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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
2. Does your protocol include software usage? N
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.)
2.1; 2.3; 3.6; 3.7
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.)
For us working on HIV envelope, which is hypervariable, the most difficult part is step 2.1, the primer design. Investigators working on biological systems other than HIV may not face such a difficulty.
5. Will the filming need to take place in multiple locations? 
Primer design, RNA absorbance measurement and experimental work are done in different rooms. 
If yes, how far apart are the locations? 
The rooms are all on the same floor, at about 20 yards distance from each other



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. Antonio Mancarella: Conventional RT-PCRs do not allow for discrimination between sense and antisense sequences when used to detect RNAs encoded by overlapping genes. This protocol makes it possible to detect specifically antisense RNAs.

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

1.2. Antonio Mancarella: The use of biotinylated primers along with high RNA denaturation temperatures allows for amplification of antisense cDNAs preventing the formation of non-specific RT products.

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. Francesco A. Procopio: We have used this method to demonstrate that ASP, either as an antisense RNA or a protein precursor, is a new HIV antigen, thus a potential novel target for HIV therapy.

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

1.4. Cecilia Graziosi: This method can be applied to any system in which antisense RNAs from overlapping genes can be detected.

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.




Section - Protocol
2. Reverse Transcription and RNA Isolation
2.1. Start by designing patient-specific primers using the proviral DNA sequence internal to the Pan ASP primers [1]. Next, quantify the RNA [2] and eliminate DNA contamination by treating samples with DNase [3]. Videographer: This step is difficult and important!
2.1.1. WIDE: Establishing shot of talent at the computer designing primers (in the office)
2.1.2. Talent measuring absorbance of RNA sample (in spectrophotometer room)
2.1.3. Talent adding DNase to the sample, with the DNase label clearly visible in the shot (In pre-PCR room, filming staff will have to wear gloves and disposable lab coat)
2.2. Transfer between 0.1 and 1 microgram of total RNA into the appropriate wells on a 96-well PCR plate [1]. Then, set up the reverse transcription, or RT, reaction according to manuscript directions [2]. Prepare the endogenous RT controls by adding 5 microliters of nuclease-free water instead of the ASP reverse primer [3]. 
2.2.1. Talent adding RNA to the PCR plate (Steps 2.2, 2.3, and 2.4 are all in the pre-PCR room)
2.2.2. Talent mixing the RT reagents. 
2.2.3. Talent adding water to the control wells or tubes. 
2.3. Put the plate into the thermocycler and heat the RNA to 94 °C for 5 minutes [1], then immediately cool it in iced water for at least 1 minute [2]. Prepare the reaction mixture in a 1.5-milliliter tube as described in the text manuscript [3], then transfer 17.5 microliters to each of the RNA containing wells [4]. Videographer: This step is important!
2.3.1. Talent putting the plate in the thermocycler and closing the lid. Videographer: Obtain multiple reusable takes of this shot because it will be reused. 
2.3.2. Talent putting the plate on ice. 
2.3.3. Talent mixing the reagents. 
2.3.4. Talent adding the mixture to a few wells. 

2.4. Antonio Mancarella: RNA denaturation must be performed at 94° C. Without total denaturation, synthesis of non-specific products from sense RNA may occur, leading to amplification of non-specific cDNAs.

2.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

2.5. Mix the contents of the wells gently [1] and incubate the plate at 55 °C for 60 minutes [2]. Then, inactivate the reactions by heating the plate to 70 °C for 15 minutes [3]. 

2.5.1. Talent gently mixing the plate. 
2.5.2. Use 2.3.1.
2.5.3. Talent setting the thermocycler according to the program described in step 2.4.

3. Affinity Purification of ASP Biotinylated cDNA 
Steps 3.1 to 3.7 are all performed in the lab under the hood
3.1. Prepare 1 liter of 2 X washing and binding buffer according to manuscript directions [1] and filter the solution [2]. Next, prepare 50 milliliters of 1 X washing and binding buffer using PCR grade water [3]. 
3.1.1. Talent mixing the reagents for the washing/binding buffer. 
3.1.2. Talent filtering the buffer. 
3.1.3. Talent diluting the buffer to 1 X.  
3.2. Transfer the appropriate number of streptavidin-conjugated magnetic beads to a 1.5 milliliter tube [1-TXT], then wash them by adding an equal volume of 2 X washing and binding buffer [2] and vortexing the tube for 15 seconds [3]. 
3.2.1. Talent transferring the beads to the tube. TEXT: Use 10 µL beads per reaction
3.2.2. Talent adding the washing/binding buffer. 
3.2.3. Talent vortexing the beads. Videographer: Obtain multiple reusable takes of this shot because it will be reused.
3.3. Place the tube into a magnetic separation rack and incubate it for 3 minutes at room temperature [1]. Then, carefully remove the supernatant without disturbing the beads [2] and add the same volume of the 2 X washing and binding buffer as the initial volume of the beads [3]. 
3.3.1. Talent placing the tube in the magnetic separation rack. 
3.3.2. Talent removing the supernatant. 
3.3.3. Talent adding the washing/binding buffer to the beads.

3.4. Vortex the beads for 30 seconds [1] and transfer 10 microliters of the suspension to an appropriate number of 1.5-milliliter tubes [2]. Place the tubes in the magnetic separation rack and incubate them for 3 minutes at room temperature [3]. 

3.4.1. Use 3.2.3.
3.4.2. Talent transferring beads to separate tubes. 
3.4.3. Talent putting the tubes in the separation rack. Videographer: Obtain multiple reusable takes of this shot because it will be reused.

3.5. Then, discard the supernatant [1] and add 50 microliters of 2 X washing and binding buffer [2]. Add 50 microliters of biotinylated cDNA to the corresponding tubes with the beads [3-TXT] and incubate them for 30 minutes while gently rotating [4]. 

3.5.1. Talent discarding the supernatant. 
3.5.2. Talent adding the washing/binding buffer to the tubes. 
3.5.3. Talent adding the cDNA to the tubes. TEXT: Do NOT purify the RT- reactions
3.5.4. Tubes rotating at room temperature.

3.6. After the incubation, place the tubes on the magnetic separation rack for 3 minutes [1], then wash the beads with 200 microliters of 1 X washing and binding buffer [2] followed by a 3-minute incubation on the separation rack [3]. Videographer: This step is important!

3.6.1. Use 3.4.3.
3.6.2. Talent adding the 1 X buffer. 
3.6.3. Tubes on the rack. 

3.7. Discard the supernatant and repeat the wash twice [1]. Then, resuspend the beads in 10 microliters of PCR grade water [2]. Videographer: This step is important!

3.7.1. Talent removing supernatant. 
3.7.2. Talent resuspending the beads.

4. Standard PCR 
Step 4.1 to shot 4.2.3 in the pre-AMP room; shot 4.2.4 to end in Molbiol lab
4.1. Prepare an appropriate volume of PCR master mix according to manuscript directions [1]. Mix it well and quickly spin it down [2], then transfer 49 microliters per well to a 96-well PCR plate [3]. 
4.1.1. Talent adding reagents to the master mix. 
4.1.2. Talent vortexing the mix and then spinning it down. 
4.1.3. Talent transferring the mix to a few wells. 
4.2. Carefully vortex the tubes with the purified cDNA for 15 seconds [1] and add 1 microliter of the suspension to the corresponding wells [2]. Run the PCR [3] and separate the products on a 1% agarose gel [4]. 
4.2.1. Talent vortexing the tubes. 
4.2.2. Talent adding the cDNA to the PCR plate. 
4.2.3. Talent programming the thermocycler. 
4.2.4. Gel running.
4.3. Cut the bands from the gel and clone the amplified products into a pCR2.1 plasmid [1], then sequence the clones and analyze each sequence [2]. 
4.3.1. Talent cutting the bands from the gel. 
4.3.2. Talent at the computer analyzing sequence.


Section – Results
5. Results: ASP RNA Detection in CD4+ Cells from HIV Patients 
5.1. The initial RT reactions were performed with a regular, non-biotinylated antisense primer and resulted in successful amplification of ASP [1].  However, a band of the same molecular weight in primer-minus controls was also amplified [2].
5.1.1. Figure 1 A. Video Editor: Emphasize lanes 1 – 3 on the gel. 
5.1.2. Figure 1 A. Video Editor: Emphasize lanes 4 – 6.
5.2. To bypass this problem, the specific antisense primer was labelled with biotin and the resulting antisense cDNA was purified prior to PCR [1]. This made it possible to amplify the ASP sequence [2] with greatly reduced contamination from the non-specific cDNA in the primer-minus controls [3].
5.2.1. Figure 1 B. 
5.2.2. Figure 1 B. Video Editor: Emphasize lanes 1 – 3. 
5.2.3. Figure 1 B. Video Editor: Emphasize lanes 4 – 6. 

5.3. Further optimization of this method was achieved by complete denaturation of RNA at 94°C prior to RT followed by immediate cooling on iced water [1], which resulted in effective amplification of the ASP band [2] and no non-specific products [3]. 

5.3.1. Figure 2 A and B.  
5.3.2. Figure 2 A and B. Video Editor: Emphasize lanes 1 – 3. 
5.3.3. Figure 2 A and B. Video Editor: Emphasize lanes 4 – 6. 

5.4. The kinetics of ASP RNA were measured in CD4 cells isolated from three HIV-positive subjects with detectable viraemia and in absence of therapy, following stimulation with anti-CD3/CD28 [1]. 

5.4.1. Figure 3. 

5.5. Quantification of ASP RNA was also possible in patients undergoing ART with non-detectable viraemia [1]. In 2 out of 3 patients, ASP RNA was detected in low levels at 3 to 5 days post-stimulation [2].  

5.5.1. Figure 4. 
5.5.2. Figure 4. Video Editor: Emphasize the day 3 and 4 data point on MP071 and the day 5 data point on MP146. 

5.6. Two patients were analyzed for ASP and env RNAs, one untreated and one treated [1-TXT]. For the untreated patient, both RNAs could be detected [2]. For the treated patient, ASP and env were barely detectable after several days of stimulation [3]. 

5.6.1. Figure 5. Video Editor: Label the MP140 plots “Untreated” and the MP146 plot “Treated”.
5.6.2. Figure 5. Video Editor: Emphasize A. 
5.6.3. Figure 5. Video Editor: Emphasize C. 




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

6.1. Antonio Mancarella: When attempting this procedure, it is important to remember that denaturation linearizes RNA so that secondary structures able to prime RT are destroyed, whereas washing of the beads flushes away non-biotinylated cDNAs.

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.3.1. for RNA linearization and 3.6.3. for washing the beads.
6.2. Antonio Mancarella: After purification of cDNAs with the correct polarity, qPCR can be performed to analyze gene expression. Moreover, cDNAs can also be cloned and used for sequence analysis.

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.3. Antonio Mancarella: This method allows studying genes overlapping in opposite orientation and may be useful in elucidating regulation and pathogenesis of bacteria- and virus- related diseases, including some types of cancer.

6.3.1. [bookmark: _GoBack]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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