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Certificate in DNA Extraction Techniques

DNA Precipitation and Purification

DNA Precipitation and Purification

DNA extraction is a crucial process in molecular biology, with downstream applications in various fields such
as forensics, medicine, and biotechnology. After the extraction of DNA from a sample, it is often necessary
to precipitate and purify the DNA to remove contaminants, concentrate the sample, and make it suitable for
downstream applications. This article explains key terms and vocabulary related to DNA precipitation and
purification in the context of the Certificate in DNA Extraction Techniques.

DNA Precipitation

DNA precipitation is the process of separating DNA from aqueous solutions by the addition of alcohol,
usually ethanol or isopropanol, and a high-salt buffer, such as sodium acetate or ammonium acetate. The
addition of alcohol causes the DNA to precipitate out of solution and form a white, cloudy substance that
can be collected by centrifugation.

### Ethanol Precipitation

Ethanol precipitation is a common method for DNA precipitation. It involves the addition of 2.5 volumes of
ice-cold ethanol and 0.1 volumes of 3M sodium acetate (pH 5.2) to the DNA sample. The sample is then
mixed gently and incubated at -20°C for at least 2 hours or overnight. After incubation, the sample is
centrifuged at maximum speed for 20 minutes at 4°C to pellet the DNA. The supernatant is then discarded,
and the pellet is washed with 70% ethanol to remove any residual salts and proteins. The pellet is air-dried
and resuspended in the appropriate buffer for downstream applications.

### Isopropanol Precipitation

Isopropanol precipitation is another method for DNA precipitation. It is similar to ethanol precipitation, but
instead of using ethanol, isopropanol is used. The advantage of isopropanol precipitation is that it requires
a shorter incubation time and lower volumes of isopropanol compared to ethanol precipitation. To perform
isopropanol precipitation, 0.7 volumes of isopropanol and 0.2 volumes of 5M sodium chloride are added to
the DNA sample. The sample is then mixed gently and incubated at room temperature for 10 minutes. After
incubation, the sample is centrifuged at maximum speed for 10 minutes at 4°C to pellet the DNA. The
supernatant is then discarded, and the pellet is washed with 70% ethanol to remove any residual salts and
proteins. The pellet is air-dried and resuspended in the appropriate buffer for downstream applications.

DNA Purification
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DNA purification is the process of removing contaminants such as proteins, RNA, and other cellular
components from DNA samples. There are several methods for DNA purification, including:

### Phenol-Chloroform Extraction

Phenol-chloroform extraction is a method for DNA purification that involves the use of phenol and
chloroform to remove proteins and other contaminants from DNA samples. The DNA sample is mixed with
an equal volume of phenol-chloroform-isoamyl alcohol (25:24:1) and centrifuged to separate the aqueous
and organic phases. The aqueous phase, which contains the DNA, is then transferred to a new tube, and the
process is repeated with chloroform to remove any residual phenol. The DNA is then precipitated with
ethanol and washed with 70% ethanol to remove any residual salts and proteins.

##4# Column Purification

Column purification is a method for DNA purification that involves the use of a commercial DNA
purification kit that contains a spin column filled with a resin that binds DNA. The DNA sample is loaded
onto the spin column, and the contaminants are washed away with washing buffers. The DNA is then eluted
from the spin column with an elution buffer.

### Salt Precipitation

Salt precipitation is a method for DNA purification that involves the addition of high-salt buffer to the DNA
sample, followed by centrifugation to pellet the DNA. The supernatant, which contains the contaminants, is
then discarded, and the DNA pellet is washed with 70% ethanol to remove any residual salts and proteins.

Practical Applications and Challenges

DNA precipitation and purification are essential steps in many molecular biology experiments. Proper DNA
precipitation and purification can improve the yield, purity, and quality of DNA samples, which can lead to
more accurate and reproducible results. However, DNA precipitation and purification can also be
challenging, especially when working with low-quality or degraded samples.

One challenge in DNA precipitation is the formation of a DNA pellet that is difficult to resuspend. This can
be due to the presence of contaminants such as proteins, polysaccharides, or phenol that interfere with
DNA solubility. To overcome this challenge, it is important to use high-quality reagents and follow proper
precipitation and washing protocols.

Another challenge in DNA purification is the presence of inhibitors that interfere with downstream
applications. Inhibitors such as phenol, proteins, and polysaccharides can inhibit PCR, restriction digestion,
and sequencing reactions. To overcome this challenge, it is important to use high-quality reagents and
follow proper purification protocols.

Examples
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Here are some examples of DNA precipitation and purification applications:

* Plasmid DNA purification: Plasmid DNA is a circular DNA molecule that is commonly used in molecular
biology experiments. Plasmid DNA can be purified using a commercial plasmid DNA purification kit or by
alkaline lysis followed by phenol-chloroform extraction and ethanol precipitation.

* Genomic DNA purification: Genomic DNA is the total DNA present in a cell or tissue. Genomic DNA can be
purified using a commercial genomic DNA purification kit or by proteinase K digestion followed by phenol-
chloroform extraction and ethanol precipitation.

* RNA removal: RNA can interfere with downstream DNA applications, such as PCR and sequencing. RNA
can be removed from DNA samples using RNase treatment followed by phenol-chloroform extraction and
ethanol precipitation.

* PCR inhibitor removal: PCR inhibitors such as proteins, polysaccharides, and phenol can interfere with PCR
reactions. PCR inhibitors can be removed from DNA samples using column purification or by adding BSA to
the PCR reaction mix.

Conclusion

DNA precipitation and purification are essential steps in many molecular biology experiments. Proper DNA
precipitation and purification can improve the yield, purity, and quality of DNA samples, which can lead to
more accurate and reproducible results. By understanding the key terms and vocabulary related to DNA
precipitation and purification, students can perform these techniques with confidence and achieve
successful outcomes.
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