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ABSTRACT 

Isolation of Nucleic acid easily by Solid Phase Extraction (SPE) and this approach, using commercially available 
Extraction of nucleic acid column-based kits, requires no toxic chemicals and is a rapid and consistent method 
for concomitant protein extraction. It is a modern technique useful for separation of Nucleic acid which is  most 
reliable, less time consuming and separation of  impurities and continuity of  reactive products using listed 
techniques like column-based nucleic acid purification, Nucleic acid methods & ethanol  precipitation, DNA 
separation by silica adsorption. Buffer choice is significant to completely solubilized all proteins in the sample. 
This technique provides a simple and effective way to analyze protein and nucleic acids simultaneously from the 
same sample not affecting yield and quality. 
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COLUMN-BASED NUCLEIC ACID PURIFICATION (CBNP METHOD)  
CBNP is a Solid Phase Extraction (SPE) method to promptly purify nucleic acids. This method relies on the fact 
that the nucleic acid may bind based on adsorption to the solid phase using Silica or other which is depend on 
the pH & the salt content of the buffer which may be a Phosphate buffer or Tris-EDTA (TE) buffer ( used in DNA 
microarray experiments due to the reactive amines). 
 

Therefore, stages are below (Lyse →Bind→ Wash→ Elute) [1,2] :- 
↓Lyse 

“lysis” Procedure i.e. Breakdown . The sample cells are broken open with a 
↓ Bind 

A buffer solution + sample solution along with IPA (Iso Propyl Alcohol) or ethanol .This forms the “binding” 
solution. The binding solution directly transferred into a spin column and the column is lay down in a centrifuge. 
The centrifuge forces the binding solution passing through a silica gel membrane that is inside the spin column. 

If the pH & salt concentration of the binding solution are optimal, the nucleic acid will bind to the silica gel 
membrane as the solution passes though. 

↓ Wash 
The flow-through is detached & added wash buffer into the column. The column is put in a centrifuge again, 
forcing the membrane via the wash buffer. This removes any type of present impurities from the membrane, 

leaving only the nucleic acid bound to the silica gel. 
↓ Elute 

Removed wash buffer  and an elution buffer or simply water is added to the column. The column is put into a 
centrifuge again, forcing the membrane during the elution buffer. The elution buffer which removes the nucleic 

acid from the membrane and the nucleic acid where it is collected from the bottom of the column. 
 
Procedure :- 
1. The sample is added to the column and the nucleic 
acid binds due to the lower pH (relative to the silanol 

groups on the column) and salt concentration of the 
binding solution, which may contain buffer, a 
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denaturing agent (such as guanidine hydrochloride), 
Triton X-100, isopropanol and a pH indicator [3]. 
2.  The column is then washed (5 mM KPO4 pH 8.0 or 
similar, 80% EtOH) 
3.   The column can be eluted with buffer or simply 
water. 
Even prior to the major techniques employed today 
it was known that in the presence of chaotropic 
agents, such as sodium iodide or sodium 

perchlorate[4]. DNA binds to silica, glass particles or 
to unicellular algae called diatoms which shield their 
cell walls with silica. This property was used to purify 
nucleic acid using glass powder or silica beads under 
alkaline conditions.  This was later improved used 
guanidinium thiocyanate or guanidinium 
hydrochloride as the chaotropic agent .The use of 
beads was later changed to minicolumns 

 
[ Fig.1 Silica in a spin column with water and with DNA sample in chaotropic buffer ] 

 
Mechanism of Work  :- 
This method containing centrifugation process which 
is used for formation of biphasic mixture or 
separation of two layer which containing aqueous 
phase and organic phase such as chloroform, 
ethanol, alcohol, phenol and a chaotropic denaturing 
solution i.e. guanidinium thiocyanate resulting in an 
upper aqueous phase and a lower organic phase 
mainly chloroform. Nucleic acid partitions in the 
aqueous phase, while protein partitions in organic 
phase.[5]  
In a final  step, RNA is improved from the aqueous 
phase by precipitation with 2-propanol or ethanol. 
DNA will be placed in the aqueous phase in the 
absence of guanidinium thiocyanate and hence, the 
technique can be used for DNA purification alone. 
Guanidinium thiocyanate which denatures proteins 
including RNases and separates rRNA from 
ribosomes, while phenol, isopropanol and water are 
solvents with poor solubility. In the +ve of 
chloroform or BCP - bromochloropropane, these 
solvents separate fully into two phases that are 
known by their color: a clear, upper aqueous phase 
which containing the nucleic acids and a bright pink 
lower phase which containing the proteins dissolved 
in phenol & the lipids itself dissolved in chloroform. 
Other denaturing chemicals such as 2-

mercaptoethanol and sarcosine may also be used. 
The major downside is that phenol and chloroform 
both are toxic and not convenient materials and the 
extraction is regularly laborious, so in recent years 
many companies now offer another ways to separate 
DNA.[6,7] 

 
Reagents  [8,9,10] :- 
Phenol: The phenol used for biochemistry comes as 
a water-saturated solution with Tris buffer, as a Tris-
buffered 50% phenol, 50% chloroform solution, or as 
a Tris-buffered 50% phenol, 48% chloroform, 2% 
isoamyl alcohol solution it sometimes called 
"25:24:1". Phenol is obviously somewhat water-
soluble, and gives a blurry interface, which is 
sharpened by the resulting of + ve chloroform and 
the isoamyl alcohol which reduces foaming. nearly all 
solutions also have an antioxidant, as oxidized 
phenol damages the nucleic acids. For RNA 
purification, the pH is kept around pH 4, which 
retains RNA in the aqueous phase preferentially. For 
DNA purification, the pH is usually near 7, at which 
point all nucleic acids are found in the aqueous 
phase. 
Chloroform: It is stabilized with small quantities of 
ethanol or amylene , because exposure of pure 
chloroform to oxygen and UV light which generates 
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phosgene gas. Some chloroform solutions come as 
pre-made a 96% chloroform, 4% isoamyl alcohol 
mixtures that can be mixed with an equal volume of 
phenol to acquire the 25:24:1 solution. 
 

PHENOL–CHLOROFORM EXTRACTION (PC OR PCIA) 
Phenol–Chloroform Extraction (abbreviated PC or 
PCIA, see reagents below) is a Liquid–Liquid 
Extraction (LLE) technique widely used in the 
biochemistry & molecular biology for isolation of  
DNA, RNA and protein. To take a equal volumes of a 
Phenol: Chloroform (P:C) mixture and an aqueous 
sample are mixed together resulting to form a 
biphasic mixture. This method may take longer than 

a column-based system such as the silica-based 
purification,  
 
Advantages:- Higher purity and high recovery of 
RNA: an RNA column is usually not suitable for 
purification of short nucleotides which is <200. RNA 
species, such as siRNA, miRNA, gRNA and tRNA. 
Column methods also shear large DNA fragments, 
which vary with creates a problem depending on 
downstream applications. 
 
Isoamyl alcohol: It may reduce foaming & make sure 
deactivation of “RNase” 

 

 
[ Fig.2 Phase Separation and isopropanol Precipitation Method ] 
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