
The Steps To Purifying DNA Are Listed
Below. Place Them In Order. Burst
Cells Open To Release DNA Isolate
The Steps To Purifying DNA Are Listed Below. Place Them In Order. Burst Cells
Open To Release DNA Isolate

Understanding how to purify DNA is fundamental in molecular biology,
genetics, forensic science, and numerous biomedical applications. The process
allows scientists to isolate high-quality DNA from cells, tissues, or
biological fluids for further analysis such as PCR, sequencing, cloning, or
forensic identification. This article provides a comprehensive guide to the
step-by-step procedures involved in DNA purification, emphasizing the
importance of each stage to ensure a successful and clean DNA isolate.

Introduction to DNA Purification

DNA purification involves a series of carefully orchestrated steps designed
to break open cells, remove proteins and other contaminants, and ultimately
recover pure DNA. The key is to efficiently lyse cells, eliminate unwanted
substances, and precipitate or otherwise isolate the DNA in a form suitable
for downstream applications.

Essential Principles of DNA Purification

Before delving into the step-by-step process, it’s important to understand
the core principles:

- Cell Lysis: Breaking open cell membranes to release cellular contents,
including DNA.
- Removal of Proteins and Contaminants: Using chemical agents to denature or
digest proteins and other impurities.
- DNA Precipitation: Using alcohols or other solvents to make DNA insoluble,
allowing it to be separated from the solution.
- DNA Washing: Removing residual contaminants from the precipitated DNA.
- DNA Resuspension: Dissolving purified DNA in an appropriate buffer for
storage or analysis.

The Step-by-Step Procedure for DNA Purification

Below are the detailed steps, listed in their proper order, to effectively



purify DNA from biological samples.

1. Collect and Prepare the Sample

- Obtain the biological material (e.g., blood, tissue, cells, saliva).
- Homogenize solid tissues if necessary (using mortar and pestle or
mechanical homogenizer).
- Transfer the sample into a suitable container, ensuring minimal
contamination.

2. Lyse Cells to Release DNA

- Add a lysis buffer containing detergents such as SDS or Triton X-100, which
disrupt cell membranes.
- Include enzymes like proteinase K if needed to digest proteins.
- Incubate at appropriate temperatures (usually 37°C to 56°C) for sufficient
time to ensure complete lysis.
- This step is crucial as it allows the cellular contents, including DNA, to
be released into the solution.

3. Remove Proteins and Other Contaminants

- Add a phenol-chloroform mixture or a commercial purification reagent to the
lysate.
- Mix thoroughly to promote phase separation.
- Centrifuge at high speed (e.g., 12,000 rpm for 10 minutes).
- Carefully extract the aqueous (upper) layer containing DNA, avoiding the
interphase and organic layers which contain proteins and lipids.

4. Precipitate DNA Using Alcohol

- Transfer the aqueous phase to a new tube.
- Add cold ethanol or isopropanol (usually 2-3 times the volume of the
aqueous phase).
- Mix gently by inversion or gentle vortexing.
- Incubate at -20°C or -80°C for at least 10-30 minutes to facilitate DNA
precipitation.

5. Collect the Precipitated DNA

- Centrifuge the mixture at high speed for 10-15 minutes.
- A visible DNA pellet will form at the bottom of the tube.



- Carefully decant or pipette off the supernatant without disturbing the
pellet.

6. Wash the DNA Pellet

- Add cold 70% ethanol to wash away residual salts and impurities.
- Gently invert or swirl to rinse the pellet.
- Centrifuge again briefly to pellet the DNA.
- Remove ethanol carefully and air-dry or briefly dry the pellet.

7. Resuspend DNA in an Appropriate Buffer

- Dissolve the DNA pellet in TE buffer (Tris-EDTA) or nuclease-free water.
- Incubate at room temperature or 37°C to facilitate dissolution.
- Store the purified DNA at -20°C or -80°C for long-term storage.

Additional Tips for Successful DNA Purification

- Use nuclease-free reagents and tubes to prevent DNA degradation.
- Handle samples gently to prevent shearing of DNA.
- Always include a negative control to monitor contamination.
- Use proper centrifugation speeds and times for optimal separation.
- Ensure all organic solvents are disposed of in accordance with safety
regulations.

Common Variations and Methods

While the above method describes a classic phenol-chloroform extraction,
other techniques and commercial kits are available that simplify the
procedure:

- Spin-column Kits: Use silica membranes that bind DNA in high-salt buffers,
allowing washing and elution in a few steps.
- Magnetic Bead-Based Purification: Employ magnetic beads coated with DNA-
binding molecules for rapid purification.
- Salting-Out Methods: Use high salt concentrations to precipitate proteins,
leaving DNA in solution.

Conclusion: The Importance of Proper Technique



Mastering the steps to purify DNA is essential for obtaining high-quality
genetic material suitable for various laboratory analyses. Following the
correct sequence—cell lysis, removal of contaminants, DNA precipitation,
washing, and resuspension—ensures that the DNA remains intact, free of
impurities, and ready for your scientific needs. Whether you are performing
genetic testing, cloning, or forensic investigations, understanding and
executing these steps accurately will significantly influence the reliability
and success of your experiments.

By adhering to these procedures, researchers and students alike can
confidently purify DNA with consistent quality, facilitating accurate and
reproducible results in their molecular biology endeavors.

Frequently Asked Questions

What is the first step in purifying DNA from cells?
The first step is to burst the cells open to release the DNA.

How do you effectively burst cells to release DNA?
You can burst cells using methods like cell lysis with a detergent or
physical disruption such as grinding or sonication.

What happens after the cells are burst open?
After bursting the cells, the DNA is released into the solution, making it
accessible for isolation.

What is the purpose of isolating DNA after cell
lysis?
Isolation helps separate DNA from other cellular components like proteins,
lipids, and debris.

Which agents are commonly used to help isolate DNA
after cell lysis?
Agents such as alcohol (ethanol or isopropanol) are used to precipitate and
isolate DNA.

What is the final step in the DNA purification
process?
The final step is to collect the purified DNA, usually by centrifugation or
spooling, and then wash and resuspend it for analysis or use.



Why is it important to follow these steps in order
during DNA purification?
Following the steps in order ensures that DNA is effectively released,
separated, and purified without contamination or degradation.

Additional Resources
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Introduction

DNA purification is a fundamental process in molecular biology, genetics,
forensic science, and numerous biomedical applications. The ability to
isolate high-quality DNA from cells or tissues enables researchers and
clinicians to perform downstream applications such as PCR amplification,
sequencing, cloning, and genetic analysis. Despite the variety of methods
available, the core principles of DNA purification follow a systematic
sequence of steps designed to efficiently release, isolate, and purify DNA
molecules from cellular components.

This review dissects the standard procedure for DNA purification, emphasizing
the critical step where cells are burst open to release DNA, and then
explores each subsequent step in detail. Understanding the proper sequence
and rationale behind each stage ensures optimal yield, purity, and integrity
of the isolated DNA, which is essential for accurate and reliable
experimental results.

---

Overview of DNA Purification Process

The process of DNA purification generally involves the following key steps:

1. Cell Lysis (Burst Cells Open To Release DNA Isolate)
2. Removal of Proteins and Contaminants
3. Precipitation of DNA
4. Washing of DNA Pellet
5. Re-dissolving Purified DNA

While variations exist depending on the method (e.g., organic extraction,
spin-column purification, magnetic beads), the core sequence remains
consistent. The focus here will be on the traditional, widely used method
involving cell lysis, protein removal, DNA precipitation, and final
purification.



---

Step 1: Cell Lysis – Burst Cells Open To Release DNA Isolate

Purpose and Rationale

The initial step in DNA purification involves breaking open the cells to
access the intracellular DNA. This process, known as cell lysis, disrupts
cellular membranes and nuclear envelopes, releasing DNA into the solution.
Efficient lysis is critical because incomplete disruption results in lower
DNA yields and contamination with cellular debris.

Methods of Cell Lysis

Several techniques are employed depending on sample type and downstream
applications:

- Chemical Lysis: Utilizes detergents such as SDS (sodium dodecyl sulfate) or
Triton X-100 to solubilize cell membranes.
- Enzymatic Lysis: Uses enzymes like Proteinase K to digest proteins and
weaken cell structures.
- Physical Lysis: Mechanical disruption using grinding, sonication, or
freeze-thaw cycles.

Protocol Overview

A typical chemical lysis involves:

- Adding a lysis buffer containing detergents and salts.
- Incubating at specific temperatures (commonly 37°C) for sufficient time.
- Optional addition of Proteinase K to digest proteins, including histones
and nucleases.

The result is a lysate containing DNA, proteins, lipids, and other cellular
components.

---

Step 2: Removal of Proteins and Contaminants

Purpose and Rationale

Post-lysis, the mixture contains not only DNA but also proteins, lipids,
polysaccharides, and other impurities. These contaminants can interfere with
downstream applications. Therefore, their removal is essential to obtain pure
DNA.

Methods of Contaminant Removal

- Protein Precipitation: Using organic solvents such as phenol-chloroform or
chloroform-isoamyl alcohol. This step separates proteins into an organic



phase, leaving DNA in the aqueous phase.

- Precipitation with Salt and Alcohol: When organic extraction is not used,
adding salt (e.g., NaCl) and alcohol (ethanol or isopropanol) can precipitate
DNA directly, while proteins and other impurities stay in solution or are
discarded.

- Silica Column-Based Purification: Spin columns with silica membranes bind
DNA selectively, allowing contaminants to be washed away.

Protocol Overview

For organic extraction:

- Add an equal volume of phenol-chloroform-isoamyl alcohol.
- Vortex thoroughly.
- Centrifuge to separate layers.
- Carefully remove the aqueous (upper) layer containing DNA.

For column purification:

- Load lysate onto the silica membrane.
- Wash with appropriate buffers.
- Elute DNA in a low-salt buffer or water.

---

Step 3: Precipitation of DNA

Purpose and Rationale

To concentrate DNA and remove residual contaminants, DNA is precipitated out
of solution using alcohol in the presence of salts. This step allows for the
collection of DNA as a visible pellet.

Procedure

Common steps include:

- Adding cold ethanol or isopropanol (usually 2-3 volumes of ethanol to the
aqueous DNA solution).
- Adding salt (e.g., sodium acetate) enhances precipitation.
- Incubating at -20°C or -80°C for 10-30 minutes to facilitate DNA
aggregation.
- Centrifuging at high speed (e.g., 12,000 x g) for 10-15 minutes to pellet
DNA.
- Carefully removing supernatant without disturbing the pellet.

Considerations

- DNA precipitates more efficiently at colder temperatures.



- Ethanol is preferred over isopropanol for better purity.
- The presence of residual salts can inhibit downstream reactions; hence,
washing is necessary.

---

Step 4: Washing the DNA Pellet

Purpose and Rationale

Washing removes residual salts, solvents, and other impurities from the DNA
pellet, ensuring higher purity.

Procedure

- Add 70% ethanol to the DNA pellet.
- Vortex gently or invert the tube.
- Centrifuge briefly to re-pellet DNA.
- Carefully remove ethanol supernatant.
- Air-dry the pellet briefly until residual ethanol evaporates but before DNA
becomes too dry and brittle.

---

Step 5: Re-dissolving Purified DNA

Purpose and Rationale

The final step involves dissolving the purified DNA pellet in an appropriate
buffer or nuclease-free water, making it ready for analysis or downstream
applications.

Procedure

- Add a suitable volume of TE buffer (Tris-EDTA) or nuclease-free water.
- Incubate at room temperature or 37°C for a few minutes.
- Gently pipette to facilitate dissolution.

Additional Considerations

- Quantification and Quality Assessment: Use spectrophotometry (e.g.,
Nanodrop) to measure DNA concentration and purity (A260/A280 ratio).
- Storage: Store DNA at -20°C or -80°C for long-term preservation.

---

Summary of Steps in Order

1. Burst Cells Open To Release DNA Isolate (Cell Lysis)
2. Remove Proteins and Contaminants (Organic Extraction or Column
Purification)



3. Precipitate DNA (Alcohol Precipitation)
4. Wash the DNA Pellet
5. Re-dissolve Purified DNA

---

Conclusion

The purification of DNA is a multi-step process that requires meticulous
execution of each phase to ensure high yield, purity, and integrity of the
final product. The cornerstone of the process is the initial bursting of
cells to release DNA, which sets the stage for subsequent removal of proteins
and contaminants, followed by precipitation, washing, and re-dissolution.
Mastery of these steps enables researchers to obtain high-quality DNA
suitable for a variety of molecular biology applications. As techniques
evolve, newer methods such as magnetic bead-based purification and automated
systems continue to streamline this process, but the fundamental principles
outlined here remain essential knowledge for any molecular biologist.

---
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This comprehensive overview underscores the critical importance of each step
in the DNA purification process, highlighting the sequence and rationale that
underpin successful DNA isolation for research and clinical applications.
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