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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__N_______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_____N___ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. 2.1, 2.4, 3.1, 3.3, 5.1, 5.3
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 to be filmed by their protocol numbers. (Please do not list an entire section.) 3.1, 3.3
E.  Will the filming need to take place in multiple locations? (Y/N) __Y_____ If yes, how far apart are the locations? It is 5 min walking distance from lab 


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 miRNA in situ hybridization is to detect the localization of the miRNA of interest in breast cancer tissue. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Yogin Patel: This method can help answer key questions in the breast cancer field, such as whether the miRNA of interest is a tumor suppressor or an oncomir. 
1.2. Yogin Patel: The main advantage of this technique is that it can detect cellular localization of the miRNA of interest in breast cancer tissue.   


Protocol (read by voice talent at JoVE):
2. Tissue Preparation
2.1. Begin tissue preparation by removing paraffin from previously prepared breast tissue sections [2.1.1-MED-TXT]. Immerse the slides into a Coplin jar in fresh xylene two times for 10 minutes each [2.1.2-MED]. Rehydrate the tissue section with incubations in decreasing concentrations of ethanol in ddH2O for 5 minutes each [2.1.3-MED-TXT]. 
2.1.1. Show lab then pan to talent removing paraffin from breast tissue sections, TEXT: See accompanying text protocol for solution preparation and breast tissue section guidance 
2.1.2. Over the shoulder, focus on the sliders as talent immerses slides into jar
2.1.3. Over the shoulder, focus on tissue as talent rehydrates the tissue, if possible, capture the row of the three different concentrations of ethanol in the shot, TEXT: Decreasing concentrations of ethanol at 100%, 95%, and 80%
2.2. Next, immerse the tissue in diethylpyrocarbonate, or DEPC, treated water for 5 minutes [2.2.1-MED]. While the tissue is immersed, make boundaries around the tissue section with a hydrophobic barrier pen [2.2.2-CU/ECU]. 
2.2.1. Focus on the tissue as talent immerses it in DEPC, if possible capture the DEPC solution container in the shot and the talent setting a timer for 5 minutes
2.2.2. Talent draws barriers around the tissue section 
2.3. After the DEPC immersion, fix the tissue with 4% PFA for 15 minutes [2.3.1-MED]. Follow the fixation with a PBS wash [2.3.2-MED]. Then immerse the tissue in 0.3% Triton X-100 in PBS for 10 minutes [2.3.3-MED-TXT].
2.3.1. Side view, talent adds PFA solution and then sets timer for 15 minutes. If possible capture the PFA label and the timer setting in the shot
2.3.2. Talent washes tissue with PBS 
2.3.3. Talent immerses tissue in Triton-X100 solution then sets timer for 10 minutes, if possible, show the setting of the timer in the shot, TEXT: After 10 minutes wash the tissue with PBS
2.4. Incubate the sample with 50 µg/µL Proteinase K solution… for 15 minutes… at 37 °C [2.4.1-MED-TXT]. Then incubate the tissue sections with triethanolamine and acetic anhydride for 5 minutes at room temperature… [2.4.2-MED] and follow with a PBS wash [2.4.3-MED]. 
2.4.1. Talent adds Proteinase K and sets a timer, then places the sample in the incubator, TEXT: PBS is not required between Proteinase K and triethanolamine/acetic anhydride treatment 
2.4.2. Talent adds solution and sets timer for 5 minutes, if possible, capture the timer setting in the shot
2.4.3. Talent washes tissue 
3. Hybridization
3.1. Wash the tissue thoroughly… [3.1.1-MED] and incubate the tissue section with 120 µL of hybridization buffer for 2 h at room temperature [3.1.2-MED-TXT]. 
3.1.1. Over the shoulder, talent finishes washing the tissue
3.1.2. Over the shoulder, talent finishes washing tissue, then adds hybridization buffer, then sets a timer for 2 hours, TEXT: Ensure hybridization buffer covers the tissue section
3.2. Next, dilute the 5’-DIG labelled LNA probe to a final concentration of 3 pM in 120 µL of hybridization solution [3.2.1-MED]. Then add 3 µL of 40 ng/µL stock to the 120 µL hybridization buffer… [3.2.2-MED] and incubate the mixture at 95 °C for 5 minutes [3.2.3-MED]. 
3.2.1. Over the shoulder, talent dilutes probe with hybridization solution, if possible, capture  the text of the labels of each item in the shot 
3.2.2. Over the shoulder, talent adds stock to the hybridization buffer 
3.2.3. Talent places tube in incubator and sets timer for 5 minutes, if possible, capture temperature setting and the time set in the shot 
3.3. Insert the tissue section into a 10 by 8 inch container, and cover the tissue with 120 µL of the probe so that it is completely covered [3.3.1-CU]. Wet two paper towels and cover the container to create a humidity chamber [3.3.2-CU]. Incubate the tissue section overnight at 54 °C [3.3.3-MED-TXT].
3.3.1. Focus on the tissue as it is inserted into the container and continue focusing on the tissue as talent adds the probe until it is completely covered with solution
3.3.2. Capture the orientation of the paper towels as talent covers the container to create a humidity chamber
3.3.3. Talent places container in incubator, TEXT: Tm may vary per miRNA
4. Stringency Wash and Blocking
4.1. After hybridization, wash the tissue with 5X saline sodium citrate buffer, or SSC, for 7 minutes at 57 °C [4.1.1-MED-TXT].
4.1.1. Talent fills container with SSC, places it aside and sets timer, TEXT: Each wash is 7 minutes at 57 °C unless otherwise stated
4.2. Next, wash the tissue section with 1X SSC twice… [4.2.1-MED] and wash the tissue section with 0.2X SSC [4.2.2-MED]. Then wash the tissue section with 0.2X SSC for 7 minutes at room temperature [4.2.3-MED].
4.2.1. Side view, show talent washing the section just once
4.2.2. Side view, talent finishes washing tissue section, then places tissue in incubator
4.2.3. Talent washes tissue, but doesn’t place it in the incubator
4.3. Incubate the tissue section in PBS for 10 minutes [4.3.1-MED]. Incubate the tissue section with blocking buffer at room temperature for 1 hour in a humid chamber [4.3.2-MED-TXT].
4.3.1. Talent adds PBS to tissue then sets timer 
4.3.2. Talent adds blocks buffer and sets timer for 1 hour, then places tissue in incubator, TEXT: Blocking Buffer: Add 2 mL FBS, 10 µL Tween-20, 3 µL BSA in 18 mL PBS, store at 4 °C
5. Primary Antibody Incubation and Development 
5.1. Dilute the anti-DIG-AP antibody 1 to 300 in blocking buffer… [5.1.1-MED] and incubate the tissue section with the antibody at 4 °C overnight [5.1.2-MED].
5.1.1. Over the shoulder, talent adds antibody to tissue
5.1.2. Talent stores tissue in refrigerator and closes the door 
5.2. The next day wash the sections with wash buffer 3 times, for 5 min each [5.2.1-MED].
5.2.1. Talent goes through the motions of washing the tissue 
5.3. Follow the ELF-97 commercial kit instructions to develop the tissue section with alkaline phosphatase that produces CY-3 fluorescent light [5.3.1-MED].
5.3.1. Over the shoulder, show talent using the commercial kit, since it is a commercial kit, the most important thing to capture is how the talent handles the tissue 
5.4. Next, wash the section with wash buffer for 5 minutes [5.4.1-MED]. Stain the section with 100 µL of 2.5 ng/µL Hoechst dye for 5 minutes… [5.4.2-MED] and follow the stain with a 5 minute wash with wash buffer [5.4.3-MED].
5.4.1. Side view, talent washes tissue and sets timer, if possible, capture the label of the solution and the time on the timer
5.4.2. Side view, talent removes wash buffer and adds dye then sets timer, if possible capture the solution label and the time set 
5.4.3. Talent washes tissue 
5.5. Use 15 µL of mounting buffer per tissue section…and wipe excessive mounting solution with a tissue wipe [5.5.1-CU-TXT]. Then, seal the slide with clear nail polish to prevent leaking [5.5.2-CU]. 
5.5.1. Talent places sample on slide and wipes up excessive solution, TEXT: Mount the section according to the manufacturer’s protocol
5.5.2. Talent adds nail polish to seal the slide 
5.6. [bookmark: _GoBack]Finally, observe the section with a fluorescent microscope at a total magnification of 100X [5.6.1-MED]. 
5.6.1. Talent at microscope with slide on the stage changes magnification to 10x 
6. Results: Stronger miRNA-489 Expression in Normal Tissues
6.1. Human breast cancer tissue from two patients was used to determine miRNA-489 expression [6.1.1-LM]. Mammary gland duct and epithelial cells were found to express significantly higher miRNA-489 levels than adjacent tumor tissue [6.1.2-LM].
6.1.1. LAB MEDIA: Figure 1A and 1B.tif, display the figures side by side 
6.1.2. LAB MEDIA: Figure 1A and 1B.tif, keep the figures on the screen from 6.1.1, when “express significantly higher” is said add a yellow arrow in each image pointing at the red sections  

7. Conclusion (said by authors on camera)
7.1. Yogin Patel: After watching this video, you should have a good understanding of how to perform miRNA in situ hybridization by using breast cancer patient samples. 
   

Provided Media

Insert your media filenames here.
Figure 1A and 1B.tif- dual color imaging of normal duct structure and tumor cells displayed on same section at 10X
Figure 2A and 2B.tif- Expression of miR-489 in breast cancer patient pair section at 10X


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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