].
7.2.1. LAB MEDIA: Figure 3.
7.2.2. LAB MEDIA: Figure 3.
7.3. GFP- and luciferase-labeled 4T1 mammary carcinoma cells are then encapsulated in the hydrogels [1]. Cell proliferation is examined by fluorescence microscopy, bioluminescence measurements, and viability staining 48 hours after encapsulation [2].
7.3.1. LAB MEDIA: Figure 4.
7.3.2. LAB MEDIA: Figure 4.
7.4. Irradiated hydrogels show an increasing trend in tumor cell proliferation [1]. Phalloidin conjugate is used to visualize F-actin in the encapsulated cells [2].
7.4.1. LAB MEDIA: Figure 5.
7.4.2. LAB MEDIA: Figure 5.



Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Steven Alves: Remember to cool the mortar before placing tissue inside to mill. A warm mortar may lead to incomplete milling [1] [2].
8.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
8.1.2. Use shot 4.2.1.
8.2. Steven Alves: Use caution when handling n-propanol and pepsin. Only open n-propanol and other decellularization reagents under a chemical hood. If possible, weigh pepsin under a chemical hood as there is danger of inhalation [1].
8.2.1.  INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
8.3. Steven Alves: ECM composition changes following irradiation and decellularization can be evaluated by multiple methods, including mass spectrometry or Raman spectroscopy. In addition, the fibrous structure of the ECM hydrogels can be visualized using scanning electron microscopy [1].
8.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
8.4. Marjan Rafat: This method has the potential to examine the effects of radiation damage on immune cell dynamics as well as other tissues that experience radiation damage as a result of therapy [1].
8.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
8.5. [bookmark: _GoBack]Steven Alves: This decellularization technique will allow researchers to evaluate tissue extracellular matrix environments after being exposed to radiation, which is an important treatment option for most cancers [1].
8.5.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.


 2018, Journal of Visualized Experiments	Page 1 of 12
image1.png




