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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? Y
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.2., 2.5., 3.2., 4.4., 4.7.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Thyroid cell inoculation (4.4.): All the cells should be placed in the thyroid gland and the procedure should be equal between mice in order to obtain tumors with the same size.
AntagomiR incoculation (2.5. and 4.7.): It is important to inject all the antagomiR solution in order to administrate the adequate concentration
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.

1.1. Julia Ramírez-Moya: We have performed the first therapy based on a microRNA inhibitor in a thyroid cancer model. These developing therapies show promise for the treatment of this disease [1].

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

1.2. Pilar Santisteban: This thyroid orthotopic model using a systemic route of treatment delivery facilitates the validation of new microRNA-based drugs [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. Adrián Acuña-Ruiz: Although we use an orthotopic model for implanting human thyroid cancer cells into mouse thyroids, this model could also be extended to other cancer types [1].

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

Introduction of Demonstrator (Said by you on camera):

1.4. Pilar Santisteban: Demonstrating the procedure with Julia Ramírez-Moya and Adrian Acuña-Ruiz will be Raquel Arocha Riesco, a technician from my laboratory [1][2].	Comment by Bridget Colvin: Authors: Julia and Adrian will be introduced during their Introduction statements.

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera

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

1.1. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Consejo Superior de Investigaciones Científicas (CSIC, Spain). 


Section - Protocol
2. Flank Inoculation and Intratumoral AntagomiR Treatment
2.1. After establishing a Cal62 (cal-sixty-two) human thyroid cancer cell line in complete medium [1-TXT], suspend a 1x106 cell aliquot in 50 microliters of PBS at 4 degrees Celsius [2] and mix the cells with an equal volume of basement membrane matrix [3].
2.1.1. WIDE: Talent taking flask out of incubator TEXT: See text for all cell/medium/reagent preparation details
2.1.2. MED: Talent adding PBS to cells, with PBS container visible in frame
2.1.3. MED: Talent adding basement membrane matrix to cells, with basement membrane matrix container visible in frame
2.2. Load the cells into a 1-milliliter syringe equipped with a 27-gauge, 1/2-inch needle [1] and subcutaneously inject 100 microliters of the sample into the left flank of a 6-week-old immunodeficient BALB/c (balb-C) nude mouse [2].
2.2.1. CU: Cells being aspirated into syringe
2.2.2. CU: Cells being injected Videographer: Important step
2.3. Two weeks after the injection, add the antagomir (an-tag-o-meer) or control treatment-buffer solution to 160 microliters of room temperature-in vivo delivery reagent in a 1.5-milliliter tube [1] and immediately vortex the solution for 10 seconds to ensure complexation of the mixture [2].
2.3.1. MED: Talent adding solution to reagent, with antagomir container visible in frame	Comment by Bridget Colvin: Authors: The commercial containers do not need to be shown. The containers just serve as an extra visual to emphasize that a particular reagent or solution is being used during the demonstrated step.
2.3.2. CU: Solution being vortexed
2.4. Incubate the treatment solution for 30 minutes at 50 degrees Celsius [1] followed by a brief centrifugation in a microcentrifuge [2].
2.4.1. MED: Talent placing solution at 50 °C
2.4.2. MED: Talent placing tube into microcentrifuge
2.5. Then dilute the sedimented treatment complex 6-fold with fresh PBS and thorough mixing [1] and inject the entire 200 microliter-volume of the treatment directly into the tumor [2-TXT].
2.5.1. MED: Talent adding PBS to tube with mixing, with PBS container visible in frame 
2.5.2. CU: Treatment being injected TEXT: Treat tumor 3x/wk/2 wks Videographer: Important step
3. Tumor Growth Analysis
3.1. For bioluminescence imaging analysis, after confirming a lack of response to toe pinch [1-TXT], inject 50 microliters of a 40 milligram/milliliter D-luciferin substrate solution subcutaneously two times a week into the tumor of each experimental animal [2].
3.1.1. WIDE: Talent pinching toe Videographer: More Talent than mouse in shot TEXT: Anesthesia: 3% isoflurane
3.1.2. CU: Mouse being injected, with D-luciferin substrate container label visible in frame
3.2. Place the animal in the chamber of an in vivo bioluminescence imaging system [1] and image the bioluminescent signal with the in vivo imaging software according to standard protocols [2-TXT].
3.2.1. MED: Talent placing mouse into chamber Videographer: Important step
3.2.2. MED-over the shoulder: Talent imaging mouse TEXT: Optional: Measure tumor volume and growth w/ calipers Videographer: Important step
3.3. Then analyze the tumor growth, comparing both treatments and determining the significance in growth differences using a t-test [1]. 
3.3.1. LAB MEDIA: Figure 1C
4. Thyroid Orthotopic Inoculation and Systemic AntagomiR Treatment
4.1. For orthotopic thyroid tumor cell inoculation, suspend an aliquot of Cal62 cells in 5 microliters of PBS [1] and subcutaneously inject 100 microliters of analgesic [2] and 100 microliters of antibiotic into a 7-week-old BALB/c nude mouse [3].
4.1.1. WIDE: Talent suspending cells in PBS, with PBS container visible in frame
4.1.2. CU: Analgesic being injected, with analgesic container label visible in frame
4.1.3.  CU: Antibiotic being injected, with antibiotic container label visible in frame
4.2. After confirming a lack of response to toe pinch [1], place the animal under a dissecting microscope [2] and disinfect the neck of the animal with iodopovidone [3].
4.2.1. ECU: Toe being pinched
4.2.2. CU: Disinfectant being applied
4.3. Next, make an approximately 2-centimeter incision in the skin [1] and displace the salivary glands to expose the neck [2].
4.3.1. SCOPE: Incision being made
4.3.2. SCOPE: Glands being displaced
4.4. Use dissection forceps and/or scissors to dissect the strap muscles to expose the trachea and thyroid gland [1] and use a 10-microliter syringe to inject the 5-microliter volume of tumor cells into the right thyroid lobule, located at the side of the cricoid cartilage [2].
4.4.1. SCOPE: Muscles being dissected Videographer: Important step
4.4.2. SCOPE: Cells being injected Videographer: Important step
4.5. When all of the cells have been delivered, reposition the salivary glands [1] and use silk, braided, coated, non-absorbable sutures to close the incision [2].
4.5.1. [bookmark: _GoBack]SCOPE: Glands being replaced
4.5.2. CU: Suture being placed 
4.6. Then apply iodopovidone to the wound area [1] and place the mouse on a thermic blanket with monitoring until full recovery [2-TXT].
4.6.1. CU: Disinfectant being applied
4.6.2. MED: Talent placing mouse onto blanket TEXT: See text for full post-operative care details 
4.7. Two-to-three weeks after the intra-thyroid cell injection, prepare the treatment solution as demonstrated [1] and deliver the solution intravenously by retro-orbital injection of the venous sinus of the anesthetized, thyroid tumor-bearing animal [2-TXT].
4.7.1. Use 2.3.1. Talent adding inhibitor to water
4.7.2. CU: Treatment being injected TEXT: Treat 3x/wk/2 wks Videographer: Important step


Section – Results
5. Results: Representative Effects of In Vivo MicroRNA Inhibition on Tumor Growth in Mice 

5.1. In this representative experiment, the growth of tumors intratumorally injected with a micro RNA-146b (one hundred-forty-six-B)-inhibitor [1] was significantly suppressed with respect to the negative control [2].

5.1.1. LAB MEDIA: Figure 1B: JoVE Video Editor please emphasize signal in Anti-146b image
5.1.2. LAB MEDIA: Figure 1B: JoVE Video Editor please emphasize signal in Control image

5.2. Intratumoral expression levels of some proliferation markers were also observed in low levels in antagomiR-treated tumors [1] compared to in control-treated tumors [2].

5.2.1. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize PCNA bands in Anti-146b lanes
5.2.2. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize PCNA bands in Control lanes

5.3. In addition, the recovery of the micro RNA-targets can be studied through the analysis of tumor-extracted RNA or protein [1], collectively revealing that the in vivo inhibition of individual micro RNAs is effective and may be exploited therapeutically for thyroid cancer treatment [2]. 

5.3.1. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize PTEN bands in Anti-146b lanes
5.3.2. LAB MEDIA: Figure 2

5.4. Histological analysis of thyroid tumors established in mice as demonstrated allows staining for the epithelial cells surrounding the tumor, revealing the thyroid follicle architecture of the tumor tissue [1].

5.4.1. LAB MEDIA: Figure 3: JoVE Video Edtior please emphasize purple and/or brown staining in images

5.5. Notably, the intravenous injection of micro RNA-146b-inhibitor into mice with an established tumor results in a significant decrease in the tumor volume [1] compared to control-treated animals [2].

5.5.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize signal in Anti-146b image and blue data line
5.5.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize signal in Control image and green data line
5.6. Further, the expression of the newly described microRNA-146b-target DICER1 (dicer-one) in the primary tumor increases after anti-microRNA-146b treatment [1], further underscoring the potential of the inhibition of endogenous microRNA expression and, therefore, the restoration of its target genes, as a therapy in thyroid cancer [2].

5.6.1. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize dark red staining in Anti-146b image
5.6.2. LAB MEDIA: Figure 5
5.7. 

Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Julia Ramírez-Moya: This technique and the subsequently obtained results open the possibility of exploring new therapies based on non-coding RNAs for the treatment of thyroid cancer [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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