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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  

Can you record movies/images using your own microscope camera? (Y/N)____N_____  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: ________________N/A_____________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _2.5, 2.8, 3.5, 3.6, 4.1 and 5.1__________________________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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 using the step numbers listed in this document. (Please do not list entire sections.) ___3.5 and 3.6________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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

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 method is to validate mRNA targets of cellular micro RNAs utilizing a pulldown assay that uses biotinylated Locked Nucleic Acid based micro RNA mimics. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Jui Pandhare: This method can help answer key questions in the micro-RNA biology field, such as whether an in silico predicted mRNA directly interacts with the micro RNA [1-MED].
1.1.1. Jui speaks towards the camera, looking slightly off-frame, interview style. 
1.2. Jui Pandhare: The main advantage of this technique is that it utilizes biotinylated micro-RNA mimics to pulldown target mRNA. Most importantly, the utilization of locked nucleic acid-based micro-RNA mimics allow formation of high affinity and stable oligonucleotide duplexes rendering enhanced target specificity [1-MED].
1.2.1.   Jui speaks towards the camera, looking slightly off-frame, interview style.  

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Chandravanu Dash: The implications of this technique extend towards micro-RNA therapeutics, because studies have demonstrated that micro-RNAs play an important role in the development of several diseases making them attractive tools and targets for novel therapeutic approaches [1-MED]. 
1.3.1. Chandravanu speaks towards the camera, looking slightly off-frame, interview style.  

1.4. Chandravanu Dash: Though this method can provide insight into interaction of micro-RNA with its target mRNA, it can also be applied for the identification of micro-RNA targets by coupling sequence-based screening of the captured RNA pool [1-MED].

1.4.1. Chandravanu speaks towards the camera, looking slightly off-frame, interview style.

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. ** Jui Pandhare: Demonstrating the procedure will be Sabyasachi Dash, a (grad student) from our laboratory.  

1.5.1. Interview style: Jui saying the above 

1.5.2. Sabyasachi looks up from workbench or desk or microscope and acknowledges the camera.

Protocol: (read by voice talent at JoVE)
2. Preparation of Streptavidin Coated Magnetic Beads-I
2.1. To coat the magnetic beads with streptavidin, first, vortex the beads thoroughly to resuspend [1-MED]. Then, transfer 30 microliters of the resuspended beads in a 2-milliliter nuclease free microfuge tube [2-CU].
2.1.1. Talent vortexes the magnetic beads

2.1.2.  Talent transfers the magnetic beads in a microfuge tube.
2.2. Leave the tube filled with the magnetic bead suspension on the magnet for 2 minutes [1-MED over the shoulder]. After 2 minutes, remove the supernatant with the help of a micropipette, when the beads are drawn to the side of the tube in contact with the magnet [2-ECU].
2.2.1. Talent leaves the tube on the magnetic stand.

2.2.2. Talent shows the settling of the beads in the tube and then draws out the supernatant from the tube.
2.3. Then, add 100 microliters of wash buffer to the beads [1-CU-TXT]. After adding the wash buffer, remove the tube from the magnet [2-MED]. Then, vortex the beads for 15 seconds to wash them [3-MED].
2.3.1. Talent adds wash buffer to the beads. Text Overlay: Wash buffer: 10 mM Tris-Cl pH 7.5, 0.5 mM EDTA, 1 M NaCl
2.3.2.  Talent removes the tube from the magnet.

2.3.3.  Talent starts vortexing the beads in the tube.

2.4. Next, transfer the tube containing the magnetic beads on the magnet for 2 minutes [1-MED]. After the incubation is over, pipette out the supernatant and discard it [2-CU-TXT]. 
2.4.1. Talent transfers the tube with the magnetic beads on the magnet and starts the timer. Timer should be in the shot, if possible. Videographer: Use multiple takes as this shot will be reused later.

2.4.2.  Talent pipettes the supernatant out. Text overlay: Remove the tube from the magnet after 3 consecutive washes. Videographer: Use multiple takes as this shot will be reused later.
2.5. Then add 100 microliters of RNase freeing solution to the beads [1-CU-TXT]. Vortex the beads for 15 seconds to mix the RNase solution [2-MED]. Then, incubate the beads at room temperature for 5 minutes [3-MED].

2.5.1. Talent adds RNase freeing solution to the beads. Tube label with the solution should be in the shot, if possible. Text Overlay: RNase freeing solution: 0.1 M NaOH, 0.05 M NaCl
2.5.2.  Talent starts vortexing the tube. Videographer: Use multiple takes as this shot will be reused later.
2.5.3.  Talent leaves the tube on the work bench and starts the timer. Timer should be in the shot, if possible.  Videographer: Use multiple takes as this shot will be reused later.
2.6. After 5 minutes of incubation, transfer the tube containing the magnetic beads on the magnet for 2 minutes [1]. After the incubation, pipette out the supernatant and discard it [2]. 

2.6.1. Use shot 2.4.1.

2.6.2.  Use shot 2.4.2.

2.7. Next, add 100µL of resuspension solution to the beads [1-CU] and vortex for 15 seconds [2]. After vortexing, incubate the tube at room temperature for 5 minutes [3]. After 5 minutes, transfer the tube with the magnetic beads on the magnet for 2 minutes [4]. After 2 minutes, pipette out the supernatant and discard it [5]. 

2.7.1. Talent adds resuspension solution to the beads. Tube label with the resuspension solution should be in the shot, if possible.
2.7.2.  Use shot 2.5.2.

2.7.3.  Use shot 2.5.3.

2.7.4.  Use shot 2.4.1.

2.7.5.  Use shot 2.4.2.
2.8. Next, add 200 microliters of bead blocking solution to the beads [1-CU-TXT]. To resuspend the beads in the blocking solution, vortex it thoroughly at room temperature for 15 seconds [2]. Then leave the tube on a multi-tube rotator at 4 degrees Celsius for 16 hours [3-MED].
2.8.1. Talent adds blocking solution to the beads. Tube label with the solution should be in the shot, if possible. Text Overlay: Blocking solution: 1 µg/µL BSA, 2 µg/µL Yeast tRNA
2.8.2.  Use shot 2.5.2.

2.8.3.  Talent leaves the tube on a multi-tube rotator.
3. Preparation of Cell Lysate
3.1. To prepare the lysate, use a cell scraper and scrape the transfected HEK-293T cells under the laminar hood [1-MED over the shoulder]. Then transfer the cell suspension to a 2 milliliter microfuge tube [2-CU]. Next subject the cell suspension to centrifugation at 1500 x g for 5 minutes [3-MED over the shoulder].
3.1.1. Talent starts scraping the cells from the plate in the laminar hood.

3.1.2.  Talent transfers the cells in a microfuge tube.

3.1.3.  Talent leaves the tube in a centrifuge machine and starts the run. Centrifuge settings should be in the shot, if possible. Videographer: Use multiple takes as this shot will be reused later.
3.2. Post centrifugation, dissolve the cell pellet in 1X phosphate buffered saline maintained at pH 7.2 [1-CU]. Repeat the process of centrifugation to obtain a residual medium free pellet [2]. After the centrifugation is over, quickly transfer the pellet on ice [3-CU].
3.2.1. Talent dissolves the cell pellet in buffer. Tube label with the buffer should be in the shot, if possible.

3.2.2.  Use shot 3.1.3. 

3.2.3.  Talent transfers the tube with the pellet suspension on ice.
3.3. Next, prepare fresh cell lysis buffer [1-CU-TXT]….
3.3.1. Talent prepares fresh buffer by adding all the reagents in order. All the tube labels with the reagents should be in the shot, if possible. Text overlay: Refer to the text for the composition of the lysis buffer

3.4. After preparing the buffer, add 260 microliters of complete cell lysis buffer to the sample in the microfuge tube [1-CU]. Pipette the cell pellet several times for homogenous suspension [2-CU].
3.4.1. Talent adds lysis buffer to the microfuge tube. Tube label with the buffer should be in the shot, if possible.
3.4.2.  Talent pipettes the cell suspension several times.

3.5. To lyse the cells, incubate the tubes at -80 degrees Celsius for 10-15 minutes [1-WIDE]. Then leave the cells on ice [2-MED]. Repeat the centrifugation process at 16,000 x g for 5 minutes in a benchtop centrifuge at 4 degrees Celsius [3-MED over the shoulder].

3.5.1. Talent leaves the tube at -80 degrees Celsius and starts the timer. Timer should be in the shot, if possible.

3.5.2.  Talent leaves the tube on ice.

3.5.3.  Talent leaves the tube in the centrifuge machine and starts the run. Centrifuge settings should be in the shot, if possible.

3.6. After the centrifugation, transfer the supernatant containing lysate in a sterile 1.7 milliliter microfuge tube on ice [1-CU-TXT] and expel the pellet [2-CU]. To the supernatant, add 5 molar sodium chloride to achieve a final concentration of 1 molar [3-CU].

3.6.1. Talent transfers the supernatant to a microfuge tube. Text Overlay: The final volume of the lysate will be 240-250 µL

3.6.2.  Talent discards the pellet.

3.6.3.  Talent adds sodium chloride to the supernatant. Tube label with sodium chloride should be in the shot, if possible.
4. Preparation of Streptavidin Magnetic Beads-II 

4.1. First prepare the pull-down wash buffer [1-CU-TXT]…
4.1.1. Talent adds the reagents one after another to prepare the buffer. Text Overlay: Refer to the text for the composition of the pull-down buffer.

4.2. After overnight incubation post bead blocking, transfer the tube containing the magnetic beads on the magnet for 2 minutes [1]. Discard the supernatant after the incubation period [2].
4.2.1. Use shot 2.4.1.

4.2.2.  Use shot 2.4.2.

4.3. To the beads, add 150 microliters of ice-cold pull-down wash buffer [1-CU-TXT]. Then, vortex the beads at room temperature for 15 seconds [2] and immediately incubate at room temperature for 30-60 seconds [3-MED over the shoulder]. 
4.3.1. Talent adds pull-down wash buffer to the beads. Tube label with the buffer should be in the shot, if possible. Text Overlay: Wash the beads using the washing buffer for 3 times. Videographer: Use multiple takes, as this shot will be reused later.
4.3.2.  Use shot 2.5.2.
4.3.3.  Talent leaves the tube on the bench space and starts the timer. Timer should be in the shot, if possible.
4.4. After a minute, transfer the tube containing the magnetic beads on the magnet for 2 minutes [1]. Discard the supernatant after the incubation period [2]. Then resuspend the beads in 300 microliters of complete pull-down wash buffer [3-CU].
4.4.1. Use shot 2.4.1.

4.4.2.  Use shot 2.4.2.
4.4.3.  Talent adds pull-down wash buffer to the beads. Tube label with the buffer should be in the shot, if possible.
5. Pull-down of Target mRNA-miRNA Complexes
5.1. After adding sodium chloride, transfer 300 microliters of the cell lysate to a microfuge tube filled with 300 microliters of beads [1-CU]. Then, leave the mixture on the nutating mixer for an hour at room temperature [2-MED].

5.1.1. Talent transfers the cell lysate in the microfuge tube filled with the beads.

5.1.2.  Talent leaves the mixture on the nutating mixer and starts the timer. Timer should be in the shot, if possible.

5.2. After an hour, transfer the tube on the magnet for 5 minutes [1-MED over the shoulder]. Discard the supernatant after the incubation period [2].
5.2.1. Talent leaves the tube on the magnet and starts the timer. Timer should be in the shot, if possible. Videographer: Use multiple takes, as this shot will be reused later.
5.2.2.  Use shot 2.4.2.

5.3. Next, add 300 microliters of ice-cold complete pull-down wash buffer to the beads [1-TXT]. After the buffer is added, vortex the beads for 15 seconds at room temperature [2]. Then, place the tube on the magnet for 5 minutes [3]. Discard the supernatant after the incubation period [4].
5.4.1. Use shot 4.3.1. Text Overlay: wash the beads with pull-down wash buffer twice
5.4.2. Use shot 2.5.2.

5.4.3. Use shot 5.2.1.

5.4.4. Use shot 2.4.2.

5.4. 
Then, dissolve the beads in 100 microliters of nuclease free water [1-CU] and store on ice [2-MED].

5.4.1. Talent dissolves the bead in water. Tube label with water should be in the shot, if possible.
5.4.2. Talent leaves the tube on ice.

6. Total RNA Extraction, cDNA Synthesis and qPCR

6.1. 
Isolate the total RNA from the beads [1-MED]. Then, dissolve the RNA isolated in 25 microliters of nuclease free water [2-CU]. Next, measure the concentration of RNA in the spectrophotometer [3-MED over the shoulder-TXT]. Finally, prepare the working stock solution of RNA at 50 nanograms per microliter [4-CU].

6.1.1. Talent starts isolating the RNA.

6.1.2. Talent dissolves the RNA in nuclease free water.

6.1.3. Talent measures the concentration of RNA in the spectrophotometer. Text Overlay: absorbance at 260/280 nm
6.1.4. Talent prepares the working stock solution of RNA

6.2. 
Next, use 50 nanograms of the total isolated RNA to synthesize complementary DNA following manufacturer’s instruction [1-MED]. Then, add oligo dT primers to a final volume of 20 microliters [2-CU].
6.2.1. Talent starts isolating cDNA from the RNA using commercial kit.
6.2.2. Talent adds primers to the RNA. Tube label with the primers should be in the shot, if possible.

6.3. 
Place the PCR tube on the thermocycler and start the run [1-MED over the shoulder].

6.3.1. Talent places the tube in the thermocycler and starts the run. Text Overlay: Refer to Table 2 in the text for the qPCR conditions

6.4. 
After the qPCR is complete, transfer 9 microliters of the PCR reaction mix in each well of the plate [1-CU]… To each well, add 1 microliter of complementary DNA to achieve a final volume of 10 microliters [2-CU]. 
6.4.1. Talent starts adding PCR reaction mix to each of the wells in the plate.

6.4.2. Talent starts adding DNA to each well of the plate. 

6.5. 
Next, use heat resistant PCR plate sealer to seal the PCR plate and load on the thermocycler [1-MED over the shoulder]. Then start the program on the thermocycler [2-MED over the shoulder-TXT]. 
6.5.1. Talent seals the PCR plate with heat resistant PCR plate sealer.

6.5.2. Talent loads the plate on the thermocycler and starts the run. Text Overlay: Refer to the Table 4 in the text for the thermocycler conditions
7. Results: Use of MicroRNAs to Capture the Target mRNA
7.1. In order to validate the targets of miR-125b, the expression levels of target mRNAs of PARP-1 and p53 is studied. Interestingly, the expression levels of PARP-1 and p53 mRNAs are comparatively higher than the actin mRNA which is the negative control. Other negative controls used in the experiment are no template and 3’ biotinylated scrambled sequences [1-LM]. 
7.1.1. 57786_Pandhare_Fig 3A: Editors, please point arrows to highlight the bars corresponding to PARP-1 and p53 when the VO mentions, “expression levels of PARP-1…higher”. Editors, highlight the bars corresponding to NTC, scrambled and actin when the VO mentions, “actin mRNA…scrambled sequences”. Editors, PARP-1 bar shows the validation of the target and p53 bar represent the positive control whereas actin, NTC and scrambled represents the negative controls. 
7.2. Additionally, the 3’ untranslated region of PARP-1 and p53 quantified, also show varying levels of amplification. This is in comparison to the negative controls such as actin, no template and 3’ biotinylated scrambled sequences. This amplification of PARP-1 and p53 indicates that, these are strong targets of cellular miR-125b [1-LM]. 
7.2.1. 57786_pandhare_Fig 3B: Editors, please point arrows to highlight the bars corresponding to PARP-1 and p53. Editors, highlight the bars corresponding to NTC, scrambled and actin when the the VO mentions, “in comparison…scrambled sequences”. Editors, PARP-1 bar shows the validation of the target and p53 bar represent the positive control whereas actin, NTC and scrambled represents the negative controls. 
8. Conclusion (said by authors on camera)

8.1. Sabyasachi Dash: Once mastered, this technique starting with the plating of cells, transfection of biotinylated LNA mimics and concluding with the PCR analyses can be done in a week, if it is performed properly [1-MED].
8.1.1. Sabyasachi speaks towards the camera, looking slightly off-frame, interview style.
8.2. Sabyasachi Dash: After watching this video, you should have a good understanding of how to validate putative targets of micro-RNAs in mammalian cells. This can be achieved with higher specificity to low noise ratio by utilizing lock nucleic acid based 3’biotin-tagged microRNA mimics in mammalian cell transfections [1-MED]. 
8.2.1. Sabyasachi speaks towards the camera, looking slightly off-frame, interview style.
8.3. Sabyasachi Dash: Don't forget that working with RNA, especially small RNA such as miRNA can be highly sensitive and prone to degradation and precautions such as preparation of fresh buffers and reagents, utilization of nuclease free microfuge tubes and proper cell lysis procedures should always be done critically while performing this procedure [1-MED].  
8.3.1. Sabyasachi speaks towards the camera, looking slightly off-frame, interview style.
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.
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