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Introduction of protein structure and 
isolation 



��Protein FunctionProtein Function

��EnzymesEnzymes -- proteases, proteases, synthetasessynthetases, polymerases, , polymerases, kinaseskinases

��Structural Structural tubulintubulin collagen, collagen, elastinelastin aa--keratinkeratin

��TransportTransport -- serum albumin, hemoglobin, transferrinserum albumin, hemoglobin, transferrin

��Motor Motor -- myosin, myosin, kinesinkinesin, , dyneindynein

��StorageStorage -- ferritinferritin, , ovalbuminovalbumin, , calmodulincalmodulin

��SignalingSignaling -- insulin, nerve growth factor, insulin, nerve growth factor, integrinsintegrins

��ReceptorReceptor -- acetylcholine receptor, insulin receptor, EG acetylcholine receptor, insulin receptor, EG receptrecept

��Gene regulatoryGene regulatory -- lactose repressor, lactose repressor, homeodomainhomeodomain proteinsproteins

��Special purposeSpecial purpose -- green fluorescent protein, glue proteinsgreen fluorescent protein, glue proteins



Protein synthesized by ribosomal machinery 
which translate the nucleotide sequence in 
mRNA into amino acid sequence of protein



Codon Usage TableCodon Usage Table



Amino acid compositionAmino acid composition

��Basic Amino AcidBasic Amino Acid

Structure:Structure:

��The side chain, R,The side chain, R,

varies for each ofvaries for each of

the 20 amino acidsthe 20 amino acids
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We group the amino acids into three general 

groups:

Hydrophobic

Charged (positive/basic & negative/acidic)

Polar



Proteins are chains of amino acidsProteins are chains of amino acids

��PolymerPolymer –– a molecule composed of repeating unitsa molecule composed of repeating units



Amino AcidsAmino Acids



Peptidyl polymersPeptidyl polymers
��A few amino acids in a chain are called a A few amino acids in a chain are called a 

polypeptidepolypeptide.  A .  A proteinprotein is usually composed is usually composed 

of 50 to 400+ amino acids.of 50 to 400+ amino acids.

��Since part of the amino acid is lost during Since part of the amino acid is lost during 

dehydration synthesis, we call the units of a dehydration synthesis, we call the units of a 

protein protein amino acid amino acid residuesresidues..



Protein Structure
Primary structure - amino acid sequence.

Secondary structure - formation of a helices and b sheets.

Tertiary structure - the three-dimensional conformation of 
a polypeptide chain.

Quaternary structure - formation of a protein molecule as 

a complex of more than one 
polypeptide chain.

Protein Structure and FunctionProtein Structure and Function



Biology/Chemistry of Protein StructureBiology/Chemistry of Protein Structure

PrimaryPrimary

SecondarySecondary

TertiaryTertiary

QuaternaryQuaternary

Assembly

Folding

Packing

Interaction
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Tertiary StructureTertiary Structure



Quaternary StructureQuaternary Structure

Hemoglobin



There are Different Forms of There are Different Forms of 

Classification apart from Classification apart from 

StructuralStructural

��BiochemicalBiochemical

��Globular Globular 

��MembraneMembrane

��FibrousFibrous

myoglobin

Collagen

Bacteriorhodopsin



Number & Size Distribution of Number & Size Distribution of 

Cellular ProteinsCellular Proteins



Protein FoldingProtein Folding



Disulfide Bridge Disulfide Bridge ––

Linking Distant Amino AcidsLinking Distant Amino Acids

Hydrogen Bonding

And Secondary Structure



Why purify a protein?Why purify a protein?

��Characterize function, activity, Characterize function, activity, 
structurestructure

��Use in assaysUse in assays

��Raise antibodiesRaise antibodies

��many other reasons ... many other reasons ... 



How pure should my protein How pure should my protein 

be?be?

Moderately high < 95%Moderately high < 95%
NN--terminal sequencing, terminal sequencing, 

antigen for antibody antigen for antibody 

production, NMRproduction, NMR

High 95High 95--99%99%
Biochemical assays, XBiochemical assays, X--ray ray 

crystallographycrystallography

Extremely high > 99%Extremely high > 99%
Therapeutic use, Therapeutic use, in vivoin vivo

studiesstudies

Required PurityRequired PurityApplicationApplication



Separation of proteins based on Separation of proteins based on 

physical and chemical propertiesphysical and chemical properties

��SolubilitySolubility

��Binding interactionsBinding interactions

��SurfaceSurface--exposed hydrophobic exposed hydrophobic 

residuesresidues

��Charged surface residuesCharged surface residues



Protein isolation, concentration, and Protein isolation, concentration, and 

stabilizationstabilization

Reversible 

precipitation 

with salt or 

organic 

molecules

Cell growth, 

protein over-

expression

Cell lysis

Removal of 

cell debris

Liquid 

chromatogr

aphy (lower 

resolution, 

lower cost)

Affinity 

chromatography 

(higher resolution, 

higher cost)



Size exclusion Size exclusion 

chromatographychromatography
Affinity Affinity 

ChromatographyChromatography



Protein detection methodsProtein detection methods

��SDSSDS--PAGEPAGE

��Visual confirmationVisual confirmation

��UV UV SpectrophotometrySpectrophotometry

��Absorbance @ 280 nmAbsorbance @ 280 nm

��Colorimetric TechniquesColorimetric Techniques

��Color change proportional to Color change proportional to 
[protein][protein]

��Bradford, Lowry, BCABradford, Lowry, BCA
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