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Title: MicroRNA Expression Analyses in Prostate Cancer Clinical Tissues
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? No
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? No
C.  From the steps you’ve indicated that you would like filmed, which steps of your protocol will viewers benefit most from having filmed?  List 4-6 steps.
Section 3: In situ hybridization- pre-treatment step (3.1), hybridization step (3.2) and detection step (3.4)

Section 2: 2.1.1
D.  Will the filming need to take place in multiple locations? Yes. Filming needs to take place in two labs (Room 226, Bldg. 12 and Room 101, Bldg. 42). Two labs are located in different buildings within SFVAMC- about 5 min walk. 
1. Introduction (Schematic Overview and Interview)

A. The Schematic Overview (read by voice talent at JoVE):
1. Introduction (Schematic Overview and Interview)

A. The Schematic Overview (read by voice talent at JoVE):
The overall goal of this video is to describe a simplified workflow for microRNA analyses in archived prostate cancer clinical specimens using a combination of quantitative real-time PCR and in situ hybridization with the implementation of locked nucleic acid-based probes. (intro)  
This is achieved by first isolating tissue from prostate cancer FFPE sections using Laser Capture Microdissection followed by a microRNA extraction. (P1)  
Next, two-step RT-PCR is used to quantify the microRNA in the tissue, and (P2) to localize the microRNA, in situ hybridization analysis is performed using digoxigenin-labeled LNA probes (P3) and AP-conjugated anti-digoxigenin antibody detected by BM purple. (P4)  
The presented results show expression of a microRNA in prostate cancer clinical tissues using these techniques. (P5) 
Video editor:
P1 – Begin with the grey slide in the upper left, apply the title.  Then, invert the images of the test tubes and simply draw arrows from the slide to the two tubes, including “normal” and “cancer” tissue titles.  Then, add the caption “total RNA (including microRNAs)” as the narrative wraps up.

P2 – now use the miRNA portion of the schematic with the hairpin blue-red-green lines, and red-green lines below.  Keep all captions.

P3 – We now start with the blue comb-shape (upper right), apply all labels.  Animate the addition of the circle-D+comb, with added label.  The two combs are meant to match up, so make that more clear by changing the color of one and having their teeth touch.

P4 – Now, adding the AP conjugated Anti-Digoxigenin shape, which should float onto the circle-D and the shape is too small, make it much larger.  Then, fade to addition of BM purple and the tissue image at the end of the P4 narrative.  This includes the drawing, and the small box photo below it.

P5 – Mid-way through the sentence, fade to the chart in the lower left. Then, fade to the two tissue images with their bottom titles, in the lower left.
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B.  Introductory Interview (said by you on camera -- don’t forget to smile!)  
1.1 
Sharanjot Saini: MicroRNAs have been recognized as alternate disease biomarkers for prostate cancer. However, microRNA analyses in prostate cancer clinical specimens is often challenging owing to tumor heterogeneity, stromal contamination and so forth. 

1.2
Rajvir Dahiya:  We have optimized the workflow for accurate microRNA expression analyses in prostate cancer clinical specimens.  Using these profiles, prognosis, diagnosis and therapy of prostate cancer, is possible because they often correlate with the clinical outcome of the disease.

1.3 
Varahram Shahryari: Accurate expression profiling in prostate cancer tissues is often hindered by heterogeneity of prostate cancer lesions. This is overcome using a laser-capture microdisssection, or LCM, to collect benign and malignant epithelial cells within the same tissues, with reduced stromal contamination.

1.4 
Nathan Bucay: LCM of archived FFPE tissues followed by micro-RNA expression profiling using has been found to be sensitive, reliable and cost-effective. As a complementary technique, optimized in situ hybridization offers a view of where the micro-RNA are expressed.
C. The Protocol Section (read by voice talent at JoVE)
1. Laser Capture Microdissection for isolation of miRNA 
1.1. Once tissues have been collected and made into 10 micron sections, remove the paraffin. [WID]

1.1.1. establish the lab setting, talent pouring xylene bathes at hood

1.2. In a fume hood, soak the slides in xylenes for 10 minutes, two times. [MED]

1.2.1. film as written

1.3. Then, rehydrate the tissues by moving them through a series of progressively aqueous alcohol baths.  [MED/TEXT]

1.3.1. show moving the tissues between baths, all baths should be in the shot and clearly labeled, TEXT: 100%, 95%, 90%, 80%, 70%), 5 min / bath

1.4. Next, apply a hematoxylin stain for 30 seconds [1.4.1. - CU] and rinse the slides in water. [1.4.2 – MED]

1.4.1. Dipping slides into stained bath

1.4.2. film as written

1.5. Now rehydrated, move the tissues through another graded alcohol series, beginning with 70%. [MED/TEXT]

1.5.1. like 1.3.1, in reverse, TEXT: 70%, 80% 90%, 95%, 100%, 5 min / bath

1.6. Then, bathe the sections in xylenes for five minutes and let them air dry. [MED]

1.6.1. removing slides from xylene bath (labeled) and setting up to dry

1.7. Take the dry slides to the laser capture microdissection instrument.  [WIDFOL]

1.7.1. taking slides to LCM 

Please note that shots 1.8-1.10 were reordered and shot as the following with the videographer and shot 1.11 was not shot as control tissue is present on the same slide as cancer tissue: 

1.8. Use pathologist-marked slides to identify the prostate cancer foci and benign/normal areas. [ECU]

1.8.1. show detail of cancer slide, to see writing/marks on slide

1.9. Follow the manufacturer's guidelines for performing laser capture micro-dissection.  [MED]

1.9.1. setting up slide on the LCM (take 2)
1.10. Set the beam width to 10 to 20 microns and pulse it with 70 to 90 miliWatts. [CU MED]

1.10.1. adjusting settings as described, show values Pl note we are also sending a screenshot of this as SCREENSHOT 1.10. 
1.11. delete 
1.12. Use infrared pulses to capture areas of interest onto laser capture microdissection caps. [CU]

1.12.1. film as written, show caps. Pl note we are also providing SCREENSHOT for this step as SCREENSHOT 1.12
1.13. For each sample, add the contents of the cap to a collection tube … [MED]

1.13.1. adding content of caps to a collection tube

1.14. … and immediately process the cells for miRNA extraction. [WID]

1.14.1. setting up at bench to use RNA extraction kit
2. miRNA Preparation from Laser Capture Microdissected Tissue
2.1. Extract the total RNA using a commercial kit, according to the manufacturer's instructions.  [WID]

2.1.1. loading column to collect elution

2.2. Elute the RNA into twenty to thirty microliters of nuclease free water and proceed quickly. [CU]

2.2.1. detail of elution being collected under column

2.3. Next, use a reverse transcriptase reaction kit to make cDNAs using micro-RNA specific primers. [WID]
2.3.1. setting up RT-kit 
2.4.  Set up each reaction using 10 to 100 nanograms of total RNA. [MED]

2.4.1. setting up the initial reaction to make cDNA

2.5. Once collected, dilute the cDNA by a factor of five to ten, [2.5.1 - MED] for a concentration of about one to 20 nanograms. [2.5.2 - CU]

Changed
2.5.1. Taking cDNA out of PCR machine

2.5.2. making cDNA dilutions
2.6. Now, set up the PCR reactions in triplicate from the cDNA using MicroRNA assays [2.6.1 - MED] with a Fast Universal master mix.  For the control use RNU 48 as a template. [2.6.2 – MED]

2.6.1. loading tubes with master mix

2.6.2. adding template to the tubes

2.7. To calculate the relative change in gene expression, use the comparative Ct method. [MED]

2.7.1. talent analyzing RT-PCR curves/graphs
3. miRNA Expression Analysis by in situ Hybridization
3.1. To begin, pre-treat the five-micron thick tissue sections.  [WID MED]

3.1.1. establish talent with slide, near incubator

3.2. Fix the slides at 56 ºC for an hour. [MED WID]

3.2.1. loading incubator

3.3. Then, deparaffinize the slides with two fifteen-minute xylene baths at room temperature. [MED]

3.3.1. At hood, doing xylene bath for 15 min [MED]. 
3.3.2. At hood, moving slides between baths labeled as “xylenes” [CU] 
Note: all the baths should be labeled.
3.4. Following the xylenes, rehydrate the tissues through a graded-ethanol series.  [MED]

3.4.1. arranging ethanol series baths, TEXT: 100, 100, 95, 90, 80, 70% EtOH; 5 min / bath

3.5. Then, soak the tissues in water for five minutes.  [MED]

3.5.1. moving slides from 70% EtOH bath into water bath

3.6. Next, fix the tissues with 4% PFA in PBS at room temperature for 20 minutes.  [MED]

3.6.1. loading into PFA, starting timer
3.7. Wash off the fixative with two 5 minute washes in PBS.

3.7.1. Wash off the fixative and moving between PBS baths

3.8. Now, load proteinase K at 10 micrograms per milliliter into pre-warmed proteinase K buffer ... [MED]

3.8.1. film as written

3.9. ...and incubate the tissues in the solution, at 37 ºC for 10 minutes. [WID]

3.9.1. Loading the slides into PK bath and
3.9.2.  [split shot] Then into 37 ºC incubator

3.10. Following the treatment, rinse the slides with 0.2% glycine in PBS for 30 seconds ... [MED]

3.10.1. film as written

3.11. … and wash the slides in PBS at room temperature for five minutes. [CU]

3.11.1. loading into PBS bath

3.12. Then, soak them in 4% PFA again for 15 minutes.  [3.12.1]

3.13. Again, wash the fixative off with two, five-minute PBS baths. [3.13.1]

3.14. The tissues are now ready to be hybridized. [WID]

3.14.1. preparing to use pre-hyb buffer Show pretreated slides 
3.15. First, draw a hydrophobic circle around the tissue using a pap pen so the solution in subsequent steps stays on the tissue section. Incubate the tissues in pre-hybridization buffer for three to four hours at 55 ºC. [MED]

3.15.1.  [added] Mark tissue section with a pap pen.

3.15.2. loading pre-hyb buffer onto the slides

3.16. Do this in a chamber, humidified by towels soaked with 50% formamide / 50% 5X SSC solution. [CU]

3.16.1. adding solution to towels and loading slide chamber slides into chamber with soaked towels

3.17. Now, prepare the digoxigenin-labeled, micro-RNA-specific probe and the control probe. [WIDFOL]

3.17.1. collecting probe stock and taking them to bench 

3.18. Plan on making 20 to 50 nanoMolar dilutions, but first, dilute the probes with [3.18.1 - MED] just 25 microliters of hybridization buffer, less than needed for the final dilution. [3.18.2 – CU]

3.18.1. transferring aliquots of concentrated probes to new tubes (MED)
3.18.2. adding hyb buffer to the new tubes (CU)
3.19. Next, heat the probes to 90 ºC for approximately four minutes. [CU]

3.19.1. probes placed in at boiling water temperature.
3.20. Then, put the probes on ice. [MED]

3.20.1. film as written

3.21. Finally, further dilute the probes with ice-cold hybridization buffer to their final concentrations of 20 to 50 nanoMolar. [MED]

3.21.1. Making probe solution from the two boiled tubes and cold hyb buffer

3.22. Now, apply 100-400 µL of probe solution to each slide. [CU]

3.22.1. demonstrating on one slide

3.23. delete
3.24. Then, incubate them for twelve to sixteen hours at the appropriate hybridization temperature. [MED]

3.24.1. Loading chamber into incubator

3.25. The next day, perform an SSC solution wash in several steps. [WID]

3.25.1. Pl replace this with take 2 of shot 3.25.1 talent preparing performing SSC baths, TEXT: 2X SSC, 45 ºC, 10 min; 1.5X SSC, 45 ºC, 10 min; 0.2X SSC,  37 ºC, 20 min; 0.2X SSC,  37 ºC, 20 min  

3.26. Following the washes, incubate the slides in blocking solution at room temperature for one to two hours. [MED]

3.26.1. pouring block solution bath, Moving slides from 0.2X SSC to blocking solution bath, starting timer

3.27. Following blocking, soak the tissues in one to 100, AP-conjugated anti-digoxigenin in PBS. [MED]

3.27.1. Get rid of blocking solution, Loading slides with  AP-conjugated anti-digoxigenin

3.28. Do this for one to four hours at room temperature or overnight at 4 ºC. [MED]

3.28.1. Setting aside slides with AP-conjugated anti-digoxigenin to incubate at RT, starting timer

3.29. Later, remove the excess antibody with three washes in PBS for 10 minutes per wash. [MED]

3.29.1. performing a PBS wash

3.30. Follow with two five-minute washes in AP buffer, at room temperature. [MED]

3.30.1. performing an AP buffer wash

3.31. Then, incubate the slides in BM Purple AP-substrate, [3.31.1 – MED] shielded from light, at room temperature for one hour to twenty hours. [3.31.2 – CU]

3.31.1. moving slides into BM Purple AP-substrate
3.31.2. wrapping slides in bath with foil and starting a timer

3.32. The next day, remove the BM Purple with a rinse in 0.1% Tween-20 in PBS.  [MED CU]

3.32.1. film as written

3.33. Then, wash them two times in water and mount them with aqueous mounting media. [MED]

3.33.1. water-washing the slides Remove from water and mount with aqueous media. 
4. miRNA Expression in Metastatic Cancer Tissues
4.1. Using the described protocol of microRNA extraction and RT-PCR, miR-203 was examined in prostate cancer and normal adjacent tissues.  The relative expression varied in a substantial fraction of tissues.  RNU48 was used as a control. [LM]

4.1.1. LAB MEDIA: 53123_Fig. 1.tif 

4.2. Prostate cancer tissues were either microdissected under the microscope or were subjected to LCM and then analyzed.  The relative miR-383 expression in tumor tissues was compared to matched normal controls. LCM-prepared tissue detected microRNA expression more reliably.  [LM]

4.2.1. LAB MEDIA: 53123_Fig. 2.tif  

4.3. In situ hybridization to miR-203 was performed in normal and bone metastatic prostate cancer tissue.  U6 RNA detection was used as a control. [LM]

4.3.1. LAB MEDIA: 53123_Fig. 3B.tif  

4.4. Based on the intensity of staining, miR-203 expression was scored from 1 to 4 in cells of each tissue.  The expression was thus found to be statistically lower in the bone metastatic tissue. [LM]

4.4.1. LAB MEDIA: 53123_Fig. 3C.tif
5. Conclusion Interview
5.1. Sharanjot Saini: After watching this video, you should have a good understanding of how to assess miRNA expression in prostate cancer clinical specimens. 

5.2. Nathan Bucay: During the entire workflow, it is of utmost importance to maintain an Rnase-free environment.  Also, working with paraformaldehyde and xylene can be extremely hazardous and precautions such as working in a fume hood and wearing personal protective equipment should always be taken while performing this procedure. 

5.3. Sharanjot Saini: Following this procedure, analyses are performed to assess if microRNA expression is correlated with the clinicopathological variables of the disease and in order to answer questions like if the expression of a particular microRNA has an associated prognostic or diagnostic potential.

5.4. Nathan Bucay: Our optimized miRNA ISH protocol can be applied to prostate cancer tissue slides or prostate cancer tissue microarrays (TMA). This protocol can also be applied to other tissue types with optimization.

G. List of Provided Media (provided by you)
4.1.1 Figure 1 LAB MEDIA: 53123_Fig. 1.tif- miR-203 expression in normal and tumor tissues by RT-PCR. 

4.1.2 Figure 2 LAB MEDIA: 53123_Fig. 2.tif: Comparison of miRNA analyses by LCM vs normal microdissection.   
4.1.3 Fig 3B   LAB MEDIA: 53123_Fig. 3B.tif In situ hybridization to miR-203 was performed in normal and bone metastatic prostate cancer tissue.  U6 RNA detection was used as a control.

4.1.4 Fig 3C LAB MEDIA: 53123_Fig. 3C.tif 1.1: miR-203 expression scoring in normal and bone metastatic tissue by ISH. 

GENERAL PREPARATION NOTES
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.
 2015, Journal of Visualized Experiments


