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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: ______________________________
**Note:  This question is to get at whether or not you will need a camera hook-up to look into the microscope.  However, if your microscope has a digital camera attached to a computer, you can gather these shots by collecting screen capture movies.  
Does your protocol include microscopy steps that are visualized through a microscope with a digital camera/computer attached? (Y/N) __N_____ 
B.   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 steps_______1-4___________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  ____Too many steps and to ensure success, we need to plan in advance, organize each step in order and perform each step meticulously.

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to present a complete and detailed process to apply RNA-seq (pronounced “R-N-A-seek”), a powerful next-generation DNA sequencing technology, to profile transcriptomes. (Intro)
[bookmark: _GoBack]
This is accomplished by first isolating total RNA from human pulmonary microvascular endothelial cells with or without thrombin treatment and checking the RNA quality. (P1)
Editors, please click Step 1 and 2 in Slide One of Schematic Slide as P1 is narrated (RNA Isolation).  Authors, please re-work the animation in the schematic so that the text and picture for RNA Isolation appear on the first 2 clicks.

The second step is to construct DNA libraries from those RNA samples, streamline the cluster generation using the cBot (pronounced “c-bot”) instrument, and carry out the DNA sequencing task on the HiSeq1000 (P2) 
Editors, please click Step 3 and 4 in Slide One of Schematic Slide as P2 is narrated (RNA Sequencing).  Authors, please re-work the animation in the schematic so that the text and picture for RNA Sequencing appear on clicks 3 and 4.

Next, data analysis is performed to ultimately identify and display differentially expressed gene transcripts.
 (P3) 
Editors, please click Step 5 and 6 in Slide One of Schematic Slide as P3 is narrated (Data Analysis).  Authors, please re-work the animation in the schematic so that the text and picture for Data Analysis appear on clicks 5 and 6.

The final step is to validate RNA-seq results by RT-PCR using the ViiA 7 (pronounced “Vi-A-seven”) Real-Time PCR System. (P4)
Editors, please click Step 7 and 8 in Slide One of Schematic Slide as P4 is narrated (RT-PCR Validation).  Authors, please re-work the animation in the schematic so that the text and picture for RT-PCR Validation appear on clicks 7 and 8.

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

1.1. Shui Qing Ye: The main advantage of RNA-seq over existing methods, like DNA microarray, for transcriptome analysis, is that RNA-seq has the advantages of profiling a complete transcriptome, providing digital type data and not relying on any known genomic sequence.  
1.1.1. MED:   Shui speaks toward camera.

1.2. Shui Qing Ye:  The characterization of gene expression in cells via measurement of mRNA levels is a useful tool in determining how the transcriptional machinery of the cell is affected by external signals, or how cells differ between a healthy state and a diseased state.  
1.2.1. MED:   Li Qin speaks toward camera.

1.3.  Shui Qing Ye:  In this protocol, we will demonstrate RNA-seq Analysis of Transcriptomes in Thrombin-treated and Control Human Pulmonary Microvascular Endothelial Cells.
1.3.1. CU:   Li Qin speaks toward camera.

1.4. Daniel Heruth:  This protocol is based on our recent published study in which we successfully performed the first complete transcriptome analysis of human pulmonary microvascular endothelial cells treated with thrombin using RNA-seq on the HiSeq1000, a popular next generation DNA sequencing platform.   
1.4.1. MED:   Daniel speaks toward camera.



(Note to editor: The audio and video files for 1.5 to 1.8 were recorded separately.)

1.5. Daniel Heruth:  In this video, Dr. Dilyara Cheranova will demonstrate the thrombin treatment of human pulmonary microvascular endothelial cells and total cell RNA isolation.
1.5.1. MED:  Dilyara looks up from workspace and acknowledges camera.

1.6. Daniel Heruth:  Mrs. Margaret Gibson will demonstrate the Experion system to check RNA quality and DNA library as well as cluster generation on the cBot.
1.6.1. MED:  Margaret looks up from workspace and acknowledges camera.

1.7. Daniel Heruth:  Mrs. Suman Chaudhary will demonstrate DNA sequencing on the HiSeq1000 instrument, as well as the RT-PCR validation experiment using the ViiA 7 RT-PCR system. 
1.7.1. MED:  Suman looks up from workspace and acknowledges camera.

1.8. Daniel Heruth:  And Dr. Dmitry Grigoryev will demonstrate data analysis. 
1.8.1. MED:  Dmitry looks up from workspace and acknowledges camera.

Protocol (read by voice talent at JoVE):
2. Treatment of Cells with Thrombin, RNA Isolation, Quality assessment and Quantification of RNA
2.1. To begin this protocol, culture Human Lung Microvascular Endothelial Cells to between 90 and 100% confluence in  6-well plates in EGM-2 medium with 5% FBS, growth factors and antibiotics.
2.1.1. MED-over the shoulder:  Talent pulls the cultured cells in  6-well plates out of the incubator.
2.2. Change media to the starvation media 30 minutes prior to treatment with thrombin.  After 30 minutes, treat the cells with 0.05 Units per ml thrombin or leave untreated as a control.  Incubate the cells for 6 hours at 37oC and 5% CO2.
2.2.1. MED:  Talent at the hood, uses a pipette to change the media to starvation media.  TEXT overlay:  0% FBS 30 min before thrombin treatment.
2.2.2.  MED:  Labeled 6-well plate as talent uses pipette to add thrombin to non-control cells.
2.2.3. MED-over the shoulder:  Talent places the cells into the incubator.
2.3. Following 6 hour treatment, isolate total RNA from the treated and control cells using the mirVana kit according to manufacturer’s instructions.
2.3.1. MED/WIDE:  Multiple takes as talent pulls components out of Ambion® mirVana kit to begin RNA isolation.  Wide shot will be reused once.
2.4. Assess the quality of the RNA with an Experion Standard Sense Eukaryotic RNA chip according to the standard protocol on the Experion Automated Electrophoresis Station.  Finally, quantify the RNA using a standard spectrophotometric method.
2.4.1. CU:  Experion Standard Sense Eukaryotic RNA chip as talent applies the sample to check the quality.
2.4.2. MED-over the shoulder:  Screen on spectrometer as talent runs a UV scan of the RNA to quantify.
3. Library Construction and Sequencing 
3.1. For library construction, use 1 g of high quality total RNA per sample as starting material.  To construct the library, follow the manufacturer’s standard procedure.  In this protocol, two rounds of poly(A) containing mRNA selections are performed to remove rRNA so as to minimize rRNA sequencing.
3.1.1. Title Card
3.1.2. MED:  Talent at bench with RNA sample, begins to pull reagents out of the Illumina kit to begin library construction.
3.1.3. CU:  PCR plate as talent applies the RNA sample.
3.2. Assess the quality of the libraries using an Experion DNA 1K chip according to the standard protocol on the Experion Automated Electrophoresis Station.
3.2.1. MED-over the shoulder:  Talent places Experion DNA 1K chip into the Experion Automated Electrophoresis Station and begins protocol.
3.3. Quantify the library using quantitative real-time–polymerase chain reaction, abbreviated qRT-PCR as described in the written protocol accompanying this video.  Run the qRT-PCR according to the SyberGreen MM protocol and calculate the original stock concentration of each library.
3.3.1. MED:  Talent places the PCR plate with library into the qRT-PCR.
3.3.2. MED-over the shoulder or CU:  Screen showing the qRT-PCR curve as the experiment is run.
3.4. Dilute the library stocks to 10 nM and store at -20oC.  When ready to cluster a flow cell, thaw the cBot reagent plate in a water bath.  cBot is an instrument used to streamline the cluster generation process.
3.4.1. MED or WIDE:  Talent places the library stock in the -20oC freezer.
3.4.2. MED-over the shoulder:  cBot reagent plate as talent places in a water bath to thaw.
3.4.3. CU:  cBot reagent plate as it is placed in the water bath to thaw.
3.5. After washing the cBot instrument, denature the libraries by first combining 13 l of 1x TE and 6 l 10 nM library.  Then to the side of each tube, add 1 l 1 N NaOH.  Vortex the tubes, spin down, and incubate at room temperature for 5 minutes.  Then place the denatured libraries on ice.
3.5.1. MED:  Talent combines 13 l of 1x TE and 6 l 10 nM library in a tube using a pipette.
3.5.2. CU or ECU:  Tube as talent uses a pipette to apply 1 l 1 N NaOH to the side of the tube.
3.5.3. MED-over the shoulder:  Talent begins to vortex tube(s).  Editors, please freeze/dim shot and bring in the following TEXT as narrated:  Vortex, Spin down, Incubate RT 5 min
3.5.4. CU:  Tubes of denatured libraries as talent places on ice.
3.6. Next, dilute the denatured libraries with pre-chilled hybridization buffer by combining 996 l of buffer and 4.0 l of denatured library for a final concentration of 12 pM.  Place the denatured, diluted libraries on ice.
3.6.1. MED:  Talent pipettes 996 l of buffer and 4.0 l of denatured library into tubes.
3.6.2. MED-over the shoulder:  Talent places the denatured libraries on ice.
3.7. Then, invert each row of tubes of the cBot plate, ensuring that all the reagents are thawed.  After spinning down the plate, remove the foil seal from the row of the NaOH tubes and load onto the cBot.
3.7.1. CU:  cBot plate as talent picks up each tube and inverts to ensure each has thawed.
3.7.2. MED-over the shoulder:  Talent loads plate onto the cBot. (Note to editor: the cBOT plates are too expensive to use an actual plate for the video shoot, so we showed a plate being loaded without showing the foil being removed.) 
3.8. Aliquot 120 l of the diluted, denatured libraries to a strip tube, labeled 1-8.  Add 1.2 l of the diluted, denatured PhiX (pronounced “fi-X”) control library into each tube as a spike-in control.  After vortexing and spinning down the tubes, load them on the cBot in the correct orientation, with tube #1 to the right.
3.8.1. CU:  Strip tube labeled 1-8 as talent aliquots 120 l of the diluted, denatured libraries.
3.8.2. MED-over the shoulder:  Talent adds 1.2 l of diluted, denatured PhiX (pronounced “fi-X”) control library into each tube as a spike-in control.  
3.8.3. CU:  cBot as talent loads the tubes into the cBot in the correct orientation.
3.9. Load a flow cell and manifold onto the cBot.  Complete the flow check and begin the clustering run.
3.9.1. CU:  cBot as talent loads the flow cell and manifold.
3.9.2. MED-over the shoulder:  cBot screen as talent completes the flow check and begins the clustering run.
3.10. After the run is complete, check reagent delivery across all lanes.  Make note of any abnormalities.  Either start the sequencing run immediately or store the flow cell in the provided tube at 4oC.
3.10.1. CU:  cBot screen as talent checks reagent delivery across all lanes.
3.10.2. MED-over the shoulder:  Talent places the flow cell in the provided tube at 4oC.
3.11. To begin sequencing, thaw the sequencing-by-synthesis reagents.  Load the reagents to the appropriate spots on the reagent trays, making sure not to touch the other reagents after touching the cleavage mix.  Using a non-sequencing flow cell, prime the reagent lines twice.
3.11.1. MED-over the shoulder:  Talent removes the sequencing-by-synthesis reagents from the freezer.
3.11.2. CU:  Reagent trays as talent loads the reagents to the appropriate spots.
3.11.3. MED-over the shoulder:  Talent uses a non-sequencing flow cell and primes the reagent lines.
3.12. Thoroughly clean the sequencing flow cell with 70% ethanol and Kimwipes, followed by 70% ethanol and lens paper.  Inspect the flow cell for any streaks and re-clean it if necessary.
3.12.1. CU:  Flow cell as talent cleans with 70% ethanol and Kimwipes.
3.12.2. CU:  Flow cell as talent cleans with 70% ethanol and lens paper.
3.12.3. MED or MED-over the shoulder:  Talent inspects the flow cell for streaks.
3.13. Load the flow cell onto the sequencer and perform a flow check to ensure that the seal between the manifolds and the flow cell is tight.  Start the sequencing run.
3.13.1. CU:  Sequencer as talent loads the flow cell onto it.
3.13.2. MED-over the shoulder:  Talent performs a flow check and then starts the sequencing run.
3.14. Assess the quality metrics as they become available during the run.  Monitor intensity throughout the run. 
3.14.1. CU:  HIseq1000 screen as talent reviews the quality metrics.
3.14.2. MED-over the shoulder:  Talent monitors intensity as the samples are run.
3.15. After 101 cycles are completed, perform turnaround chemistry to complete the second read.  First thaw the paired end reagents and the second read Incorporation Buffer.  Then load the reagents.  Continue the sequencing run, assessing 2nd read intensity, Q30 (pronounced “Q-3”) and other quality metrics as the run progresses.
3.15.1. CU:  HIseq1000 screen showing that 101 cycles have been completed.
3.15.2. MED:  Talent removes the paired end reagents and the second read Incorporation Buffer from freezer.
3.15.3. CU:  Sequencing plate as talent loads the reagents.
3.15.4. MED-over the shoulder:  Sequencer screen as talent assesses the quality metrics including the 2nd read intensity and Q30.
4. Data Analysis
4.1. To begin data analysis, use the latest version of CASAVA (pronounced “ka-sah-vah”) to convert the base call files to .fastq (pronounced “fast-Q”) files, setting fastq-cluster-count to 0 to ensure the creation of a single fastq file for each sample.  Unzip the fastq files for downstream analysis.
4.1.1. MED/WIDE:  Multiple takes of talent at computer performing analysis.  Shot will be reused once.
4.1.2. SCREEN:  Screen capture movie as talent sets the fastq-cluster count to 0 to ensure the creation of a single fastq file for each sample.  Talent then coverts the base call files to .fastq.  Talent unzips the fastq files for downstream analysis.
4.2. Perform paired end alignment using the latest version of TopHat, which aligns RNA-seq reads to mammalian-sized genomes using the ultra high-throughput short read aligner and SAMtools (pronounced “sam-tools”), which implements various utilities for post-processing alignments in the SAM format. 
4.2.1. MED-over the shoulder:  Computer screen as talent pulls up TopHat and SAM tools.
4.2.2. Shot 4.1.1 – talent working at computer.
4.3. The reference human transcriptome can be downloaded from iGenomes.  In running TopHat, all default parameter settings were used including the library type option as fragment-unstranded.
4.3.1. SCREEN:  Screen capture movie as talent uses cursor in TopHat to point out the filename of the reference human transcriptome.  Talent then scrolls through the default parameter settings and finally, runs TopHat.  TEXT overlay (as 1st sentence is narrated):  reference human transcriptome can be downloaded from iGenomes
4.4. Using the program CuffDiff, part of the CuffLinks software package, compare the thrombin-treated cells to the controls cells.  Screen out the differentially expressed gene transcripts in the thrombin-treated cells based on the human reference transcriptome.  
4.4.1. SCREEN:  Screen capture movie as talent uses CuffDiff to compare the thrombin-treated cells to the controls cells.  Talent screens out the differentially expressed gene transcripts in the thrombin-treated cells based on the human reference transcriptome using all default parameter settings. 
4.5. Then, use a spreadsheet to visualize the result in table form.  In this case, all default parameter settings were used and those gene transcripts with FPKM less than 0.05 and p greater than 0.05 were filtered out.    
4.5.1. SCREEN:  Screen capture movie as talent uses Microsoft Excel to visualize the result in table form.  TEXT overlay (as FPKM is narrated):  FPKM = fragments per kilobase of exon per million fragments mapped
4.6. To detect novel isoforms, run Cufflinks without a reference transcriptome.  Compare the sample transcript files to the reference genome using Cuffcompare.  
4.6.1. SCREEN:  Screen capture movie as talent runs Cufflinks without a reference transcriptome, comparing the sample transcript files to the reference genome using Cuffcompare.
4.7. Test the differential expression with Cuffdiff using the combined thrombin transcript files as the reference genome for one analysis… and the combined control transcript files as the reference genome for a second analysis. 
4.7.1. SCREEN:  Screen capture movie as talent tests the differential expression with Cuffdiff using the combined thrombin transcript files as the reference genome for one analysis.
4.7.2. SCREEN:  Screen capture movie as talent tests the differential expression with Cuffdiff using the combined control transcript files as the reference genome for a second analysis. 
4.8. Again, use a spreadsheet to visualize the result in tabular format.  As before, those gene transcripts with FPKM less than 0.05 and p greater than 0.05 were filtered out.  
4.8.1. SCREEN:  Screen capture movie as talent uses Microsoft Excel to visualize the result in tabular format.
4.9. After this step, investigators may opt to upload a list of newly reported transcripts to the UCSC Genome Browser website to verify their validity by a manual inspection.
4.9.1. SCREEN:  Screen capture movie as talent uploads a list of newly reported transcripts to the UCSC Genome Browser website.  TEXT overlay:  http://genome.ucsc.edu/
4.9.2. SCREEN:  Screen capture movie as talent manually inspects the newly reported transcripts to verify their validity.
4.10. Lists of differentially expressed genes can also be submitted to Ingenuity Pathway Analysis for characterization of the genes and pathways affected by the thrombin treatment. 
4.10.1. SCREEN:  Screen capture movie as talent submits lists of differentially expressed genes to the Ingenuity Pathway Analysis.
4.11. In this step, investigators may opt to use CummeRbund (pronounced “cummer-bund”), an R package that is designed to aid and simplify the task of analyzing Cufflinks RNA-seq output, to help manage, visualize and integrate all of the data produced by a Cuffdiff analysis.
4.11.1. SCREEN:  Screen capture movie as talent uses CummeRbund to visualize the data produced by Cuffdiff.  TEXT overlay:  http://compbio.mit.edu/cummeRbund/
4.12. Validation of the RNA-seq results is then performed by qRT-PCR.  First, perform total RNA isolation from control and thrombin-treated Human Lung Microvascular Endothelial cells, RNA quality assessment, and RNA quantification as demonstrated earlier in the video.
4.12.1. Shot 2.3.1 – Editors, please use WIDE shot here.  Freeze/dim shot and add the following TEXT overlay as narrated:  total RNA isolation, RNA quality assessment, RNA quantification.
4.13. Then, generate complementary DNA from 1 g of total RNA of each sample with SuperScript III First-Strand Synthesis System RT Kits, following the manufacturer’s instructions.
4.13.1. MED-over the shoulder:  Talent prepares the reagents from the SuperScript III First-Strand Synthesis System RT kit.
4.14. Finally, perform qRT-PCR analysis on a ViiA 7 Real-Time PCR System using the Taqman Assay-on-Demand designed oligonucleotides listed in the written protocol accompanying this video, and measure quantitation as described in there.
4.14.1. CU:  Applied Biosystems ViiA 7 Real-Time PCR System as talent places samples in and sets up to run.  
5. Results: RNA-seq Analysis Output
5.1. The 28s:18s ratio is traditionally used as an indicator of RNA degradation.  To more accurately quantify the degradation, the Experion system calculates an RNA Quality Indicator, or RQI, number.  
5.1.1. Title Card
5.2. The RQI algorithm compares the electropherogram of RNA samples to data from a series of standardized, degraded RNA samples and automatically returns a number between 10 and 1.  The RNA sample should have an RQI of at least 7, and ideally greater than 8.  These Experion results indicate a high-quality RNA sample with an RQI of 8.4.
5.2.1. LAB MEDIA:  Figure 2A.  Editors, as the last sentence is narrated, please bring in TEXT overlay:  RQI = 8.4.  Authors, please remove A label and provide as a separate figure.
5.3. The libraries should have a broad band at approximately 250-300 basepairs as shown in this figure of Experion results for a high-quality library. 
5.3.1. LAB MEDIA:  Figure 3A.  Editors, as the last sentence is narrated, please trace highlight the broad red line peaking at about 60 s.  Authors, please remove A label, provide as a separate figure, and label the x-axis with basepairs as well.
5.4. Here, the qRT-PCR results of standard curve samples and one unknown sample are shown.  The progress and quality of the sequencing run should be constantly observed throughout the run. 
5.4.1. LAB MEDIA:  Figure 4.  Editors, as the first sentence is narrated, please highlight the deep blue curve labeled “Unknown” as “unknown sample” is narrated.  Authors, please remove Figure 4 label.
5.5. This figure shows appropriate cluster density during the first cycle imaging step; this is the first indication of the run quality.  Clusters should be bright and focused. 
5.5.1. LAB MEDIA:  Figure 5.  Authors, please remove A, B, C, and D labels.
5.6. An example of the First Base Report generated after completion of the first cycle is shown.  It is important to assess the estimated cluster density, intensity levels, and focus quality at this point. 
5.6.1. LAB MEDIA:  Figure 6.  Editors, please highlight the row labeled “Cluster Density” as “estimated cluster density” is narrated; the 4 rows labeled “Intensity” as “intensity levels” is narrated; and the 4 rows labeled “Focus Score” as “focus quality” is narrated.
5.7. The next quality checkpoint, after cycle 4, is shown here.  This shows the absolute cluster density for each lane.  The cluster density should not be above 850 k per square millimeter.  
5.7.1. LAB MEDIA:  Figure 7B.  Editors, for sentence 1 and 2, please transition to figure 7B and highlight the red line in the middle of each bar.  Authors, please remove B label and provide as a separate figure.
5.7.2. LAB MEDIA:  Figure 7A.  Editors, for sentence 3, please use 7A and highlight the column labeled “Density” as “absolute density” is narrated.  Authors, please remove A label and provide as a separate figure.
5.8. After cycle 13, phasing and prephasing stats are calculated.  Typical numbers are between 0.1 and 0.25.  
5.8.1. LAB MEDIA:  Figure 8B+C.  Editors, please highlight the red line in the middle of each bar as well as “phasing and prephasing stats” is narrated.  Authors, please remove B+C labels and provide as a separate figure.
5.8.2. LAB MEDIA:  Figure 8A.  Editors, for sentence 2, please use 8A and highlight the column labeled “Phas/Prephas (%).”  Authors, please remove A label and provide as a separate figure.
5.9. The major quality assessment is possible after cycle 24, when several quality metrics are calculated.  The percent of reads above Q30 is a measure of the confidence in the base calling.  A read with a Q score of 30 means that there is a 1 in 1,000 chance that the base call is wrong.  
5.9.1. LAB MEDIA:  Figure 9B.  Authors, please remove B label and provide as a separate figure.
5.10. The Q scores will decrease as the run progresses, but should start out with greater than 95% of the reads meeting or exceeding Q30. 
5.10.1. LAB MEDIA:  Figure 9C.  Authors, please remove C label and provide as a separate figure.
5.11. The clusters passing filter, or PF, are the clusters from which the actual sequence data will be taken.  Ideally, this should be above 85%. The cluster PF is based on many factors, including phasing, prephasing, intensity and Q30.  It will not change as the run progresses. 
5.11.1. LAB MEDIA:  Figure 10A.  Editors, please highlight the column labeled “Cluster PF” as the 2nd sentence is narrated.  Authors, please remove A label and provide as a separate figure.
5.12. The percent aligned is a measure of the reads that align real-time to the PhiX genome.  Since approximately 1% PhiX library was spiked into the sample libraries, the percent aligned should be between 0.5 and 1.  This statistic shows that the library content is represented well by the clusters and there was no cluster generation bias.
5.12.1. LAB MEDIA:  Figure 11B.  Editors, please highlight the red line in the middle of each bar that is above 0.5 on the y-axis.  Authors, please remove B label and provide as a separate figure.
5.13. Listed here are expressed genes and isoforms in both control and thrombin-treated human pulmonary microvascular endothelial cells.  
5.13.1. LAB MEDIA:  Table 1.  Editors, please highlight the column labeled “Control” as control is narrated.  Then highlight the column labeled “Thrombin” as thrombin-treated is narrated.  Authors, please provide table 1 as a separate figure file.
5.14. Notably, there are about 26,000 novel isoforms detected, which illustrates the strength of RNA-seq—it can identify unknown RNAs, alternatively spliced transcripts and alternative promoter usage which are not detectable by microarray techniques.  RNA-seq can also measure the less abundant transcripts that are inaccurately quantified or not detected by microarrays. 
5.14.1. LAB MEDIA:  Table 1.  Editors, please highlight the numbers 25,880 and 25,886 under Novel Isoforms as the first sentence is narrated.
5.15. To validate the RNA-seq results using an alternative approach, a qRT-PCR experiment was performed to assay three different genes.  In RNA-seq data, TRAF1 (pronounced “traf-one”) was up-regulated by 7.96 fold; CELF1 (pronounced “self-one”) was down-regulated by 1.16 fold; and FANCD2 (pronounced “fanckd-two”) was down-regulated by 1.70 fold.  
5.15.1. LAB MEDIA:  Figure 13.  Editors, please highlight the bar labeled 7.96 as “TRAF1 was up-regulated by 7.96 fold” is narrated, highlight the bar labeled -1.16 as “CELF1 was down-regulated by 1.16 fold” is narrated, and highlight the bar labeled -1.7 as “FANCD2 was down-regulated by 1.70 fold is narrated.  Authors, please remove the Figure 13 label from the figure.
5.16. In qRT-PCR data, these corresponding numbers are plus 7.25 fold, minus 1.15 fold and minus 2.07 fold, respectively.  The results of these three genes assayed by RNA-seq and qRT-PCR are in good agreement, which corroborates the RNA-seq results.  
5.16.1. LAB MEDIA:  Figure 13. Editors, please highlight the bars labeled 7.27, -1.15, and -2.07 as narrated.


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

6. Conclusion (said by authors on camera)
6.1. Shui Qing Ye:  In this video, we demonstrated the RNA-seq analysis using the HiSeq1000 instrument.  A regular DNA sequencing run needs about 8.5 days.  However, a rapid run on a soon-updated Hiseq1500 only needs about 27 hours.
6.1.1. MED:  Shui speaks toward camera.
6.2.  Shui Qing Ye:  This protocol is specific to RNA-seq at one time point of thrombin-treated HMVEC-LBl cells, but it could easily be adapted to a multi-time point study or studies in other cells, tissues treated with different stimuli or inhibitors, or comparisons of transcriptomes in cells or tissues between a healthy state and a disease state.
6.2.1. MED:  Li Qin speaks toward camera.
6.3. Daniel Heruth:  While it is specific to the HiSeq1000, this protocol is applicable to any of the HiSeq family or the Genome Analyzer II instruments with minor modifications of the cluster generation steps and sequencing reagents.  
6.3.1. MED:  Daniel speaks toward camera.
6.4. Daniel Heruth:  Other next-generation DNA sequencing platforms such as the SOLiD series, the GS systems, as well as some emerging newer systems are also employed for the purpose of RNA-seq. 
6.4.1. CU:  Daniel speaks toward camera.
6.5. Daniel Heruth:  Although their library construction and sequencing procedures may be slightly different, the RNA handling tips, the data analysis portions and the validation by RT-PCR presented in this protocol can be of reference value to their RNA-seq applications. 
6.5.1. MED:  Daniel speaks toward camera.
       

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.

Schematic Slide882012.pptx - Authors, please re-work the animation in the schematic so that the text and picture for RNA Isolation appear on the first 2 clicks; the text and picture for RNA Sequencing appear on clicks 3 and 4; the text and picture for Data Analysis appear on clicks 5 and 6; the text and picture for RT-PCR Validation appear on clicks 7 and 8.
Figure 2A - Authors, please remove A label and figure # label, and provide as a separate figure.
Figure 3A - Authors, please remove A label and figure # label, provide as a separate figure, and label the x-axis with basepairs as well.
Figure 4 - Authors, please remove Figure 4 label.
Figure 5 - Authors, please remove A, B, C, and D labels and figure # label.
Figure 6 - - Authors, please remove the Figure 6 label from the figure.
Figure 7B - Authors, please remove B label and figure # label, and provide as a separate figure.
Figure 7A - Authors, please remove A label and figure # label, and provide as a separate figure.
Figure 8B+C - Authors, please remove B+C labels and figure # label, and provide as a separate figure.
Figure 8A - Authors, please remove A label and figure # label, and provide as a separate figure.
Figure 9B - Authors, please remove B label and figure # label, and provide as a separate figure.
Figure 9C - Authors, please remove C label and figure # label, and provide as a separate figure.
Figure 10A - Authors, please remove A label and figure # label, and provide as a separate figure.
Figure 11B - Authors, please remove B label and figure # label, and provide as a separate figure.
Table 1 - Authors, please provide table 1 as a separate figure file and remove “Table 1” label.
Figure 13 - Authors, please remove the Figure 13 label from the figure.

SCREEN Capture Movies:

4393_SCREEN_4.1.2:  Screen capture movie as talent sets the fastq-cluster count to 0 to ensure the creation of a single fastq file for each sample.  Talent then coverts the base call files to .fastq.  Talent unzips the fastq files for downstream analysis.
4393_SCREEN_4.3.1:  Screen capture movie as talent uses cursor in TopHat to point out the filename of the reference human transcriptome.  Talent then scrolls through the default parameter settings and finally, runs TopHat.  
4393_SCREEN_4.4.1:  Screen capture movie as talent uses CuffDiff to compare the thrombin-treated cells to the controls cells.  Talent screens out the differentially expressed gene transcripts in the thrombin-treated cells based on the human reference transcriptome using all default parameter settings. 
4393_SCREEN_4.5.1:  Screen capture movie as talent uses Microsoft Excel to visualize the result in table form.  
4393_SCREEN_4.6.1:  Screen capture movie as talent runs Cufflinks without a reference transcriptome, comparing the sample transcript files to the reference genome using Cuffcompare.
4393_SCREEN_4.7.1:  Screen capture movie as talent tests the differential expression with Cuffdiff using the combined thrombin transcript files as the reference genome for one analysis.
4393_SCREEN_4.7.2:  Screen capture movie as talent tests the differential expression with Cuffdiff using the combined control transcript files as the reference genome for a second analysis. 
4393_SCREEN_4.8.1:  Screen capture movie as talent uses Microsoft Excel to visualize the result in tabular format.
4393_SCREEN_4.9.1:  Screen capture movie as talent uploads a list of newly reported transcripts to the UCSC Genome Browser website.  
4393_SCREEN_4.9.2:  Screen capture movie as talent manually inspects the newly reported transcripts to verify their validity.
4393_SCREEN_4.10.1:  Screen capture movie as talent submits lists of differentially expressed genes to the Ingenuity Pathway Analysis.
4393_SCREEN_4.11.1:  Screen capture movie as talent uses CummeRbund to visualize the data produced by Cuffdiff.  


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.
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