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Abstract
DNA sorption is the process by which DNA molecules adsorb into solid surfaces, such as mineral particles, soil particles and sediments. The 
adsorption of DNA molecules onto these surfaces can be attributed to the electrostatic interactions between the negatively charged phosphate 
backbone of DNA and the positively charged surface of the mineral particles. The phenomenon of DNA sorption has been extensively studied in 
environmental sciences, biotechnology and nanotechnology.
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Introduction
In environmental sciences, DNA sorption plays a critical role in the transport 

and fate of DNA in soils and sediments. Soil and sediment are heterogeneous 
matrices with varying physicochemical properties, such as particle size, mineral 
composition and organic matter content, which influence the sorption of DNA. 
The sorption of DNA onto soil and sediment surfaces reduces its mobility and 
bioavailability, leading to a decrease in its persistence in the environment. The 
adsorption of DNA onto mineral surfaces also protects it from degradation by 
nucleases and other biotic and abiotic factors, thereby extending its lifespan in 
the environment [1].

Literature Review 
DNA sorption refers to the process by which DNA molecules bind to surfaces 

of various materials through electrostatic interactions, hydrogen bonding and van 
der Waals forces. This phenomenon has important implications in a variety of 
fields, including environmental science, biotechnology and nanotechnology. The 
sorption of DNA onto surfaces has been studied extensively due to its importance 
in understanding the fate and transport of DNA in the environment. DNA is a 
large, negatively charged molecule that can interact with various surfaces in 
soil, sediments and aquatic environments. Understanding the sorption of DNA 
is critical in predicting the transport of genetic material and the potential for 
horizontal gene transfer between different organisms.

Discussion
Several factors influence the sorption of DNA onto surfaces, including the 

surface properties of the material, the concentration and properties of the DNA 
and the solution conditions. The surface properties of the material, such as its 
charge, hydrophobicity and surface area, can influence the electrostatic and 
hydrophobic interactions between DNA and the material. The concentration and 
properties of the DNA, such as its size, charge and conformation, can also affect 
its sorption onto surfaces. The solution conditions, including pH, ionic strength 

and the presence of other solutes, can also influence DNA sorption by altering the 
surface charge and properties of both the DNA and the material.

The sorption of DNA onto surfaces has been studied using a variety of 
techniques, including batch experiments, column experiments and surface 
analysis techniques such as atomic force microscopy (AFM) and scanning 
electron microscopy (SEM). In batch experiments, DNA is added to a solution 
containing a known amount of the sorbent material and the amount of DNA 
adsorbed onto the material is measured over time. Column experiments involve 
passing a solution containing DNA through a column packed with the sorbent 
material and measuring the amount of DNA that is retained by the material. 
Surface analysis techniques can provide information on the morphology and 
distribution of DNA on the surface of the material. In DNA nanotechnology, 
DNA sorption is used to assemble DNA molecules into functional nano devices, 
such as molecular switches, sensors and actuators. The DNA molecules are 
adsorbed onto the surface of solid supports, such as gold nanoparticles or carbon 
nanotubes, which serve as templates for the assembly process. The selectivity of 
DNA sorption in DNA nanotechnology is dependent on the sequence and length 
of the DNA molecules, which determine their interaction with the solid support 
[2-4].

The sorption of DNA onto surfaces has important implications in 
biotechnology and nanotechnology. In biotechnology, DNA sorption is important 
in the development of biosensors and DNA microarrays. Biosensors are 
devices that detect the presence of specific DNA sequences in a sample, while 
DNA microarrays are used to detect the expression levels of multiple genes 
simultaneously. Both of these technologies rely on the sorption of DNA onto a 
surface and the ability to control and manipulate the sorption of DNA is critical 
in their development. In nanotechnology, DNA sorption is important in the 
development of DNA-based nanomaterials. DNA can be used as a template for 
the synthesis of nanoparticles, such as gold nanoparticles and the sorption of 
DNA onto surfaces can be used to control the size, shape and surface properties 
of these nanoparticles. DNA can also be used to functionalize surfaces, allowing 
for the attachment of other molecules or nanoparticles.

DNA sorption has been extensively studied in biotechnology applications, 
such as DNA purification, gene therapy and DNA-based biosensors. In DNA 
purification, DNA sorption is used to isolate DNA molecules from complex 
biological matrices, such as blood, tissue and environmental samples. The DNA 
molecules are adsorbed onto solid surfaces, such as silica beads or magnetic 
particles and then selectively eluted using specific elution buffers. The selectivity 
of DNA sorption in purification is dependent on the physicochemical properties of 
the solid surface, such as pore size, surface charge and hydrophobicity. In gene 
therapy, DNA sorption is used to deliver therapeutic DNA molecules into cells. 
The DNA molecules are adsorbed onto the surface of cationic nanoparticles, 
such as liposomes, polyethyleneimine, or chitosan, which facilitate their uptake 
by the cells. The selectivity of DNA sorption in gene therapy is dependent on 
the size, charge and composition of the nanoparticles, which influence their 
interaction with cell membranes.

In DNA-based biosensors, DNA sorption is used to immobilize DNA probes 
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onto solid surfaces, such as gold electrodes or silicon chips, for the detection 
of target DNA molecules. The DNA probes are adsorbed onto the surface and 
then hybridized with the target DNA molecules, which results in a change in the 
electrical or optical properties of the biosensor. The sensitivity and selectivity of 
DNA sorption in biosensors are dependent on the specificity of the DNA probes, 
the affinity of the probe-target interaction and the stability of the biosensor. 
DNA sorption has also been studied in nanotechnology applications, such as 
DNA origami and DNA nanotechnology. DNA origami is a method of folding 
DNA molecules into complex nanoscale structures, such as cubes, tubes and 
spheres, which can be used for various applications, such as drug delivery, 
nanorobots and nano electronics. The folding of DNA molecules is facilitated 
by the adsorption of staple strands onto the surface of a scaffold strand, which 
serves as a template for the folding process. The selectivity of DNA sorption in 
DNA origami is dependent on the sequence and length of the staple strands, 
which determine their interaction with the scaffold strand [5,6].

Conclusion
In conclusion, DNA sorption is an important phenomenon that has 

implications in a variety of fields, including environmental science, biotechnology 
and nanotechnology. The ability to control and manipulate the sorption of DNA 
onto surfaces is critical in the development of biosensors, DNA microarrays 
and DNA-based nanomaterials. Understanding the factors that influence DNA 
sorption, such as surface properties, DNA concentration and properties and 
solution conditions, is important in predicting the fate and transport of genetic 
material.
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