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Introduction

The following instructions are intended to assist RNA Seq plugin customers set up
Torrent Suite planned runs incorporating the RNA Seq plugin.

The Torrent RNASeqAnalysis Plugin is an RNA Transcript Alignment and Analysis
tool for use with reference genomes hg19 and mm10. Use this plugin to analyze
cDNA reads, as produced by RNA-Seq. Reads are aligned to the reference genome
using STAR and bowtie2 aligners to find full and partial mappings. The alignments
are analyzed by HTSeq and Picard tools to collect assigned read counts and cufflinks
to extract gene isoform representation. For barcoded data, comparative representation
plots across barcodes are created in addition to individual reports for each barcode.
All alignment, detail and summary report files are available for download.

Create an RNA Seq analysis run from factory template

1. Log into Torrent Suite™ Software.

2. Click on the Plan Tab.

3. Click on the Templates link to view Templates.
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4. Click the RNA Seq-Whole Genome option under Favorites in the left side
navigation list.

The Plan tab appears.

5. Click on the Ion Reporter tab, and click None and then click Next.

6. Click on the Application tab, select RNA and then click Next.

7. On the Kits tab, change Barcode Set to IonXpressRNA. Click Next.

8. On the Plugins tab, check RNASeqAnalysis and click Configure.

Introduction
Create an RNA Seq analysis run from factory template
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9. Select human or mouse reference and click Save Changes.

10. Click Next.

11. (Optional) On the Projects tab, select a project and click Next.

12. On the Plan tab, select None as the reference, enter a name for the run and add
samples. Click Plan Run.

13. Run plan on your sequencing system.
Each planned run contains complete instructions for its sample, from sequencing
on instrument to export of the results files to Ion Reporter software. Here is what
a planned run from this example looks like on the Plan4Planned Run page:

A planned run is ready to execute on the sequencing instrument and is executed
by entering the 5-digit run code on the instrument. From the run code, all the
plan run's settings are available on the instrument and to the Torrent Suite
software. All of your selections, from original template and the planned run that
you saved, are known to the Torrent system and software. The system carries out
your instructions from sequencing to data export.

Introduction
Create an RNA Seq analysis run from factory template
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If you wish to customize the template, create a copy of the template.

1. Click the  Gear button in the Ion RNA - Whole Transcriptome row and select
Copy.

2. Enter a name for the template and modify settings as required.

3. Click Copy Template.

After your sequencing run completes, review results on the Run Summary page.

1. Go to Data 4Completed Runs & Results and search for your run. The Run
Summary page appears.

2. Scroll down to the RNASeqAnalysis section and you'll see the Barcode
Summary table. This is an overview table that includes columns for Barcode
Name, Sample, Total Reads, Aligned Reads, Percent Aligned Mean Read Length,
Genes Detected, and Isoforms Detected.

3. Click on the RNASeqAnalysis.html link to view other components of the report.
Below the Barcode Summary are tabs to view the results graphically.

Modify RNASeq
Template

Review run
results

Introduction
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Reads Alignment Summary- A graphical summary of the number of mapped and
unmapped reads across barcodes, as reported in the barcode summary table.

Alignment Distribution - A graphical summary of the distribution of reads to
genomic features.

Distribution Plots

Introduction
Create an RNA Seq analysis run from factory template
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Normalized Transcript Coverage - An overlay of individual normalized transcript
coverage plots for each barcode.

Distribution of Gene Reads - Distribution of genes across barcodes showing the
frequency of numbers of genes having similar log10 read counts. All curves are
plotted on the same axis scale. The counts data is fitted to a Gaussian kernel using the
default R 'density' function.

Introduction
Create an RNA Seq analysis run from factory template
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Distribution of Isoform Reads - Distribution of transcript isoforms across barcodes
showing the counts of isoforms having similar FPKM values. All curves are plotted on
the same y-axis, normalized to the highest count and scaled for FPKM values ≥0.3.

A heatmap of Spearman correlation r-values for comparing log2 RPM reads pair
correlation barcodes, with dendrogram reflecting ordering of barcodes as being most
similar by these values.

Correlation
heatmap

Introduction
Create an RNA Seq analysis run from factory template
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Barcode read pair correlation plot. Lower panels show log2(RPM+1) values plotted for
each pair of barcodes, with linear least squares regression line overlaid and line slope
reported. Upper panels show Pearson correlation r-values for the regression line.
Diagonal panels show the frequency density plot for the individual log(RPM+1)
values for each barcode. (If only one barcode has reads, a density plot is displayed.)
Click the plot to open an expanded view in a new window.

A gene representation heatmap of 250 genes showing the most variation in
representation across barcodes as measured by the coefficient of variant (CV) of
normalized read counts for genes that have at least one barcode with at least 100 RPM

Correlation plot

Gene heatmap

Introduction
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reads, plotted using log10 of those counts. For this plot, barcodes will be omitted if
they have less than 100,000 total reads.

A transcript isoform representation heatmap of up to 250 gene transcript isoforms
showing the most variation in representation across barcodes as measured by the
coefficient of variation (CV) of FPKM values for isoforms that have an FKPM value ≥

Isoform heatmap

Introduction
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100 for at least one barcode, plotted using log10 of FKPM+1. Barcodes are excluded if
they have less than 1,000 isoforms detected at FPKM values ≥ 0.3.

At the bottom of the screen are links for downloading raw analysis output files:

Barcode Summary Report - This report produces a Microsoft® Excel® table listing
each barcode's sample name, total reads, aligned reads and percent aligned.

Absolute Reads Table - This Microsoft® Excel® table lists absolute reads for the genes
found on each barcode.

Absolute Normalized Reads Table - This Microsoft® Excel® table lists absolute
normalized reads for the genes found on each barcode.

Aligned Reads Distribution Table - Distribution of genes across barcodes showing
the frequency of numbers of genes having similar log10 read counts.

Isoform FPKM Values Table - Table format of the Isoform gene heatmap.

Downloadable
reports

Introduction
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Individual barcode view

Click on any barcode of interest to see similar graphs of the barcode alone.

Reference table - Plot showing the number of genes with reads in log10 counting
bins.

Gene Mapping Summary - Summary of reads mapped to genes of annotated
reference.

Base Mapping Summary - Summary of base reads aligned to genetic features of an
annotated reference.

Introduction
Individual barcode view
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Normalized Transcript Coverage - A plot of normalized transcript coverage; the
frequency of base reads with respect to the length of individual transcripts they are
aligned to in the 3' to 5' orientation.

Gene Isoform Expression - Box plots showing variation of isoforms expressed at
FPKM ≥ 0.3 for each set of genes grouped by the number of anticipated (annotated)
isoforms. Whiskers are defined by points within Q1-1.5xIQR to Q3+1.5xIQR. Only
genes with 25 or less isoforms are represented in this plot. The data and a plot for all
genes are available for download using the download reports links at the bottom of
the screen.

Introduction
Individual barcode view
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At the bottom of the screen are links for downloading raw analysis output files for the
individual barcodes:

Statistics Summary - Provides an overview of the individual barcodes RNA Seq
Analysis results.

Downloadable
reports

Introduction
Individual barcode view
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Gene Read Counts - Lists the number of times a gene was counted for the individual
barcode.

Output Files - Provides a directory for various output files for this barcode.

Cufflinks Output Files - Provides a list of links to Cufflinks output files.

Introduction
Individual barcode view
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