CHEM121

Unit 4: Proteins Function and Amino Acid Composition
Lecture 7  

At the end of the lecture, students should be able to:

· Discuss the physiological functions of proteins

· enzymes
· transport and storage

· coordinated motion

· mechanical support

· immune protection

· generation and transmission of nerve impulses

· control of growth and differentiation

· Write the general structural formula of amino acids and classify them based on their R group

· Describe the structural composition of proteins ie amino acids

· List the 20 common amino acids that constitute proteins

1. Discuss the physiological functions of proteins

· enzymes

· transport and storage

· coordinated motion

· mechanical support

· immune protection

· generation and transmission of nerve impulses

· control of growth and differentiation

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

1.  Proteins have many functions. They are very important molecules in our cells.
2. They are involved in virtually all cell functions.
3.  They serve as enzymatic catalysts, are used as transport molecules (hemoglobin transports oxygen) and storage molecules (iron is stored in the liver as a complex with the protein ferritin);
4. They are used in movement (proteins are the major component of muscles); 
5. They are needed for mechanical support (skin and bone contain collagen-a fibrous protein); 
6. They mediate cell responses (rhodopsin is a protein in the eye which is used for vision); 
7. Antibody proteins are needed for immune protection; 
8. Control of growth and cell differentiation uses proteins (hormones). 
Protein Functions

· Antibodies - are specialized proteins involved in defending the body from antigens (foreign invaders). They travel through the blood stream and are utilized by the immune system to identify and defend against bacteria, viruses, and other foreign intruders. One way antibodies destroy antigens is by immobilizing them so that they can be destroyed by white blood cells. 

· Contractile Proteins - are responsible for movement. Examples include actin and myosin. These proteins are involved in muscle contraction and movement. 

· Enzymes - are proteins that facilitate biochemical reactions. They are often referred to as catalysts because they speed up chemical reactions. Examples include the enzymes lactase and pepsin. Lactase breaks down the sugar lactose found in milk. Pepsin is a digestive enzyme that works in the stomach to break down proteins in food. 

· Hormonal Proteins - are messenger proteins which help to coordinate certain bodily activities. Examples include insulin, oxytocin, and somatotropin. Insulin regulates glucose metabolism by controlling the blood-sugar concentration. Oxytocin stimulates contractions in females during childbirth. Somatotropin is a growth hormone that stimulates protein production in muscle cells. 

· Structural Proteins - are fibrous and stringy and provide support. Examples include keratin, collagen, and elastin. Keratins strengthen protective coverings such as hair, quills, feathers, horns, and beaks. Collagens and elastin provide support for connective tissues such as tendons and ligaments.

· Storage Proteins - store amino acids. Examples include ovalbumin and casein. Ovalbumin is found in egg whites and casein is a milk-based protein.

· Transport Proteins - are carrier proteins which move molecules from one place to another around the body. Examples include hemoglobin and cytochromes. Hemoglobin transports oxygen through the blood. Cytochromes operate in the electron transport chain as electron carrier proteins.
2. Write the general structural formula of amino acids and classify them based on their R group

Proteins are compounds composed of carbon, hydrogen, oxygen, and nitrogen , which are arranged as strands of amino acids . They play an essential role in the cellular maintenance, growth, and functioning of the human body. Serving as the basic structural molecule of all the tissues in the body, protein makes up nearly 17 percent of the total body weight. To understand protein's role and function in the human body, it is important to understand its basic structure.

Structure of Amino Acid


Amino acids are the building blocks of proteins. Each amino acid contains :

1. Amino group (-NH2 group)
2. Carboxyl group (-COOH group)

3. R group (side chain) which determines the type of an amino acid



All three groups are attached to a single carbon. There are 20 common amino acids characterised by different R groups. These 20 amino acids can be classified according to their mass, volume, acidity, polarity and hydrophobicity.
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Classifications based on polarity of side chain 

Classification of amino acids

NON – POLAR or HYDROPHOBIC amino acids
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ACIDIC amino acids
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BASIC amino acids


3. Describe the structural composition of proteins ie amino acids
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4. List the 20 common amino acids that constitute proteins
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At pH 7 these have a net + charge because their R groups are positive



These amino acids are basic because they can react with water, picking up a proton from water and thereby leaving only OH- ions

Classification of amino acids



BASIC amino acids
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Structure of amino acids

NOTE: at physiological  pH the amino group of amino acids has an extra proton to become NH3+ and the carboxyl group is deprotonated (lost a proton ) to become COO-
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Structure of amino acids

NOTE: at physiological  pH the amino group of amino acids has an extra proton to become NH3+ and the carboxyl group is deprotonated (lost a proton ) to become COO-
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Structure of amino acids

There are 20 different amino acids



All amino acids contain 5 parts:-

A central C atom

An amino group (-NH2)

An acid group (-COOH)

A H atom

A side chain













Side chain of each a/a gives it its identity and chemical properties
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Have COO- in their sides chains…so at pH 7 these a/acids have a charge of –1



Aspartate and glutamate are the 2 amino acids in this class



They are acidic amino acids because ionization of the carboxylic acid releases protons

Classification of amino acids



ACIDIC amino acids
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Classifications based on polarity of side chain 

Classification of amino acids





NON – POLAR or HYDROPHOBIC amino acids
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Classification of amino acids

Classifications based on polarity of side chain
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