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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)______Y___  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: ________N_____________________________________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___Y_____ 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 number. _______1.2.2. -1.3.8.__(Authors, not sure which procedures these protocol numbers refer to. Please list the protocol numbers using the shotlist below. Thanks.)__________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number.________1.3.2___ (Authors, please list the protocol numbers using the shotlist below. Thanks.)___________

E.  Will the filming need to take place in multiple locations? (Y/N) __N_____ If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to perform a rapid in situ hybridization on paraformaldehyde-prefixed brain tissue. (Intro)
This is accomplished by first dehydrating brain tissue sections and treating the sections with pretreatment-1, -2 and -3 reagents. (P1)
Video editor, authors submitted a schematic as below. Alternatively, you could also use this shot: 2.1.3

The second step is to hybridize the sections with primary oligonucleotide probes, and then second, third and fourth probes. (P2)
Video editor, authors submitted a schematic as below. Alternatively, you could also use this shot: 3.2.2

Next, add Fast Red substrate to detect target RNA. (P3)
Video editor, authors submitted a schematic as below. Alternatively, you could also use this shot: 4.1.1

The final step is to quantify the level of mRNA signals with ImageJ software. (P4)
Video editor, authors submitted a schematic as below. Alternatively, you could also use this shot: 5.1.1

Ultimately, changes in RNA gene expression can be obtained by comparing the experimental and control groups. (P5)
Video editor, authors submitted a schematic as below. Alternatively, you could also use this shot: 5.4.2 or LAB_MEDIA: 6.2.1.
53165fig4.jpg, figure-4.tif
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or PowerPoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Ibrahim Shokry: The main advantage of this technique over existing methods is that it is relatively simple, inexpensive, reproducible and takes less than two days to complete.   

1.1.1. Interview style: Author saying the above 

1.1.2. This work was developed by Ibrahim M. Shokry, John J. Callanan, John Sousa and Rui Tao.

Protocol (read by voice talent at JoVE):

2. Dehydration and pretreatment

2.1. In this procedure, for dehydration, take four slides from microscope slide boxes stored in the -80 °C freezer [2.1.1-MED].  Assign the sections to the tests of ppiB, dapB and ht2a genes; mark and label them with a ball pen [2.1.2-CU-TXT].  Next, submerge the slides in 100% alcohol at room temperature for 5 min [2.1.3-CU].  Then, dry the slides for 5 min in the fume hood [2.1.4-MED].
There appears to be a typo here, since the other times it’s referred to as htr2a.  It’s also usually called a ballpoint pen.  I did multiple takes, I think take 3 will be the one you want.
2.1.1. *Film as written
2.1.2. *Film as written, TEXT: Positive controls: ht2a, ppiB; Negative control, dapB

2.1.3. *Film as written
2.1.4. Talent places the slides in the fume hood.
2.2. For pretreatment, pipette 20 µl of the Pretreatment-1 reagent to each section [2.2.1-MED-over the shoulder].  Place the slides on a rack rail in a moisture tray.  Gently shake the moisture tray on a horizontal shaker at low speed for 10 min [2.2.2-MED-over the shoulder].  

2.2.1. *Film as written
2.2.2. *Film as written
2.3. Then, wash the slides twice with double-distilled water for 2 min each time [2.3.1-MED-over the shoulder].  Submerge the slides in a 1000 ml beaker containing 450 ml of the Pretreatment-2 reagent.  Next, boil the slides for a total of 5 min at 100 ºC to restore the RNA structure [2.3.2-CU].

2.3.1. *Film as written
2.3.2. *Film as written
2.4. After that, wash the slides twice with double-distilled water for 2 min each time [2.4.1-MED-over the shoulder].  Place the slides in 100% alcohol for 5 min [2.4.2-CU].  Then, dry the slides for 5 min in the fume hood [2.4.3-MED]. 

2.4.1. *Film as written
2.4.2. *Film as written
2.4.3. *Film as written
2.5. Use a hydrophobic pen to draw a circle around the selected area in the tissue section [2.5.1-CU].  Subsequently, pipette 10 µl of the Pretreatment-3 reagent to each selected area to increase probe penetration [2.5.2-CU], and cover the moisture tray with the lid [2.5.3-CU].  

2.5.1. *Film as written
2.5.2. *Film as written
2.5.3. *Film as written
2.6. Next, place the tray in the hybridization oven equipped with the horizontal shaker [2.6.1-MED].   Set the oven temperature to 40 ºC and gently shake the tray for 30 min [2.6.2-CU].  Afterward, wash the slides twice with double-distilled water for 2 min each time [2.6.3-MMED-over the shoulder].
2.6.1. *Film as written
2.6.2. *Film as written
2.6.3. *Film as written
3. Hybridization and amplification 

3.1. In this step, pipette 10 µl of ppiB, dapB, or htr2a probe on the selected areas [3.1.1-MED-over the shoulder].  Then, cover the moisture tray with the lid to prevent evaporation of the reagent [3.1.2-MED-over the shoulder]. Gently shake the slides on the horizontal shaker at low speed while incubating them at 40 ºC in the oven for 2 hours [3.1.3-CU].
3.1.1. *Film as written
3.1.2. *Film as written
3.1.3. CU the sample as it is on the shake while incubated
3.2. Next, wash the slides twice with washing buffer for 2 min each time [3.2.1-MED-over the shoulder]. Pipette 10 µl of the Amplification-1 reagent on each selected area [3.2.2-CU], shake and incubate the slides at 40 ºC for 30 min [3.2.3-CU].

3.2.1. *Film as written
3.2.2. *Film as written
3.2.3. *Film as written
3.3. Then, wash the slides twice with washing buffer for 2 min each time [3.3.1-MED].  Pipette 10 µl of the Amplification-2 reagent on each selected area [3.3.2-CU], shake and incubate the slides at 40 ºC for 15 min [3.3.3-CU].

3.3.1. *Film as written
3.3.2. *Film as written
3.3.3. *Film as written
3.4. After that, wash the slides twice with washing buffer for 2 min each time [3.4.1-MED]. Pipette 10 µl of the Amplification-3 reagent on each selected area [3.4.3-CU], shake and incubate the slides at 40 ºC for 30 min [3.4.2-MED].

3.4.1. *Film as written. (add a shoot [3.4.3-CU] between 3.4.1 and 3.4.2)
3.4.2. Talent places the sample on the shaker
3.5. Then, wash the slides twice with washing buffer for 2 min [3.5.1-MED]. Pipette 10 µl of the Amplification-4 reagent on each selected area [3.5.3-MED], shake and incubate the slides at 40 ºC for 15 min [3.5.2-MED].

3.5.1. *Film as written (add a shoot [3.5.3-CU] between 3.5.1 and 3.5.2)
3.5.2. Talent places the sample on the shaker
3.6. Next, wash the slides twice with washing buffer for 2 min [3.6.1-MED-over the shoulder]. Pipette 10 µl of the Amplification-5 reagent on each selected area, shake and incubate the slides at room temperature for 30 min [3.6.2-MED-over the shoulder].

3.6.1. *Film as written
3.6.2. Talent places the sample on the shaker
3.7. Subsequently, wash the slides twice with washing buffer for 2 min [3.7.1-MED].  Pipette 10 µl of the Amplification-6 reagent on each selected area, shake and incubate the slides at room temperature for 15 min [3.7.2-MED].  Then, wash the slides again twice with washing buffer for 2 min each time [3.7.3-CU].

3.7.1. *Film as written
3.7.2. CU the sample as it is placed on the shaker
3.7.3. *Film as written
4. Signal detection 

4.1. Now, pipette 10 µl of the Red reagent [4.1.1-MED-over the shoulder-TXT] to each selected area.  Place the slides in the moisture tray on the horizontal shaker at room temperature and shake gently at low speed for 10 min [4.1.2-MED].

4.1.1. *Film as written, Text: Refer to the accompanying manuscript for Red reagent’s composition

4.1.2. *Film as written
4.2. Then, wash the slides twice with double-distilled water for 10 min each time [4.2.1-MED-over the shoulder].  Dry the slides at 60 ºC in the oven for 15 min [4.2.2-CU].  After that, place the slides in xylene in the fume hood for 5 min [4.2.3-MED]. 

4.2.1. *Film as written
4.2.2. *Film as written
4.2.3. *Film as written
4.3. Next, pipette 20 µl of xylene-based mounting media on each selected area [4.3.1-MED-over the shoulder] and cover with a coverslip [4.3.2-MED-over the shoulder].

4.3.1. *Film as written
4.3.2. *Film as written
5. Image particle analysis
5.1. In this step, drag and drop the image file into the main ImageJ window [5.1.1-MED-over the shoulder].  Go to the menu bar and select ‘Image’, next select ‘Type’ from the drop-down menu, and select ‘8-bit’ [5.1.2-SCREEN].

5.1.1. *Film as written
5.1.2. Submitted by Authors
5.2. Next, select ‘Adjust’, then select ‘Threshold’ to open the dialog box [5.2.1-SCREEN].  Adjust the lower bar value in the dialog box so that the unwanted background is removed [5.2.2-SCREEN].  Go to the menu bar and select ‘Analyze’, then select ‘Analyze Particles’ to open a second dialog box [5.2.3-SCREEN].

5.2.1. Submitted by Authors
5.2.2. Submitted by Authors
5.2.3. Submitted by Authors
5.3. Set the particle size to 10, next select ‘Show outlines’, and select ‘Display results” and ‘Summarize’ boxes [5.3.1-SCREEN].  Lastly, click ‘OK’ to view particle data in the dialog boxes [5.3.2-MED-over the shoulder].

5.3.1. Submitted by Authors
5.3.2. *Film as written
5.4. For spreadsheet calculation, enter the data into the Excel sheet and average the numbers of particles in the SAL group as a baseline [5.4.1- MED-over the shoulder].  Then, calculate the percentage level of each section and make a graph accordingly [5.4.2-MED-over the shoulder].

5.4.1. *Film as written
5.4.2. Talent shows a graph on the computer monitor
6. Results: A light microscopic view of hybridization signals and the effect on hypothalamic htr2a expression in rats treated with MDMA
6.1. Here are the light microscopic views of the hybridization signals indicated by the red dots. Tissues were prefixed with paraformaldehyde in deeply anesthetized rats previously treated with saline and MDMA [6.1.1-LM-TXT].  The oligonucleotide probes used are dapB [6.1.2-LM], ppiB [6.1.3-LM] and htr2a [6.1.3-LM].  

6.1.1. 53165fig3.jpg, figure-3.pdf:  Show images. Text: MDMA: 3,4-methylenedioxymethamphetamine
6.1.2. 53165fig3.jpg, figure-3.pdf: Highlight text “dapB”

6.1.3. 53165fig3.jpg, figure-3.pdf: Highlight text “ppiB”

6.1.4. 53165fig3.jpg, figure-3.pdf: Highlight text “htr2a”
6.2. This figure shows the effect on hypothalamic htr2a gene expression in rats previously treated with MDMA and a 20% reduction in htr2a expression was observed [6.2.1-LM].
6.2.1. 53165fig4.jpg, figure-4.tif: Show figure
7. Conclusion (said by authors on camera)

7.1. Dr. Ibrahim Shokry: This technique makes it easy for researchers in the field of neuroscience to measure mRNA gene expression using in-situ hybridization on paraformaldehyde-prefixed brain tissue.

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.

6.1.1.
When cells on the slide were hybridized with the bacterial gene dapB, no signals should be detected. This is a negative control [tif]. 

6.1.2.
In contrast, when cells on the slide were hybridized with the housekeeping gene ppiB, these red dots indicative of mRNA should be uniformly observed at all places. This is a positive control [tif].

6.1.3.
When cells were hybridized with the 5-HT2A receptor gene htr2a probe, some nuclei are observed to have RNA signals. This is the saline-control group [tif].

6.1.4.
Those signals are significantly reduced in rats pretreated with MDMA [tif].

6.1.5.
Taken together, there is a 20% reduction in 5-HT2A receptor htr2a gene expression in MDMA-treated animals [tif].

6.1.1
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6.1.2
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6.1.3
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6.1.4
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6.1.5
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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, as well as an introduction to your videographer, closer to your filming date.

( 2013, Journal of Visualized Experiments


