BTEC 101

Protein Folding



Protein Basics

 Proteins are the workers of the cells

* Proteins are encoded by DNA (Central
Dogma)

e Form follows function.



The Central Dogma
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Protein structure

Proteins are a composite of amino acids.

Amino acids have a general structure as
seen on the next slide.

The order of the amino acids determines the
proteins conformation.

Form follows function.



Amino Acids
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Amino acids with polar but uncharged side chains
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Amino acids with hydrophobic side chains



Peptide bonds
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The amino and carboxyl groups of two amino
I\‘"—'" 0. | acids react to form a peptide linkage, A mole-
cule of water is lost as each linkage form.
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Repetition of this reaction links many
amino acids together into a polypeplide.
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Peptide bonds

 Formed by the ribosomes in the cell, 1t 1s a
dehydration reaction.

 Order of the amino acid 1s encoded 1n the
mRNA.

* Order of the amino acids will determine the
function of the protein.
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Polypeptides fold, forming

ific shapes. Folds are
stabilized by bonds, including
hydrogen and disulfide bonds.

e Hydrogen bond

-y, 4 —— Disulfide bond

Two or more pol tides
assemble to form a{%er
Erﬂtein maolecules, The

ypothetical molecule here
is a tetramer, made

up of four polypeptides.




Polypeptide
chain

Side chains
of cysteine &

The —5H groups of two cysteine side
chains can react to form a covalent
bond between the sulfur atoms.
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Collagen
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Denaturing agents can
elestroy the tertiany and
secondary structure of
a protein and obliterate
the protein’s biological
functions,

Denaturation

=
Renaturation

Somelimes renaluration—
reassembly into a functional
protein—is possible, but
usually denaturation is
irreversible,
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