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A.  Will you require JoVE to record video microscopy through a microscope? N 

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document: 2.2-2.5, 3.1-3.10, 4.1-4.4

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  To preserve the RNA integrity 

E. Will the filming need to take place in multiple locations? Y, 20 m

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 demonstrate how to perform rapid immunolabeling of a mouse brain cell population isolated by laser capture microdissection, or LCM (Pronounce: L-C-M), while maintaining the RNA integrity of the samples. (Intro) This is accomplished by first rapidly freezing the dissected brain tissue. (P1) The brain is then cut into thin sections onto RNase-free glass microscope slides, (P2) and treated with a quick immunostaining. (P3) Finally, the cell population of interest is isolated using LCM. (P4) Ultimately, the quick staining followed by laser capture microdissection allows the identification of changes in the expression of the gene of interest in the experimental cell sample. (P5)

Chabrat schematic overview graphic.ai

(P1) Show schematic of mouse head and brain, then have brain leave head and enter “frosted” beaker or have brain “become frozen” or similar

(P2) Have black line enter brain, creating “section” that moves onto glass slide (similar to top graphic)

(P3) Have brown stain appear on tissue (or have pipette drop stain onto tissue) (like middle glass slide graphic)

(P4) Show slide with section, then have microcentrifuge tube appear under section in slide and have brown stained section of slide drop out of bottom of slide into cap of tube, then zoom into inside of cap (similar to bottom row of graphics)

(P5) Fig 2.eps

B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Helene Doucet Beaupré: The main advantage of this technique over existing methods, like fluorescent activated cell sorting, is that with our technique the spatial resolution is maintained, allowing isolation of the specific cells of interest from the surrounding tissue. 

1.2. Audrey Chabrat: Generally, individuals new to this method will struggle, because this procedure includes several critical steps that require working quickly to maintain the intergrity of the RNA in the samples.
Protocol (read by voice talent at JoVE):

2. Sample sectioning
2.1. (15sec) To prepare the samples for sectioning, dissect the brains from day 1 postnatal mice in ice-cold L15 medium within 2 minutes of sacrifice. 
2.1.1. Wide/ Few seconds: Talent dissecting brain (Videographer: More Talent than mouse in shot)
2.2. (15sec) Next, place the brains into embedding molds in the appropriate orientation for sectioning and fill the molds with frozen tissue embedding media.

2.2.1. CU/  [placing the brains into embedding molds]

2.2.2. CU/  [filling the molds with frozen tissue embedding media]

2.3. (15sec) Then, immediately freeze the specimens in liquid nitrogen and store them at -80°C within 30 seconds of snap freezing.

2.3.1.  Med/ [freezing the specimens in liquid nitrogen]

2.3.2. Med/ [storing them at -80°C]

2.4. (20sec) Now treat membrane-coated glass slides with surface RNAse decontamination to remove any trace amounts of RNA, rinse them in DEPC (Pronounce: D-E-P-C) water, and let them air dry. 

2.4.1. Med/ Few seconds: Talent washing at least one slide with RNase decontamination container label visible in frame if possible 

2.4.2. Med/ Few seconds: Talent rinsing at least one slide, with DEPC container label visible in frame if possible.

2.4.3. Med/ Few seconds: [letting them air dry]

2.5. (15sec) When the slides are dry, set the cryostat chamber temperature to -20°C, and  transfer the frozen samples to the cryostat.

2.5.1. Med/ [setting the cryostat chamber temperature to -20°C]

2.5.2. Med/ Cleaning cryostat with surface RNAse decontamination solution

2.6. (20sec) For each sample, mount the frozen block onto the specimen clamp and slice the specimens at a 10 micron thickness, collecting the sections onto the membrane-coated slides.

2.6.1. CU/ [mount the frozen block onto the specimen clamp]

2.6.2. CU/ Few seconds: at least one section being cut (Videographer: Combine 2.6.2. and 2.6.3. as appropriate)

2.6.3. CU/ Few seconds: at least one section being collected on slide (Videographer: Combine 2.6.2. and 2.6.3. as appropriate)

3. Staining


3.1. (15sec) After letting the sections dry for at least 10 minutes, use a hydrophobic barrier pen to encircle the tissues. 

3.1.1. Wide/ Talent placing slide(s) to dry

3.1.2. CU/ [using a hydrophobic barrier pen to encircle the tissues]

3.2. (15sec) After about 10 seconds, place the slides in freshly prepared cold fixative solution for no more than 5 minutes at -20°C 

3.2.1. (A) Med/ Talent placing slides into fixative

 
(B) Talent placing slides in fixative into -20° C freezer 

3.3. (15sec) Now transfer the slides to a clean tray pre-treated with surface RNAse decontamination solution. First shake the slides once to remove any excess fixative and wash them with 6-8 quick dips in DEPC-PBS.
3.3.0 [added] Decontaminating tray
3.3.1. Med/ shaking the slides once to remove any excess fixative

3.3.2. Med/ washing them with 6-8 quick dips in DEPC-PBS

3.4. (10sec) Flick the slides to remove the excess DEPC PBS.
3.4.1. Med/ flicking the slides and placing them on tray
3.5. (20sec) Add 200 microliters of the primary antibody solution  to each section.

3.5.1. Med/ [transfering the slides]

3.5.2. CU/ Primary antibody being added to at least one section, with primary antibody container label visible in frame if possible.

3.6. (15) After 10 minutes at room temperature, wash the slides with 3 quick dips in DEPC-PBS and flick them once to remove the excess wash solution.

3.6.1. CU/ washing the slides with 3 quick dips in DEPC-PBS

3.6.2. CU/ flick them once to remove the excess wash solution

3.7. (25sec) Then incubate the samples in 200 microliters of the secondary antibody solution at room temperature. After 6 minutes, wash the slides in DEPC-PBS as just demonstrated, and incubate them in freshly prepared ABC solution for 4 minutes. 

3.7.1. CU/ Secondary antibody being added to at least one section, with secondary antibody container label visible in frame if possible 

3.7.2. CU/ Slide being dipped in DEPC-PBS 1-2 times

3.7.3. CU/ ABC solution being added to at least one section, with ABC container label visible in frame if possible

3.8. (20sec) After another quick DEPC-PBS wash, mix 196 microliters of freshly prepared DAB (Pronounce: D-A-B) with 4 microliters of RNase inhibitor, just before adding the solution to the section 

3.8.1. Med/ Talent mixing DAB with inhibitor, with inhibitor and DAB container labels visible in frame if possible.

3.8.2. CU/ [adding the solution to the section]

3.9. (15sec) Allow the DAB to develop for 1-2 minutes followed by a DEPC-PBS wash. 

3.9.1. CU/ Shot of section just after DAB has been added

3.9.2. CU/ Shot of section 1-2 minutes after DAB has developed

3.9.3. Med/ [a DEPC-PBS wash]

3.10. (15sec) Then dehydrate the sections with a few seconds incubation in absolute ethanol and flick the slides dry. 

3.10.1. CU/ Slide(s) being placed in ethanol, with ethanol container label visible in frame if possible

3.10.2. CU/ flicking the slides dry

4. Laser capture microdissection (LCM) 
4.1. (25sec) To proceed to LCM (Pronounce: L-C-M), next add 50 microliters of lysis buffer from an RNA extraction kit into the collecting tube cap. Then place one slide under the microscope with the sample side facing the cap.
4.1.1.  Wide/ adding 50 microliters of lysis buffer to the collecting tube cap

4.1.1A [added] CU/ collecting tube holder being placed on microscope stage
4.1.2. CU/ placing slide under the microscope with the sample side facing the cap

4.2. (10sec) Choose the best magnification for the sample, and adjust the focus to see the cells of interest.

4.2.1. CU/ [Choosing the best magnification]

4.2.2. Med. OTS/ Talent at computer/monitor adjusting focus 

4.3. (15sec) Then define the cutting area, and start cutting with the laser, collecting the dissected material in the collecting tube cap. 

4.3.1. Screen/ [defining the cutting area]

4.3.2. Screen/ [starting cutting with the laser]

4.3.3. CU/ If possible, shot of tissue in collecting tube cap

4.4. (25sec) Lyse the collected cells for 30 minutes at 42°C. During this time, pre-condition an RNA purification column from the RNA extraction kit with 250 microliters of conditioning buffer 

4.4.1. CU/ Lysis buffer being added to cells OR Cells in lysis buffer being placed at 42°C

4.4.2. MED/ [pre-conditioning an RNA purification column]

4.5. (20sec) Then load 50 microliters of ethanol to the lysed cells onto the column, and centrifuge the column for 2 minutes at 16,000 x g and room temperature, followed by two rinses with wash buffer 

4.5.0 [added] Adding 50 microliters of ethanol
4.5.1. CU/ loading 50 100 microliters of the lysed cells to column
4.5.2. Med/ Talent placing column into centrifuge

4.5.3. Med/ Talent adding wash buffer to column

4.6. (20sec) Finally, elute the RNA in the minimal recommended volume of 11 microliters of RNAse-free water, keeping 2 microliters aside to test the quality of the RNA 

4.6.1.1 [added] Adding RNAse-free water to column and placing in centrifuge
4.6.1. CU/ If possible, shot of RNA dripping into collection receptacle 
4.6.1.2 [added] CU/ show eluted RNA in bottom of column after spin-down

4.6.2. Med/ Talent adding RNA into appropriate receptacle for downstream analysis
5. Results: Representative LCM-isolated RNA analysis

5.1. This rapid immunolabeling procedure allows the visualization of cells of interest while maintaining the experimental RNA integrity. Depending on the experiment, LCM can be used as just demonstrated to isolate single cells [5.1.1.-LM] or larger regions of interest [5.1.2.-LM].
5.1.1. Chabrat Fig 1DE no label.ai: please highlight bottom right image AND/OR add/flash arrow in bottom right image

5.1.2. Chabrat Fig 1DE no label.ai: please highlight top right image

5.2. Degraded RNA has a considerable impact on the quality of the downstream analysis. Each sample is thus further processed on a microfluidics-based platform bioanalyser to allow quantification and verification of the integrity of the isolated RNA as just demonstrated. For example, here typical bioanalyser results of both degraded and good-quality RNA samples are shown [5.2.1.-LM].
5.2.1. Figure 2.eps

5.3. Indeed, digital gel [5.3.1.-LM] and electropherograms [5.3.2.-LM] demonstrate the importance of using an RNAse inhibitor in each solution to protect the RNA [5.3.3.-LM].
5.3.1. Chabrat Fig 2AB no label: please highlight/indicate gel on left

5.3.2. Chabrat Fig 2AB no label: please highlight/indicate graphs on right

5.3.3. Chabrat Fig 2AB no label: please highlight/indicate right most lane of gel and bottom right graph

5.4. Following this procedure, high-quality RNA can be further processed for downstream applications, including RNA-sequencing, microarray or qRT-PCR. For example, in these graphs, the average enrichment for Th [5.4.1.-LM] (Authors: do you say “T-H”?) and Aadc (Authors: do you say “A-A-D-C”?) [5.4.2.-LM] gene expression in the microdissected sample relative to midbrain sections was determined to be more than 170-fold.
5.4.1. Chabrat Fig 2C no label: Please highlight/indicate top graph AND/OR DA domain data bar in top graph

5.4.2. Chabrat Fig 2C no label: Please highlight/indicate bottom graph AND/OR DA domain data bar in bottom graph

6. Conclusion (said by authors on camera)

6.1. Helene Doucet-Beaupré: While attempting this procedure, it’s important to remember to work very quickly and with RNAse free material.

6.2. Audrey Chabrat: After watching this video, you should have a good understanding of how to isolate a specific population of cells from any tissue.

( 2013, Journal of Visualized Experiments


