Principle of Isolation of plant DNA

The isolation of plant DNA involves several key principles and steps. The general principle is to
break open plant cells, remove cellular components, and then purify the DNA. Here is a basic

outline of the principle and steps involved:

Tissue disruption: The first step is to disrupt the plant tissue to release the plant cells and their
DNA. This can be achieved by various methods, such as grinding the tissue with a mortar and
pestle, using liquid nitrogen to freeze and mechanically disrupt the tissue, or using commercial
extraction kits that employ specialized buffers and bead-beating methods. The goal is to break

open the cells and expose the DNA.

Cell lysis: After tissue disruption, the plant cells need to be lysed to release the DNA. This is
typically done by adding a lysis buffer containing detergents, enzymes (e.g., cellulases or
pectinases), and salts. The lysis buffer disrupts the cell membranes and releases the cellular

components, including the DNA.

Protein removal: Once the cells are lysed, the DNA needs to be separated from proteins and other
contaminants. This is usually achieved by adding protein precipitation reagents, such as sodium
dodecyl sulfate (SDS) or phenol-chloroform, which denature and precipitate the proteins. The
mixture is then centrifuged to separate the protein-containing phase from the DNA-containing

aqueous phase.

DNA precipitation: The DNA can be precipitated from the aqueous phase by adding a high
concentration of salt, typically sodium acetate or ammonium acetate, along with a chilled alcohol,
such as isopropanol or ethanol. This causes the DNA to become insoluble and form visible strands

or clumps. The DNA precipitate is collected by centrifugation.

DNA purification: The DNA precipitate is washed with a wash solution, usually containing
ethanol, to remove residual contaminants and salt. The wash step helps to further purify the plant
DNA. After washing, the DNA is typically resuspended in a suitable buffer, such as Tris-EDTA
(TE) buffer, which provides a stable environment for storage and downstream applications.



RNase treatment: If there is contamination with RNA, an optional step involves treating the DNA
preparation with RNase enzyme to degrade any RNA molecules. This helps to ensure the purity
of the isolated plant DNA.

The isolated plant DNA can then be quantified, analyzed for purity, and used for various molecular
biology techniques, such as PCR, DNA sequencing, restriction enzyme digestion, or other genetic
manipulations. It is important to note that the specific protocols and reagents used for plant DNA
isolation may vary depending on the plant species, tissue type, and the desired DNA vyield and
purity. Therefore, it is essential to follow a validated protocol or kit instructions specific to the

plant material being studied.



