Human Gene 1.0 ST Array Performance
Revision Date: 2007-03-28
Revision Version: 1.0

Human Gene 1.0 ST Array Performance

|. Introduction

The Human Gene 1.0 ST Array, Human Exon 1.0 ST Array, and Human Genome
U133 Plus 2.0 Array were observed to have comparable gene-level performance.
This is based on an evaluation of true positive rates (finding a detected change
givenreal changes ) and false positive rates (finding false changes given no real
change). Real and apparent performance was evaluated with a Latin Square
spike-in experiment and with a tissue mixture experiment. In the spike-in
experiment, Receiver Operator Characteristic (ROC) plots, which reflect both true
and false positive rates, reveal comparable performance between the three array
types with respect to a limited number (28) of spiked transcripts (Figure 2). The
tissue mixture experiment revealed similar overall detection rates (Figure 8), fold
changes (Figure 6), and comparable ROC plots for discriminating known
changes based on the full data set (Figure 9 and Figure 10).

Il. Array Platforms

The Human Genome U133 Plus 2.0 Array (3’ biased design), the Human Exon
1.0 ST Array (WT based design), and the Human Gene 1.0 ST Array (WT based
design) were used in the performance evaluation presented below. Additional
information about each of these array designs can be obtained from the
respective Technote for each design available from
http://www.affymetrix.com/support/.

To account for genome version differences, probes from the Human Exon 1.0 ST
Array and the Human Gene 1.0 ST Array were mapped onto Build 35 of the
human genome and grouped into gene bounds defined by RefSeq, Ensembl, and
complete coding sequence (CDS) transcripts from Genbank. (See the Exon
Probeset Annotations and Transcript Cluster Groupings white paper available
from http://www.affymetrix.com/support/ for more information.)

For the spikes used in the Latin Square experiment, 11 probe pair probesets on
HG-U133 Plus 2.0 were identified for each of the spikes. For the Human Exon
1.0 ST Array and the Human Gene 1.0 ST Array, probesets were created for
each spike based on probes on the array which match the spike. The reason for
this was that about half the spikes are very short, only covering the very 3’ end of
the gene.

For the tissue mixture experiment, only those probesets for genes in common
across all three array types were used in the analysis. This produced a set of
15,865 probesets; these probesets tend to correspond to the better known genes
and in general exhibit higher signal than other probesets on each of the arrays. It
should be noted that probesets on each array type are not equivalent with regard
to the biological targets they interrogate, particularly between the WT-based
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arrays and HG-U133 Plus 2.0. The HG-U133 Plus 2.0 array can have multiple
probesets mapping to the same gene (e.g. for interrogating alternative 3° UTRS)
whereas the WT based arrays have a single probeset. Where such multiple
mappings exist we chose one probeset at random to represent the gene.

lll.Data Sets

lllLA.  Spike in Latin Square Study

The spike-in study used 28 RNA spikes that were observed to be absent in HelLa
RNA using rtPCR (Ct = 35)." The spikes were added to HeLa RNA at 7 different
concentrations in a Latin Square design.

For this study, 7 different spike pools were created to contain the different spike
RNA concentrations. Each pool was added to HeLa RNA, split into triplicates,
and processed with the standard assay appropriate to the array type. The
resulting samples were hybridized to the appropriate arrays. Hence 21 separate
arrays were run for each array type.

Spike concentrations range from 0 to 12 pM. The non-zero concentrations were
in factors of 2, with the 6 non-zero concentrations ranging between 0.375 pM to
12 pM (Table 1).

a Dilution Cell (pM)

1 0 0 0
2 1:400,000 0.88 0.38
3 1:200,000 1.75 0.75
4 1:100,000 3.50 1.50
5 1:50,000 7.00 3.00
6 1:25,000 14.00 6.00
7 1:12,500 28.00 12.00

Table 1: Range of RNA spike concentration used in the Latin Square spike-in experiment

1 pM concentration corresponds to about 2.33 copies of RNA transcript per cell,
so this range corresponds to less than 1 copy per cell ranging up to 28 copies
per cell.

The concentrations used in this study are intentionally low so that we can use
them to assess signal response to differing RNA transcript concentrations that
approach the limit of detection of these array platforms.

' tPCR primers were based on the HG-U133 Plus 2.0 target region (region of the transcript
sequence spanned by the probes). Thus it is possible that the gene is expressed, just not an
isoform detected by the primers used. Based on Human Exon 1.0 ST Array expression data, we
suspect that there is endogenous expression in the HelLa total RNA for three of the spikes (A7,
B12, and C9).
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