


Amino Acids Are the Building Blocks of Proteins

Proteins are polymers of amino acids, with each amino acid residue joined to its
neighbm by a specific type of covalent bond: the peptide bond
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Although proteins are complex and multipurpose molecules, they are all polymers
of only 20 amino acids ((x amino acids) , in a specific order.
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An amino acid is a molecule containing an amino group (——NH2), a carboxyl
group (—COOH), a hydrogen atom, and a variable group symbolized by R.
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All four components are bonded to a central asymmetric carbon atom called the a
carbon (C#2), except glycine . The R group, also called the side chain, differs with

each amino acid.
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Side chain (R group)
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R groups may be simple as hydrogen atom, or it
may be a carbon skeleton with various functional
groups attached.
The physical and chemical properties of the side
chain determine the unique characteristics of a
particular amino acid, thus affecting its functional
role in a polypeptide.
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Stereoisomers of amino acids

* For all the common amino acids except
glycine, the o carbon 1s bonded to four
different groups: a carboxyl group, an
amino group, an R group, and a hydrogen
atom.
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* The a-carbon atom 1is thus a chiral center
for all amino acids, expect glycine, and
have two possible nonsuperimposable
mirror  1mages  stereoisomers  called
enantiomers.
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* L-amino acids are those with the a-amino
group on the left, )\ Je awl alpha\aessmiesd ogh I i s -L oo\t

* D-amino acids have the a-amino group on
the right. el Jeem!dd aegmsnlad oghaimil-D dolax-|

* The amino acids that make up the proteins

in our bodies are all L-amino acids.
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Classification of amino acids

* The 20 common amino acids are grouped into four chemical
classes, based on their R side groups:
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— Group I: Hydrophobic (nonpolar) amino acids: alanine,
valine, tyrosine, leucine, isoleucine, phenylalanine,
methionine, and tryptophan.
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— Group II: Hydrophilic (polar uncharged) amino acids: are
serine, threonine,, asparagine, and glutamine.
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— Group III: Hydrophilic (polar charged) amino acids
(Ionizable amino acids: acidic —ve Faspart'lc. acid and
Flutamlc acid] and basic +ve [arginine, histidine, and

ysine]). ‘ ‘ ‘
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— Group IV: Special amino acids have distinctive individual
properties: cysteine, glycine proline
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HYDROPHOBIC ANMINO ACIDS
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Special amino acids
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Reversible formation of a dlsulﬁde (S- S{mbond by the oxidation of two
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Disulfide bonds between Cys tesidues stabilize the structures of many

pr oteins.
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Amino Acids are Amphoteric act as Acid and Base
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Amino Acids are Amphoteric act as Acid and Base

* When an amino acid 1s dissolved in water, it exists in
solution as the dipolar 1on, or zwitterion (German for
“hybrid ion)
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* A zwitterion can act as either an acid (proton donor)
or a base (proton acceptor)
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monoamino monocarboxyllc o-amino acid
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A simple monoamino monocarboxylic a- amino acid, such as alanine, is

a diprotic acid when fully protonated—it has two groups, the COOH
group and the NH;* group, that can yield pretons
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Peptides Are Chains of Amino Acids
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* Two amino acid molecules can be covalently joined through a
dehydration reaction resulting in a covalent bond termed a peptide

bond, to yield a dipeptide.
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* Such a peptide bond is formed by removal of the elements of water
(dehydration) from the a-carboxyl group of one amino acid and the
a-amino group of another.
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* Three amino acids can be joined by two peptide bonds to form a
tripeptide; similarly, amino acids can be linked to form
tetrapeptides, pentapeptides, and so forth.
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* When a few amino acids are joined in this fashion, the structure is
called an oligopeptide.
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* When many amino acids are joined, the product is called a
polypeptide.
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* Proteins may have thousands of @mino acid residues
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N and C terminals

» In this oligopeptide (pentapeptide) the end with a free a-amino group is the
amino-terminal (or N-terminal); while the other end, which has a free carboxyl
group, is the carboxyl -terminal (C-terminal).

bzsn,&um alpha wmgﬁsw@ aukeaid! oglh (il QoS- i\ i) )iz
‘opth»\)m,)wmul,@é’wuﬂ\‘\s | oo\zai\ iy ¢ (@0, b= N g \o»m‘/ \ alasid\
oadabl| - C Youluugp 0\ oaail

* This pentapeptide is :
serylglycyltyrosylalanylleucme or Ser Gly-Tyr—Ala—Leu.
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