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Authors, please fill out the brief questionnaire below. NOTE: Step numbers have changed from the previous document. Please re-address questions C and D to help the videographer obtain the best shots for your video.

1. Brief Questionnaire:
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__Yes_______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _______The microscope image is on the computer screen. I think screen shots will be fine.__________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___ Yes _____ 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.  We will do this ahead of time
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. __ 2.11, 2.12, 3.3, 4.4, 4.9, 4.11_______
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.) _____4.9_________________
E.  Will the filming need to take place in multiple locations? (Y/N) ___ Yes ____ If yes, how far apart are the locations? ___________2 blocks ________________________________________ 


1. Introduction 

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this laser-capture micro-dissection protocol is to isolate total RNA from pure populations of prostatic epithelial cell types from heterogeneous frozen prostate tissues for downstream gene expression analyses.

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Larisa Nonn: This method can help analyze patient specimens and answer key questions in the prostate cancer research field, such as how RNA expression differs in benign and diseased epithelial prostatic tissue samples or in clinical trial specimens.
1.2. Giovanni Lugli: The main advantage of this technique is that laser capture microdissection enables RNA isolation of homogeneous populations of epithelial or stromal cells from frozen prostate tissue. [mis-slated 6.2]

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Yachana Kataria: Generally, individuals new to this method will struggle to acquire high quality RNA because they do not know which steps are critical to maintain RNase-free conditions. 


Protocol (read by voice talent at JoVE):
2. Tissue Preparation
2.1. Begin by gathering all reagents and tools needed for the procedure [2.1.1-WIDE]. 
2.1.1. Film as written

2.2. After allowing the frozen prostate tissue to equilibrate inside the cryostat for 30 minutes [2.2.1-MED], squirt mounting medium into the bottom of the cassette [2.2.2-MED] and quickly mount the tissue using chilled forceps [2.2.3-MED].
2.2.1. Film as written
2.2.2. Film as written
2.2.3. Film as written
2.2.4. Added shot CU shot of mounting medium
2.3. Place the cassette into the chiller of the cryostat for 5 minutes to set the mounting medium [2.3.1-MED].
2.3.1. Film as written
2.4. Once set, squirt frozen mounting medium onto the chuck [2.4.1-MED] and carefully press the mounted tissue into it bottom side up [2.4.2-CU].
2.4.1. Film as written
2.4.2. Film as written
2.5. Allow the preparation to set for 5 minutes before placing the chuck into the holder [2.5.1-MED].
2.5.1. Film as written
2.6. Lock the handle into position [2.6.1-MED] and insert a new blade onto the cryostat [2.6.2-MED]. 
2.6.1. Film as written Take 2 best
2.6.2. Film as written Take 2 best
2.7. After unlocking the handle, carefully advance the sample [2.7.1-MED] until the desired tissue exposure is reached [2.7.2-CU].
2.7.1. Film as written
2.7.2. Shot of the sample when it is close to its desired exposure
2.8. When ready, adjust the cryostat to 5 microns and cut one or two sections [2.8.1-CU]. Place these sections onto a charged glass slide for hematoxylin and eosin staining [2.8.2-MED]. The H&E stained slide provides better visualization of nuclear textures and should be used by the pathologist to mark the areas of interest.
2.8.1. Film as written
2.8.2. Film as written
2.9. Immediately place the slide into cold 100% ethanol for 2 minutes [2.9.1-MED].
2.9.1. Film as written
2.10. After this time, remove the slide and let it dry at room temperature [2.10.1-MED].
2.10.1. Film as written
2.11. Next, place a room temperature PEN-frame slide into a frame supporter [2.11.1-MED].
2.11.1. Film as written
2.12. Adjust the cryostat to 10 microns and create sections [2.12.1-MED].  One to four sections can be placed onto each slide depending on the tissue size [2.12.2-CU].
2.12.1. Film as written
2.12.2. Film as written Take 2 best
2.13. Immediately plunge the slide into cold 100% ethanol [2.13.1-MED]. Remove the slide after 2 minutes [2.13.2-MED], and store in the freezer for later analysis [2.13.3-MED].
2.13.1. Film as written
2.13.2. Film as written
2.13.3. Film as written

3. Toluidine Blue Staining of PEN-frame slides
3.1 On the same day of the laser-capture microdissection, retrieve the PEN-frame slides from the freezer [3.1-MED/WIDE].
3.1.1 Film as written

3.2. Working in an RNase-free area, hydrate the slides by gently dipping them into 90% ethanol for 2 minutes [3.2.1-MED] then 75% ethanol for 2 minutes [3.2.2-MED].
3.2.1. Film as written
3.2.2. Film as written

3.3. Once hydrated, stain the prostate tissue by gently dipping the slides into 0.5% toluidine blue for between 5 to 30 seconds [3.3.1-MED].
3.3.1. Film as written

3.4. De-stain the tissue by washing the slides twice in DEPC water [3.4.1-MED-TXT] for 15 seconds followed by 75% ethanol for 30 seconds to 3 minutes [3.4.2-MED].
3.4.1. Film as written, TEXT: Diethylpyrocarbonate :DEPC
3.4.2. Film as written

3.5. Lastly, transfer the PEN-frame slides to an RNase-free dry container on ice [3.5.1-MED].
3.5.1. Film as written


4. Laser-Capture Micro-dissection (LCM) 

4.1. Before beginning the procedure, place a slide to dry on a slide warmer for 15 minutes [4.1.1-MED-TXT]. Dry only the slide that will be processed and store the rest on ice until needed [4.1.2-MED].
4.1.1. Film as written, TEXT: 42° C Take 3 best
4.1.2. Talent places the rest of the slides on ice

4.2. Turn on the LCM components in the following order:  microscope power, the laser key, the laser switch and then the computer [4.2.1-MED/WIDE]. Next, launch the laser microdissection software [4.2.2-MED].
4.2.1. Talent turns on LCM components in the order listed above
4.2.2. Film as written

4.3. Using the software, prompt the microscope to load the slides and collection tubes [4.3.1-SCREEN].
4.3.1. *To be submitted by author  

4.4. Click on “unload sample holder” [4.4.1-SCREEN] and load the slide onto the slide holder with the tissue facing down [4.4.2-CU]. Insert the slide holder into the appropriate slot in the microscope and click “continue” [4.4.3-MED].
4.4.1. *To be submitted by author  
4.4.2. Film as written
4.4.3. Film as written

4.5. Next, click on “unload collection tubes” [4.5.1-SCREEN]. Label and load tubes onto the tube holder and insert it into the appropriate slot [4.5.2-MED]. Secure the caps and add 35 microliters of Lysis buffer, taking care to avoid bubbles [4.5.3-CU].
4.5.1. *To be submitted by author  
4.5.2. Talent places loaded and labeled tube holder into slot
4.5.3. After securing the caps, Talent loads lysis buffer 

2. 
3. 
4. 
4.1. 
4.2. 
4.3. 
4.4. 
4.5. 
4.6. Once the collection caps are loaded, click “Ok” [4.6.1-MED]. 
4.6.1. Talent selects continue 
4.6.2. Added CU shot : Continuation of 4.6.1 showing the tube actually being loaded into the machine (after “ok” has been pushed).


4.7. Use the software to select the position of the slide in the holder [4.7.1-SCREEN] and then select the collection cap to collect the specimen [4.7.2-SCREEN].
4.7.1. *To be submitted by author  
4.7.2. *To be submitted by author  

4.8. Visualize and focus the slide through the computer at 10X magnification [4.8.1-SCREEN].  Use the software to calibrate the laser by selecting “Laser” then “calibrate” [4.8.2-SCREEN].
4.8.1.  *To be submitted by author  
4.8.2. *To be submitted by author  

4.9. Adjust the power, aperture and speed of the laser by selecting “laser” and then “control” [4.9.1-SCREEN]. Continue to make adjustments until the laser cuts completely through the tissue [4.9.2-MED].
4.9.1. *To be submitted by author  
4.9.2. Side shot of Talent working at the computer

Filming extra interview to slide into the edit for 4.9/4.10 section.

4. 
4.4. 
4.5. 
4.6. 
4.7. 
4.8. 
4.9. 
4.10. Using the 8”x11” H&E pathologist mark-up as a visual guide [4.10.1-LM], use the “draw shape” tool in the software to circumscribe the desired areas of epithelium in the view, and avoid collecting any stroma [4.10.1-SCREEN]. [4.10.2-SCREEN]. Click “Cut” to start the laser [4.10.3-SCREEN].
4.10.1. 
4.10.2. *To be submitted by author 4.10.1 and 4.10.3 also submitted by author 

4.11. If an area is not completely cut, use the “move and cut” tool to go over it manually [4.11.1-SCREEN]. Continue moving the objective to new views and repeat laser cutting until the slide is completely dissected or the desired amount of tissue has been collected [4.11.2-MED/CU].
4.11.1. *To be submitted by author  
4.11.2. Shot of the laser device while cutting

4.12. [bookmark: _GoBack]When complete, carefully remove the tubes from the collection holder [4.12.1-MED] and close the caps, being mindful of the lysis buffer and tissue in the caps [4.12.2-CU]. 
4.12.1. Film as written
4.12.2. Talent closes the caps

4.13. Briefly centrifuge for 30 seconds to collect the liquid and tissue in the bottom of the tube [4.13.1-MED].
4.13.1. Film as written 

4.14. Incubate the samples at 42° C for 30 min and store at -80° C until ready for RNA isolation [4.14.1-MED].
4.14.1. Film as written

5. Results: Tissue Collection by Laser Capture Microdissection
5.1. These examples show representative toluidine blue stained prostate sections on a PEN-frame slide before and after laser-capturing benign epithelium [5.1.1-LM].
5.1.1. JoVE Figures and description 06-16-2015 LN.pptx. slide 1. Label the left panel ‘Before’ and the right panel ‘After’
5.2. Cell type-specific controls confirm the specificity of the laser-captured area of the tissue [5.2.1-LM]. Benign epithelium and stroma do not express the prostate cancer-specific gene AMACR [5.2.2-LM]. The stroma did not express the epithelial-specific gene NKX3.1 [5.2.3-LM].
5.2.1. JoVE Figures and description 06-16-2015 LN.pptx. Slide 3. Label the left panel AMACR and the right panel NKX3.1
5.2.2. JoVE Figures and description 06-16-2015 LN.pptx. Slide 3. Highlight the data points for benign Epi and Stroma
5.2.3. JoVE Figures and description 06-16-2015 LN.pptx. Slide 3. Highlight the data points for Stroma


SCREEN CAPTURES:  Authors: if we are going to show how techniques are performed on computers, you will be asked to make movie files of the software in use.  Filming screens from a video camera often results in artifacts due to the screen refresh. When you receive the final script, and a shot is listed a “SCREEN CAPTURE” you will need to make a movie file of the actions required.  Make exactly one file per requested SCREEN CAPTURE containing only the requested actions.  Do not bundle several action sequences into one large file.  Name the file according to the shot number.  Then, upload each of these files to your project folder.

OPTIONAL: Author Protocol Interviews: In this section, please submit a brief statement stressing the required technique for the single most critical step of the procedure.  This will be an interview style shot, interjected into the appropriate point of the protocol section of the video. If there is no single critical step, then there is no need to fill this out.  If there are two critical steps, please fill out two statements, but this is the maximum.  Each statement, should be 40 words or less.  Please specify who will speak these parts and which step(s) in the protocol the statement pertains to.  Use the step numbers given above.
Giovanni Lugli: Step 4.9/4.10. It is crucial to outline the areas of interest, typically done by a board certified pathologist, in order to accurately dissect the desired areas of the tissue subjected to LCM. [4.10.1-LM]


6. Conclusion (said by authors on camera)
6.1. Yachana Kataria: While attempting this procedure, it’s important to remember to work in an RNase free environment to prevent RNA degradation.
6.2. Giovanni Lugl: After watching this video, you should have a good understanding of how to isolate RNA from homogenous populations of epithelial or stromal cells from frozen tissue for numerous downstream analysis techniques.
6.3. Larisa Nonn: Don’t forget that working with a cryostat can be extremely hazardous and precautions such as good training and extremely good attention to the blade should always be taken while performing this procedure. 

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.


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.
 2013, Journal of Visualized Experiments

