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Introduction

CodeLink™ Whole Genome Bioarray product offerings, including
the newly launched CodeLink Human Whole Genome Bioarray, are
the result of three main technological improvements: a new slide
surface, production robotics for dispensing, and software for spot
quantification and data analysis. These improvements enabled
increased density and performance for developing a single 1 x 3
inch bioarray with the most comprehensive human genome
coverage for gene expression profiling.

The purpose of this review will be to introduce the new slide surface
that was co-developed with SurModics Inc. as a technology enabler
for the CodeLink whole genome array platform. The new CodeLink
high density (HD) substrate is a 3-D hydrophilic polymer matrix
utilizing the same oligonucleotide attachment chemistry as
CodelLink Activated Slides. The new slide surface exhibits the
same high level of reproducibility, sensitivity, and specificity as with
the original slides, but the new slide surface has been engineered
to yield significant improvements in spot density that were
necessary to achieve comprehensive coverage of the human
genome.
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Figure 1: Representative post assay image showing decreasing
spot size and improved morphology using the new CodeLink HD
slides in the whole genome dispense format.

Materials and methods

Comparisons were made between the new CodeLink high density
(HD) substrate and the original CodeLink Activated Slides
(manufactured by SurModics Inc.) for both 20 K and whole genome
(60 K) dispense formats using CodeLink UniSet™ Human 20K
content.

All slides were assayed according to standard protocols using
Cy™5-Streptavidin and were analyzed using CodeLink Expression
Analysis v.4.0 software. All assay performance comparisons
between slide types or platforms shown were processed in parallel
on the same day with the same cRNA for a given experiment.

Reproducibility

Array-to-array reproducibility between slide types was assessed by
calculating the coefficient of variation (Figure 2) and minimum
detectable fold change (Table 1) for normalized signal intensities
across three bioarrays for each slide type (10 pg cRNA, Human
Placenta). The same high level of reproducibility is achieved with
the 20K dispense format on CodeLink HD slides as is typical for the
CodeLink UniSet 20K bioarray product offerings on the standard
slide surface. In addition, when comparing normalized signal
intensity array-to-array ratios across slide types, 98.7 % of probes
were within two-fold.
Sensitivity

Known mass ratios of spiked bacterial positive controls were used
to evaluate the dynamic response at the low end of the intensity
spectrum, and to determine the detection limit of low copy number

transcripts  (Figure 3). The Codelink HD slides trend
consistently higher in S/N relative to CodeLink Activated Slides.
1600
1400

CodeLink Median % CV = 6.1

1200 CodeLink HD Median % CV = 5.5

=]
=]
=)

Mo, of Obgservations
@
o
=)

0 5 10 15 20 25 20 35 40 45 50 55 60 65 70 75 80
o CW
Figure 2: Log Normal fit showing comparison of %CV

distribution between slide types with CodeLink UniSet Human
20K discovery probes. n = 3 bioarrays/slide type.

Table 1: MDFC Comparison for 20K dispense format (n = 3
bioarrays/slide type)
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Figure 3: Comparison of Bacterial Control Probe mean
signal/noise (signal = mean pixel intensity, noise = local
background median +1.5 stdev). Graph represents a series of
150 bacterial probe sequences covering six transcripts; araB,
entF, fixB, gnd, hisB, leuB (mRNA spiked into total RNA at an
estimated mass ratio of 1:300 K).

Specificity
Three base mismatch control probes were used to assess
specificity of the CodeLink HD slides and also to demonstrate
that the availability of the entire probe sequence for hybridization
is the same as on CodelLink Activated Slides (Figure 4).
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Figure 4: Specificity and the availability of the entire sequence to
discriminate a 3-base mismatch is shown as a function of Mean
% perfect match (PM) Raw Intensity vs. position of 3-base
mismatch along the sequence (n = 18). Surface end indicates
the 5’ end of the probe.

Ratio Back Compatibility CodeLink vs. CodeLink HD
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Figure 5: Assessment of differential expression ratio correlation

between slide types printed at 20K density for Log, ratios of

Brain over Spleen (N = 3 slides for each slide type per tissue).

The correlation (Pearson’s) is high (0.987) and the total number

of ratios is shown.

Whole genome dispense format

Performance of the new CodeLink HD slides is comparable with
the original slides when printed at 20K dispense density.
Comparisons were also made using the new dispense robotics
and the 60 K spot density of the CodeLink Whole Genome
Bioarray platform. CodeLink Human Whole Genome Bioarrays
were assayed along with CodeLink UniSet Human 20K
Bioarrays, and a comparison of reproducibility (MDFC, Table 2)
and correlation of differential expression ratios to the lower
density platform were made (Figure 6) for the 20K subset of
genes on the CodelLink Human Whole Genome Bioarrays.
Sensitivity of the new platform was also assessed using bacterial
control probes (representing six bacterial transcripts) in a cRNA
spiking experiment, and sensitivity down to 1:2 048 000 mass
ratio (0.05 pM) was demonstrated (Figure 7).

Table 2: MDFC UniSet Human 20K and 20K subset of HWG.

Codelink: Uniset Human 20K [n = 3 slides
Description #of Camp. BaWithin |9 Within 2 |95 %0 Witihn -
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Figure 6: Assessment of differential expression ratio correlation between
UniSet Human 20K bioarray and 20K subset of HWG Array for Log,
ratios of Heart (HRT) over Brain (BRN). N = 3 slides for each product
type per tissue.
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Figure 7: CodeLink Human Whole Genome Arrays show sensitivity of
detection down to 1:2 048 000 mass ratio as determined by cRNA
spiking experiments across three logs of concentration change (0.05 -50
pM). N =180, error bars are +/- 1 stdev.

Conclusions

CodelLink bioarray platform advancements enable the deposition of
probes covering the whole human genome on a single slide. This new
high-density platform maintains the same performance as the current
platform, including very high reproducibility, sensitivity, and dynamic
range (0.05 - 50 pM). In addition, excellent correlation with the current
platform for 20K bioarrays will allow users back compatibility of ratio data.
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