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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? No
2. Does your protocol include software usage? No
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
We consider the step 2.2.3, 2.3.2, 4.2.1, 5.1.1, 7.2.4 are most important for the viewers.
4. 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. 
We think the step 2.2.3 is most difficult. We will prepare backup samples to ensure the shooting is successful.
5. Will the filming need to take place in multiple locations? No


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. [bookmark: OLE_LINK2][bookmark: _Hlk531032449]Caifeng Wang: RNA-binding proteins are essential to cellular physiology. Importantly, RBPs are highly expressed throughout spermatogenesis, and have been well documented as essential posttranscriptional regulators during all stages of germ cells [1].

1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Caifeng Wang: Identification of binding targets is critical to elucidate the mechanistic roles of RBP. This protocol represents an adapted application of the eCLIP method to capture endogenous direct RNA targets and establishes an applicable basis for eCLIP in mammalian testis [1].

1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.3. [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Caifeng Wang: The main advantage of this method is that it is non-radioactive, less time intensive, and provides stronger signal-to-noise ratio because the size-matched input was served as an appropriate background for authentic targets. Lastly, we think that small-scale sequencing of subclones are useful to following deep sequencing [1].

1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.


Introduction of Demonstrator: (Said by you on camera)

1.4. [bookmark: _GoBack]Caifeng Wang: Demonstrating the procedure will be Qiushi Xu, my colleague [1] [2].

1.4.1. Interview style: Author saying the above 
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.



Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.5. All performed animal experiments have been approved by the Nanjing Medical University committee. Male C57BL/6 mice were kept under controlled photoperiod conditions and were supplied with food and water.
1.6. 

Section - Protocol
2. Tissue Harvesting and UV Crosslinking
2.1. To begin this procedure, harvest about 100 milligrams of testes from mice of appropriate age for each immunoprecipitation experiment [1-TXT]. Place the tissues in ice-cold PBS [2].
2.1.1. MED: Talent harvest testes from mice. Alternatively, film an establishing shot of the talent approaching the lab bench with harvested testes in hand. TEXT: See text for details on euthanizing mice.
2.1.2. MED: Talent places the testes into ice-cold PBS.
2.2. Using a pair of fine-tipped tweezers, gently remove the tunica albuginea [1]. Add 3 milliliters of ice-cold PBS to a tissue grinder [2] and use a loose glass pestle to triturate the tissue by mild mechanical force [3].
2.2.1. CU: Talent uses a pair of fine-tipped tweezers to gently remove the tunica albuginea.
2.2.2. MED: Talent adds ice-cold PBS to a tissue grinder.
2.2.3. MED: Talent uses a loose glass pestle to triturate the tissue by mild mechanical force.
2.3. Next, transfer the tissue suspension to a cell culture dish and add ice-cold PBS up to 6 milliliters [1]. Shake the plate quickly so that liquid covers the bottom of the dish evenly [3].
2.3.1. MED: Talent transfers the tissue suspension to a cell culture dish and adds ice-cold PBS.
2.3.2. CU: Talent shakes the plate quickly. Show that liquid covers the bottom of the dish evenly.
2.4. Crosslink the suspension on ice three times with 400 millijoules per centimeter squared at 254 nanometers [1]. Make sure to mix the suspension between each irradiation [2].
2.4.1. MED: Talent crosslinks the suspension as described. Any action in this process can be filmed for this shot.
2.4.2. MED: Talent mixes the suspension.
2.5. Then, collect the suspension in a 15 milliliter conical tube [1] and centrifuge at 1,200 x g and at 4 degrees for 5 minutes [2]. Remove the supernatant and re-suspend the pellet in 1 milliliter of PBS [3].
2.5.1. MED: Talent collects the suspension in a conical tube.
2.5.2. MED: Talent closes a centrifuge lid and turns the centrifuge on. Videographer: Please capture a few takes of this shot, and do not show the tube clearly. Only show the talent operating the centrifuge. There are a few centrifugation steps in this protocol, a take of this shot will be used for most of them.
2.5.3. MED: Talent re-suspend the pellet in PBS. The supernatant should be removed prior to this shot.
2.6. After this, transfer the suspension to a 1.5 milliliter centrifuge tube [1]. Centrifuge at 1,000 x g and at 4 degrees Celsius for 2 minutes, and discard the supernatant [2]
2.6.1. MED: Talent transfers the suspension to a 1.5 mL centrifuge tube.
2.1.1. Use a take from 2.5.2.

3. Beads Preparation
3.1. First, add 125 microliters of protein A magnetic beads per sample to a fresh centrifuge tube [1]. Place the tube on the magnet to separate the beads from the solution [2]. After 10 seconds, remove the supernatant and wash the beads twice with 1 milliliters of ice-cold lysis buffer [3-TXT].
3.1.1. MED: Talent adds the beads to a fresh centrifuge tube.
3.1.2. MED: Talent places the tube on a magnet to separate the beads from the solution.
3.1.3. MED: Talent washes the beads in ice-cold lysis buffer. TEXT: See text for buffer composition.
3.2. Re-suspend the beads in 100 microliters of cold lysis buffer with 10 micrograms of eCLIP antibody [1]. Rotate the tubes at room temperature for 45 minutes [2]. Then, wash the beads twice with 1 milliliter of ice-cold lysis buffer [3].
3.2.1. MED: Talent re-suspend the beads in cold lysis buffer with eCLIP antibody.
3.2.2. MED: Talent places the tube on a rotator.
3.2.3. MED: Talent washes the beads with ice-cold lysis buffer.
4. Tissue Lysis and Partial RNA Digestion
4.1. To begin, re-suspend the tissue pellets in 1 milliliter of cold lysis buffer containing 22 microliters of 50x EDTA-free protein inhibitor cocktail and 11 microliters of RNase inhibitor [1]. Keep lysing the samples on ice for 15 minutes [2].
4.1.1. MED: Talent re-suspends the tissue pellet in cold lysis buffer containing 50x EDTA-free protein inhibitor cocktail and RNase inhibitor.
4.1.2. MED: Talent places the sample on ice.
4.2. Sonicate each sample as outlined in the text protocol [1]. Next, add 4 microliters of DNase to each tube, and mix well [2]. Incubate at 37 degrees Celsius for 10 minutes while shaking at 1,200 rpm [3].
4.2.1. MED: Talent sonicates a sample. Any action in this process can be filmed for this shot.
4.2.2. MED: Talent adds DNase to the tubes.
4.2.3. MED: Talent places the tubes on a shaker in an incubator. Videographer: Please capture a few takes of this shot, and do not show the contents of the tube clearly. A take from this shot will be used for all similar actions.
4.3. After this, add 10 microliters of diluted RNase and mix well [1-TXT]. Incubate at 37 degrees Celsius for 5 minutes while shaking at 1,200 rpm [2].
4.3.1. . TEXT: Diluted RNase: 4 U/µL RNase I in PBS.
4.3.2. Use a take from 4.2.3.
4.4. Then, centrifuge at 15,000 x g and at 4 degrees Celsius for 20 minutes to clear the lysate [1]. Carefully collect the supernatant and save input samples for RWB and RRI samples [2-TXT].
4.4.1. MED: Talent closes a centrifuge lid and turns the centrifuge on.
4.4.2. MED: Talent collects the supernatant and saves input samples. TEXT: RWB: Run for western blot; RRI: Run for RNA isolation.
5. Immunoprecipitation
5.1. First, add 1 milliliter of the lysate to the prepared beads [1] and rotate the samples at 4 degrees Celsius for either 2 hours or overnight [2].
5.1.1. MED: Talent adds lysate to the prepared beads.
5.1.2. MED: Talent places the tubes on a cold rotator.
5.2. After this, collect the beads with a magnetic stand and discard the supernatant [1]. Wash the beads twice with 900 microliters of high salt buffer [2-TXT] and then wash the beads twice with 900 microliters of wash buffer [3]. Then, wash the beads once with 500 microliters of 1x dephosphorylation buffer [4].
5.2.1. MED: Talent collects the beads on a magnetic stand. Videographer: Please capture a few takes of this shot, and do not show the contents of the tube clearly. A take from this shot will be used for all similar actions.
5.2.2. MED: Talent washes the beads with high salt buffer. TEXT: See text for buffer compositions. Video Editor: Leave this text overlay up for 5.2.2 – 5.2.4.
5.2.3. MED: Talent washes the beads with wash buffer.
5.2.4. MED: Talent washes the beads with dephosphorylation buffer.
6. RNA Adapter Ligation to RNA 3’ Ends
6.1. First, discard the supernatant and use fine pipette tips to remove any residual liquid [1]. Add 25 microliters of 3’ ligation master mix to each sample and carefully pipet to mix [2].
6.1.1. MED: Talent removes the supernatant and any residual liquid.
6.1.2. MED: Talents adds 3’ ligation master mix to each sample and pipets to mix.
6.2. Add 2.5 microliters of RNA adapter X1A and 2.5 microliters of RNA adaptor X1B to each sample [1]. Mix carefully by pipetting or flicking [2]. Incubate at 25 degrees Celsius for 75 minutes [3], making sure to flick the tube to mix every 10 minutes [4].
6.2.1. MED: Talent adds RNA adapter X1A and RNA adapter X1B to each sample.
6.2.2. CU: Talent mixes by flicking the tubes.
6.2.3. MED: Talent places the tubes into an incubator.
6.2.4. MED: Talent retrieves a tube and flicks it to mix.
6.3. Wash the beads once with 500 microliters of cold wash buffer [1]. Next, wash the beads once with 500 microliters of cold high salt buffer [2] and then with 500 microliters of cold wash buffer [3]. Repeat both of these washes once more [4].
6.3.1. Use a take from 6.3.2.
6.3.2. Use a take from 6.3.3.
6.3.3. Use a take from 6.3.2.
6.3.4. Use a take from 6.3.3.
6.4. Magnetically separate the beads [1] and use fine pipette tips to remove any residual liquid [2]. Re-suspend the beads in 100 microliters of cold wash buffer [3] and move 20 microliters to new tubes as RWB samples [4].
6.4.1. Use a take from 5.2.1.
6.4.2. MED: Talent removes any residual fluid.
6.4.3. MED: Talent re-suspends the beads in cold wash buffer.
6.4.4. MED: Talent takes an aliquot for an RWB sample.
6.5. Add 7.5 microliters of 4x LDS sample buffer and 3 microliters of 10x sample reducing agent to the remaining samples [1]. Incubate at 70 degrees Celsius for 10 minutes while shaking at 1,200 rpm [2]. After this, cool the samples on ice for 1 minute [3], and centrifuge at 1,000 x g and at 4 degrees Celsius for 1 minute [4].
6.5.1. MED: Talent adds 4x LDS sample buffer and 10x sample reducing agent to the remaining samples.
6.5.2. Use a take from 4.2.3.
6.5.3. MED: Talent places the samples on ice.
6.5.4. Use a take from 2.5.2.
7. SDS-PAGE and Membrane Transfer 
7.1. For RWB gel, place tubes on a magnet and separate protein eluate from the beads [1]. Load 15 microliters of sample into each well [2]. Next, add 500 microliters of antioxidant to 500 milliliters of 1x SDS running buffer [3].
7.1.1. Use a take from 5.2.1.
7.1.2. MED: Talent loads the samples into each well.
7.1.3. MED: Talent adds antioxidant to SDS running buffer.
7.2. Run the gel at 200 volts 1x SDS running buffer for 50 minutes, or until the dye front is at the bottom [1]. Transfer the protein-RNA complexes from the gel to a nitrocellulose membrane at 10 volts for 70 minutes in 1x transfer buffer with 10 percent methanol [2].
7.2.1. MED: Talent runs the gel as described.
7.2.2. MED: Talent transfers the protein-RNA complexes from the gel to a nitrocellulose membrane as described.
7.3. Block the RWB membrane in 5 percent milk in TBST at room temperature for 1 hour [1]. Rinse the membrane in TBST [2] and incubate with primary antibody in TBST overnight at 4 degrees Celsius [3].
7.3.1. MED: Talent blocks the RWB membrane in milk (sets the reaction aside on the lab bench to incubate at room temperature.
7.3.2. MED: Talent rinses the membrane in TBST.
7.3.3. MED: Talent places the membrane into the refrigerator.
7.4. After this, wash twice with TBST, with each wash lasting 5 minutes [1]. Incubate with secondary antibody in TBST at room temperature for 1 hour [2]. Then, wash the membrane three times with TBST [3-TXT].
7.4.1. MED: Talent washes the membrane with TBST.
7.4.2. MED: Talent sets the membrane aside on the lab bench to incubate at room temperature.
7.4.3. MED: Talent washes the membrane with TBST. TEXT: First wash: 5 min; Second wash: 10 min; Last wash: 15 min.
7.5. Next, mix equal volumes of ECL Buffer A and Buffer B [1]. Add this mixture to the membrane and incubate for 1 minute [2]. Cover the membrane with plastic wrap [3], and expose it to an X-ray film at room temperature for 2 – 3 minutes before developing the film [4].
7.5.1. MED: Talent mixes ECL Buffer A and Buffer B. TEXT: ECL: Electrochemiluminescence.
7.5.2. MED: Talent adds the Buffer A and Buffer B mixture to the membrane.
7.5.3. MED: Talent covers the membrane with plastic wrap.
7.5.4. MED: Talent exposes the membrane to X-ray film.







Section – Results
8. Results: Analysis of the eCLIP Method
8.1. In this study, MOV10 (“move-ten”) eCLIP in testes from adult wild-type mice with RNase I treating the crosslinked lysate [1]. The target protein, which is approximately 114 kiloDaltons, is successfully enriched [2]. 
8.1.1. LAB MEDIA: Figure 3. Video Editor: Show only Figure 3A.
8.1.2. LAB MEDIA: Figure 3. Video Editor: Still show only Figure 3A. Emphasize the upper image (the one labeled “UV”).
8.2. The qPCR results of cDNA, diluted 1-to-10, from various samples [1] reveals that non-crosslinked samples show decreased RNA recovery [2]. It is observed that the Ct values of the non-crosslinked group is generally 5 times more than UV-crosslinked group [3].
8.2.1. LAB MEDIA: Figure 3. Video Editor: Show only Figure 3B.
8.2.2. LAB MEDIA: Figure 3. Video Editor: Still show only Figure 3B. Emphasize the data columns for “non-UV” in both images.
8.2.3. LAB MEDIA: Figure 3. Video Editor: Still show only Figure 3B. Hold the emphasis from 9.2.2.
8.3. Representative results for PCR amplification and size selection via agarose gel electrophoresis are shown here [1]. The primer-dimer product appears at about 140 base pairs [2].
8.3.1. LAB MEDIA: Figure 4. Video Editor: Show only Figure 4A.
8.3.2. LAB MEDIA: Figure 4. Video Editor: Still show only Figure 4A. Emphasize the band at ~140 base pairs in the lane with the header “19 cyc non-UV”.
8.4. The UCSC genome browser view of two representative subclone sequences shows that MOV10-bound eCLIP tags are found to be located within the 3’ UTR (“U-T-R”) of gene Fto (“F-T-O”) [1]. The approximate rate of 3’ UTR targets accounts for 75 percent is consistent with the majority of MOV10 targets in HEK293 cells and in testes [2].
8.4.1. LAB MEDIA: Figure 4. Video Editor: Show only Figures 4B and 4C.
8.4.2. LAB MEDIA: Figure 4. Video Editor: Still show only Figures 4B and 4C. In Figure 4C, emphasize the orange area of the pie chart (the section labeled “3’ UTR”).
8.5. In contrast, MOV10L1-bound eCLIP tags are found to be located within a piRNA cluster indicating MOV10L1 targets piRNA precursors [1]. The approximate rate of piRNA precursor targets accounts for 42 percent, which reflect a trend from previous studies [2-TXT]. 
8.5.1. LAB MEDIA: Figure 4. Video Editor: Keep Figure 4B on screen, but swap in 4D to replace 4C.
8.5.2. LAB MEDIA: Figure 4. TEXT: Vourekas, A. et al. Genes & Development. (2015). Video Editor: Still showing only 4B and 4D. Emphasize the red/pink area of the pie chart (the section labeled “piRNA precursor”).
8.6. MOV10L1 eCLIP with a 40 unit per milliliter RNase I digestion [1] yields relatively more sequences with less than 20 base pairs [2].
8.6.1. LAB MEDIA: Figure 4. Video Editor: Show only Figure 4D.
8.6.2. LAB MEDIA: Figure 4. Video Editor: Still showing only Figure 4D. Emphasize the blue data column over <20.



Section - Conclusion
9. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
9.1. Caifeng Wang: The protocol described here represents the employment of the eCLIP method in reproduction, an area in which RNA-RBP interaction knowledge is rather insufficient [1]. 
9.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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