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Key Difference – Benzonase vs DNase 

  

Degradation of nucleic acids is important for many molecular biology techniques. It is 

widely used in recombinant DNA technology to get rid of unwanted fragments 

of DNA and RNA. Nucleic acid degrading enzymes are referred to as Nucleases, and 

they can be of different types based on the required function. Nucleases that degrade 

DNA are known as DNases whereas the ones that degrade RNA are known RNases. 

These enzymes are mostly used in in vitroexperiments where in vitro molecular tests 

are carried out to isolate pure DNA, RNA or proteins. Benzonases are a type of 

nucleases that degrade both DNA and RNA whereas DNases degrade only 

DNA. This is the key difference between Benzonase and DNase. 

What is Benzonase? 

Benzonase is is a genetically engineered endonuclease from Serratia marcescens. This 

enzyme is produced in E. coli hosts in industrial scale. Benzonase is capable of 

cleaving double-stranded DNA, linear DNA, circular DNA and single-stranded RNA. 

Thus Benzonase is commercially important.  Benzonase enzyme is a protein dimer 

which has 245 identical amino acids, ~30 kDa subunits with two essential disulfide 

bonds. Benzonase cleaves nucleic acids at its 5’ end and results in fragments with free 

5’ends. Benzonase can cleave nucleic acids at any sequence but prefers GC rich 

regions. 

Benzonase is stored at -20 0C. The optimum pH for enzyme activity is found to be 8.0 

– 9.2. The applications of Benzonase include sample preparation for protein 2D gel 

electrophoresis where Benzonase removes bound nucleic acids and removal of nucleic 

acid contaminants from recombinant protein preparations. It is also used to reduce the 

viscosity of protein extracts and prevent clumping of cells in a cell mixture. 

What is DNase? 

DNase is a nuclease, hydrolytic enzyme which is only capable of cleaving double-

stranded DNA. There are two main types of DNases: DNase I and DNase II. DNase I 

participates in cleaving double-stranded DNA to produce polynucleotides with 5’ free 
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ends. DNase II is involved in cleaving double-stranded DNA to produce 

polynucleotide strands with 3’ free ends or overhangs. 

DNase I functions at an optimum pH between 7.0 – 8.0. The enzyme activity depends 

on many ionic cofactors which include, Ca2+, Mg2+ or Mn2+. The activity of Mg2+ and 

Mn2+ decides the function of the DNase I. In the presence of Mg2+, DNase I cleaves 

each strand of dsDNA independently. This takes place in a random manner.  In 

contrast, in the presence of Mn2+, the enzyme cleaves both DNA strands at 

approximately the same site. This cleavage will result in producing two types of DNA 

fragments; one type with blunt ends and another type with one or two nucleotide 

overhangs. 

DNase II functions at an optimum pH of 4.5-5.0 and divalent metal ions are required 

for its activity, similar to DNase I. The mechanism of DNase II is known to consist of 

three main steps. 

1. Multiple single strand breaks are induced within the DNA backbone. 

2. Acid soluble nucleotides and oligonucletides are produced. 

3. Non-linear hyperchromic shift occurs in the last phase. 

The main inhibitors of DNase enzyme include metal chelators, transition metals and 

chemicals such as Sodium dodecyl sulfate and β – mercaptoethanol. 

The main applications of DNase include preparation of DNA-free RNA extracts and 

protein extracts, and removal of template DNA during in vitro transcription 

experiments. 



 

Figure 02: DNase 

  

What are the Similarities Between Benzonase and DNase? 

 Both are hydrolytic enzymes. 
 Both are nucleases. 

 Both participate by cleaving the phosphodiester bonds of nucleic acids. 

 Both require an optimum pH and storage temperatures to maintain the activity of 

the enzyme. 

 Inhibitors of enzymes include chelating agents, transition metals, and detergent 

chemicals. 

 Applications are mainly focused on obtaining high purity extracts of DNA, 

RNA, and proteins. 

 Both enzymes can be produced via genetic engineering. 

What is the Difference Between Benzonase and DNase? 

Benzonase vs DNase 

Benzonase is an enzyme that is capable of cleaving 

double-stranded DNA, linear DNA, circular DNA, 

and RNA. 

DNase is an enzyme which is 

capable of cleaving double-

stranded DNA. 



Substrate for the Enzyme 

Both DNA and RNA are substrates for benzonase. DNA is the substrate for DNase. 

Structure 

Optimum pH range of Benzonase is 7.0 -8.0 Optimum pH ranges of DNase I is 

7.0 – 8.0 and DNase II is 4.5 – 5.0. 

Summary – Benzonase vs DNase 

Nuclease enzymes are widely used in different experimental procedures with regard to 

molecular biology and genetic engineering. Benzonase and DNase are two types of 

nucleases. Benzonase is involved in degrading both DNA and RNA whereas DNase is 

involved in cleaving double-stranded DNA. This is the basic difference between 

benzonase and DNase. At present, both these nuclease types are produced through 

recombinant DNA technology which yields a higher quality enzymes that are 

optimized for maximum production. 
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