Amersham HyPer™5 dye is a new fluorescent dye for
microarray applications. It combines exceptional ozone and
photostability with highly reproducible performance all year
round—irrespective of environmental conditions. HyPer5 dye
is available in two formats: first, as a HyPer5 NHS reactive
dye for coupling to aminoallyl modified-cDNA or amplified
RNA in post-labeling experiments. Second, as a HyPer5-dCTP
for direct enzymatic incorporation and probe labeling
reactions. HyPer5 dye allows you to perform microarray
experiments using existing labeling methods and filter
settings on imaging instruments.

. Photostability
and resistance to signal loss from exposure to light,
ozone, and repeated scanning, thereby providing highly
consistent and reproducible results

. Three-fold more ozone stability than
Alexa Fluor™ 647 enables array experiments to be
performed with HyPer5 dye under any environmental
condition

. 50% more photostability than Alexa Fluor
647 and this prevents a decline in signal strength from
the rescanning of arrays

. Probes can be generated by a
post-labeling method or direct incorporation starting
from total and mRNA for gene expression experiments. In
additon, the ability to synthesize probes from genomic
DNA for array CGH applications demonstrates the
versatilty of HyPer5 dyes

. Allows direct comparison of
HyPer5 dye signal levels with Cy™3 in expression
analysis from both direct- and post-labeling experiments

Table 1. Comparative evaluation of HyPer5 and Alexa Fluor 647 dyes

Rescanning +++ +
Photostability o+ ++
(Absorbance after 7 days) 94% 50%
Ozone resistance +++ +

(Signal remaining after 100 ppb ozone 100% 29%
exposure)

Labeling i 4

NHS probe yield 87 pmoles 12 pmoles
Labeling ++ ++

dCTP probe yields 26 pmoles 26 pmoles

+++ = best performance; ++ = good performance; + = poor performance

The photostability of HyPer5 dye was compared to Alexa
Fluor 647, Cy5, and Cy3 dyes by repeated scanning of a
hybridized array. HyPer5 probes synthesized from total RNA
spiked with Universal ScoreCard control RNA were
hybridized to a zebrafish array printed with Universal
ScoreCard genes. The signals from scorecard control genes
were quantitated and measured after repeated scanning of
the arrays. HyPer5 dye signals remained constant upon
array rescanning (Fig 1); emphasizing the photostability of
HyPer5 dyes.



H
=
153

= Cy3
= HyPer5
Alexa Fluor 647

\\_\ e

=
o
S

%

©
S

-~
=]

o
S

)
=]

Total signal retained (%)

=
)

1 2 3 4 5
Scan number

Fig 1. The graph shows signal strength from an average of 10 scorecard
control genes after repeated scanning of microarrays hybridized with
different dyes. Cy5 and Alexa Fluor 647 probes were produced with the
Amersham CyScribe First-Strand cDNA Labeling Kit and SuperScript™
Indirect cDNA Labeling System, respectively. The microarrays were scanned
with ScanArray™ at a maximum laser power of 633 nm for 4 min with a

2 min interval between scans. The signal from HyPer5 dyes declined by 6%
after five scans whereas that of Alexa Fluor 647 declined by 17%. Data kindly
provided by Dr. Peter Kille, Cardiff University.

At the beginning of the second scan, the signal strength for
HyPer5 dye remained constant unlike that for Cy5 and Alexa
Fluor 647 which suffered a significant decline. After the fifth
scan, the HyPer5 dye signal was 94% compared to 78% and
83% for the Cy5 and Alexa Fluor 647, respectively. The
photostability of HyPer5 was comparable to Cy3 which
showed negligible signal loss from control genes after five
scans.

For photostability determination, HyPer5 dye and Alexa
Fluor 647 were exposed to an incandescent light source for
7 d. HyPer5 dye showed negligible loss in absorbance value;
unlike the Alexa Fluor 647 which suffered about a 50% loss
in absorbance (Fig 2). This shows that HyPer5 dye is more
photostable than the Alexa Fluor 647.
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Fig 2. Comparative photostability of HyPer5 and Alexa Fluor 647. The free
form of each dye was dissloved in 5 ml of water in a 20 ml borosilicate glass
vial and adjusted to about 1 AU with water. Both dyes were 25 cm from an
incandescent light source (11 W) and exposed for 7 d at 20°C and the
absorbance for each was measured daily with a UV/Vis spectrophotometer
at 647 and 660 nm. Identical samples were place in a light-proof container
to obtain control data.
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The exposure of hybridized microarrays to high
concentrations of ozone reduces Cy5 and Alexa Fluor 647
signals and distorts gene expression ratio analysis (3). Ozone
levels greater than 25 ppb inside laboratories are known to
severely impact Cy5 and Alexa Fluor 647 array signals from
dye degradation (3). The sensitivity of HyPer5, Cy5, and
Alexa Fluor 647 to ozone was measured by exposing
hybridized zebrafish cDNA array to 100 ppb ozone for 5 min
{using an ozone generator) followed by scanning and
guantitation of signal levels from Universal ScoreCard
control genes (Fig 3). Even after two ozone treatments at the
elevated levels of 100 ppb, the HyPer5 dye signal was
completely intact on microarray, whereas, Cy5 and Alexa
Fluor 647 signals dropped to 25% and 29%, respectively.
HyPer5 dye offers reliable performance even under elevated
ozone conditions.
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Fig 3. Ozone stability of HyPerS5 dye showing the amount (%) of signal
remaining from control genes after exposure of hybridized microarrays to
ozone treatments at 100 ppb for 0, 5, and 10 min. Each hybridized
microarray was rescanned for 4 min with a 2 min interval on a ScanArray at
633 nm. The data was derived from an average signal of 10 scorecard genes.

To determine the labeling efficiency of each dye, HyPer5
NHS reactive dye was used in coupling reactions with both
total and mRNA templates according to the protocol
outlined in the Amersham CyScribe™ Post-Labeling Kit. With
an input template amount of 20 pg of total RNA, we
observed that the efficiency of HyPer5 labeling was higher
than that of Cy5 NHS reactive dye and 7-fold higher than
that of Alexa Fluor 647. Thus, HyPer5 NHS reactive dye
demonstrates high coupling efficiency and faster reaction
times than Cy5 NHS and Alexa Fluor 647 NHS reactive dyes.



Table 2. Post-labeling data starting from 20 ug of total RNA with HyPer5 ,
Cy5, and Alexa Fluor 647 NHS reactive dyes. The data shown represents the
average of 35 HyPer5 and 23 Cy5 labeling reactions. The Alexa Fluor 647
data was produced with the SuperScript™ Indirect cDNA Labeling System
(n=3).

Dye incorporation (pmol) 87.1 34.5 124
Nucleotide per dye ratio 29 77 354

When mRNA (1 pg) was used in post-labeling reactions, the
HyPer5 NHS reactive dye showed better coupling efficiency
than Cy5 NHS (Table 3).

Table 3. Post-labeling data starting from 1 pg of mouse mRNA with HyPer5-
and Cy5-NHS reactive dyes.

Dye incorporation (pmol) 223 78
Nucleotide per dye ratio 14 42

mMRNA templates produced a greater yield of probes than
total RNA input. HyPer5 NHS reactive dye can be used to
label aminoallyl-modified amplified RNA (cRNA) synthesized
by Eberwine amplification reactions for hybridization on
oligonucleotide-based slides. Table 4 shows a typical
labeling reaction starting with 500 ng of human universal
RNA. About 6 pg of aminoallyl cRNA was generated and 2 g
of this was used per labeling reaction.

Table 4. Aminoallyl cRNA labeling data with HyPer5 NHS.

Nucleotide concentration (ng) 1229.41 752.94
Dye incorporation (pmol 26.4 10.2
Nucleotide per dye ratio 47 74

HyPer5-dCTP can be readily incorporated into cDNA using
the direct incorporation method. The enzymatic
incorporation of HyPer5-dCTP was found to be equal to Cy5-
dCTP in conventional first-strand synthesis reactions
starting from both total and mRNA (Tables 5 and 6).

Table 5. Labeling data using the direct incorporation method using 1 ug of
mouse mRNA with HyPer5- and Cy5-dCTP with the Amersham CyScribe
First-Strand cDNA Labeling Kit. The data represents the average of a sample
size of eight (n =8) and ten (n = 10) HyPer5- and Cy5-dCTP reactions, respec-
tively. For each reaction, 1 pl of HyPer5- and Cy5-dCTP was added to the
labeling reactions.

Dye incorporation (pmol) 44.7 43.2
Nucleotide per dye ratio 42 38

We synthesized 40 to 60 pmoles of HyPer5-labeled cDNA
probes from 1 pg of mRNA template and 1 pl of HyPer5-
dCTP. For total RNA, input template amounts of 20 ug or
more produced 25 to 35 pmoles of labeled cDNA per labeling
reaction (Table 6).

Table 6. Labeling data using the direct incorporation method starting from
20 ug of mouse total RNA with HyPer5- and Cy5-dCTP using the Amersham
CyScribe First-Strand cDNA Labeling Kit. Each value reported represents the
average of three measurements.

Dye incorporation (pmoles) 32 35

Nucleotide per dye ratio 94 70

To achieve efficient dye incorporation during direct
incorporation reactions, we recommend a HyPer5-dCTP to
dCTP ratio of 3:1. Depending on the reverse transcriptase
enzyme or kit used, you may have to optimize the labeling
reaction by titrating the amount of HyPer5-dCTP per
reaction.

HyPer5 dye probes can be hybridized onto microarrays
using existing CyDye™ hybridization protocols and array
buffers. The conditions employed for post-hybridization
washes are also identical to those used with Cy5 dyes. We
recommend that you hybridize a minimum of 50 pmol of
HyPer5 labeled probes onto each array.

HyPer5 dye performs similarly to that of Cy3 in gene
expression experiments. MRNA was labeled with HyPer5-
dCTP and hybridized onto microarray containing 3000
genes (printed in triplicates) and the results (Table 7) show
that the average signal for all genes was similar for both
HyPer5 and Cy5 dyes.

Table 7. Hybridization data from microarray with 3000 genes (in triplicates)
hybridized with HyPer5/Cy3 and Cy5/Cy3. Data kindly provided by Dr. Peter
Kille, Cardiff University.

HyPer5 array 2383 1847 4574
Cy5S array 2522 2292 4598

Equivalent performance between HyPer5 NHS reactive dye
and Cy5 NHS reactive dye was also obtained. Mouse mRNA
was labeled with both dyes using the Amersham CyScribe
Post-Labeling Kit and the probes were hybridized onto
arrays containing 11 424 features (Table 8). HyPer5 array
signal depends on the amount of labeled probe used.
Therefore, it is possible to increase the signal from HyPer5
by increasing the amount of labeled probe in hybridization.
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Table 8. Hybridization data from mouse array comparing HyPer5 NHS to
Cy5 NHS.

HyPer5 array 471 937 5458
Cy5 array 540 927 5858

HyPer5 dye can be readily incorporated to generate labeled

probes from both total and mRNA with improved efficiencies.

For microarray hybridization, HyPer5 dye demonstrated
vastly increased ozone and photostability relative to Alexa
Fluor 647. Array signals from HyPer5 dyes were found to be
resistant to elevated ozone levels and repeated scanning of
slides. The photostability of HyPer5 dyes was 50% more
than that for Alexa Fluor 647. Furthermore, microarray
hybridization with HyPer5 allows gene expression levels to
be compared with Cy3 on the same arrays. HyPer5 dyes
allow microarray experiments to be performed under any
environmental condition using existing labeling methods
and filter settings on imaging instruments.
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HyPer5 dCTP 25 nmol 28-9231-83
HyPer5 dCTP 250 nmol 28-9231-84
Multi pack containing 5 x 28-9231-85
25 nmol Cy3 dCTP + 5 x

25 nmol HyPer5 dCTP

Cy3 and HyPer5 Post- 1 pack 28-9224-19
Labeling Reactive Dye

Pack (12 x 40 000 pmol

Cy3 + 12 x 15 000 pmol

HyPers5)

HyPer5 Post-Labeling 12 x 15000 pmol 28-9224-20
Reactive Dye Pack

Amersham CyDye Fluorescent Nucleotides

Amersham CyDye Value Packs (mono-Reactive

NHS Ester)

Amersham CyScribe First-Strand cDNA RPN6200
Labeling Kit

Amersham CyScribe Post-Labeling Kit RPN5660
Amersham CyScribe Array CGH Genomic 28-9199-56
Labeling System

illustra™ CyScribe GFX Purification Kit 27-9606-01
illustra GFX™ PCR DNA and Gel Band 28-9034-70
Purification Kit

illustra GenomiPhi V2 DNA Amplification Kit 25-6600-30

GE, imagination at work, and GE monogram are trademarks of General Electric Company.

Amersham, Cy, CyDye, CyScribe, GFX, HyPer, and illustra are trademarks of GE Healthcare companies.
CyDuye: This product or portions thereof is manufactured under an exclusive license from Carnegie Mellon Uni-
versity under US patent number 5,268,486 and equivalent patents in the US and other countries.

Cy3-UTP or Cy5-UTP, Cy3.5-dCTP or Cy5.5-dCTP, Cy3-CTP or Cy5-CTP: These products are manufactured for GE
Healthcare UK Limited by Perkin Elmer Life Sciences under US patent numbers 5047519 and 5151507.

The cyanine dyes in the product are manufactured under an exclusive license from Carnegie Mellon University
under US patent numbers 5,268,486 and equivalent patents in the US and other countries.

The purchase of CyDye products includes a limited license to use the CyDye products for internal research and
development but not for any commercial purposes. A license to use the CyDye products for commercial pur-
poses is subject to a separate license agreement with GE Healthcare. Commercial use shall include:

1. Sale, lease, license or other transfer of the material or any material derived or produced from it.

2. Sale, lease, license or other grant of rights to use this material or any material derived or produced from it.
3. Use of this material to perform services for a fee for third parties, including contract research and drug
screening.

If you require a commercial license to use this material and do not have one, return this material unopened to
GE Healthcare Bio-Sciences AB, Bjorkgatan 30, SE-751 84 Uppsala, Sweden and any money paid for the mate-
rial will be refunded.

Alexa Fluor, Invitrogen, and Superscript are trademarks of Invitrogen Corp. ScanArray is a trademark of
PerkinElmer.
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All goods and services are sold subject to the terms and conditions of sale of the company within GE Health-
care which supplies them. A copy of these terms and conditions is available on request. Contact your local GE
Healthcare representative for the most current information.

GE Healthcare Bio-Sciences AB, Bjorkgatan 30, 751 84 Uppsala, Sweden

GE Healthcare Bio-Sciences Corp., 800 Centennial Avenue, PO. Box 1327, Piscataway, NJ 08855-1327, USA

GE Healthcare Europe GmbH, Munzinger Strasse 5, D-79111 Freiburg, Germany

GE Healthcare Bio-Sciences KK, Sanken Bldg., 3-25-1, Hyakunincho, Shinjuku-ku, Tokyo, 169-0073 Japan
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