[image: ]FINAL SCRIPT: APPROVED FOR FILMING

Submission ID #: 60445
Scriptwriter Name: Bridget Colvin
Project Page Link: http://www.jove.com/files_upload.php?src=18435773

Title: Chemical-Induced Skin Carcinogenesis Model Using Dimethylbenz[a]Anthracene and 12-O-Tetradecanoyl Phorbol-13-Acetate (DMBA-TPA)

Authors and Affiliations: Maria Vähätupa1*, Toini Pemmari1*, Ilkka Junttila1,2, Marko Pesu1,2, & Tero A.H. Järvinen1
*These authors contributed equally to the work

1Faculty of Medicine and Health Technology, Tampere University and Tampere University Hospital
2Department of Clinical Microbiology, Fimlab Laboratories

Corresponding Author:
Tero A.H. Järvinen		
tero.jarvinen@tuni.fi 

Email addresses for Co-authors: 
maria.vahatupa@tuni.fi
toini.pemmari@tuni.fi
ilkka.junttila@tuni.fi
marko.pesu@tuni.fi 

 


Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.2., 2.3., 3.1.-3.3.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.1., 3.3. The most crucial thing is to apply DMBA and TPA in the right order but since it is hard to visualize, I’ve tried to highlight its importance in the interview parts. 
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


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.
answer? 

1.1. Toini Pemmari: This two-step skin cancer model enables the study of the role of inflammation in skin cancer and allows the study of tumor initiation as a separate process from tumor progression [1].

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

1.2. Toini Pemmari: The tumor formation in this model is chemically induced and allows the use of knock-out strains to study the effects of environmental factors or therapeutic candidates [1].

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

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

1.3. Maria Vähätupa: The model is well suited for studying the role of the immune system and angiogenesis in cancer and demonstrates a similar disease pathology to squamous cell carcinoma in human patients [1].

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

1.4. Maria Vähätupa: Although this method is relatively easy to conduct, accurate timing is essential. It is also important to take the appropriate safety measures when handling DMBA, which is a carcinogen [1].

1.4.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

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

1.5. Procedures involving animal subjects have been approved by the National Animal Ethics Committee of Finland.
	


Section - Protocol
2. Skin Papilloma Induction and Promotion
2.1. Before beginning the experiment, house any aggressive 7-9-week-old mice in separate cages to avoid fighting and skin lesions [1-TXT].
2.1.1. WIDE: Talent placing mouse into new cage, with old cage visible in frame TEXT: Female mice are preferred/less aggressive

2.2. For skin papilloma induction, first shave the back skins of the experimental animals [1-TXT] and weigh the mice individually [2-TXT].

2.2.1. WIDE: Talent shaving mouse Videographer: Important step TEXT: Shave hair every other wk for long term experiments
2.2.2. Talent placing mouse onto balance Videographer: Important step TEXT: Weigh every 2 wk during experiment

2.3. Forty-eight hours after shaving, use a pipette to apply 50 micrograms of DMBA (D-M-B-A) in 200 microliters of acetone onto the shaved area on each anesthetized mouse [1-TXT].

2.3.1. DMBA being applied, with DMBA container visible in frame Videographer: Important step TEXT: DMBA: dimethylbenz[a]Anthracene; Anesthesia: 2% isoflurane

2.4. For skin papilloma promotion, seven days after DMBA application, treat the skin with 5 micrograms of TPA (T-P-A) in 200 microliters of acetone two times a week through the end of the experiment [1-TXT].

2.4.1. TPA being applied, with TPA container visible in frame TEXT: TPA: 12-O-Tetradecanoyl Phorbol-13-Acetate; e.g., M and Th or T and F

2.5. Examine the animals for papillomas [1] and photograph and record the size of each individual papilloma on a map every week [2].

2.5.1. Talent examining skin for papilloma 
2.5.2. Talent marking papilloma size on map

2.6. A palpable mass greater than 1 millimeter in diameter is considered a papilloma if it remains longer than 1 week [1].

2.6.1. LAB MEDIA: Image 5

3. Sample Collection

3.1. When the tumor response reaches a plateau, harvest the appropriate sample material from the animals 24 hours after the last TPA application [1-TXT] and collect full thickness pieces of skin for immunohistochemical analysis [2-TXT].

3.1.1. WIDE: Talent adding blood to tube Videographer: no mouse in frame; important step/difficult TEXT: Tumors plateau 15-20 wks
3.1.2. Skin being harvested Videographer: Important/difficult step TEXT: Euthanasia: According to institutional guidelines

3.2. Use a biopsy punch to collect skin pieces from papilloma [1] and non-papilloma skin samples for gene expression and/or protein analyses [2] and use a scalpel to collect pieces from papilloma and non-papilloma skin for immunohistochemical analysis [3-TXT].

3.2.1. Papilloma skin being biopsied Videographer: Important step
3.2.2. Talent placing biopsy into collection container Author NOTE: There is one shot that contains both 3.2.1 and 3.2.2 and separate shots for 3.2.1 and 3.2.2. Video Editor, please choose whatever looks best to you.
3.2.3. Skin being cut w/ scalpel Videographer: Important step TEXT: Fix IHC samples in 4% PFA

3.3. Then collect the skin-draining lymph nodes [2-TXT] and a piece of the spleen for flow cytometric analysis as desired [1]. Videographer: Show 3.3.2. before 3.3.1.

3.3.1. [bookmark: _GoBack]Spleen piece being harvested Videographer: Important/difficult step
3.3.2. LN being harvested Videographer: Important/difficult step TEXT: Optional: Separate epidermal and dermal layers for skin immune cell analyses




Section – Results
4. Results: Representative Outcomes and Histological Analyses in the DMBA-TPA Model 

4.1. A statistically significant difference in the papilloma free time [1] and in the number of papillomas between the experimental groups is typically observed in the DMBA-TPA tumor model [2-TXT].

4.1.1. LAB MEDIA: Figure 2: JoVE Video Editor please individually emphasize Figure 2A data lines 
4.1.2. LAB MEDIA: Figure 2: JoVE Video Editor please individually emphasize Figure 2B data lines TEXT: Terminating experiment too early may hide statistically significant difference

4.2. Histological analyses are suitable for studying the structure of the papillomas [1], the morphology of the skin [2], or the infiltration of immune cells of interest [3].

4.2.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize purple papilloma in Figure 3D
4.2.2. LAB MEDIA: Figure 3: JoVE Video Editor please separately outline dermis and epidermis in Figure 3D
4.2.3. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize brown staining in Figure 3D





Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Maria Vähätupa: It is essential to apply the DMBA and TPA evenly onto the skin and to apply the TPA in consistent intervals. It is also important to count the papillomas regularly [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 2.3.1., 2.4.1.)
5.2. Maria Vähätupa: The mechanisms that affect the number and time of tumor formation can be studied using different methods, including immunohistochemistry, flow cytometry, quantitative PCR, and protein analysis [1].
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.3. Toini Pemmari: This conventional technique can be easily adapted and can be applied to study the effect of genes, environmental factors, or therapeutics of interest on tumor initiation and progression [1].
5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.4. Toini Pemmari: Caution is required when performing this protocol, since DMBA is carcinogenic and acetone evaporates quickly. A suitable breathing mask and the use of flow cabinet are recommended [1].
5.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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