
made from 

elements 

C, H, O, N & S

Overview of Proteins

Proteins are polymers of amino acids and 

have a tremendous variety of functions.

• proteins carry out most 

of the activities in cells
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Function: Selective acceleration of chemical reactions

Example: Digestive enzymes catalyze the hydrolysis

of bonds in food molecules.

Function: Protection against disease

Example: Antibodies inactivate and help destroy

viruses and bacteria.

Function: Storage of amino acids Function: Transport of substances

Examples: Casein, the protein of milk, is the major

source of amino acids for baby mammals. Plants have

storage proteins in their seeds. Ovalbumin is the

protein of egg white, used as an amino acid source

for the developing embryo.

Examples: Hemoglobin, the iron-containing protein of

vertebrate blood, transports oxygen from the lungs to

other parts of the body. Other proteins transport

molecules across cell membranes.

Functions of Proteins…



HORMONAL PROTEINS

Function: Coordination of an organism’s activities

Example: Insulin, a hormone secreted by the

pancreas, causes other tissues to take up glucose,

thus regulating blood sugar concentration
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RECEPTOR PROTEINS

Function: Response of cell to chemical stimuli

Example: Receptors built into the membrane of a

nerve cell detect signaling molecules released by

other nerve cells.

CONTRACTILE AND MOTOR PROTEINS

Function: Movement

Examples: Motor proteins are responsible for the

undulations of cilia and flagella. Actin and myosin

proteins are responsible for the contraction of

muscles.

STRUCTURAL PROTEINS

Function: Support

Examples: Keratin is the protein of hair, horns,

feathers, and other skin appendages. Insects and

spiders use silk fibers to make their cocoons and webs,

respectively. Collagen and elastin proteins provide a

fibrous framework in animal connective tissues.

…more Protein Functions
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Amino Acids
Amino acids are the monomers from which the 

polymers we call “proteins” are made.

• an amino group

Each amino acid has a 

central carbon atom to 

which is attached:

• a carboxyl group

• a hydrogen atom

• a variable “R” group



NONPOLAR SIDE CHAINS – HYDROPHOBIC

Side chain

Glycine
(Gly or G)

Alanine
(Ala or A)

Valine
(Val or V)

Leucine
(Leu or L)

Isoleucine
(Ile or I)

Methionine
(Met or M)

Phenylalanine
(Phe or F)

Tryptophan
(Trp or W)

Proline
(Pro or P)

Hydrophobic Amino Acids
Non-polar R groups avoid interaction with water.



POLAR SIDE CHAINS – HYDROPHILIC

Serine
(Ser or S)

Threonine
(Thr or T)

Cysteine
(Cys or C)

Tyrosine
(Tyr or Y)

Asparagine
(Asn or N)

Glutamine
(Gln or Q)

Polar Amino Acids

The R groups on

all of these AAs

are polar because

they have polar

chemical groups

The R groups of 

these AAs mix

well with water and

other polar 

substances

*



ELECTRICALLY CHARGED SIDE CHAINS – HYDROPHILIC

Acidic (negatively charged)

Basic (positively charged)

Aspartic acid
(Asp or D)

Glutamic acid
(Glu or E)

Lysine
(Lys or K)

Arginine
(Arg or R)

Histidine
(His or H)

Charged Amino Acids
The R groups of these AAs are acidic or basic and 

as a result have a net charge at neutral pH.

• interact well with water, oppositely charged substances
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Polypeptides

Polypeptides are 

polymers of AAs

Each AA is joined to 

the next by the loss 

of H2O (dehydration)

–OH from the carboxyl 

group, –H from the 

amino group

Polypeptides have 

N-termini & C-termini


