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DNA extraction is a process to purify DNA from a biological
sample using a combination of physical, mechanical,
enzymatic and chemical methods.
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Lysis methods

Method

Description

Advantages

Disadvantages

Freeze-Thaw

Uses repeated freezing and thawing cycles to
disrupt cell membranes through ice crystal
formation and osmotic shock.

Simple, cost-effective, no special
reagents required.

Time-consuming; may
cause enzyme
denaturation.

Chemical

Employs chemicals (e.g., detergents,
chaotropic agents) to solubilize cell
membranes and denature proteins, allowing
release of intracellular contents.

Effective for a wide range of cells;
can be tailored to specific needs.

May require neutralization;
can interfere with
downstream assays.

Enzymatic

Uses enzymes (e.g., lysozyme, protease) to
break down cell walls and membranes, often
used for gentle lysis and preserving
functional proteins.

Gentle on proteins and nucleic acids,
preserving activity.

Specific to certain cell
types; costly enzymes may
be required.

Bead-Beating

Mechanical method using beads that
physically grind and shear cells open,
effective for tough cell walls such as bacteria,
fungi, and plant cells.

Highly effective for hard-to-lyse cells;
can process multiple samples
simultaneously.

Requires specialized
equipment; can cause
sample heating and protein
denaturation.

Sonication

Utilizes high-frequency sound waves to
create cavitation bubbles that shear cells
apart, effective for a wide range of cell types

Efficient and fast; scalable for small
to large volumes.

including bacteria and yeast.

May cause sample heating;
requires specialized
equipment and
optimization.
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Sample lysis, release of DNA/RNA
from cells, tissue, etc.

DNA/RNA is bound to the silica
membrane under high-salt conditions

Interaction between DNA/RNA
(hydrate shell is reversibly removed
by chaotropic salt) and silica mem-
brane

Contaminants are washed away under
high-salt and/or ethanolic conditions
to keep the DNA/RNA bound to the
membrane

DNA/RNA is eluted in low-salt buffer
or water, DNA/RNA is ready to use
for downstream applications
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| Measure DNA amount in solution
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DNA Mass Base Pairs
(ng/5ul)
70 1,500
50 1,000
40 00
40 800
30 700
30 600D
90 500
40 400
30 300
40 200
40 100

1.7% TAE Agarose Gel

100 bp
DNA ladder

DNA Mass Base Pairs

(ng/5ul)
28 10,000
28 8,000
28 6,000
28 5,000
18 s 4,000
92 3,000
34 2.500
34 - 2,000
20 1,500
92 1,000
23 750
30 500
45 250

1% TAE Agarose Gel

1 kb
DNA ladder



Extraction of DNA is often an early step in many diagnostic processes
used to detect bacteria and viruses in the environment as well as
diagnosing disease and genetic disorders
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