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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)____N_____  

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)_Y_______ 

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.) Sections 2-3-4 and representative results
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.) Steps 2.6.3 and 3.1.1. To ensure the success we performed carefully all the procedures regarding the mounting the slides. For the RNA extraction we performed all the analysis under sterile conditions to prevent RNAS degradation and contamination.
E.  Will the filming need to take place in multiple locations? (Y/N) __Y_____ If yes, how far apart are the locations? ________ 500 meters ___________________________________________

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this experiment is to identify useful molecular markers for sinonasal carcinomas and olfactory neuroblastomas in a simple and efficient way. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Giovanni Porta: This method can help answer key questions in the field of olfactory neuroblastomas and sinonasal carcinomas, such as the identification of molecular markers for discriminating tumor subtypes [1-MED]. 
1.1.1. Interview style

1.2. Giovanni Porta: The main advantage of this technique is that we can obtain results in less than 6 hours or within a day for the hospital report [1-MED].   
1.2.1. Interview style
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Giovanni Porta: Demonstrating the procedure of RNA extraction and Real-Time PCR will be Giorgia Millefanti, a PhD student from my laboratory. And demonstrating the procedure of immunohistochemistry will be Giovanni Micheloni, a PhD student from my laboratory.

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Protocol: (read by voice talent at JoVE)
2. Immunochemistry
2.1. To begin the procedure, collect and divide all the human FFPE samples into different subgroups according the WHO classification of Head and Neck Tumors [1-CU-TXT]. Heat the sample slides in an oven at 60 °C for 30 minutes [2-MED-TXT]. 
2.1.1. CU the different subgroups (labeled) of human FFPE samples. Text: FFPE: formalin-fixed paraffin-embedded
2.1.2. Talent places the samples slides in the oven. Text: 60 °C, 30 min
2.2. Next, rehydrate the 3 µm thick FFPE sections by briefly washing them in xylene for 10 minutes [1-MED-over the shoulder-TXT]. Then, wash the slides in 100%, 95%, 85%, and 75% alcohol serially for 5 minutes each wash [2-CU-TXT]. Rinse the slides for 5 minutes in distilled water [3-CU-TXT].
2.2.1. Talent places the slides in xylene. Text: 10 min

2.2.2. CU the slides as they are transferred from 100% wash to 95% wash. Text: 5 min each wash
2.2.2.B. ADDED SHOT: Slides as they are transferred from 85% wash to 75% wash. (Editor: This shot is optional. It can be used instead of or alongside 2.2.2)
2.2.3. CU the slides as they are rinsed in distilled water. Text: 5 min

2.3. Subsequently, block the endogenous activity by placing the slides in 3% aqueous hydrogen peroxide for 12 minutes [1-MED-over the shoulder-TXT]. Afterward, perform antigen retrieval by treating the slides with 10 mM Citrate Buffer [2-MED] and microwaving for 10 minutes [3].
2.3.1. Talent places the slides in hydrogen peroxide. Text: 12 min
2.3.2. Talent places the slides with citrate buffer in microwave. 
2.3.3. ADDED SHOT: Talent places slides in microwave.
2.4. After 10 minutes, wash the sections in TBS buffer [1-MED-over the shoulder]. Then, add 0.2% of Triton X [2-CU], and incubate them overnight at 4 °C with goat anti-human OTX2 antibody diluted at 1:100 [3-CU-TXT]. 
2.4.0.  ADDED SHOT: Talent adds block solution for 10 minutes. (Editor: The authors will need to provide additional VO for this shot).
2.4.1. *Film as written

2.4.2. CU the sections as Triton X is added

2.4.3. CU the sections as antibody is added. Text: Overnight,  4 °C, 1:100 dilution

2.4.4. ADDED SHOT: Talent brings samples into the fridge (Editor: This shot can replace 2.4.3. If the authors want it used after 2.4.4, they will need to rearrange the VO so that adding the antibodies are mentioned first and the incubation step is mentioned after)
2.5. The next day, add biotinylated rabbit anti-goat secondary antibody diluted at 1:200 [1-MED-over the shoulder] and incubate the sections for 1 hour at room temperature [2-TXT]. Then, treat the samples with the ABC-peroxidase complex [2 2.5.2.B-TXT]. Afterward, develop the immunoreaction using diaminobenzidine tetrahydrochloride [3-CU] and counterstain the nuclei with Harris Hematoxylin [2.5.4]. 
2.5.1. Talent adds secondary antibody to sections

2.5.2. CU the sections as they are placed aside in room temperature. Text: 1 h, RT, 1:200 dilution

2.5.2.B. ADDED SHOT: Talent adds ABC-peroxidase complex to the sample. Text: 30 min
2.5.3. CU the sections as diaminobenzidine tetrahydrochloride (DAB) is added to the sections. (Please, zoom in 20% for the colour result).
2.5.4. ADDED SHOT: Section ad Harris Hematoxylin is added.

2.6. Then, dehydrate the sections in a crescent alcohol-scale [1-MED-over the shoulder] and clarify them in a clearing substance of terpene origin [2-CU]. Next, mount the sections on a slide with mounting medium [3-CU].
2.6.1. Talent dipping the sections in a crescent alcohol-scale + clearing solution. 
2.6.2. CU the sections as they are transferred to a clearing substance. (is included in the end of 2.6.1)
2.6.3. CU the sections as they are mounted on a slide with mounting medium
3. Real-time PCR and Data Analysis 

3.1. After RNA extraction and reverse-transcription, perform quantitative Real-time PCR analysis with probe-based technology and a thermal cycler. Prepare the PCR reaction mix using 12.5 µL of probe-based master mix, 1.25 µL of each OTX1, OTX2, and ACTB probes, 50 ng of cDNA, and nuclease-free water up to 25 µL of total volume [1-MED-over the shoulder]. 
3.1.1. Talent prepares the reaction mixture by adding probe-based master mix, OTX1, OTX2, and ACTB probes, cDNA, and nuclease-free water up to 25 µL of total volume
3.2. Perform all the reactions in triplicate using ACTB gene as the endogenous control to normalize gene expression levels [1-CU]. Next, centrifuge the plate at 1,109 x g for 3 minutes [2-MED-TXT]. Then store the plate protected from light at 4 °C until the experiment [3-CU]. 
3.2.1. CU the plate as it is being loaded

3.2.2. Talent places the plate in the centrifuge. Text: 1,109 x g, 3 min
3.2.3. CU the plate as it is placed in the refrigerator
3.3. To perform Real-time PCR, place the samples in the machine [1-MED-over the shoulder]. Then, set the thermal cycler profile with an initial hot start cycle at 50 °C for 2 minutes and 90 °C for 10 minutes, followed by 40 cycles at 95 °C for 15 seconds and a final cycle at 60 °C for 1 minute [2-CU]. 
3.3.1. *Film as written

3.3.2. CU the machine as the thermal cycler profile is being set
3.4. For gene expression level analysis, normalize the gene expression levels through the comparative cycle threshold method using ACTB gene as the endogenous control [1-SCREEN].
3.4.1. *To be submitted by authors. Show that the gene expression levels are normalized using the ACTB gene as the endogenous control
3.5. Evaluate the gene expression levels using the comparative cycle threshold method and plot the results [1-SCREEN]. Then, perform statistical analysis using Student’s t-Test, considering statistically significant results with p smaller than 0.05 [2-SCREEN].
3.5.1. *To be submitted by authors. Show the results being plot

3.5.2. *To be submitted by authors. Show the statistical analysis of Student’s t-Test being performed

4. Results: Representative Images of OTX Immunohistochemical Expression in Control and Neoplastic Tissues
4.1. In the normal mucosa, strong and homogenous nuclear reactivity for OTX genes both in the ciliated pseudostratified respiratory-type epithelium and in the submucosal glandular cells were observed [1-LM]. 
4.1.1. 56880_Porta_56880fig1.jpg: Video editor, please show Figure 1 A

4.2. Nuclear expression for OTX1 was found in all Non-Intestinal Type Adenocarcinomas samples [1-LM], while little or absent immunoreactivity was highlighted in Intestinal-Type Adenocarcinomas [2-LM]. 
4.2.1. 56880_Porta_56880fig1.jpg: Video editor, please show Figure 1 B 

4.2.2. 56880_Porta_56880fig1.jpg: Video editor, please show Figure 1 C

4.3. Intense immunoreactivity was present in all Olfactory Neuroblastomas [1-LM]. Among all poorly differentiated neuroendocrine carcinomas, OTX expression varied in intensity and percentage of positive cells [2-LM].
4.3.1. 56880_Porta_56880fig1.jpg: Video editor, please show Figure 1 D 

4.3.2. 56880_Porta_56880fig1.jpg: Video editor, please show Figure 1 E
5. Conclusion (said by authors on camera)

5.1. Giovanni Porta: While attempting this procedure, it’s important to remember to perform every single step of the RNA extraction in sterile conditions using also sterile equipment [1-MED].
5.1.1. Interview style
5.2. Giovanni Porta: Following this procedure, other methods like X-ray analysis, endoscopic exam of the nasal cavity, CT scan, magnetic resonance imaging, and biopsy can be performed in order to confirm the results obtained from our technique [1-MED].
5.2.1. Interview style
5.3. Giovanni Porta: After its development, this technique paved the way for researchers in the field of oncology to explore disease in model organism [1-MED].
5.3.1. Interview style
5.4. Giovanni Micheloni: After watching this video, you should have a good understanding of how to identify molecular markers to discriminate tumor subtypes using immunohistochemistry and Real-Time PCR [1-MED].
5.4.1. Interview style
5.5. Giorgia Millefanti: Don't forget that working with reagents, instrumentation and samples can be extremely hazardous and precautions such as DPI should always be taken while performing this procedure [1-MED].   
5.5.1. Interview style
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.
6.1 Figure 1.jpg
6.2 Figure 2.tiff
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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