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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ___N______ If yes, please list make and model of your microscope: ______________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N but we would like to screen capture some bioinformatic steps at the end of the results / 7.3 section (3 to 4) 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps___2.3; 3.1; 4.4; 5.3_______________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  __________5.3__________

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):
Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  

Procedural Narrative:

This transcriptomic analysis of human prostate cancer tissues identifies individual human endogenous retrovirus expression loci to evaluate a custom high density microarray as a screening tool for biomarker discovery (Intro). After the surgeon has removed the prostate organ  from the patient, the pathologist prepares tumoral and adjacent normal tissues separately (P1, then zoom in to show dark spots in orange tissue) In the lab, extract, purify and qualify mRNA from the normal and tumoral tissues (P2). Amplify  mRNAs using WT-Ovation kit, and then cleave and label the resulting amplified products. (P3) Then sequentially process the HERV-V2 microarray by filling, hybridizing, washing and scanning (P4). Ultimately, using biocomputing methods, probe sets exhibiting significant signal and differential expression can be tracked, leading to the identification of transcriptionally active individual loci (P5).




B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   
· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    
· Enter the name of the individual who will say each line. 
· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.
· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Mallet François: Many years ago, we explored  the behavior of the HERV-W family in various contexts including multiple sclerosis samples, placenta, testis. I first had the idea for this method when we began to understand that overlapping or non-overlapping sub-groups of HERV elements within a family  were expressed depending on  the context.
1.2. Pérot Philippe: Using chip technology allows for a coordinated exploration of several HERV families, and the simultaneous analysis of different regions for each locus, for example U3 and U5 domains for LTRs, which may support a direct role in the pathology. 
1.3. Alain Ruffion/Rodriguez: This method can help answer key questions in the cancer field, such as for diagnosis of prostate cancer where the existing protein biomarkers,  like PSA, lack specificity and sensitivity meanwhile non-coding RNA like PCA3 appear more promising
1.4. ** Myriam Ducaussin: Demonstrating the prostate handling procedure will be Karine Castellano/Celine Michaux,  a technician from my the pathology department.  
1.4.1. Interview style: Author saying the above 
1.4.2. The named technician (Celine Michaux) , post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
1.5. ** François Mallet And, Philippe Perot  will demonstrate the RNA extraction, target preparation and data anlysis;  while Guy Oriol, a technician from the joint unit laboratory, will demonstrate the chip  procedure.
1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera. (Philippe Pérot, then Guy Oriol)



Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Handling of prostate tissues
2.1. Mount the frozen tissue cores vertically upon a small mound of OCT.
2.1.1. ECU: Talent mounts the frozen tissue cores vertically upon a small mound of OCT.

2.2. At the cryostat, take a single 5 micron section. Stain it with blue toluidine. Then perform a quick histological examination to analyze the nature of the tissue [Text over video:  benign or malignant].
2.2.1. ECU: At the cryostat, Talent takes a single 5 micron section onto a slide.
2.2.2. MED/CU: Talent adds blue toluidine stain.
2.2.3.  MED: Talent examines slide under microscope.

2.3. For tumoral tissue, estimate the quantity of tumoral cells and select only cores with more than 80% tumoral cells.
2.3.1. LAB MEDIA: figPPT Anapathini   figPPT AnapathiniNew

2.4. Cut another 5 micron section and stain with hematoxylin, eosin and safran.
2.4.1. CU/ECU: Talent cuts another 5 micron section.
2.4.2. MED/CU: Talent dips slide in stain (show  hematoxylin, eosin and safran labels).

2.5. Now cut fifteen sections of  30 micron thickness and transfer them to an RNAse-free Eppendorf tube.
2.5.1. MED: /CU: Talent cuts several sections of  30 micron thickness.
2.5.2. ECU: Talent  transfers the sections to an RNAse-free Eppendorf tube.

2.6. Then take a last 5-micron section for staining with hematoxylin, eosin and safran to control for the quantity of tumoral cells at the end of the procedure.
2.6.1. LAB MEDIA: figPPT AnapathFinal

2.7. Transfer the samples on dry ice to the molecular biology laboratory.
2.7.1. MED/CU: Taletn places  the Eppendorf tubeof samples on dry ice.
 
3. RNA extraction, purification and quality control
3.1. Homogenize the tissue in Trizol solution, [Text over video: 1 mL of Trizol per 100 mg tissue], on ice, using a hand-held grinder. When until the tissue is completely dissolved, aliquot the solution to Eppendorf tubes. 
3.1.1. MED/CU: Talent homogenizes add the Trizol solution to the Eppendorf tube containing the tissue. 
3.1.2. ECU: Talent homogenizes the tissue in Trizol solution, on ice using a hand-held grinder. Talent aliquots the solution of completely dissolved tissue to Eppendorf tubes.

3.2. Incubate the samples at room temperature for five minutes. Then add 300 µL of chloroform and vortex  for 15 seconds. After two minutes at room temperature, centrifuge at 12,000g for 15 min at 2 to 8° C.
3.2.1. MED/CU: Talent sets aside the samples at room temperature and starts timer for five minutes. 
3.2.2.  CU: Talent adds 300 µL of chloroform to a sample  and vortexes.
3.2.3.  MED: Talent places samples in centrifuge and starts the run at 12,000g for 15 min at 2 to 8° C.

3.3. For the RNA, carefully transfer the top aqueous phase to a new tube. Add 750 µL of isopropanol, mix by inversion, and incubate at room temperature for 10 min. Centrifuge the samples to pellet the precipitated RNA [Text over video: 12,000g for 30 min @ 2-8°C].
3.3.1. CU/ECU: Talent carefully transfers the top aqueous phase to a new tube. 
3.3.2. MED/CU: Talent adds 750 µL of isopropanol, mixes by inversion and sets aside at room temperature. 
3.3.3. MED/CU: Talent removes samples from the centrifuge.

3.4. Wash the RNA pellet with 1mL of 80% Ethanol. Then centrifuge the samples at 7,500g for 10 minutes at 4°C. Remove the supernatant using P1000… and P10 tips. Allow the remaining ethanol to air dry [Text over video:  2-3 mins].
3.4.1. MED/CU: Talent washes  the RNA pellet with 1mL of 80% Ethanol by gently reversing the tubes.
3.4.2.  MED: Talent places the samples in a centrifuge at 7,500g for 10 minutes at 4°C. 
3.4.3. ECU: Talent removes the supernatant using P1000 and P10. 
3.4.4. CU: Talent places tubes to to air dry.

3.5. Next, add 100 µL of RNase-free water. Transfer the samples  to a  70°C heat block [Text over video:  2-3 mins] to dissolve the pellet.
3.5.1. ECU: Talent adds 100 µL of RNase-free water. 
3.5.2. MED: Talent transfers the samples  to a  70°C heat block.

3.6. Check the quality of RNA and the RNA integrity using a Bioanalyzer and a Nanodrop, according to the manufacturer’s instructions. In an ideal RNA extraction, the RNA Integrity Number is typically 7 or greater.
3.6.1. MED/CU: Talent checks the quality of RNA and the RNA integrity using a Bioanalyzer.
3.6.2. LAB MEDIA: Figure 4A.

4. Target preparation 
4.1. Continue with the WT-Ovation RNA amplification kit following instructions from the supplier, then purify the resulting single-stranded cDNA product.
4.1.1. MED/CU: Talent starts sample process with WT-Ovation RNA amplification kit (show reagent box in background)
4.1.2. ECU: Talent loads purification column 
4.1.3.  one kit (box) and reagents (tubes) and one purification column

4.2. Check the yield and size distribution of the single-stranded cDNA using a Bioanalyzer and a Nanodrop, according to the manufacturer’s instructions.
4.2.1. MED/CU:Talent measures sample at Bioanalyzer.

4.3. The size distribution of amplified cDNA should typically be between 100 and 1,500 bases long, with a peak around 600 bases, and have an overall bell-shaped distribution.
4.3.1. LAB MEDIA: Figure 4B

4.4. Next, to fragment the cDNA, add 6.6 µl of Fragmentation Mix to 2 µg of cDNA in 30 µl. Spin and incubate at 37 °C for 10 minutes, then inactivate the DNase I at 95 °C for 10 minutes and keep on ice. Aliquot 1 µl of the fragmented cDNA for Agilent based-size distribution verification. 
4.4.1. ECU: Talent adds 6.6 µl of Fragmentation Mix to 2 µg of cDNA in 30 µl. 
4.4.2. MED:Talent removes sample from microspin and places at 37 °C tempblock
4.4.3.  MED/CU: Talent places samples at 95 °C.
4.4.4.   CU: Talent places samples on ice. 
4.4.5. ECU: Talent aliquots 1 µl of the fragmented cDNA for Agilent based-size distribution verification.

4.5. DNAse1 treatment homogenizes the cDNA size distribution to around 100 nucleotides before hybridization.  Check for the single stranded cDNA size distribution using a Bioanalyzer.  
4.5.1. LAB MEDIA: Figure 4C

5. Hybridization to the HERV chip microarray
5.1. Pre-wet the HERV GeneChip with 200 µl of Pre-Hybridization Mix, and incubate at 50 °C, 60 rpm, for 10 minutes.
5.1.1. ECU: Talent pre-wets the HERV GeneChip with 200 µl of Pre-Hybridization Mix.
5.1.2. CU:Talent places the chip at 50 °C, 60 rpm.

5.2. Add 131 µl of Hybridization Mix to the 69 µl of fragmented and labeled cDNA at room temperature [Text over video: final volume = 200 µl]. Mix and denature for 2 minutes at 95 °C, then incubate at 50 °C for 5 minutes and centrifuge at maximum speed for 5 minutes.
5.2.1. ECU: Talent adds 131 µl of Hybridization Mix to the 69 µl of fragmented and labeled cDNA at room temperature..
5.2.2. ECU: Talent mixes sample and places at 95 °C.
5.2.3.  MED: Talent incubates cDNA tube at 50 °C.
5.2.4. CU: Talent places tube in centrifuge at maximum speed for 5 minutes.

5.3. Now empty the pre-wetted HERV GeneChip, and load the 200 µl target preparation. Apply tough-spots on the two septa. Hybridize at 50 °C, 60 rpm, for 18 hours.
5.3.1. MED/CU: Talent empties the pre-wetted HERV GeneChip, and loads the 200 µl target preparation. 
5.3.2. ECU: Talent applies tough-spots on the two septa. 
5.3.3. CU: Talent hybridizes chip  at 50 °C, 60 rpm.

5.4. Empty the HERV GeneChip and fill the probe array with 250 µl of Wash Buffer A.
5.4.1. CU: Talent empties the HERV GeneChip and fills the probe array with 250 µl of Wash Buffer A.

5.5. Lift up the needles and Place 600 µl of SAPE Solution Mix and 600 µl of Antibody Solution Mix  at positions # 1 and # 2. Place  800 µl of array holding buffer at position # 3. Push down the needles.
5.5.1. ECU: Talent lifts up the needles and places 600 µl of SAPE Solution Mix and 600 µl of Antibody Solution mix  at positions # 1 and # 2, and places  800 µl of array holding buffer at position # 3. 
5.5.2. ECU: Talent push down the needles. places  800 µl of array holding buffer at position # 3.

5.6. Assign the right chip to each module, select the FS450-004 protocol, and run each module as  instructed by the software.
5.6.1. SCREEN: Talent assigns the right chip to each module, selects the FS450-004 protocol and runs each module as  instructed by the software. (file SCREEN SHOT 5_6_1)

6. Scanning and Data analysis
6.1. Apply tough-spots onto the septa to prevent leaking, then load the chip into the autoloader, or alternatively, directly into the scanner. Start scanning.
6.1.1. ECU: Talent applies tough-spots onto the septa to prevent leaking,  thens load the chip into the autoloader or directly into the scanner. 
6.1.2. SCREEN: Talent starts scanning. (file SCREEN SHOT 6_1_2)

6.2. After scanning the chip, .cel files are generated. Check the image and align the grid to the spot to identify the probe cells. Also subject the chips to several quality control measurements.
6.2.1. SCREEN: Talent indicates  .cel files that are generated. (file SCREEN SHOT 6_2_1)
6.2.2. LAB MEDIA: Figure 4D-F . 
6.2.3. LAB MEDIA: Figure 5 . 

6.3. Now, normalize the chips and apply a hierarchical clustering approach to explore the dataset.
6.3.1. LAB MEDIA: Figure 6 . 


7.  Results: Identification of active HERV loci in prostate tissues 
7.1. After normalization, significant analysis was performed to search for differentially expressed genes from the microarray procedure, and was followed by a false discovery rate correction on 5 match-pair tumor and normal prostate RNA samples. This led to the identification of 207 HERV probe sets with differential expression values.
7.1.1. LAB MEDIA: Figure 6A.

7.2. Further analyses of  35 additional match-pair samples from other cancer tissues identified 44 prostate specific HERV probe sets. These are the ten  most relevant HERV structures.
7.2.1. LAB MEDIA: Figure 6B. 

7.3. Finally, functional analysis can be performed in a dedicated interface consisting of annotated sequences of interest which are labelled with genomic nomenclature and probes location. Finally, functional analysis can be performed in a dedicated interface consisting of annotated sequences of interest, illustrated by one HERV-W element  chosen in the top 10 identified proviral structures (0-2s), labeled on top with its dedicated specific probes present on the HERV-V2 array (2-4s),  and labeled with the functional retroviral regions, LTR, gag, pol, env, (4-6s),   and with a focus on the 5’LTR U3 and U5 subdomains (7-16s) and the subsequent design of PCR primers for RT-PCR validation  (18s 28s).
7.3.1. [bookmark: _GoBack]SCREEN: Talent   starts functional analysis at dedicated interface (makes sure  labelled with genomic nomenclature and probes location.) (file SCREEN SHOT 7_3_1, see detailed explanation below)
0s:2s Purpose: graphical representation of the first locus of interest choosen in the top 10 selection illustrated in LAB MEDIA fig 6B)
Action: click HERV(1). Consequence; appearance of one  HERV-W element 
2s:4s: Purpose: graphical representation of the locus specific  probes present on the HERV-V2 array
Action: click Categorie-1_at. Consequence: appearance of all probes along the sequence
4s:6s  Purpose: graphical representation of the locus specific regions of interest to support functional analysis
Action: click Region. Consequence: appearance of LTRs, Gag Pol and Env regions
7s:17s  Purpose: graphical representation of the sub domains of the 5’ LTR to support functional analysis
Actions: (1) zoom in, then (2) click BDCC. Consequence: appearance of LTRs sub domains (U3 and U5), (3) mouse over U3. Consequence: appearance of U3 information box (4) mouse over U5. Consequence: appearance of U5 information box
18s: 28s  Purpose: graphical representation of subsequently designed PCR primers for RT-PCR validation  
Actions:  (1) click Primer bind. Consequence: appearance of U3 and U5 defined primer pairs, then (2) zoom out. Consequence: overview of other defined PCR system along the locus
30s: 34s Software exit and desktop background (please keep it brief) Author would like you keep the desktop background because of the sponsors (who paid for full open access).




INSTRUCTIONS FOR AUTHORS:
Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    
        uninjected control at 48 hours post fertilization looks normal, as expected 
        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms
                     containing the first of two EGF-like repeats, exhibit brain edema.
	        -LAB MEDIA: 0123_PIname_Figure2.tif	

5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 
        the heads of the uninjected controls look normal 
        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     
                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj


8. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.

8.1. Philippe Pérot C Rodriguez: After watching this video, you should have a good understanding of how to master the critical steps involved in sample and target preparation which are quality prerequesites to succeed in the use of microarray for HERV as well as conventional biomarker discovery
8.2. François Mallet Philippe Pérot: We have designed a high-density microarray, in Affymetrix format, aiming to optimally characterize individual HERV loci expression, in order to better understand whether they can be active, if they drive ncRNA transcription or modulate coding gene expression. 
8.2.2 François Mallet This technique paved the way for researchers in the field of chronic and infectious diseases, because the systematic identification of  active HERV loci may unify genetic, viral and environmental hypotheses as triggering factors  in various pathologies.
8.3. Claire Rodriguez-Lafrasse F Mallet: Working with a limited number of samples in a technical proof of concept experiment can be tricky. To successfully discover biomarkers, take precautions such as respecting a stastistically validated workflow including robustness of the method and a representative sampling of the targeted patient population. 
        

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, 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.
AnapathFinal
AnapathInit AnapathInitNew
figures_4A
figures_4B
figures_4C
figures_4D-F
figures_5
Figures_6A
figures_6B
overall Schema for video.v1
SCREEN SHOT 5_6_1
SCREEN SHOT 6_1_2
SCREEN SHOT 6_2_1
SCREEN SHOT 7_3_1

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, as well as an introduction to your videographer, closer to your filming date.
 2011, Journal of Visualized Experiments
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