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Kit Includes:

#N1500S #N1500L
Octadeoxyribonucleotides in 10X Labeling Buffer........... 150l ... 300 pl
dATP
(0.5mMin Tris-HCIpH 7.0) ..., 50l 125 pl
dCTP
(0.5mMinTris-HCIpH 7.0) ..., 50l 125 pl
dGTP
(0.5mMin Tris-HCIpH7.0) ... 50l 125 pl
dTTP
(0.5mMin Tris-HCIpH 7.0) ..., 50l 125 pl
Klenow Fragment (3"— 5" ex07)
Bunits/pl) .o 125 units........ 250 units
Control DNA
(Hind 11l digested lambda DNA; 25 ng/ul)..................... 20l 50 pl
Nuclease-free dH,0..................................... 1.8ml......... 1.8ml



Introduction:

The New England Biolabs NEBIot® Kit is designed to produce labeled DNA
probes with a specific activity of >1 x 10° dpm/ug. Using the method of Fein-
berg and Vogelstein (1,2), random sequence octadeoxynucleotides serve as
primers for DNA synthesis in vitro from denatured double-stranded template
DNA. One labeled deoxyribonucleotide is used in the dNTP reaction mixture
and is incorporated during primer directed DNA synthesis by DNA polymerase.
The resulting labeled DNA can be used as hybridization probes for screening
gene libraries (3), probing of Southern and Northern blots (4,5), and in situ
hybridization (6).

The method permits the labeling of small quantities of DNA (< 25 ng). It
also enables the labeling of DNA in the presence of low-melting-point (LMP)
agarose.

The NEBIot® Kit is available in two sizes. Order catalog #N1500S for reagents
sufficient for 25 reactions and catalog #N1500L for reagents sufficient for
50 reactions.

Discussion:

The NEBIot® Kit is designed to generate high specific activity probes

(>10° dpm/pg) from minimal amounts of DNA (< 25 ng). Linearized double
stranded template DNA is first denatured, then random octadeoxyribonucle-
otide sequences are added. The random sequences anneal to the denatured
template and serve as primers for DNA synthesis by the DNA Polymerase | -
Klenow Fragment (3"— 5" exo0").

Optimization

Quantities of DNA from 5 ng to 2 pg have been labeled without varying the
standard NEBIot® Kit protocol. However, the reaction conditions are optimized
for labeling 25 ng to 100 ng of DNA to specific activity of (> 1 x 10° dpm/ug)
using the recommended 50 pCi of 32P radiolabel. To label quantities of DNA
less than 25 ng, an incubation time greater than one hour is recommended.
To label quantities of DNA greater than 100 ng, add more radiolabel if a
specific activity of > 1 x 10° dpm/ug is required (see Figure 1, page 4). High
specific activity ®P probes degrade quickly due to radiolysis and should be
used immediately.

Preparation of Template

The template DNA should be linear. Labeling only the insert DNA, rather than
insert and vector will enhance the specificity of the resultant probe. It is es-
sential that template DNA be DENATURED initially as outlined in the NEBIot®
Kit protocol. If the template is not denatured, incorporation is greatly reduced
(see Figure 1, page 4). The volume of the DNA solution will depend on the
volume of labeled nucleotide solution required; the combined volume of the
two should not exceed 38 pl.



Table 1: Recommended Incubation Times for Standard 50 pl Reactions

LABELED
NUCLEOTIDE

SPECIFIC ACTIVITY REACTION TIME

Agarose/DNA | | 6 hours

Specific activities of probes labeled with 50 iCi of FHIACTP or [o*S]dCTPa.S will be less than 1 x 1(P.
Label dNTPs supplied in 50% ethanol should be evaporated to dryness and resuspended in dH,0 before use in the reaction.

Choice of Label

NEBIot® Kit can be used with the labeled nucleotide of your choice. Listed
below are guidelines for the use of some common nucleotide triphosphates
used in labeling reactions.

Random Priming Reaction:

Allow system components to thaw on ice. Klenow enzyme, however should be
kept at —20°C except when being used.

Standard 50 pl Reaction using **P dCTP
For a standard 50 pl reaction, total volume of DNA and label should be 38 pl.
In a microcentrifuge tube:

1. Dissolve 25 ng of template DNA in nuclease free H,0 (1-33 l).
For the control reaction, add 1 ul of control DNA to 32 pl of H,0

. Denature in boiling H,0 bath for 5 minutes (see Figure 1, page 7).
. Quickly place in ice for 5 minutes.

. Centrifuge briefly in the cold.

o A~ W N

. Add the following reagents to your DNA in the order listed.
5 pl Octadeoxyribonucleotides in 10X Labeling Buffer
6 pl dNTP mixture (2 pl of dATP, dTTP, and dGTP)
5 pl o %2P dCTP (3,000 ci/mmol, 50 pCi)
1 pl DNA Polymerase | - Klenow Fragment (3'— 5" ex07) (5 units)

6. Incubate at 37°C for 1 hour (see Figure 1, page 4 for other labels)
Incubation time for DNA/Agarose 6 hours for #P [ |

7. Terminate reaction by adding 5 pl of 0.2 M EDTA (pH 8.0).

We recommend purification of probes to reduce non-specific background and
limit exposure of lab personnel to high levels of radioactivity during hybridiza-
tion experiments.



Figure 1. Incorporation of Label at Varying Template Concentrations
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Purification and Use of Labeled Probes

Probes synthesized can be separated from unincorporated nucleotides by gel
filtration on Sephadex® G-50, Spin Column Elutips® or similar size exclusion
media. Following purification, labeled DNA should be prepared for hybridiza-
tion as follows:

1. Denature by heating in boiling H,0 bath 95-100°C for 5 minutes.

2. Quickly place in ice bath for 5 minutes. DNA may be used directly in
hybridization experiment or store at —20°C.



Preparatlon of DNA in LMP Agarose:

1. Digest DNA with appropriate restriction endonuclease(s).

. Purify restriction digest by electrophoresis using a low-melting-point

agarose (recombinant DNA grade) gel containing 0.5 pug/ml of ethidium
bromide.

. Excise desired band and place in a pre-weighed conical tube.
. Add 3 ml H,0 per gram of gel slice.

. Incubate at 70°C for 2 minutes or until gel is completely melted. Place

aliquot to be used in microcentrifuge tube.

Up to 25 pl of the DNA/Agarose solution may be used in each oligolabeling
reaction.

. Denature DNA in boiling H,0 bath at 95-100°C for 5 minutes.

. Transfer to 37°C bath and incubate for 10 minutes. Centrifuge briefly

(at room temperature).

. Proceed with addition of reagents for oligolabeling reaction, as outlined on

page 3.

Determination of % Incorporation:
TCA Precipitation Method

1.

Remove a 1 pl sample from the reaction mixture and dilute to 100 pl with
0.2 M EDTA.

Spot 5 pl of the diluted sample onto each of two glass fiber filters, nitrocel-
lulose discs or 3 mm paper discs.

One of the filters is used to measure total activity in the reaction. The other
filter is used to measure only acid-precipitable radioactivity. Under these
conditions DNA more than 50 nucleotides long will be precipitated on the
surface of the filter.

Add one filter to a beaker containing 100 ml of ice-cold 5% Trichloroacetic
acid (TCA) and 1% Sodium Pyrophosphate. Let sit for 10 minutes.

TCA is extremely corrosive and should be handled carefully.
Wash two times with fresh, cold TCA/Pyrophosphate solution.

Remove the filter from TCA/Pyrophosphate solution. Place the filter in a
beaker containing 200 ml of ethanol or isopropanol and agitate briefly.

Remove the filter from the alcohol and dry both filters under a heat lamp
for 15 minutes.



7. Place each of the filters (washed and unwashed) into scintillation vials.

8. Measure radioactive decay as shown on page 6.

Absorption to DE-81 Filter Method

1. Remove a 1 pl sample from the reaction mixture and dilute to 100 pl with
0.2 M EDTA.

2. Spot 5 pl of the diluted sample onto each of two DE-81 (2.4 cm) filters.

One of the filters is used to measure total radioactivity in the reaction and is
not subsequently washed. The other filter is used to measure radioactivity
incorporated.

3. Dry the filters under a heat lamp for 10 minutes.

4. Add one filter to a beaker containing 100 ml of 0.5 M Na,HPQ,. Wash for 5
minutes using mild agitation. Wash two additional times with fresh 0.5 M
Na,HPO,.

5. Next wash the filter twice with dH,0 then repeat wash two additional times
with ethanol.
6. Dry filter under a heat lamp for 15 minutes then place in scintillation vial.

7. Measure radioactive decay as shown on page 6.

Measurement of Radioactive Decay:

It is important that the user be aware that the efficiency with which radioactive
decay is measured varies according to the method used, the isotope incorpo-
rated, and the individual instrument in use.

Use One of the Following Methods

a. Dissolve the nitrocellulose filters in 10 ml of toluene based liquid
scintillation cocktail.

b. Add 10 ml of a toluene based liquid scintillation cocktail directly to the glass
fiber filter or paper filter and count using the appropriate channel of the
liquid scintillation counter.

c. To measure the radioactivity directly from the dry filters (Cerenkov count-
ing) use the tritium channel of the liquid scintillation counter to measure 32P
decay.



Calculation of Probe Specific Activity:

Fraction of Radioactivity _ Acid-precipitable Counts
Incorporated (F) N

Total Counts

Fraction of Radioactivity

% Incorporation = Incorporated (F)

x 100%

Acid-precipitable Counts x 10°
Input DNA + Newly Synthesized DNA

Specific Activity (dpm/ug)

(HCi)(2.2 x 10%)(F)
Mi + [(1.3 x 10%)(F)(uCi/Sn)]

uCi = pCi radiolabeled nucleotide in reaction mixture.

F = Fraction of input label incorporated into DNA.

Mi = Mass of input DNA (ng)

Sn = Specific Activity of d[ ]TP expressed in (uCi/nmol)

The factor 2.2 x 10° in the numerator represents the conversion of uCi to dpm.
[(uCi) 2.2 x 108= dpm] multiplied by 10%to convert dpm/ng to dpm/ug.

The factor 1.3 x 10° in the denominator represents 4 times the average mo-
lecular weight of the four dNMPs [(4)(325) = 1.3 x 107]

The denominator of the specific activity calculation represents the total
amount of DNA present after the reaction.

Mi (Input DNA) + [(4)(325)(F)(uCi/Sn)] (newly synthesized DNA)

For an approximation of specific activity, omit Newly Synthesized DNA from
the denominator of the specific activity calculation.
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Quality Control Specifications:
Each lot of the NEBIot® Kit is assayed to ensure its ability to label 25 ng of
control DNA to a specific activity > 1 x 10° dpm/pg.

Storage recommendations: Avoid multiple freeze-thaw cycles.
Store at —20°C.



Ordering Information

PRODUCT NEB # SIZE
NEBlot® Kit N1500S/L 25/50 Reactions
KIT COMPONENTS SOLD SEPARATELY
, , ~ 200 units,
Klenow Fragment (3"—5" exo") MO0212S 5,000 units/ml
p p = 1,000 units,
Klenow Fragment (3"—5" exo) MO0212M 50,000 units/ml
. , R 1,000 units,
Klenow Fragment (3"—=5" exo") MO0212L 5,000 units/ml
Octadeoxyribonucleotides in N1501S 25 reactions/
10X Labeling Buffer 400 mg/ml
Octadeoxyribonucleotides in NI1501L 50 reactions/
10X Labeling Buffer 400 mg/ml

NEBIot® is a trademark of New England Biolabs, Inc.

NOTICE TO PURCHASE: LIMITED LICENSE

This produce is sold under licensing arrangements between New England Biolabs, Inc. and Invitrogen Corporation.
The purchase price of this product conveys to the Licensee the non-transferable right to use the purchased amount of
the product and components of the product in research conducted by the Licensee (whether the Licensee is an aca-
demic or for-profit entity). The Licensee cannot sell or otherwise transfer (a) this product; (b) its components; or (c)
materials made using this product or its components to a third party or otherwise use this product or its components
or materials made using this product or its components for Commercial Purposes. The Licensee may transfer infor-
maiton or materials made through the use of this product to a scientific collaborator, provided that such transfer is
not for any Commercial Purpose, and that such collaborator agrees in writing (a) not to transfer such materials to any
third party and (b) to use such transferred materials and/or information solely for research and not for Commercial
Purposes. Commerial Purposes means any activity by a party for consideration and may include, but is not limited

to: (1) use of the product or its components in manufacturing; (2) use of the product or its components to provide

a service, information, or data; (3) use of the product or its components for therapeutic, diagnostic, or prophylactic
purposes; or (4) resale of the product or its components, whether or not such product or its components are resold
for use in research. For information on purchasing a license to this product for purposes other than research, contact
Licensing Department, Invitrogen Corporation, 5791 Van Allen Way, Carlsbad, California 92008. Email: outlicensing@
invitrogen.com.
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USA

New England Biolabs, Inc.
240 County Road

Ipswich, MA 01938-2723
Telephone: (978) 927-5054

Toll Free: (USA Orders) 1-800-632-5227

Toll Free: (USA Tech) 1-800-632-7799
Fax: (978) 921-1350

e-mail: info@neb.com

www.neb.com

Canada

New England Biolabs, Ltd.
Telephone: (905) 837-2234
Toll Free: 1-800-387-1095
Fax: (905) 837-2994

Fax Toll Free: 1-800-563-3789
e-mail: info@ca.neb.com

China, People’s Republic

New England Biolabs (Beijing), Ltd.
Telephone: 010-82378265/82378266
Fax: 010-82378262

e-mail: info@neb-china.com

NEW ENGLAND

ioLabs,.

enabling technologies in the life sciences

France

New England Biolabs France
Free Call: 0800/100 632
Free Fax: 0800/100 610
e-mail: info@fr.neb.com

Germany

New England Biolabs GmbH
Telephone: +49/(0)69/305 23140
Free Call: 0800/246 5227 (Germany)
Fax +49/(0)69/305 23149

Free Fax: 0800/246 5229 (Germany)
e-mail: info@de.neb.com

Japan

New England Biolabs Japan, Inc.
Telephone: +81 (0)3 5669 6191
Fax +81 (0)3 5669 6192
e-mail: info@neb-japan.com

United Kingdom

New England Biolabs (UK), Ltd.
Telephone: (01462) 420616
Call Free: 0800 318486

Fax: (01462) 421057

Fax Free: 0800 435682

e-mail: info@uk.neb.com
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