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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
Can you record movies/images using your own microscope camera? NA
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.

2. Does your protocol include software usage? N
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.

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. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
4.1.1., 4.2.2., 4.2.4., 4.4., 4.5.2., 4.5.3., 
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. (Please do not list entire sections.)
Difficult aspect is not to lose too much material, for example during purification on beads – transferring or removing all supernatant without taking the beads (steps 4.2., 4.4.)
5. Will the filming need to take place in multiple locations? N
If yes, how far apart are the locations? 


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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

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

1.1. Nevena Cvetesic:  This method can help answer key questions in the field of gene regulation, as it enables core promoter and enhancer discovery using low amounts of starting material.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Elena Pahita: The main advantage of this technique is that it allows unbiased genome-wide single-nucleotide resolution mapping of RNA polymerase II transcriptional start sites using only 10 ng of total RNA.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

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

1.3. Boris Lenhard: CAGE is proving to be invaluable for uncovering disease-associated transcriptional start sites that can be used as diagnostic markers. SLIC-CAGE extends these discoveries to scarce samples such as tissue biopsies. 
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.4. Boris Lenhard : SLIC-CAGE is ideally-suited for in-depth and high-resolution promoter analysis of rare cell types, including early embryonic developmental stages or embryonic tissue from a wide range of model organisms.  
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.5. Nevena Cvetesic: Since there are numerous steps in this protocol, it is crucial to minimize sample loss in each step by taking care to retrieve as much material as possible when transferring between tubes. 
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.



Section - Protocol
2. Preparation of DNA Templates and Reverse Transcription 
2.1. Start by preparing the PCR mix for each template [1]. Combine buffer, dNTPs (pronounce D-N-T-Ps), unique forward primer, template plasmid with the synthetic carrier gene, and Phusion polymerase according to manuscript directions [2]. Mix reagents by pipetting [3].   
2.1.1. WIDE: Establishing shot of talent at the lab bench.
2.1.2. MED: Talent combining the reagents.
2.1.3. CU: Talent pipetting the mixture.
2.2. Add 90 microliters of the PCR mix to 10 microliters of each reverse primer and mix [1-TXT]. Refer to the manuscript for thermocycling conditions [2]. 
2.2.1. CU: Talent adding PCR mix to tubes with reverse primer. TEXT: See Table 2 for list of primers
2.2.2. MED: Talent programming the PCR machine.
[bookmark: _GoBack]NOTE: Video Editor: Authors would like to split this section up so the steps 2.1 - 2.2. are in one section titled ‘Preparation of DNA Templates’ and steps 2.3 – 2.4 are in another section titled ‘Reverse Transcription’. This will require the numbering to be changed. 
2.3. Perform reverse transcription, or RT, on the RNA of interest [1]. Combine 1 microliter of reverse transcription primer, 10 nanograms of RNA, and 4990 nanograms of carrier mix in a total volume of 10 microliters [2]. Mix by pipetting up and down [3].
2.3.1. MED: Reverse transcription reagents on lab bench.
2.3.2. MED: Talent adding reagents to tube. 
2.3.3. CU: Talent pipetting up and down. 

2.4. Heat the mixture to 65 C for 5 minutes [1] and then immediately place it on ice [2]. Prepare the RT mix according to manuscript directions and add 28 microliters of the mix to the 10 microliters of RNA [3]. Mix the contents of the tube by pipetting until homogenous [4]. Run RT in a thermocycler [5]. 

2.4.1. MED: Tube heating.
2.4.2. MED: Talent placing tube on ice. 
2.4.3. MED: Talent adding mix to tube with RNA.
2.4.4. CU: Talent pipetting the tube contents.
2.4.5. WIDE: Talent placing tubes inside the thermocycler. TEXT: See manuscript for thermocycling conditions
3. Purification of cDNA:RNA Hybrids Using Magnetic Beads
3.1. Once reverse transcription is complete, purify the product with DNase and RNase-free SPRI (pronounce ‘S-P-R-I’) magnetic beads [1]. Add the beads to the RT mix at a volume ratio of 1.8 to 1 and mix well by pipetting [2]. Let the mixture sit at room temperature for 5 minutes [3]. 
3.1.1. MED: Talent removing RT tubes from thermocycler.
3.1.2. CU: Talent adding beads to RT tube and pipetting to mix.
3.1.3. MED: Tubes sitting on lab bench. 
3.2. Then, place the beads on a magnetic stand and let them separate for 5 minutes [1]. Discard the supernatant and add 200 microliters of freshly prepared 70% ethanol to the beads [2]. Do not mix the beads or take them off the magnetic stand and remove the ethanol immediately after adding [3-TXT].
3.2.1. MED: Tubes with beads on magnetic stand.
3.2.2. CU: Talent removing supernatant from tube and adding ethanol.
3.2.3. CU: Talent removing ethanol from tube. TEXT: Repeat ethanol wash 2 X
3.3. Keep the tube on the magnetic stand and remove all traces of ethanol by pushing any remaining droplets out with a P10 pipette [1]. Immediately add 42 microliters of water [2-TXT] and pipette up and down 60 times to elute sample, taking care to not cause foaming [3].
3.3.1. CU: Talent removing droplets of ethanol.
3.3.2. CU: Talent adding water. TEXT: Preheat water to 37 C
3.3.3. CU: Talent pipetting sample up and down.

3.4. Incubate the tube at 37 C for 5 minutes without the lid [1] and then separate the beads on the magnetic stand [2]. Then, transfer the supernatant to a new set of tubes, taking care to retrieve all supernatant but avoid bead carryover [3]. 
3.4.1. MED: Tube incubating.
3.4.2. MED: Talent placing tube on magnetic stand.
3.4.3. CU: Talent pipetting the supernatant out of the tube.
4. Cap-Trapping
4.1. After RNase I treatment, mix 45 microliters of sample with 105 microliters of prepared streptavidin beads [1] and incubate at 37 C for 30 minutes [2]. During the incubation, pipette the sample every 10 minutes to mix [3]. Then, separate the beads on the magnetic stand and remove the supernatant [4].
4.1.1. MED: Talent adding beads to sample and pipetting to mix.
4.1.2. MED: Talent placing sample in the incubator.
4.1.3. CU: Talent pipetting sample up and down.
4.1.4. MED: Talent placing sample on the magnetic stand.
4.2. Wash the beads with buffers A, B, and C [1-TXT]. Starting with buffer A, resuspend the beads in 150 microliters of buffer [2], separate on the magnetic stand for 2 to 3 minutes [3], and then remove the supernatant [4]. Preheat buffers B and C to 37 C and repeat the wash steps [5].
4.2.1. MED: Buffers A, B, and C on lab bench. TEXT: See manuscript for buffer recipes
4.2.2. MED: Talent resuspending beads. 
4.2.3. MED: Talent placing tube with beads on magnetic stand.
4.2.4. CU: Talent removing supernatant.
4.2.5. MED: Buffers B and C preheating.

4.3. Elena Pahita:  To remove all non-capped RNA, it is crucial to wash the Streptavidin beads and tube walls thoroughly and to completely remove the wash buffer before adding the next one.

4.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
4.4. To release the cDNA, resuspend the beads in 35 microliters of 1X RNase I buffer and incubate at 95 C for 5 minutes [1]. After incubation, immediately place the beads on ice for 2 minutes [2]. Separate the beads on a magnetic stand and transfer the supernatant to a new set of tubes [3]. 
4.4.1. MED: Talent placing resuspended beads in the thermocycler. 
4.4.2. MED: Talent placing beads on ice. 
4.4.3. MED: Talent transferring supernatant to a new tube.

4.5. Resuspend the beads in 30 microliters of 1X RNase I buffer [1] and then separate on a magnetic stand [2]. Combine the supernatant with the previously collected supernatant for a total volume of about 65 microliters [3].

4.5.1. MED: Talent resuspending beads.
4.5.2. MED: Talent placing tube with beads on magnetic stand.
4.5.3. CU: Talent adding new supernatant to the one previously collected

5. Control of Degradation Level and Determination of the Number of PCR Cycles

5.1. Perform qPCR to determine the number of PCR cycles for target library amplification. Prepare the qPCR master mixes for amplifying whole libraries and DNA from the carrier [1-TXT]. Set thermocycling conditions according to manuscript directions and amplify the prepared sample [3].

5.1.1. WIDE: Talent at the lab bench mixing PCR reagents. TEXT: See manuscript for master mix and primers 
5.1.2. WIDE: Talent programming the PCR machine.



Section – Results
6. Results: DNA Quality and Validation of SLIC-CAGE Libraries 
6.1. The SLIC-CAGE (pronounce ‘slik cage’) protocol makes it possible to obtain sequencing-ready libraries from nanograms of starting RNA material [1]. The fragment length in the final library ranges between 200 and 2000 base pairs [2]. 
6.1.1. Figure 4A. 
6.1.2. Figure 4A. Video Editor: Emphasize the large curve on the graph centered at around 700bp
6.2. Shorter fragments are PCR artifacts and can cause sequencing problems down the line [1]. Additional rounds of size selection can be performed to remove them [2]. 
6.2.1. Figure 4A. Video Editor: Emphasize the two small curves on the graph centered at around 150bp.
6.2.2. Figure 4B
6.3. Compared to nanoCAGE, SLIC-CAGE exhibits significantly better performance at transcription start site identification, which is evident from the receiver operating characteristic curves of the two techniques performed on varying quantities of S. cerevisiae total RNA [1].
6.3.1. Figures 5 B and C.






Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Nevena Cvetesic: While performing this protocol, it is important to keep in mind that sample loss may lead to low-complexity libraries. To prevent it, low-binding pipette tips and tubes must be used.
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
7.2. Boris Lenhard: Without SLIC-CAGE, promoter analysis of rare cell types has so far been inaccessible, including analysis of embryonic developmental stages or embryonic tissue from a wide range of model organisms.
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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