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Methods for Enzymatic Incorporation of ChromaTide® OBEA-dCTPs

C21555 ChromaTide® Alexa Fluor® 488-7-0BEA-dCTP

C21556 ChromaTide® Alexa Fluor® 546-16-0BEA-dCTP

C21558 ChromaTide® Alexa Fluor® 594-7-OBEA-dCTP

C21559 ChromaTide® Alexa Fluor® 647-12-0BEA-dCTP

g uick Facts_ N

Storage upon receipt:
e <-20°C
e Protect from light
e Avoid freeze-thaw cycles

Concentration:
e 1 mMin TE buffer
\_ .
Introduction

ChromaTide® OBEA-dCTPs can be enzymatically incorpo-
rated into probes for many molecular biology applications. The
variety of fluorescence emission profiles enables ChromaTide
nucleotides to be used for multicolor applications. Protocols are
provided for the incorporation of ChromaTide OBEA-dCTPs into
hybridization probes by using nick translation or reverse transcrip-
tion; the reaction conditions may need to be optimized for your
application.

Materials

Contents
¢ ChromaTide OBEA-dCTP, 1 mM solution

Each ChromaTide OBEA-dCTP nucleotide is supplied in a 50 uLL
unit size as 1 mM solution in TE buffer (10 mM Tris-HCI, 1 mM
EDTA, pH 7.6). ChromaTide OBEA-dCTP nucleotides are >95%
pure as determined by HPLC spectrophotometric analysis.

Storage Conditions

Upon receipt, store the ChromaTide OBEA-dCTP at <-20°C
and protected from light. When stored properly, these reagents are
stable for up to 2 years. AVOID REPEATED FREEZING AND
THAWING.

TD 21555

Materials Required but Not Provided

e Reagents required for the enzymatic incorporation reaction,
including unlabeled nucleotides (see protocols below).

o QIAquick® PCR Purification Kit (Qiagen).

Enzymatic Labeling Protocols

Labeling by Reverse Transcription

We have optimized a reverse transcription labeling protocol
using 20-30 ug of total human RNA, 5 ug of anchored oligo (dT)
primer ((dT),, VN) and SuperScript™ II reverse transcriptase
(Invitrogen). We have empirically determined that the ratio of
dCTP to ChromaTide OBEA-dCTP used in this protocol results
in optimally-labeled samples for hybridization to microarrays.

1.1 Synthesize ChromaTide OBEA-dCTP-labeled cDNA.
Perform reverse transcription according to the manufacturer’s
protocol, using the following final concentrations of nucleotides:
0.2 mM dATP, 0.2 mM dGTP, 0.2 mM dTTP, 0.025 mM dCTP
and 0.175 mM ChromaTide OBEA-dCTP.

1.2 Digest the RNA template. Add 1 uL (2 U) of RNase H to the
reaction, and incubate at 37°C for 30 minutes.

Note: The RNA does not need to be digested when using the
reaction mixture for a hybridization experiment. However, the
RNA needs to be digested in order to obtain an accurate measure-
ment of the base:dye ratio (see Product Notes). DO NOT digest
the RNA by base hydrolysis because this will destroy the fluoro-
phore.

1.3 Purify the labeled DNA. Add the appropriate amount of
nuclease-free deionized water (dH,O) to bring the reaction mixture
to a final volume of 100 uL. Then, following the manufacturer’s
instructions, use a QIAGEN QIAquick PCR Purification Kit to
purify the labeled DNA. Performing the wash step of the QIA-
quick protocol 2-3 times helps to reduce background. Other spin-
column methods may also work well, but ethanol precipitation

is not recommended, because free nucleotides may not be effec-
tively removed from the reaction mixtures.
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Labeling by Nick Translation

We have optimized a nick-translation labeling protocol using
1 ug of an 8 kb DNA template and the enzymes listed below. We
have empirically determined that the ratio of dCTP to Chroma-
Tide OBEA-dCTP used in this protocol results in optimal probes
for fluorescence in situ hybridization (FISH) to metaphase chro-
mosome spreads.

2.1 Dilute the ChromaTide OBEA-dCTP. Dilute a portion of
the ChromaTide OBEA-dCTP in nuclease-free dH,O to a final
concentration of 0.2 mM.

2.2 Prepare 10X nick-translation buffer. This buffer is 0.5 M
Tris-HCI, 50 mM MgCl,, 0.5 mg/mL nuclease-free bovine serum
albumin (BSA), pH 7.8.

2.3 Prepare a DNase I stock solution. On ice, dissolve 1 mg of
DNase I in 1 mL of cold 20 mM Tris-HCI, 50 mM NaCl, 1 mM di-
thiothreitol (DTT), 100 ug/mL nuclease-free BSA, 50% glycerol,
pH 7.6. This stock solution should have an activity of approxi-
mately 2000 Kunitz units/mg. Mix gently; do not vortex. Store
aliquots at =-20°C.

2.4 Prepare a fresh DNase I working solution. Dilute 1 uL of
the 1 mg/mL DNase I stock solution (from step 1.1) into 1 mL of
cold 1X nick-translation buffer. Leave on ice.

2.5 Prepare the reaction mixture. Add the following to a mi-
crofuge tube in the order indicated, adjusting the volume of water
if necessary to achieve a final volume of 50 uL:

¢ 185 uL dH,0

* 5 pL 10X nick-translation buffer (from step 2.2)

e 5uL0.1MDTT

e 4 uL d(GAT)TP mix (0.5 mM dGTP, 0.5 mM dATP, 0.5 mM
dTTP)

 1.2pL 0.2 mM dCTP

* 8.8 uL 0.2 mM ChromaTide OBEA-dCTP (from step 2.1)

e 1 pL DNA template, 1 ng/puLL

e 5uLDNasel, 1 pg/mL (from step 2.4)

* 1.5 uL DNA polymerase I, 10 U/uL

2.6 Incubate at 15°C for 2 hours.

2.7 Purify the labeled DNA. Following the manufacturer’s in-
structions, use a QTAGEN QIAquick PCR Purification Kit to pu-
rify the labeled DNA. Performing the wash step of the QIAquick
protocol 2-3 times helps to reduce background. Other spin-col-
umn methods may also work well, but ethanol precipitation is not
recommended, because free nucleotides may not be effectively
removed from the reaction mixtures.

Table 1. Absorption characteristics of fluorescent dyes.

Fluorescent Dye Mnax (nm) ) gg,0(cM'M7) 1 CF,. ¥
Alexa Fluor 488 492 62,000 0.30
Alexa Fluor 546 555 104,000 0.21
Alexa Fluor 594 588 80,400 0.43
Alexa Fluor 647 650 239,000 0

* Absorption maximum for the fluorophore. 1 Extinction coefficient for the dye.

¥ Correction factor = A, for the free dye/A_, for the free dye.

Measuring the Base:Dye Ratio for Fluorophore-
Labeled DNA

The relative efficiency of a labeling reaction can be evaluated
by calculating the approximate ratio of bases to dye molecules.
This ratio can be determined by measuring the absorbance of the

nucleic acid at 260 nm and the absorbance of the dye at its absor-
bance maximum (A, ) and by using the Beer—Lambert law:

A = ¢ x path length x concentration

where ¢ is the extinction coefficient in cm M. Values needed for
the calculations are found in Tables 1 and 2.

Measuring the Base:Dye Ratio

3.1 Measure the absorbance of the DNA—dye conjugate at 260 nm
(A, and at the A, for the dye (A 4ye)- Measure the background
absorbance at 260 nm and at A, using buffer alone, and subtract
these numbers from the raw absorbance values for the sample.
The A, values for the fluorophores are given in Table 1.

¢ To perform these measurements, the DNA—dye conjugate
should be at a concentration of at least 5 pg/mL. Depending
on the dye used and the degree of labeling,
a higher concentration may be required.

¢ For most applications, it will be necessary to measure the ab-
sorbance of the entire sample using either a conventional spec-
trophotometer with a 100 or 200 pL cuvette or an absorbance
plate reader with a microplate.

¢ Use a cuvette or microplate that does not block UV light and
that is clean and nuclease free. Note that most plastic dispos-
able cuvettes and microplates have significant absorption in
the UV.

3.2 Correct for the contribution of the dye to the A, reading.
Most fluorescent dyes absorb light at 260 nm as well as at their
A, TO obtain an accurate absorbance measurement for the
nucleic acid, it is therefore necessary to account for the dye ab-
sorbance using a correction factor (CF,). Use the CF,, values
given in Table 1 in the following equation:

A=A~ (A, xCF

base = dye 260)

3.3 Calculate the ratio of bases to dye molecules using the fol-
lowing equation:

base:dye = (A, x ¢ dye) /(A aye X € o)
where ¢, . is the extinction coefficient for the fluorescent dye

(found in Table 1) and ¢, __ is the average extinction coefficient
for a base in double stranded DNA (dsDNA), long single-stranded
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Table 2. Average extinction coefficients for a nucleotide residue in different nucleic acids.

Nucleic Acid Epse (M M) * mw, .1
dsDNA 6600 330
ssDNA 8919 330
oligonucleotide 10,000 330

* Average extinction coefficient for a base. T Average molecular weight for a
nucleotide residue in a nucleic acid (g/mol).

DNA (ssDNA) or oligonucleotides (found in Table 2). Note that
because that you are calculating a ratio, the path length has can-
celed out of the equation.

Measuring the Nucleic Acid Concentration
The absorbance values (A, and A dye) and the Beer—Lambert
law may also be used to measure the nucleic acid concentration
in your sample. In order to obtain an accurate measurement for a
dye-labeled nucleic acid, a dye-corrected absorbance value (A, ,.)
must be used, as explained in step 8.2. In addition, for concentra-
tion measurements, the path length (in cm) is required. If the path
length of the cuvette or of the solution in a microplate well is un-
known, consult the manufacturer. Follow steps 3.1 and 3.2 above
and then use the following equation:

Concentration (in mg/mL) = (A

x MW )/ (e, x path length)

base base

Contact Information

Further information on Molecular Probes' products, including product bibliographies, is available from your local distributor or directly from Molecular Probes. Customers in
Europe, Africa and the Middle East should contact our office in Leiden, the Netherlands. All others should contact our Technical Assistance Department in Eugene, Oregon.

Please visit our Web site — www.probes.com — for the most up-to-date information.

Molecular Probes, Inc.
29851 Willow Creek Road, Eugene, OR 97402
Phone: (541) 465-8300  Fax: (541) 335-0504

Customer Service: 6:00 am to 4:30 pm (Pacific Time)
Phone: (541) 335-0338 « Fax: (541) 335-0305 * order@probes.com

Toll-Free Ordering for USA and Canada:
Order Phone: (800) 438-2209 « Order Fax: (800) 438-0228

Technical Assistance: 8:00 am to 4:00 pm (Pacific Time)
Phone: (541) 335-0353 « Toll-Free (800) 438-2209
Fax:  (541) 335-0238 « tech@probes.com

Molecular Probes Europe BV

Poortgebouw, Rijnsburgerweg 10

2333 AA Leiden, The Netherlands

Phone: +31-71-5233378  Fax: +31-71-5233419

Customer Service: 9:00 to 16:30 (Central European Time)
Phone: +31-71-5236850  Fax: +31-71-5233419
eurorder@probes.nl

Technical Assistance: 9:00 to 16:30 (Central European Time)
Phone: +31-71-5233431 « Fax: +31-71-5241883
eurotech@probes.nl

Molecular Probes’ products are high-quality reagents and materials intended for research purposes only. These products must be used by, or directly under the
supervision of, a technically qualified individual experienced in handling potentially hazardous chemicals. Please read the Material Safety Data Sheet provided for

each product; other regulatory considerations may apply.

Several of Molecular Probes’ products and product applications are covered by U.S. and foreign patents and patents pending. Our products are not available for resale
or other commercial uses without a specific agreement from Molecular Probes, Inc. We welcome inquiries about licensing the use of our dyes, trademarks or technolo-
gies. Please submit inquiries by e-mail to busdev@probes.com. All names containing the designation © are registered with the U.S. Patent and Trademark Office.

Copyright 2003, Molecular Probes, Inc. All rights reserved. This information is subject to change without notice.
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