
Oligonucleotide arrays are increasingly becoming the platform of choice for studying gene
expression at the transcriptional level. Oligo arrays offer more flexibility in terms of array
design and greater specificity during hybridization. To meet the changing needs of microar-
rayers, Corning has developed UltraGAPS, a high-performance substrate for printing oligo-
nucleotide arrays that can also be used to array double-stranded, cDNA-derived PCR products.
We report here the fabrication of high-quality arrays on UltraGAPS slides using unmodified 
single-stranded DNA, 75 nucleotides long, that perform at levels of sensitivity and repro-
ducibility at least as high as dsDNA arrays. Oligo arrays printed on UltraGAPS slides show
very low and uniform background, high sensitivity, low variability of two-color ratios, and
broad dynamic range. The new UltraGAPS slides offer increased DNA-binding capacity and
a more hydrophobic surface that, in combination with optimized printing and hybridization
protocols, set a new standard for microarray quality.
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The quality of commercially available oligonucleo-
tides is highly variable. It is strongly recommended
that HPLC-purified oligos be used and that the
purity of oligo preparations be checked by electro-
phoresis. Only those preps showing greater than
50% purity should be used for microarraying. 

The performance of oligo set A is far 
superior to that of set B, as determined by 
various labeling and hybridization methods. 
From left to right below: 
- Staining with syto 61
- Hybridization to complex cDNA probe
- Hybridization to cloned cDNAs

Oligonucleotide array 
printed on UltraGAPS

Aminosilane coating on (A) regular glass and (B) Corning 1737 glass.
In addition to being ultra flat and low weathering, the composition of
Corning’s proprietary 1737 glass renders it chemically inert and there-
fore a superior substrate for the application of the highly reactive
aminosilane coating.

For more information about UltraGAPS and related products, please visit 
www.corning.com/lifesciences
Catalog numbers for UltraGAPS:
40015 (barcoded slides, 25 per case)
40016 (non-barcoded slides, 25 per case)

UltraGAPS is a trademark of Corning Incorporated, Corning, NY.
Corning is a registered  trademark of Corning Incorporated, Corning, NY.

Each shipment of UltraGAPS is accompanied by a Certificate of Quality (above right). Corning’s traditional manufacturing
excellence is at work in the $2 million facility where highly trained operators and an experienced professional staff ensure that
UltraGAPS slides are the highest quality microarray substrate available. Each glass slide is individually examined for particulates
and blemishes, prior to coating under M3.5 conditions (class 100), resulting in unmatched glass quality and cleanliness. 

The Substrate: UltraGAPS The Arrays

Hybridization to arrayed oligonucleotides of varying homology to target
sequences (left panel) and of different length (right panel; A: 75-mer, 
B: 60-mer) demonstrates their specificity and illustrates the importance 
of optimizing oligo design.

The Quality of Oligonucleotides

Key aspects to consider:
- Optimal length of oligo 

70 to 75 nucleotides
- Optimal concentration

0.5 to 1.0 mg/ml
- Optimal immobilization procedure

600 to 800 mJ of UV
- Optimal hybridization stringency

25 to 35% formamide, 42C

Graphical representation of differential gene
expression (DGE), resulting from reverse-label
hybridization to a set of human genes includ-
ing the 32 genes seen on arrays above. Blue
data points represent DGEs resulting from
cDNAs labeled with the same fluorophore.

Bottom panel shows scatter plots of hybridiza-
tion data corresponding to (A) cDNA and (B)
oligonucleotide arrays that cover a dynamic
range of 2.5 to 3.0 orders of magnitude in
both platforms.  

Oligonucleotides and amplified cDNAs representing 32 human genes were
arrayed in quadruplicate across four subgrids on UltraGAPS slides. Within
each row in a subgrid, the first four spots contain 75-mer oligos, whereas the
other four contain cDNA. Array A was hybridized with a complex probe,
synthesized from 20 micrograms of total RNA, consisting of Cy3-labeled
testis cDNA and Cy5-placenta cDNA. Array B was hybridized with Cy5-
testis and Cy3-placenta cDNAs (reversed label).

Optimized Protocols

Properties of oligonucleotide arrays printed
on UltraGAPS slides:
- Excellent spot morphology
- Excellent reproducibility
- High sensitivity and specificity
- Low background and broad dynamic range


