Introduction to
Protein Purification

Protein purification is a crucial process in biochemistry and
biotechnology, allowing researchers to isolate and study specific
proteins. This presentation will explore the importance, principles,

and key techniques involved in effectively purifying proteins for

various applications.
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Importance of Protein

Fundamental Research

Purified proteins enable in-
depth studies of their
structure, function, and

interactions.

Diagnostic Applications

Purified proteins are used as
biomarkers and reagents in

medical diagnostics.

Purification

Therapeutic
Development

Purified proteins are essential
for the production of drugs,
vaccines, and other

biopharmaceuticals.

Industrial Enzymes

Purified enzymes find
widespread use in industries
such as food, textile, and

biofuels.
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Principles of Protein Purification

Solubility Stability Selectivity
Maintaining protein solubility is Protecting the protein from Purification techniques must
crucial during the purification degradation and denaturation is selectively isolate the target protein
process. essential. from contaminants.
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Chromatography Techniques

1 Adsorption

Proteins interact with a stationary phase based on

their physicochemical properties.

2 Partition

Proteins distribute between a mobile and a stationary

phase based on their solubility.

3 Size Exclusion

Proteins are separated based on their molecular size

and shape.
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Affinity Chromatography

Ligand-Protein
Interactions

Specific interactions
between a ligand and the
target protein allow for

selective capture.

Highly Purified Proteins

Affinity chromatography can
achieve exceptional purity in

a single step.

Reversible Binding

Bound proteins can be eluted
by changing the buffer
conditions, preserving their

native structure.

Wide Applicability

Affinity techniques are used
for purifying a diverse range
of proteins and

biomolecules.

N ‘_ﬁ/ e

- - - P - i r———
i e T e
. ,
0

ey


https://gamma.app/?utm_source=made-with-gamma

lon Exchange Chromatography

+ X

Charged Resins Charge-Based Separation

Ion exchangers have positively or Proteins are separated based on

negatively charged functional their overall surface charge

groups. characteristics.

Elution with Gradients High Capacity

Bound proteins are eluted using Ion exchange resins can handle
increasing concentrations of salt or  large sample volumes and masses

pH gradients. of protein.
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Size ]

xclusion Chromatography

Porous Beads

Proteins pass through a packed bed of porous beads or

particles.

Molecular Sieving

Larger proteins elute first, while smaller proteins are

retained for longer.

Desalting and Buffer Exchange

Size exclusion can be used to desalt and exchange buffer

conditions.
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Protein Concentration and Desalting

Ultrafiltration Precipitation Dialysis
Membrane-based techniques Addition of salts, organic solvents, or Proteins are desalted and buffer-

concentrate proteins while polymers can selectively precipitate exchanged by diffusion across a

removing small molecules. proteins. semi-permeable membrane.
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Protein Purity Analysis

1 SDS-PAGE 2

Gel electrophoresis
separates proteins by
molecular weight,

assessing purity.

3 Spectroscopy 4

Absorbance and
fluorescence
measurements provide
information about protein

concentration and folding.

Western Blotting

Antibody-based detection
confirms the identity and
quantity of the target

protein.

Mass Spectrometry

Advanced analytical
techniques precisely
determine the molecular
weight and sequence of

purified proteins.
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Conclusion and Applications

Fundamental Research Studying protein structure,

function, and interactions

Therapeutic Development Producing drugs, vaccines, and
biopharmaceuticals
Diagnostic Applications Developing biomarkers and

reagents for medical tests

Industrial Enzymes Purifying enzymes for use in food,

textile, and biofuel industries

Protein purification is a crucial technique with a wide range of applications in
both academic and industrial settings. By mastering the principles and methods
outlined in this presentation, you can effectively isolate and study proteins,

ultimately driving advancements in scientific research and practical applications.
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