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Introduction of protein structure and

iIsolation




Protein Function =

- proteases, synthetases, polymerases, kinases
tubulin collagen, elastin a-keratin =
- serum albumin, hemoglobin, transferrin
- myosin, kinesin, dynein
- ferritin, ovalbumin, calmodulin
- insulin, nerve growth factor, integrins
- acetylcholine receptor, insulin receptor, EG recept
- lactose repressor, homeodomain proteins
- green fluorescent protein, glue proteins




Protein synthesized by ribosomal machinery
which translate the nucleotide sequence in
MRNA into amino acid sequence of protein
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Codon Usage Table
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GAG  CAG

Glu G1n

CCA
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AmIinoe acid composition

Basic Amino Acid = Saee Al

Structure: .

The side chain, R, = H\ | /O
varies for each of N=CaC

the 20/ aminos acids H OH
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Amino Carl;gxyl
group group
We group the amino acids into three general
groups.
Hydrophobic
Charged (positive/basic & negative/acidic)
Polar




Proteins are chains of amino acids

Polymer— a molecule composed of repeating units =

Primary protein structure
ie sagquence of a chain of aming acids

Amino Acid



AMIMNO ACID
dspartic acid
Glutamic acid
Arginine
Lysine
Histidine
Asparagine
Glutamine
SErine
Theonine

Tyrosine
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FOLAR AMIND ACIDS

Amino Acids

oIDE CHAIM
negative
negative
positive
positive
positive
uncharged polar
uncharged palar
uncharged polar
uncharged polar

uncharged polar

AMTIND ACID
Alanine
Glycine
Yaline
Leucine
lsoleucine
Froline
Fhenylalanine
Methionine
Tryptophan

Cysteine

Cys

SIDE CHAIM

nonpaolar
honpalar
honpaolar
hanpalar
honpaolar
honpalar
nonpolar
honpoalar
nanpalar

honpaolar

MOMPOLARE AMINO ACIDS




Peptidyl polymers
A few amino acids In a chain are called a =

polypeptide. A proteinis usually: composed
of 50 to 400+ amino acids.

Since part of the amino acidiis lost during =
dehydration; synthesis, we: call the units of a

pretein amino acid residues.
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Primary hoo? b Assembly

Secondary Folding
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Quaternary Interaction




Tertiary Structure
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beta sheet

Secondary single protein molecule
structure polypeptide made af twao
domain different domains




Quaternary Structure

Hemoglobin




There are Different Eorms of
Classification apart from
Structural

Biochemical =
Globular =
Membrane =
Fibrous =

Collagen




Number & Size Distribution of

Cellular Proteins

number of proteins
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Protein Folding

polar nonpolat
side chains side chains

hydrophobic hydrogen bonds

Core region can be formed to the
contains polar side chains
nonpalar on the outside

side chains aof the molecule

uhfolded polypeptide folded conformation in agqueous environment




Disulfide Bridge —
Linking Distant Amino Acids

Hydrogen Bonding
And Secondary Structure




Why purify a protein?

Characterize function, activity, =
structure

Use in assays =
Raise antibodies =

many other reasons, ... ™




How: pure should my protein
be?

Noolleziileg] Beguired Purity

Therapeutic use, /n vivo

studies Extremely high > 99%

Biochemical assays, X-ray Hiah 95-992/
crystallography. : :

N-terminall seguencing,
antigen fior antinody Moderately high' < 95%
production;, NMR




Separation of proteins based on
physical and chemical properties

Solubility: =
Binding Interactions =

Surface-exposed hydrephobic =
esidues

Charged surface residues =




Protein isolation, concentration, and
stabilization

Liquid X
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aphy (lower
Reversible resolution, _Polishing

ipitati lower cost
Cell growth, || ProcPiaton L g™ Achieve fina

protein over- with salt or high level purity

organic Intermediate —
molecules itification Affinity

chromatography
(higher resolution,
higher cost)

expression

Cell lysis Remove bulk

Removal of Capture impurities
cell debris '

" [solate, concentrate
Preparation, and stabilise

e Irqctian,
rification




Size exclusion
chromatograph

(S

Protein of
interest

@
Ligand

Mixture : Solution
of proteins ) of ligand

Porous polymer beads

Protein mixture is added
to column containing
cross-linked polymer. Protein mixture is adde

to column containing
a polymer-bound
Protein molecules separate ligand specific for JOEL

by size; larger molecules protein of interest. 3456738
pass more freely, appearing Unwanted proteins Protein of interest
in the earlier fractions. are washed through is eluted by ligand
column. solution.




Protein detection methods

SDS-PAGE =

Visual confirmation =

UV Spectrophotometry =
Absorbance @ 280 nm =

Colorimetric flechnigues ™

Color change proportional to =
[protein]

Bradiord, Lowry, BCA =
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