Technical Note: Sequencing i | I u m | na®

SCS v2.10 / RTA v1.13 Software Increases Yield
and Supports lllumina® Nextera™ Dual Indexing

lllumina’s Genome Analyzer™ Sequencing Control Software (SCS) e SCS v2.10/ RTA v1.13 will install side by side with SCS v2.9 /
v2.10 and Real-Time Analysis (RTA) v1.13 software enables dual RTA v1.9, which can still be used for single indexing.

indexing with lllumina Nextera sample prep. This update also features
improvements in image analysis which enable a higher yield. This
document provides background on the changes, the benefits pro-
vided, and considerations prior to upgrading to SCS v2.10.

e Version 8.5 and version 10 recipes provided with SCS v2.10
include new user waits to improve workflow for reagent
replenishment.

¢ Modified options for file saving. See the sections Run

Parameters Window and Recommended File Saving Options in
SCS v2.10/ RTA v1.13 Software Features the Genome Analyzer lix User Guide (for SCS v2.10), Part #
Genome Analyzer’s new software update has the following new 15030966 Rev. A, for details.
features:

Note that if you want to use the Off-Line Basecaller (OLB) with SCS

* New version 10 recipes that enable dual-indexed sequencing v2.10/ RTAv1.18, you need to upgrade to OLB v1.9.4.

runs. lllumina Nextera dual-indexing allows for up to 96
different samples per lane.

Enabling Dual-Indexing Workflow

¢ Image analysis that uses a better cluster-finding algorithm,
producing higher yields. Please note that using this new
algorithm may necessitate re-validation of your workflow as
described below.

Dual-indexing allows unique barcodes for up to 96 samples. Dual-
indexed single-read sequencing consists of three sequencing reads:
Read 1, the Index 1 (i7) Read, and the Index 2 (i5) Read. Dual-indexed
paired-end sequencing consists of four sequencing reads: Read 1,

Figure 1: Dual-Indexed Sequencing Workflows
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A Dual-Indexed Single-Read Sequencing Workflow. B Dual-Indexed Paired-End Sequencing Workflow.
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the Index 1 (i7) Read, the Index 2 (i5) Read, and then Read 2 (see
Figure 1).

To perform dual indexing on the Genome Analyzer, you need the fol-
lowing components and conditions:
e You must use SCS v2.10 or later and v10 recipes.

¢ Additional sequencing primers are required for Read 1, both
of the Index Reads, and Read 2. Dual indexing primers are
provided in the TruSeq Dual Index Sequencing Primer Box,
Single Read or Paired-End.

¢ Dual-indexed sequencing is supported for lllumina Nextera
DNA libraries only.

For more information, see the Genome Analyzer lix User Guide (for
SCS v2.10), Part # 15030966 Rev. A.

Image Analysis Improvements

SCS v2.10 / RTA v1.13 uses a new algorithm for primary analysis that
enables higher output while providing virtually the same data quality.
The most impactful improvements for image analysis are listed below:

¢ Revised template generation gives a higher percentage of
clusters passing filter, more clusters at high density, and fewer
optical duplicates at low density.

e Improved color matrix estimation uses a more robust angular
matrix estimator and data from all template cycles. Artifacts in
cycle 2 no longer disrupt color matrix estimation.

e Minor improvements to intensity extraction have also been
implemented.

Note that the official cluster density specifications have not changed.

SCS v2.10/RTA v1.13 does not change quality of data

We performed primary analysis with both version of software on

Figure 2: Representative Quality versus Quality Plots
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exactly the same dataset consisting of eight lanes of PhiX data (for de-
tails, see Figure 2). We plotted the quality scores (QScores) predicted
by SCS versus the estimated QScores based on alignment for eight
different sequencing reactions. All lanes show a clear match between
the predicted quality scores from SCS v2.9 / RTA v1.9 and SCS v2.10
/ RTA v1.13; a representative sample is shown in Figure 2. This is also
consistent with the regression coefficient between SCS v2.9 / RTA
v1.9to SCS v2.10 / RTA v1.13 predicted QScores: it is 0.9988 for
read 1, and 0.9987 for read 2.

Note that the estimated quality score for clusters with a predicted
QScore of 2 is higher than expected. SCS / RTA assigns a qual-
ity score of 2 to bases toward the end of reads where lower quality
scores are expected.

SCS 2.10 / RTA 1.13 improves reads passing filter

The new SCS v2.10 / RTA 1.13 algorithm improves the detection of
DNA clusters on the flow cell. To analyze the effect of this on clusters
detected, we compared SCS v2.9 and v2.10 cluster numbers from the
same PhiX sequencing run mentioned above. As can be seen in Figure
3, the raw cluster numbers for SCS v2.10 are slightly higher, but the
biggest improvement is that more clusters pass filter. Therefore, the
new cluster finding algorithm in SCS v2.10 results in more usable data
per sequencing run.

Summary

In summary, SCS v2.10 / RTA v1.13 enables dual indexing with
lllumina Nextera sample prep, similar data quality as from SCS v2.9/
RTA v1.9, and a higher number of reads passing filter than SCS v2.9/
RTA v1.9. This is illustrated in Figure 4, which shows an output of 7.4
Gb of high quality data (>90% >Q30 data) compared to 6.3 Gb of high
quality data with SCS v2.9/RTA v1.9 for a sample sequenced at 2x100
bp. Altogether, the data shows that the software upgrade will conserve
the quality of the data and provide a higher yield for your experiments.
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Predicted quality versus estimated quality plots for SCS v2.9 / RTA v1.9 to SCS v2.10 / RTA v1.13, both reads for a representative lane of PhiX data, sequenced at
2x100 bp with TruSeq chemistry. The solid diagonal line indicates an ideal state where the predicted QScore is equal to the estimated QScore.
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Figure 3: Cluster Density Plots
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Cluster density plots for SCS v2.9 / RTA v1.9 to SCS v2.10 / RTA v1.13.
Blue boxes denote raw cluster density, green boxes denote clusters pass-
ing filter. The red line indicates the median tile value, while the box outlines
the interquartile range (the middle 50% of the data) for the tiles analyzed for

Number of bases by quality score plotted for SCS v2.9 / RTA v1.9 (top) and
SCS v2.10 / RTA v1.13 (bottom). Only reads that pass the quality filter are
included. Also indicated is the number and percentage of bases that have
QScore of 30 or higher.

the data point. The error bars indicate the minimum and maximum without
outliers (values that are more than 1.5 times the interquartile range below
the 25th percentile, or more than 1.5 times the interquartile range above
the 75th percentile).
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