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ABSTRACT:- 

 The ability to easily manipulate yeast 

DNA is crucial to its use in research, and RNA 

analysis is necessary for investigations into the 

regulation or expression of genes. The 

methods to isolate genomic DNA, plasmid 

DNA, or RNA from plant tissue are quickly 

explained in this chapter. Direct nucleic acid 

extraction from plant tissue has a number of 

potential uses, including the calculation of 

total biomass, the detection of particular 

organisms and genes, the estimation of species 

diversity, and cloning procedures.  

Keywords:-Plant tissue, CTAB Buffer, Nucleic 

Acid. 

 

INTRODUCTION:- 
There was only one approach in general 

that worked well for removing nucleic acids from 

plant tissue, and that was the Schmidt and User 

procedure. Applying the conventional methods of 

extraction and quantification proved challenging 

during a research of nucleotide and nucleic acid 

metabolism in sprouting barley and maize. There 

are still issues with selecting techniques for a 

quantitative study of nucleotides and nucleic acids 

in plant material, despite the substantial body of 

literature on the topic. There are two issues at play: 

one is the isolation of the chemicals, and the other 

is their removal from the extract. Although the 

optical density at 260 mp (260. OD), the phosphate 

content, or the sugar content can all be used to 

estimate the nucleotides or nucleic acids in an 

extract, none of these methods are 100% accurate. 

The success of the estimation depends on the 

quantity and type of other components present in 

the extract because methods are completely specific 

for the nucleotide or nucleic acid structure. 
[13] 

Commercially accessible solid-phase 

extraction kits have increased in number as a result 

of the demand for quick and simple nucleic acid 

purification techniques. These kits are based in 

large part on the binding of nucleic acids to a solid 

silica (mobile phase) support when a chaotropic 

salt is present. 
[15-18]

 

Recent studies have shown that a variety 

of membranes, including aluminium oxide, 

cellulose-based Flinders Technology Associates 

(FTA) cards (GE Healthcare, USA), and silica-

based Fusion 5 filters, can rapidly extract nucleic 

acids (GE Healthcare, USA). By amplifying the 

nucleic acid right off the membrane, these novel 

techniques streamlined the nucleic acid purification 

procedure by obviating the requirement for a 

separate nucleic acid elution phase. This is a 

benefit compared to many other solid-phase 

extraction methods because DNA amplification is 

inhibited by residual chemicals attached to the 

matrix or by the surface chemistries of the matrix 

(such as ethanol or chaotropic salts). 
[19,20]

 

 

Nucleic acid extraction methods:- 

Disrupting the cellular structures that 

contain the genetic material—nuclei, 

ribosomes, bacteria, and viruses—is the first 

step in the extraction and separation of nucleic 

acids. This is typically done by adding a 

suitable detergent, causing mechanical 

disruption, and/or heating the cells.  
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From then, a variety of techniques are 

frequently used to purify nucleic acids. Each 

technique for isolating nucleic acids is based 

on a unique biological idea. The needed 

throughput, lab equipment, or level of purity 

all factor into the method selection process.  

 

DNA extraction from plant :- 

The separation of recombinant DNA 

constructions like plasmids or bacteriophages and 

the separation of chromosomal or genomic DNA 

from prokaryotic or eukaryotic organisms are two 

categories that are engaged in the purification of 

DNA. 
[2]

 The most important technique in 

molecular biology is the extraction of biomolecules 

like DNA and RNA. 
[3]

 

The difficulties of extracting and 

fractionating nucleic acids from the tissues of many 

plant species makes it difficult to conduct 

molecular biology research on such species. 

Compounds extracted with the nucleic acids, in 

particular polyphenols and the quinone oxidation 

products they produce, as well as polymeric 

carbohydrates from the middle lamella and cell 

wall, are to blame for the issue. These compounds, 

which bind to nucleic acids, prevent RNA from 

being translated and obstruct the measurement of 

total DNA and RNA by UV absorption. 
[4]

 

 

Procedure For DNA extraction from Plant:- 

In general, plant DNA extraction and 

purification can be divided into six steps:  

1) Tissue disruption/Homogenization, 

2) Cell lysis in DNA extraction buffer, 

3) Separation of DNA from other cellular 

components, 

4) DNA precipitation,  

5) DNA washing, 

6) DNA collection/Resuspension for downstream 

processing, 

7) DNA Storage. 

It can be challenging to decide which DNA 

extraction technique and methodology is best for 

your experimental application and plant species. 

Here are some things to think about when choosing 

a plant DNA extraction technique. 

 

1) Homogenization:- 

The traditional method of choice for 

extracting plant DNA has been CTAB, however it 

necessitates a lot of supplies, chemicals, and labor-

intensive processes. Because of this, processing a 

large number of samples might be difficult and 

time-consuming for a researcher working with a 

small number of samples. Even experienced 

researchers may need many hours to complete this 

procedure. 
[5]

 

The majority of the reagents in kits that 

are sold commercially for use with column- and 

magnetic-bead-based procedures are already 

prepared. Additionally, the only tools needed are a 

bead beater and a magnetic stand or centrifuge (if 

working with plant tissue that is difficult to 

disrupt). Additionally, these two techniques can be 

utilised to construct scalable, The numerous 

manual processes needed to carry out CTAB 

protocols prevent automated workflows from 

becoming possible. Even 15 minutes can be used to 

complete some manual, column-based tasks. 

 

Advantages :- 

1) The homogenization is to reduce the size of the 

particles making up a sample. 

2) Homogenization is necessary to reduce the 

viscosity of the cell lysates produced by 

disruption. 

Disadvantages :- 

1) it is time-consuming and makes use of toxic 

chemicals like phenol and chloroform. 

2) Involves use of hazardous (and smelly!) 

chemicals. 

https://plant-breeding-genomics.extension.org/how-to-isolate-or-extract-genomic-dna-from-plant-tissue/
https://plant-breeding-genomics.extension.org/how-to-isolate-or-extract-genomic-dna-from-plant-tissue/
https://plant-breeding-genomics.extension.org/how-to-isolate-or-extract-genomic-dna-from-plant-tissue/
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Fig:- Process of Tissue disruption. 

 

2) Cell lysis:- 

For DNA isolation in experiments like 

DNA fingerprinting, lysis buffer is employed. In an 

emergency, dish soap can be used to dissolve the 

nuclear and cell membranes, releasing the DNA. 

For isolated proteins, buffer creates a 

setting. The target protein of the experiment should 

be selected depending on whether it is stable under 

a particular pH range because each option for a 

buffer has a specified pH range. Additionally, it is 

crucial to think about whether the buffer is 

compatible with the experiment's target protein for 

buffers with comparable pH ranges. 
[12] 

 

Buffer pH Range 

Sodium dihydrogen phosphate / disodium hydrogen 

phosphate 
5.8 - 8.0 

Tris - HCl 7.0 - 9.0 

HEPES - NaOH 7.2 - 8.2 

 

DNA must be extracted from plant cells 

and separated from all other cellular components 

using lysis. Therefore, the amount of DNA 

extracted directly affects how effectively cells (and 

nuclei) are lysed. As thick and lignified plant cell 

walls can be resistant to rupture by CTAB, there 

can be significant variance in lysis efficiency 

between samples when using the CTAB technique. 
[6] 

 

 

 

Advantages:- 

1) low equipment prices. 

2)  The ability to process small scale volumes. 

Disadvantages :- 

1)  local high temperatures,resulting in low 

yields.  

2) scalability challenges; and noise.  

 

3) Separation of DNA from other cellular 

components:- 

A wide variety of polysaccharides, polyphenols, 

lipids, and other secondary metabolites can hinder 
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enzyme activity, contaminate purified DNA, and 

interfere with DNA extraction, making subsequent 

investigations difficult. Although many of these 

substances can be removed using CTAB methods 

(when combined with additives like 

polyvinylpyrrolidone), it can be difficult to get rid 

of all pollutants in actual use. There have been 

numerous reported changes to the CTAB 

procedure, particularly for plant species that 

contain a lot of these harmful substances. 
[7] 

Techniques that immobilise DNA on a membrane 

or magnetic bead allow for more effective washing 

of extracted DNA, making it easier to get rid of 

many impurities and inhibitors further down the 

line. 

 

4) DNA Precipatation:- 

For the purpose of resuspension in a 

different buffer or for the removal of salts, DNA 

can be precipitated out of solution. This can be 

accomplished by using either ethanol or 

isopropanol, but ethanol is typically preferred. 

Cations, offered as salts, are frequently used to 

balance the DNA phosphate backbone's negative 

charge. In this procedure, DNA is precipitated in 

microcentrifuge tubes using ethanol. 
[8] 

 

Advantages :- 

1) The removal of salts and/or for resuspension in 

an alternative buffer.  

2) Ethanol precipitation is a commonly used 

technique for concentrating and de-salting 

nucleic acid (DNA or RNA) preparations. 

 

5) DNA Washing :- 

The nucleic acid is then rinsed with a 

salt/ethanol solution after the genomic DNA has 

been attached to the silica membrane. While 

maintaining the DNA's bond to the silica 

membrane column, these washes boost purity by 

removing contaminating proteins, 

lipopolysaccharides, and short RNAs. The 

genomic DNA is then eluted under low-salt 

conditions using either nuclease-free water or TE 

buffer when the washes are complete. 

If pure DNA is needed, there is also the option to 

add ribonuclease (RNase A) to the elution solution 

because binding to silica is not DNA-specific.
[9]

 

The MagneSil® PMPs need a powerful 

magnet for particle collection rather than vacuum 

filtration to process the DNA samples. The 

MagneSil® PMPs are referred to as a "mobile 

solid phase," with nucleic acid binding taking 

place in solution. During the wash stages of a 

purification protocol, particles can also be fully 

resuspended, improving the removal of pollutants. 

Images of a silica membrane column and the 

MagneSil® PMPs may be found in Figure 1. 

 

 
Figure 1 :- Images of two Promega silica purification matrices. 
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Figure 2:- Plant DNA Extraction Kit. 

 

Advantages :- 

1) To reduce the probability that such things will 

happen and you can better preserve the quality 

and purity of your nucleic acids. 

2)  Remove contaminating proteins, 

lipopolysaccharides and small RNAs to 

increase purity while keeping the DNA bound 

to the silica membrane column.  

 

Disadvantages :- 

1) Cannot be used directly on stain i.e. need to 

remove cells from stain substrate (cloth, etc.) 

2) Very expensive 

3) Cannot be used directly on stain i.e. need to 

remove cells from stain substrate (cloth, etc. 

4) Cannot be used directly on stain i.e. need to 

remove cells from stain substrate (cloth, etc. 

5) Cannot be used directly on stain i.e. need to 

remove cells from stain substrate (cloth, etc. 

1) Slow compared with most modern methods. 

 

6) DNA Collection :- 

For CTAB DNA extraction and other 

nucleic acid extraction procedures, phenol and 

chloroform are essential ingredients. However, 

caution should be exercised when working with 

them. 
[10,11]

 The Occupational Safety and Health 

Administration (OSHA) has classified both 

substances as being dangerous to human health. 

Phenol can result in serious burns when absorbed 

through the skin and mucous membranes. If 

consumed or inhaled, chloroform is poisonous and 

can cause cancer. According to OSHA and other 

regulatory organisations, prolonged exposure to 

phenol/chloroform should be avoided, and 

appropriate safety precautions and disposal 

procedures should be followed. An important 

benefit for many researchers is the avoidance of 

toxic compounds in column- and magnetic bead-

based processes. 

 

Advantages :- 

1) Determine paternity. 

2) Help adopted children identify their biological 

families. 

3) Ensure relationships in the case of inheritance 

disputes.  

 

7) DNA Storage :- 

Because acidic circumstances might lead 

to DNA hydrolysis, purified DNA should be kept at 

-20°C or -70°C in slightly basic solutions (e.g., 

TrisCl, pH 8.0, or TE buffer; see tables 1 M TrisCl 

and TE buffer). Avoid frequent freezing and 

thawing since it will cause precipitation. 

Nucleic acid diluted solutions should be 

kept in aliquots and thawed just once. Examples of 

these are dilution series used as standards. By 

doing this, nucleic acids are prevented from 

adhering to the tube walls, which would lower their 

concentration in solution. 

Advantages :- 

1)  It's ultracompact, and it can last hundreds of 

thousands of years if kept in a cool, dry place. 

Disadvantages :- 

1)  Cost of DNA synthesis is very expensive. 

2)  It is time consuming to access the data.  

3) It requires DNA device to be sent to the lab for 

reading the data sequence which is stored as 

DNA language (in the form of DNA code 

letters 'A-00','T-01','C-10' and 'G-11'). 

 

 Preparation of plant DNA using CTAB 

Buffer:- 

Alternately, complete cellular nucleic 

acids are released and complexed with using the 
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non-ionic detergent cetyltrimethylammonium 

bromide (CTAB). This standard approach has been 

used to numerous plant genera and tissue types. 

Numerous changes have been made and publicised 

to maximise yields from specific species. The 

procedure doesn't call for cesium chloride density 

gradient centrifugation and is relatively quick, easy 

to scale from milligrammes to grammes of tissue. 
[14] 

 

 Procedure:- 

1) To give a final concentration of 2% (v/v), add 

2-ME to the needed amount of CTAB 

extraction solution. To 65°C, heat both of these 

solutions. 

2) Use dry ice (78°C) or liquid nitrogen to cool a 

homogenizer or pulverizer. Plant tissue should 

be ground into a fine powder, then frozen 

tissue should be transferred to a beaker or test 

tube that can withstand organic solvents. 

3) Pour warm CTAB extraction solution over the 

ground-up tissue and thoroughly combine. At 

65°C, incubate for 10 to 60 minutes while 

occasionally mixing. 

4) Use an equivalent volume of 24:1 

chloroform/octanol or chloroform/isoamyl 

alcohol to extract the homogenate. By 

inversion, combine well. Centrifuge for five 

minutes at 750 g (8000 rpm in JA-20; 

approximately 10,000 rpm in a 

microcentrifuge, for smaller samples), four 

degrees Celsius. Recover the aqueous phase at 

the top. 

5) To the recovered aqueous phase, add a 1/10 

vol 65°C CTAB/NaCl solution and thoroughly 

mix by inversion. 

6) Extract in an equal mixture of octanol and 

chloroform. Similar to step 4 above, combine, 

centrifuge, and recover. 

7) Add a CTAB precipitation solution containing 

exactly 1 vol. By inversion, combine well. If 

precipitation is apparent, move on to step 8. If 

not, let the mixture sit at 65°C for 30 minutes. 

8) Centrifuge at 4°C for 5 minutes at 500 g (2000 

rpm in JA-20; about 2700 rpm in 

microcentrifuge). 

9) Discard the supernatant but keep the pellet 

suspended in the high-salt TE buffer (0.5 to 1 

ml per gramme of starting material). Incubate 

the pellet for 30 minutes at65°C if it is difficult 

to resuspend it. Continue until the pellet is 

mostly or entirely dissolved. 

10) Add 0.6 vol of isopropanol to the nucleic acids 

to precipitate them. Mix thoroughly and 

centrifuge for 15 minutes at 7500 g, 4 °C. 

11) Rinse the pellet with 80% ethanol, let it dry, 

and then resuspend it in a small amount of TE 

(0.1 to 0.5 ml per gramme of starting material). 
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