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Introduction

« Twenty percent of the human body is made up of proteins. Proteins are the
large, complex molecules that are critical fornormal functioning of cells.

« They are essential for the structure, function, and regulation ofthe body’s
tissues and organs.

» Proteins are made up of smaller units called amino acids, which are building

blocks of proteins. They are attached to one anotherby peptide bonds forming a
long chain of proteins.
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Amino acid structure and Its
classification

« An amino acid contains both a carboxylic group and an amino group. Amino

acids that have an amino group bonded directly tothe alpha-carbon are referred to
as alpha amino acids.

« Every alpha amino acid has a carbon atom, called an alpha carbon, Ca ;
bonded to a carboxylic acid, -COOH group; anamino, -NH2 group; a
hydrogen atom; and an R group that isunigue for every amino acid.
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Classification of amino acids

There are 20 amino acids. Based on the nature oftheir ‘R’
group, they are classified based on their polarity as:

Hydrophobic amino acids

non-palar

N\

R = aromatic group

AMINO ACIDS
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Hydrophilic amino acids

polar
MNeutral Acidic Basic
Tyrosine Lysine
Serine Histidine
Threonine Argenine
Cysteine

Glutamine

Asparagine
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Classification based on essentiality:

Essential amino acids are the amino acids which you need through your diet because your
body cannot make them. Whereas non essential aminoacids are the amino acids which are not
an essential part of your diet because they can be synthesized by your body.

Essential Non essential
Histidine Alanine Arginine
Isoleucine Aspargine
Leucine Aspartate
Methionine Cystine
Phenyl alanine Glutamic acid
Threonine Glycine
Tryptophan Ornithine
Valine Proline Serine

Tyrosine
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Peptide bonds

« Amino acids are linked together by ‘amide groups’ calledpeptide
bonds.

« During protein synthesis, the carboxyl group of amino acidat the end of
the growing polypeptide chain reacts with theamino group of an incoming
amino acid, releasing a molecule of water. The resulting bond between the
amino acids is a peptide bond.
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Structure of proteins

« The sequence of a protein is determined by the DNA of the
gene that encodes the protein (or thatencodes a portion of the
protein, for multi- subunit proteins).

« A change in the gene's DNA sequence may lead to a change
In the amino acid sequence of the protein. Even changing just
one amino acid In a protein’s sequence can affect the protein’s
overallstructure and function.

« To understand how a protein gets its final shape or
conformation, we need to understand the fourlevels of
protein structure: primary, secondary, tertiary, and quaternary
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Primary Structure

« The simplest level of protein structure, primary structure is
simply the sequence of amino acids in apolypeptide chain.

« The hormone insulin has two polypeptide chains A, and B. The
sequence of the A chain, and the sequenceof the B chain can be
considered as an example for primary structure.
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Secondary structure

« secondary structure, refers to local folded structures that formwithin a
polypeptide due to interactions between atoms.

* The most common types of secondary structures are the a helix and the p pleated
sheet. Both structures are held in shape by hydrogen bonds, which form between

the carbonyl O of one aminoacid and the amino H of another.
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Tertiary structure

« The overall three-dimensional structure of a polypeptide is called itstertiary
structure. The tertiary structure is primarily due to interactions between the R
groups of the amino acids that make upthe protein.

« Important to tertiary structure are hydrophobic interactions, in which amino acids
with nonpolar, hydrophobic R groups cluster together on the inside of the protein,
leaving hydrophilic amino acidson the outside to interact with surrounding water
molecules.

« Also, Disulfide bonds, covalent linkages between the sulfur- containing side chains of
cysteines, are much stronger than the othertypes of bonds that contribute to tertiary
structure

Polypeptide backbone

o

Il
CH, — CH, — CH, — CH, — NH3;* TO—C — CH CH
2 2 2 2 3 2 2

lonic bond

T —

Hydrogen
bond

C — NH,
CH Disulfide |
a linkage CH,
HC  CHg

H.C CH
S CH

> |
CH S
S‘CHZ
3 Hydrophobic
interactions




As per SPPU CBCS pattern

Quaternary structure

« When multiple polypeptide chain subunits come together,
then the protein attains its quaternarystructure.

« An example for quaternary structure is hemoglobin. The
hemoglobin carries oxygen inthe blood and is made up of
four subunits, twoeach of the o and [ types.
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Denaturation and protein folding

 Each protein has its own unigue shape. If the temperature or
PH of a protein's environment ischanged, or If it Is exposed
to chemicals, these interactions may be disrupted, causing
the protein to lose its three-dimensional structure and turn
back into an unstructured string of amino acids.

* When a protein loses its higher-order structure,but not its
primary sequence, it is said to be denatured. Denatured
proteins are usually non-functional.

13




As per SPPU CBCS pattern

14




	Prof. P. P. Shindekar
	Introduction to Proteins and Amino Acids
	Amino acid structure and its classification
	Classification of amino acids

	Peptide bonds

	Structure of proteins
	Secondary structure
	Denaturation and protein folding


