
	  

	  

DNA Polymerase I Large (Klenow Fragment) Kit 
Catalog Number: J65056 
 
This kit contains: 
J64983 - DNA Polymerase 10X buffer                
J65101 - DNA Polymerase I (Large Klenow Fragment) 
 
DNA polymerase 10X buffer contains 500mM Tris-HCl (pH 
7.2), 100mM MgSO4, and 1mM DTT. The DNA polymerase 
enzyme is supplied in 50mM Tris-HCl (pH7.5), 1mM DTT, 
0.1mM EDTA and 50%(v/v) glycerol. 
 
Description  
DNA polymerase I Large (Klenow) Fragment consists of a 
single polypeptide chain (68kDa) that lacks the 5’à3’ 
exonuclease activity of intact E. coli DNA polymerase 1, 
but retains its 5’à3’ polymerase, 3’à5’exonuclease and 
strand displacement activities. The 5’à3’polymerase 
activity can be used for several applications including: 

1. Filling in 5’ protruding ends with unlabeled or 
labeled dNTPs 

2. Sequencing single- or double-stranded DNA 
template 

3. in vitro mutagenesis experiments using synthetic 
oligonucleotides 

4. cDNA second strand synthesis 
5. Generating single-stranded DNA probes 

The 3’à5’ exonuclease activity can be used to generate 
blunt ends from a 3’ overhang. 
Source: Recombinant E. coli. 
 
Unit definition: One unit is the amount of enzyme required 
to catalyze the incorporation of 10nmole of 
deoxynucleotide into acid-precipitable material in 30 
minutes at 37˚C and pH 7.5. 
 
Storage 
Avoid exposure to frequent temperature changes. Avoid 
freeze and thaw cycles. Store at -20˚C. 
 
Reaction conditions 
Note: Many applications involving the Klenow Fragment 
require restriction digestion of the DNA. We recommend 
phenol:chloroform extraction and ethanol precipitation 
before filling 5’-protruding ends using this product. For 
optimal activity, please use the supplied 10X DNA 
polymerase buffer. The enzyme is active in many 
restriction enzyme buffers, and some users may prefer 
performing reactions in the restriction buffer. 
 
A. Filling 5’-Protruding Ends with Unlabeled dNTP 
Digest 1-4µg of DNA (volume of 20µl) with the appropriate 
restriction enzyme for generating a 5’-overhang. The best 

conditions for filling are: 50mM Tris-HCl (pH7.2), 10mM 
MgSO4, 0.1mM DTT, 40µM of each dNTP, 20µg/ml 
acetylated BSA and 1 unit of Klenow Fragment per 
microgram of DNA. Incubate the reaction mixture at room 
temperature for 10 minutes. To stop the reaction, heat the 
mixture for 10 minutes at 75˚C. 
 
B. Filling 5’-Protruding Ends with Labeled dNTP 
Digest 1-4µg of DNA (volume of 20µl) with the appropriate 
restriction enzyme for generating a 5’-overhang. Add 20µCi 
of the desired labeled dNTPand 1µl of the appropriate 
5mM dNTP mix. Add 1-4 units Klenow Fragment to the 
reaction mixture. Incubate for 15 minutes at 30˚C. Stop the 
reaction by adding 1µl of 0.5M EDTA (final concentration of 
20mM) to the mixture or by heating the solution to 75˚C for 
10 minutes. 
 
C. Generating Single stranded DNA Probes 
Denature the DNA template by heating it in a 
microcentrifuge tube for 10minutes at 95-100˚C, then 
rapidly chill the tube in an ice bath. To generate a single-
stranded DNA probe, prepare a reaction mixture with: 
500ng/ml denatured DNA template (25ng is optimum), 
50mM Tris-HCl (pH 8.0), 5mM MgCl2, 2mM DTT, 0.2M 
HEPES (pH 6.6), 150µg/ml random 
hexadeoxyreibonucleotides, 40µg/ml BSA, 20µM of each 
unlabeled dNTP,333nM labeled dNTP and 5 units of 
Klenow Fragment. Incubate the reaction for 60 minutes at 
room temperature. Stop the reaction by adding 1µl of 0.5M 
EDTA or heating for 10 minutes at 75˚C. 
 
D. Dideoxy sequencing 
This protocol is suitable for both single-stranded and 
denatured double-stranded DNA. If a template is single 
stranded, start at the sequencing protocol. If the template 
is double stranded, denature before proceeding. 
 
Denaturation protocol: Pipet 0.8-4µg of supercoiled 
plasmid into a microcentrifuge tube and add sterile 
deionized water to a final volume of 18µl. Add 2µl of 2M 
NaOH/2mM EDTA and mix the solutions with the pipet. 
Incubate the DNA for 15 minutes at 37˚C. Add 2µl of 2M 
ammonium acetate (pH 4.6), and vortex to mix. Add 112µl 
of 95% ethanol, vortex briefly and then incubate the tube 
for 15 minutes at -70˚C. Centrifuge the tube for 15 minutes 
at 12,000xg in a microcentrifuge. Carefully remove all of 
the supernatant and resuspend the DNA in 5µl of 
deionized water.  Proceed to sequencing. 
 
Sequencing protocol: In a 0.5ml microcentrifuge tube, 
combine 0.8-4µg of single-stranded denatured DNA 
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template, 0.8-2pmol of primer(maintain a 1:1 molar ratio of 
template:primer), 1.5µl of sequencing reaction 10X buffer 
[70mM Tris-HCl (pH7.5), 70mM MgCl2, 300mM NaCl, 
10mM DTT, 1mM EDTA (pH 8.0)], and sterile redistilled 
water to a final volume of 10µl. To anneal the template 
DNA, incubate the mixture for 10minutes at 55˚C and then 
slowly cool it to room temperature. Add 2µl of labeled 
[α35S]-dATP and 2units of Klenow Fragment. Mix the 
components by pipetting. Centrifuge the tube at 12,000xg 
for 10 seconds to collect the solution at the bottom of the 
tube. Transfer 2.5µl of the reaction mixture to each of the 4 
tubes marked G, A, T, and C. Add 2µl of the appropriate 
d/ddNTP mix (See Table 1.) to each tube and mix by 
pipetting. Centrifuge briefly, then incubate the reaction at 
room temperature for 20 minutes. Add 2µl of chase 
solution (125µM of each dNTP) and incubate the reaction 
for an additional 20 minutes at room temperature. Add 4µl 
of stop solution (95% formamide, 0.5% xylene cyanol. 
0.5% bromophenol blue, 10mM NaOH) to each of the 
reactions. Heat the reactions for 3 minutes at 95˚C just 
prior to loading them on a sequencing gel. 
 

Nucleotide G Mixture A Mixture T Mixture C Mixture 
7-deaza-
dGTP 5µM 100µM 100µM 100µM 

dTTP 100µM 100µM 5µM 100µM 

dCTP 100µM 100µM 100µM 10µM 

ddGTP 120µM – – – 

ddATP – 100µM – – 

ddTTP – – 500µM – 

ddCTP – – – 100µM 
Table 1. Composition of dNTP/ddNTP Mixtures. 
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This product is offered for R&D use only. Not for human, medical, veterinary, food or household use 
 

 
 

 


