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SUBJECT: ERCC Analysis

The ERCC_Analysis plugin is intended to help with ERCC RNA Spike-in Controls.
It enables you to quickly determine whether or not the ERCC results indicate a
problem with library preparation or the PGM run. This bulletin provides the following
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What are the ERCC Spike-in Controls?

The External RNA Controls Consortium (ERCC) is an ad-hoc group of academic,
private, and public organizations. The National Institute of Standards and Technology
(NIST)-hosted ERCC has been working to develop a common set of RNA controls that
can be used in multiple gene expression platforms such as quantitative RT-PCR,
microarrays, and next-generation sequencing (NGS) technologies.

The outcome of the ERCC effort is a reference library of NIST-certified DNA plasmids
that are designed to produce a set of transcripts 250-2000 nt in length that mimic
natural eukaryotic mRNAs.

The ERCC RNA Spike-In Control Mixes are pre-formulated sets of 92 polyadenylated
transcripts from the ERCC plasmid reference library. The transcripts are traceable
through the manufacturing process to the NIST plasmid reference material.

For more information on ERCC RNA Spike-In Control Mixes, please refer to the
ERCC RNA Spike-In Control Mixes User Guide (Pub. no. 4455352).

For Research Use Only. Not for use in diagnostic procedures.
technologies”


http://gcms.invitrogen.com/content/sfs/manuals/cms_086340.pdf
http://tools.invitrogen.com/content/sfs/manuals/4455352C.pdf

ERCC Analysis

Requirements for the ERCC_Analysis plugin

Requirements for the ERCC_Analysis plugin

Tool

Requirement

Software

Torrent Suite™ v3.4.2 or higher

IMPORTANT! To ensure proper trimming of the sequences prior to alignment with a reference, for all
libraries prepared with the lon Total RNA-seq Kit v2, you must select an option from the barcode
pull-down menu.

Web browser

e Chrome™ ¢ Opera®
o Firefox® e Safari®
e Internet Explorer® (Version 7+)

Enable the ERCC_Analysis Plugin

To enable the ERCC_Analysis plugin:

1. Select Plugins in the pull-down menu after clicking the gear icon n in the
upper right corner of the Torrent Browser. Scroll to the ERCC_Analysis plugin.

2. Select Enabled to manually run the plugin. If you want every run to automatically
call the ERCC_Analysis plugin, select Auto-Run. You can select both Auto-Run

and Enabled.
Enabled Autorun Name Version Date v Manage
O Alignment 3.4.48996 2013/01/22 08:49 AM - 2d
O coverageAnalysis 3.4.49291 2013/01/22 08:49 AM [ 24
O samplelD 3447670 2013/01/22 08:49 AM [ 24
O ERCC_Analysis 3449344 2013/01/22 08:49 AM [ 24
|l coverageAnalysis_ma 34 RNA 2013/0110 12:21 PM [- B d
O lonReporterUploader_V1_0 1.0.0 2012/10/09 08:43 AM - B d
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Manually run the ERCC_Analysis plugin

To manually run the ERCC_Analysis plugin:
1. Click the DATA tab in the Torrent Browser.

2. In the Rep Report Name column, scroll to the run results you want to view and
select the run. In the Report column, select a run report.

Note: To open the report in a new browser window, click the reports icon | [

L}
Completed Runs & Results
List Viiew | Table View
*0 Go | Any project ~| | Any sample ~ | | AnyReference M
Al Flows ~| | anychip ~| | Anyinstrument ~ | | AuResult Status ~| | Resuits newto old - Clear
Analysis Ref Total  MeAN  qop
Run Name Sample Applicat.. RunDate Status  Chip Rep Report Name Genome Bareede  Flows gpfl  Read gl ou
user_LUC-564 1000834-1000776 2013/07... 201301/ Completed 318 Auto_user_LUC-564_816 '@ ng19_.. lonXpress 500 505M 110  513M 560M 4%
user_LUC-563 1000636-1000782 2013/071/. 2013/01/.. Completed 318 Auto_user_LUC-563_815 o nsa_E 500 450M 83 350M  3TTM £-3
user_LUC-562 1000633-1000756 2013/01/.. 2013/01/. Completed 318 Auto_user_LUC-562 814 '@ hg19__ lonXpress 500 585M 108 501M 634 M -3
user_| UC-561 1000630-1000744 201301/ 2013001/ Completed 318 Auto_user_LUC-561_813 @ ng19_. lonXpress 500 529M 111 553M 591M 4%

3. Scroll to the bottom of the report to Plugin Summary, then click Select Plugins

To Run to open the Plugin List.

If you do not see the ERCC_Analysis plugin listed, refer to the previous section
“Enable the ERCC_Analysis Plugin” on page 2.

Plugin Summary | TestFragments | Analysis Details | Support || Software Version

Select plugins to run Refresh plugin status

- dataPush —v1.1 Completed &

+ dataPush.htm!

‘ - detailedReport — v1.0 Error @

- ERCC_Analysis — v3.4.49344 Completed &

+ ERCC_Analysis.html

ER-squared of 0.92 is above the minimum acceptable of 0.85

2013-02-01_09-31-11

4. In the Plugin List window, select ERCC_Analysis.

Select a plugin

Alignment — v3.4. 48996
coverageAnalysis — v3 4 40201
coverageAnalysis_rna — V3 4 RNA

detailedReport — v1.0

ERCC_Analysis — v3.4.49344
ERCC_Analysis_noPolyA — v3 4 50863
FastqCreator — v3.4 48481
FastgCreator_dataPush — v3.4 48481
HelloWorld — v1.0
lonReporterUploader_V1_0 — v1.0.0
libClonality — v0.2

RunRecognitiON — v3_4 48391
samplelD — v3 4 47670

SFFCreator — v3.4.48481

* variantCaller — v3.4.49252

Close
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Configure
ERCC_Analysis
(Optional)

A popup window appears showing the values for minimum acceptable R-
squared, minimum acceptable counts per transcript, ERRC pool used, and the
barcode used (if any). For a description of what each of these means, see the
instructions in “Configure ERCC_Analysis (Optional)”.

Minimum acceptable R-squared value :|.85
The current default minimum R-squared is .85.
Minimum acceptable counts per ERCC transcript :|3
The current default minimum counts per transcript is 3.
ERCC Pool used (1 or 2):|1

Barcode of interest: lonXpress_006

Enter the barcode EXACTLY as it appears at the top of this report, under "Barcode name” (you may want to copy and paste). Enter one

barcode only, to see multiple barcodes you will need to run plugin more than once. Leave blank if not using barcodes.

To change the default values, go to the Config tab of the Torrent Suite.

Click Submit to start the run. You can check the status of the run by clicking
Report or Log.

Note: Enter the barcode exactly as it appears in the Barcode Name column at the
top left of the report, or copy and paste it in. If multiple barcodes were used in the
run, the plugin will need to be run for each barcode.

For analysis runs with total reads under 1,000,000, the plugin will normally take

2-3 minutes to run on the hardware described on the Torrent Server product page. For
larger runs, the plugin will approximately take an additional 1-2 minutes per million
total reads (for example, a run with 5 million reads may take 10-15 minutes). These run
times are offered only as a guideline. If your Torrent Server is busy with other
processing, run times will be longer.

After the ERCC analysis is completed, you can view the analysis results.

You can optionally change the R-squared value to set a default value for the summary
report screen:

1.

If the window showing the minimum acceptable R-squared value is open, close it.
Then scroll to the top of the Torrent Browser and click the gear icon [JEilJ at the
upper right corner, and select Plugins from the pull-down menu.

In the Plugins section and ERCC_Analysis row, click the corresponding gear icon
under the Manage heading, and select Configure from the pull-down menu.

In the ERCC Plugin Configuration window, enter a value between 0 and 1 as your
minimum acceptable R-squared value (a lower value is indicated by a red light in
the summary report). You can override this value on a per-run basis at the time of
submission.

Enter a value for minimum acceptable counts per transcript. This value
determines which transcripts are used in calculating R-squared. For example, if
this is set to 3, then any transcript for which there are only 1 or 2 counts, will not
be considered in the R-squared calculation.
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5. Enter the ERCC Pool used (either 1 or 2). Most users will want to set the default to
1, but may use Pool 2 for some runs (and can indicate this at run time rather than
changing the plugin configuration).

6. Enter a barcode value. For most users the default barcode value will probably be
blank (no barcode), but a barcode may be entered at run time.

7. Click Submit.
8. Scroll to the top of the Torrent Browser and select the DATA tab.

9. In the Rep Report Name column, scroll to the run results you want to analyze,
and select the link.

10. Scroll to the bottom of the report to Plugin Summary, then click the button Select
Plugins To Run to open the Plugin List.

If you do not see the ERCC_Analysis plugin listed, refer to “Enable the
ERCC_Analysis Plugin” on page 2.

11. In the Plugin List window, select ERCC_Analysis.

12. In the popup window, click Submit to start the run.

ERCC_Analysis Plugin User Bulletin 5
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View the analysis results

View the analysis results

View error
information

After the status of the ERCC plugin has changed to “Completed,” click
ERCC_Analysis.html in the Plugin Summary section to open the ERCC Report and
view analysis results:

ERCC Report (IonXpress_006 )

ERCC Dose Response

E=gt % of Total Reads
2 s ERCC (pct) = | 48.55
(: Other (pct) =[51.45
Aoe Raw ERCC counts | = | 894480
4 Regression Analysis
12 R-squared =|0.92
0 Slope =|0.89
Y-intercept =|3.78
8 N =| 62

Map Quality Legend

Mean Mapq = | Dot color

more than 90 =

less than 90 =

log2 ERCC counts (present calls:>

% 4 2 0 2 4 6 8 10 12 14 16 18 less than 80 =

log2 relative ERCC1 concentration less than 70 =
less than 60 =

All transcripts with fewer than 3 counts are shown in the above figure. but not used in calculating R-squared.

If the ERCC_Analysis plugin status changes to “Error” after you click
ERCC_Analysis.html, then something went wrong during the running of the plugin.
In this case, look at the error log:

1. Return to the Plugin Summary, then click the log file icon to see the error log;:

- detailedReport — v1.0 Erra

2. Scroll to the bottom of the system log file to view information about what went
wrong with the analysis.

Log for detailedReport

Plugin: detailedReport - 1.8

Host: luckyts

sGe: fvar/lib/gridengine/iontorrent Home: /home/ionian Job: 2552 - ion_plugin_detailedReport_launch.sh’
SGE User: Host: luckyts Work Dir: */°

INFO:ien-plugin-status:Updated plugin 'detailedRepert--8' on report '989' to status 'Started’
version=1.@

start time=Thu Jan 17 ©8:25:26 CST 2013

command line=

detailedReport: starting execution of plugin code

start time=2013-81-17 ©:25:26.431568673

Traceback (most recent call last):
File "/results/plugins/detailedReport/detailedReport.py”, line 7, in <modules
from ion.reports import parseCafie, parseCafieRegions, tfGraphs

ImportError: cannot import name parseCafie

ERROR: Plugin exited unexpectedly with error: 1 - Plugin Execution Error

end time=2813-81-17 8:25:26.58375978@

pluginelapsedtime: detailedReport,®

INFO:ion-plugin-status:Updated plugin 'detailedReport--1.8' on report '989' to status 'Error’
SGE exit_status: 1

Close
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An Error status for the ERCC_Analysis plugin should be a rare event. An error
does not indicate that the ERCC_Analysis results are bad, but rather that the
ERCC_Analysis plugin itself failed to run.

Interpret the data

View transcript
details

The ERCC Report screen (shown on page 6) displays the ERCC Dose Response plot.
The points are color-coded, based on mapping quality. There is also a trendline, based
on the parameters shown in tabular form to the right of the graph.

The y-axis of the plot is the log (base 2) of the raw counts found for the transcript in
question. The x-axis is also logarithmic, but represents the known relative
concentration of the ERCC transcripts. Ideally, the points all fall on a straight line.

More realistically, in the good case, the raw counts and relative concentration should at
least correlate with a high R-squared (for example, 0.9 or higher). The table to the right
of the plot (shown on page 6) shows the R-squared value found for this plot, as well as
the Slope, Y-intercept, and N (number of transcripts found) values. Although there are
92 transcripts in the ERCC mix, it is not expected that all 92 will be detected. The
number of transcripts detected depends on the sequencing depth. In addition, any
transcripts for which the number of counts is less than the “minimum acceptable
counts per ERCC transcript”, will not be used in the R-squared calculation. The graph
will show a dotted line at this minimum counts value, to highlight which points on the
graph (i.e. which transcripts) have been excluded from the R-squared calculation. For
more information on ERCC analysis, refer to the following resources:

» Figure 2, Analysis of ERCC read counts, in Sensitivity of RNA-Seq using Ion
semiconductor sequencing; a comparison to microarrays and qPCR.

¢ The Ion Torrent white paper, Methods, tools, and pipelines for analysis of Ion
RNA-Seq data.

* The information on the ERCC ExFold RNA Spike-In Mix product page.

If you want to look at the details regarding a particular transcript, there are two
methods you can use:

* Hover your mouse-cursor over a point on the ERCC Dose Response plot to
display a popup window that shows details about that transcript (the name,
reads, and coverage plots).

If several points are very close together on the plot and it is difficult to hover over
the point you are interested in, you can zoom in on the plot to more easily
distinguish points:

a. Use your mouse to draw a box around the point of interest and magnify it.

b. To zoom out to the full view of the ERCC Dose Response plot, either double-
click the plot, or click the button labeled Reset Zoom.

or

* Scroll to the particular transcript, and click the [+] next to the transcript name.
This method shows the same information, plus a few additional pieces.
See Appendix A, “Definitions” if the meaning of any of these pieces is unclear.
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Appendix A Definitions

Coverage Depth The minimum and maximum number of reads covering
bases in the transcript. If coverage is 100%, the minimum
value will be > 0.

Coverage The number of base positions covered by at least one read.

Start Sites The number of base positions that are the start site for a
read.

Unique Start Sites The number of start sites that have only one read starting
at the site.

Coverage CV Coefficient of Variation for coverage =

average coverage / stddev coverage for the entire transcript.

Appendix B Parameters used for tmap

For information about how the ERCC_Analysis plugin is working, use the tmap call:

tmap mapall -f SREFERENCE -r S${TSP_FILEPATH_FASTQ} -a 1 -g 0 -n
8 stagel mapl --seed-length 18 stage2 map2 map3 --seed-length 18

$REFERENCE is a constant that refers to the reference file location.
${TSP_FILEPATH_FASTQ} similarly refers to the *.fastq file location.

At the time of publication of this bulletin, it is not possible to change these parameters
when you are using the ERCC_Analysis plugin.

8 ERCC_Analysis Plugin User Bulletin
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For Research Use Only. Not for use in diagnostic procedures.
The information in this bulletin is subject to change without notice.
DISCLAIMER

LIFE TECHNOLOGIES CORPORATION AND/OR ITS AFFILIATE(S) DISCLAIM ALL WARRANTIES WITH RESPECT TO THIS DOCUMENT, EXPRESSED OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THOSE OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. TO THE EXTENT ALLOWED BY
LAW, IN NO EVENT SHALL LIFE TECHNOLOGIES AND/OR ITS AFFILIATE(S) BE LIABLE, WHETHER IN CONTRACT, TORT, WARRANTY, OR UNDER ANY STATUTE OR ON
ANY OTHER BASIS FOR SPECIAL, INCIDENTAL, INDIRECT, PUNITIVE, MULTIPLE OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING FROM THIS
DOCUMENT, INCLUDING BUT NOT LIMITED TO THE USE THEREOF.

NOTICE TO PURCHASER: LIMITED USE LABEL LICENSE: RESEARCH USE ONLY

The purchase of this product conveys to the purchaser the limited, non-transferable right to use the purchased amount of the product only to perform internal research
for the sole benefit of the purchaser. No right to resell this product or any of its components is conveyed expressly, by implication, or by estoppel. This product is for
internal research purposes only and is not for use in commercial applications of any kind, including, without limitation, quality control and commercial services such as
reporting the results of purchaser’s activities for a fee or other form of consideration. For information on obtaining additional rights, please contact
outlicensing(@lifetech.com or Out Licensing, Life Technologies, 5791 Van Allen Way, Carlsbad, California 92008.
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The trademarks mentioned herein are the property of Life Technologies Corporation and/or its affiliates or their respective owners. Microsoft, and Internet Explorer are
registered trademarks of Microsoft Corporation. Safari is a registered trademark of Apple, Inc. Firefox is a registered trademark of Mozilla Foundation. Chrome is a
trademark of Google, Inc. Opera is a registered trademark of Opera Software ASA.

© 2013 Life Technologies Corporation. All rights reserved.
March 2013

Headquarters

5791 Van Allen Way | Carlsbad, CA 92008 USA 4

Phone +1 760 603 7200 | Toll Free in USA 800 955 6288

For support visit www.lifetechnologies.com/support technologies”

www.lifetechnologies.com


http://www.lifetechnologies.com/support 
http://www.lifetechnologies.com

	ERCC_Analysis Plugin User Bulletin
	What are the ERCC Spike-in Controls?
	Requirements for the ERCC_Analysis plugin
	Enable the ERCC_Analysis Plugin
	Manually run the ERCC_Analysis plugin
	Configure ERCC_Analysis (Optional)

	View the analysis results
	View error information

	Interpret the data
	View transcript details
	a. Use your mouse to draw a box around the point of interest and magnify it.
	b. To zoom out to the full view of the ERCC Dose Response plot, either double- click the plot, or click the button labeled Reset Zoom.


	Appendix A Definitions
	Appendix B Parameters used for tmap
	Copyright / Back Page



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 8
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


