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Protein: Amino Acids
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Protein and Amino Acids

n Protein: a compound composed of C, H,
O and N atoms, arranged into amino acids
linked in a chain.

n Amino acid: a building block of protein, a
compound containing amino group and an
acid group attached to a central carbon
atom.
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Structure of Amino Acids

n Central C is connected to three
compounds: amino group (NH2), acid
group (COOH), and hydrogen (H).

n Central C is also another atom or group of
atoms that varies one amino acid to
another.
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Structure of Amino Acids
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20 Amino Acids

Glycine Gly Proline

Alanine Ala Valine

Leucine Leu Isoleucine

Methionine Met Cysteine

Phenylalanine Phe Tyrosine

Tryptophan Trp Histidine

Lysine Lys Arginine

Glutamine Gln Asparagine
Glutamic Acid Glu Aspartic Acid
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Serine Ser Threonine
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Amino Acid Classification

n Polar and non polar
n Hydrophobic and hydrophilic

n Acid and Base
n Aromatic
n Amino acid contains sulfur
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Hydrophobic Amino Acids

Amng acids with hydrophobic side groups
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Hydrophilic Amino Acids

Amino ackds with hydrophilic ade groups
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Hydrophobic and hydrophilic
Amino Acids

Araing ackds that are in between
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Aromatic Amino Acids
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Amino Acid Sequence

n Dipeptide: two amino acids bonded
together by peptide bond.

n Tripeptide: three amino acids bonded
together by peptide bond.

n Polypeptide: many (ten or more) amino
acids bonded together by peptide bond.

? 27 227 12? 27 14



http://www.verypdf.com/

Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.

Amino Acid Sequence

n Oligopeptide: an intermediate string of
between four to ten amino acids bonded
by peptide bond.

n Peptide bond: a bond between amine
group of one and carboxyl group of
another amino acid.
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Formation of a dipeptide
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Amino Acid Sequence

Myosin Light Chain (pork)
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Structure of Protein

Primary Structure
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Structure of Protein

S wscLEnos of @ chasin of amino o

Adpha P

Secondary protein struciure
OO WNET e BRQUSNOE Of BT BONIS
B N Dy RGOS DO

? 27 227 12? 27 19

Structure of Protein
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Protein Synthesis

A DNA is in the B. DNA makes a copy of the portion
nucleus of each cell of itself that has the instructions for C. ANA leaves the nucleus.
the protein the cell needs.

' Messenger
Protein-making A= L

Machinery (Ribosome) Transfer

F i RNA . b
! Amino Acid 1 ® 8
' Amino Acid 2 ¢ AminoAcid 3

O BNA attaches itself E. Transfer RNAs carry their amino F. The completed protein
o the protein-making acids to the messenger RNA, strand is released.
machinery of the cell where they are snapped into place.
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Complete and Incomplete
Proteins

n Complete proteins, meaning that all
indispensable AAs are present.

n Incomplete proteins, meaning that one or
more of the indispensable AAs was
absent.

? 27 227 12? 27 22

11


http://www.verypdf.com/

Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.

Dispensable and Indispensable
Amino Acids

Dispensable Indispensable

alanine Lysine
glutamic acid isoleucine (c)
aspartic acid leucine (c)
Glycine valine

serine Histidine
proline Threonine
glutamine(a) Methionine
asparagine Phenylalanine
cysteine (b) tryptophan
tyrosine (b)
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Dispensable and Indispensable
Amino Acids

a. Conditionally indispensable under times
of severe bodily stress

Conditionally indispensable if methionine
and phenylalanine are not available

Leucine, isoleucine, and valine are
called branch chain amino acids
(BCAAS) because of their structure.
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Complex proteins

Lipoproteins contain lipid subunits in addition to
the amino acid.

Glycoproteins contain carbohydrate subunits.

Phosphoproteins contain phosphoric acid, and
nucleoproteins contain nucleic acids.

Some proteins have important smaller
molecules, known as prosthetic groups,
attached to their surfaces.
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Enzymes: A Function of Protein

n Protein catalysts
n Enzymes are protein molecules that

regulate the metabolism of proteins,
carbohydrates and fats.
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Roles of Protein
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Fluid and acid-base balance,
Antibodies and hormones,
Nutrient transportation,

Blood clotting,

Muscle contraction,

Blood vessel expansion,

Contraction to maintain normal blood pressure,
Connective tissues,

Visual pigments
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Biologically Active Peptides

n Peptides that are inactive in the sequence

of the parent protein, but can be released
during enzymatic digestion or food

processing, and have health benefits to
the body.
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Biologically Active Peptides

n Antihypertensive activity,

n Antibacterial activity,

n Mineral-binding activity,

n Enhancement of intestinal activity
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Peptide Sequences Showing
Antihypertensive Effect

n Milk protein (casein, sour milk, whey
protein)

n Poultry (chicken muscle, ovalbumin)

n Several kinds of fish (sardine, bonito,
salmon)

n Porcine skeletal muscle protein (actin,
myosin, troponin)
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