
An initial set of 20mer Tag-probe

sequences was selected with closely

GeneChip®

GenFlex™ Tag Array

TECHNICAL NOTE No. 1

The GenFlexTM Tag Array (P/N 900302)
enables the interrogation of up to
2000 nucleic acid reaction products
and 50 control oligonucleotides.
This document describes the selection
and evaluation of the Tag-probe
sequences included on the array.
Here ‘Tag’ refers to the sequence
that is being captured by the array,
i.e., a sequence that is attached to
a reaction product of interest. The
‘Tag-probe’ refers to the sequence
on the array, the complement of the
Tag. Thus, the reaction product into
which the Tag has been incorporated
will hybridize to the corresponding
Tag-probe on the array. The Tag
sequences to be used in primer
design are provided free of charge
on a CD-ROM (P/N 610026). 
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matched melting temperatures.  
A further filter, based on Affymetrix
expression rules and probe array
experience, was applied to optimize
and standardize the hybridization
characteristics of the set. Finally,
Tag-probe sequences were
removed if they were identical or
nearly identical to each other, to
control sequences used on the
array borders, or to sequences in
the public databases at the time
of array design. The GenFlexTM

Tag Array was designed with 2200
20mer sequences.

mismatch-containing Tag-probe
with a different base at position
10 is referred to as “MM” in the
HAW. Two additional control
probes are included on the array and
reported in the HAW, the “CPM”
and “CMM.” These probes are
designed to be the complements
to the PM and MM Tag-probes,
respectively.

Figure 1.  GenFlexTM Tag Array Tiling Strategy

Actual probe array features from a GenFlexTM Tag Array are shown. This array
was hybridized with biotin-labeled oligonucleotides complementary to the
Tag-probes, stained with streptavidin-phycoerythrin, and the data collected
with the laser scanner. Four features, organized vertically on the probe array,
represent each Tag sequence (as described in the text). For each of the four
tags shown, arranged horizontally across the probe array, the brightest
hybridization signal is seen with the “PM” feature. This feature is comprised
of the Tag-probe oligonucleotide, the perfect complement to the Tag. Some
hybridization is also seen to the MM feature (note Tag 4).

Sequence Selection

GenFlexTM Tag Array Tiling Strategy

Four different sequences are tiled
on the array to interrogate each
Tag (see figure 1, Tiling strategy).
The Affymetrix® Microarray Suite
software output, the Hybridization
Analysis Window (HAW), reports
the background subtracted signal
intensities for each of these features.
The probe designed to be the perfect
match complement to the Tag,
(i.e., Tag-probe) is referred to as
“PM” in the HAW of Affymetrix®

Microarray Suite software. The
probe designed to be the 

Tiling Strategy



GenFlex™ 2050 Tags; Relative Intensity Distribution
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GenFlex™ 2050 Tags; Discrimination Distribution
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The hybridization performance
of the entire set of 2200 Tag
sequences was evaluated.
Biotinylated oligonucleotides
complementary to the PM
features, and thus called ‘Tags’,
were synthesized and hybridized
to the GenFlexTM Tag Array. As
shown in figure 2, the normalized
natural logarithm of the signal
intensities obtained are distributed
about a geometric mean of 0.8
with a standard deviation less
than 0.1. As shown in figure 3,
the Tag hybridizations yield high
PM/MM ratios (a measure of the
specificity of the Tag hybridization)
with greater than 98% generating
a PM/MM ratio greater than 3/1.
Figure 4 shows a plot of the
discrimination score and the
signal intensity for all 2200
sequences. A line was fitted to
select the 2050 sequences with
the highest discrimination AND
signal intensity (i.e., those above
and to the right of the fitted line).
Fifty individual “control”
sequences were selected from the
2050 sequences to be
representative of the population
with respect to observed signal
intensities and discrimination
(see figure 2 & 3). Tag sequences
with relatively low signals are
over-represented in the 50 control
sequences so as to increase
information about the sensitivity
of experiments at the lower limit
of detection. Fifty fluorescein-
labeled oligonucleotides or Tags,
(i.e., complementary to the control
Tag-probes on the array) are
included with the GenFlexTM Tag
Array Kit (P/N 900302) and should
be used as internal standards with
every hybridization experiment.

Figure 2.  Signal intensities of GenFlexTM Tags and controls

Signal intensities were collected and averaged from two independent
experiments in which the 2000 biotinylated Tag oligonucleotides or the 50
fluorescein-labeled control oligonucleotides were hybridized to the GenFlex™

Tag Array. The frequency of results are shown as normalized (to scale of 0-1,
in bins of  0.05) natural logarithms of the net signal intensities.

Figure 3.  Signal discrimination of GenFlexTM Tags and controls

From the same data presented in figure 2, the PM/MM ratios are plotted.
Greater than 98% of the Tags generate a ratio of greater than 3/1.

Tag Performance

The Tag-probe sequences, in a 
3'-5' orientation, are provided in
the GeneChip® Hybridization
Analysis Window (see figure 5)
for data tracking purposes only.



Selection of Desired Probes
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Figure 4. Selection of Tags

The natural logarithm of the
average signal intensity and
the discrimination score
[(PM-MM)/(PM+MM)] is
plotted for each of the 2200
Tags. A line was fitted to
select the 2050 Tags with the
highest signal intensities and
highest discrimination
scores.

Figure 5.  The Hybridization Analysis Window.

The background-subtracted signal intensities are shown for each of the four features (see text) ‘PM, MM, CPM, CMM’, for
each Tag. ‘BG’ refers to the background signal intensity already subtracted from the ‘PM, MM, CPM and CMM’ values.
Data are collected and reported for each of two different wavelength, 530 and 570 nm. The sequences shown in the HAW
are those of the oligonucleotides synthesized on the probe array and are given in the 3' to 5' orientation.

Background-Subtracted Signal Intensities



GeneChip
®

probe array
technology, products and services
are marketed and sold
internationally. For additional
technical and pricing
information about the HuSNP™

mapping assay and other
GeneChip

®
probe array products,

or to find the name and location
of the distributor or sales office
nearest you, please contact us at
the following address:

Additional Information

AFFYMETRIX, INC.

3380 Central Expressway
Santa Clara, CA  95051 USA
Tel: 1-888-362-2447 

(1-888-DNA-CHIP)
Fax: 1-408-731-5441
sales@affymetrix.com
support@affymetrix.com

AFFYMETRIX UK Ltd.,

Voyager, Mercury Park,
Wycombe Lane, Wooburn Green,
High Wycombe HP10 0HH 
United Kingdom
Tel: +44 (0)1628 552550
Fax: +44 (0)1628 552585
saleseurope@affymetrix.com
supporteurope@affymetrix.com
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