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I. Description

The BcaBEST Labeling Kit is a random primed labeling system?): 2) that uses longer primers and a
thermostable DNA polymerase isolated from Bacillus caldotenax (BcaBEST DNA polymerase). Unlike
the E. coli Klenow fragment or modified T7 DNA polymerase, BcaBEST DNA polymerase allows stable
polymerization through templates with high-GC content or with higher order structure. The longer
9 mer primers increase the efficiency of incorporation of the labeled nucleotides up to 80% (Table 1).
With this kit, random priming is accomplished in 10 minutes to create DNA probes that are efficiently
labeled. The kit is designed for use with [a -32P]or[3H]dCTP labels. Generally, a probe with specific
activity of >10% dpm/ u g DNA will be obtained with [a-32 P ] dCTP ( ~ 370 MBg/ml : 111 TBg/mmol).

Table 1

Random Primer DNA ) .
Labeling Kit Ver.2 BcaBEST Labeling Kit

Reaction time 10 minutes 10 minutes

Specific activity of product | ~ 102 dpm/ug ~109dpm/ug

. . Decreases with GC-rich On effect with GC-rich

Extension capacity

templates templates

This comparison was made by using a A DNA-Hind Ill template, that was labeled with
50 uCiof [a-32P]dCTP (370 MBg/ml). If the template is = 300 bp, incorporation rate
may decrease for both kits.

Il. Components (For 40 reacsions)

1. Random primer (9 mer) 80 ul

2. 10X Buffer 100 ul

3. dNTP mixture (dATP, dGTP, and dTTP) (each 0.2 mM) 100 ul

4. BcaBEST DNA polymerase (2 U/ ul) 40 ul
(cloned and modified B. caldotenax DNA polymerase)

5. Control DNA (A-Hind lll fragment) (25 ng/ u 1) 10 ul

[Materials Required but not Provided]

Sterile purified water
TE buffer (10 mM Tris-HCI, pH 8.0, T mM EDTA)
Labeled dCTP

This kit is designed for use with [a-32 P ] dCTP (111 TBg/mmol, 370 MBg/ml)*,
however, [ 3H ] dCTP can also be used. When using [ 3H ] dCTP, adjust the
concentration of labeled dCTP to 16.5 pmol.

* The current name is dCTP, [a -32P]- 3000 Ci/mmol 10 mCi/ml.

lll. Storage -20°C
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IV. Principles

DNA probes with high specific activity are required for detection of specific DNA sequences in

many hybridization experiments. Random primer labeling reported by Feinberg and Vogelstein1):2)
produces probes with very high specificity from small amounts of DNA (10 - 20 ng) and can be used to
label DNA fragments even directly from low melting temperature agarose gel slices. As illustrated in the
schematic below, the DNA to be labeled is heat denatured to produce a single-stranded template.
The random primers anneal to the single-stranded template DNA and are extended by BcaBEST DNA
polymerase to incorporate labeled and unlabeled nucleotides.

S o 13
T T T T P, 5 Template DNA
Heat denaturation Generation of single - stranded template

<— 7 Random primer (9 mer)

> dNTP + [a-32 P ] dCTP + BcaBEST DNA Polymerase

(Labeled dCTP)
S+ 70 0 0 ] 3
| e
<4 | obeled DNA strand
o EEEEEE—
Lo ] 5

Heat denaturation Separation of labeled DNA and template DNA

Template DNA

] Labeled DNA (DNA probe)

Use as a hybridization probe

Figure 1. Principle of random primed labeling
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V. Protocol

1) Combine the following components in a microcentrifuge tube.

Reagent Volume
Template DNA 10ng-1 ug*!
Random primer 2 ul
Sterile purified water or TE buffer X
Total 14 pl*?

2) Heat at 95°C for 3 minutes and then cool on ice for 5 minutes.

3) Add 2.5 ulof 10X buffer, 2.5 ul of the dNTP mixture and 5 ul of labeled dCTP*2
(1.85 MBqg, 50 uCi)

4) Add 1 ulof BcaBEST DNA Polymerase and incubate at 50 - 55°C for 10 minutes.*3
5) Inactivate the enzyme by adding EDTA to a final concentration of 30 mM.
6) Heat at 95°C for 3 minutes and then cool on ice.

7) Use an appropriate volume as a hybridization probe. (When necessary,
unincorporated dCTP can be removed by gel filtration, centrifugal filter or by ethanol
precipitation.)

* 1 Template DNA
This kit is designed to use 10 ng - 1 g of template DNA. DNA in low melting
temperature agarose gels can be used directly in the reaction without removal
of agarose. The procedure is as follows.

1) After agarose gel electrophoresis, excise a slice of the gel containing the
target DNA fragment.

2) Add 3 volumes of sterile purified water to the agarose slice.
3) Melt the agarose at 65°C.

4) The solution corresponding to 25 ng of DNA can be used directly in the
reaction as template DNA.

* 2 Labeled dCTP
This kit is designed for use of 1.85 MBq (50 u Ci). [a-32P]dCTP (~111 TBg/mmol,
370 MBg/ml) and [ 3H ] - labeled dCTP can also be used.
In this case adjust dCTP amount 16.5 pmol. When labeling with labeled dATP,
use a solution of dGTP, dCTP, and dTTP (0.2 mM each) instead of the dNTP mixture
included in the kit.

* 3 Incubation time
A probe with sufficient specific radioactivity can be obtained after 10 minutes
of incubation. Incubation time also can be extended for an overnight without
significant loss of activity. If specific activity is low, it is possible to for an
overnight.
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VI.

VII.

Effect of Template DNA Amount

Amount of template DNA (ng) 10 25 100 1,000

Specific radioactivity of probe

29x10% | 1.8x10° | 0.68x 109 | 0.78x 108
(dpm/ i g)

A - Hind lll fragment was labeled with 1.85 MBq (50 u Ci) of [a-32 P] dCTP
(111 TBg/mmol, 370 MBg/ml), according to the recommended procedure.

Measurement of Incorporation

1) Dilute a small volume of the reaction mixture 20 - fold with TE buffer or sterile purified
water.

2) Spot 3 ulof the diluted mixture, in duplicate, onto DE81 paper discs (GE Healthcare)
and dry.

3) Wash one DE81 disc in 100 ml of 0.5 M sodium phosphate, pH 6.8 six times for
5 minutes each, twice with sterile purified water for 1T minute, and twice with ethanol,
then dry. Measure the radioactivity with a liquid scintillation counter.

4) Measure the radioactivity of the other DE81 disc.

5) The incorporation yield and the specific activity of probe are calculated from the
following formulas.

(count of washed DE81 disc : cpm)
(count of unwashed DE81 disc : cpm)

Incorporation yield (%) = x 100

u Ci added x 4 x 330 ng/nmol
Specific activity of labeled dNTP (u Ci/nmol)

Theoretical yield (ng) =

If recommended amounts of labeled dCTP are used (50 uCiof [a-32 P ] dCTP with
specific activity of 370 MBg/ml), the theoretical yield of labeled probe will be 22 ng.

Total amount of probe (ng)
= template DNA (ng) + incorporation yield x theoretical yield x 102

Specific activity of probe 2.2 x 106 x u Ci added x incorporation yield x 102
(dpm/ug) a total amount of probe (ng) x 10-3
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BcaBEST is a trademark of TAKARA BIO INC.

NOTE : This product is for research use only. It is not intended for use in therapeutic or diagnostic
procedures for humans or animals. Also, do not use this product as food, cosmetic, or
household item, etc.

Takara products may not be resold or transferred, modified for resale or transfer, or used
to manufacture commercial products without written approval from TAKARA BIO INC.

If you require licenses for other use, please contact us by phone at +81 77 565 6973 or
from our website at www.takara-bio.com.

Your use of this product is also subject to compliance with any applicable licensing
requirements described on the product web page. It is your responsibility to review,
understand and adhere to any restrictions imposed by such statements.

All trademarks are the property of their respective owners. Certain trademarks may not be
registered in all jurisdictions.
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