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Isolation of Plasmid DNA  

Mini preparation of plasmid DNA is done as follows: 

A single bacterial colony is grown in 2 ml of LB medium containing the appropriate 

antibiotics in a loosely capped 15 ml tube. The tube is incubated at 37° C with vigorous 

shaking for 16 hrs to allow good growth of cells. The overnight cultured cells are 

pelleted down by centrifugation at 5,000 rpm for 1 minute at 4°C. Supernatant is 

discarded and bacterial pellet is resuspended in 100 µl of ice cold solution I [50 mM 

glucose, 10 mM EDTA (pH 8.0) and 25 mM Tric-Cl (pH 8.0). The cells are lysed by the 

addition of 200 µl of freshly prepared solution II (0.2 N NaOH and 1% SDS). The 

contents of vial are mixed gently by inverting tube for 4-6 times and tubes are than kept 

on ice for 5 min. Thereafter, 150 µl of ice-cold solution III [5 M potassium acetate (pH 

4.8), 11.5%v/v glacial acetic acid] is added and the content are mixed by swirling the 

tube. The tube is incubated on ice for 5 min and centrifuged at 13,000 rpm for 2 min at 

4°C. The supernatant is transferred to a fresh tube. Two volumes of phenol: chloroform: 

isoamyl alcohol (25:24:1) is added and mixed thoroughly. The phenol and aqueous 

phases are separated by centrifugation at 13,000 rpm for 2 min at 4°C in a 

microcentrifuge. Aqueous phase is transferred to a fresh tube. Plasmid DNA is 

precipitated by addition of two volumes of chilled ethanol. It is incubated for 10 min at -

20°C for better precipitation. The precipitate is collected by centrifugation at 13,000 rpm 

for 5 min at 4°C. The supernatant is discarded and pellet is washed with 70% ethanol 

and dried briefly (10 min) under laminar airflow. Pellet is dissolved in 50 µl of TE [10 mM 

Tris-Cl (pH 8.0) and 1mM EDTA (pH 8.0)]. Plasmid DNA is subjected to RNase (20 

µg/ml) treatment at 37°C for 1 hr. Quantification of plasmid DNA is done at 260 nm by 

using spectrophotometer and can be stored at -20°C for further use. 

Isolation of DNA 

Isolation of DNA from a sample involves following steps: 

 Cells which are to be studied need to be collected. 



 Breaking the cell membranes open to expose the DNA along with the cytoplasm 

within (cell lysis). 

o Lipids from the cell membrane and the nucleus are broken down 

with detergents and surfactants. 

o Breaking down proteins by adding a protease (optional). 

o Breaking down RNA by adding an RNase (optional). 

 The solution is treated with a concentrated salt solution (saline) to make debris such 

as broken proteins, lipids and RNA clump together. 

 Centrifugation of the solution, which separates the clumped cellular debris from the 

DNA. 

 DNA purification from detergents, proteins, salts and reagents used during the cell 

lysis step. The most commonly used procedures are: 

o Ethanol precipitation usually by ice-cold ethanol or isopropanol. Since DNA is 

insoluble in these alcohols, it will aggregate together, giving 

a pellet upon centrifugation. Precipitation of DNA is improved by increasing of 

ionic strength, usually by adding sodium acetate. 

o Phenol–chloroform extraction in which phenol denatures proteins in the sample. 

After centrifugation of the sample, denatured proteins stay in the organic phase 

while the aqueous phase containing nucleic acid is mixed with chloroform to 

remove phenol residues from the solution. 

o Minicolumn purification that relies on the fact that the nucleic acids may bind 

(adsorption) to the solid phase (silica or other) depending on the pH and the salt 

concentration of the buffer. 

Cellular and histone proteins bound to the DNA can be removed either by adding 

a protease or by having precipitated the proteins with sodium or ammonium acetate, 

or extracted them with a phenol-chloroform mixture prior to the DNA-precipitation. 

After isolation, the DNA is dissolved in a slightly alkaline buffer, usually in a TE buffer, or 

in ultra-pure water. 

 

https://en.wikipedia.org/wiki/Lysis
https://en.wikipedia.org/wiki/PH


Quantification of nucleic acids 

A diphenylamine (DPA) indicator will confirm the presence of DNA. This procedure 

involves chemical hydrolysis of DNA: when heated (e.g. ≥95 °C) in acid, the reaction 

requires a deoxyribose sugar and therefore is specific for DNA. Under these conditions, 

the 2-deoxyribose is converted to w-hydroxylevulinyl aldehyde, which reacts with the 

compound, diphenylamine, to produce a blue-colored compound. DNA concentration 

can be determined measuring the intensity of absorbance of the solution at the 600 nm 

with a spectrophotometer and comparing to a standard curve of known DNA 

concentrations. 

Measuring the intensity of absorbance of the DNA solution at wavelengths 260 nm and 

280 nm is used as a measure of DNA purity. DNA absorbs UV light at 260 and 280 

nano-metres, and aromatic proteins absorb UV light at 280 nm; a pure sample of DNA 

has a ratio of 1.8 at 260/280 and is relatively free from protein contamination. A DNA 

preparation that is contaminated with protein will have a 260/280 ratio lower than 1.8. 

DNA can be quantified by cutting the DNA with a restriction enzyme, running it on an 

agarose gel, staining with ethidium bromide (EtBr) or a different stain and comparing the 

intensity of the DNA with a DNA marker of known concentration. 

Using the Southern blot technique, this quantified DNA can be isolated and examined 

further using PCR and RFLP analysis. These procedures allow differentiation of the 

repeated sequences within the genome. It is these techniques which forensic scientists 

use for comparison, identification, and analysis. 

Source: T. A. Brown, Google, Wikipedia. 
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