ORGANIC MOLECULES : PROTEINS
Proteins and Their Unit Molecules :

- Elements: Carbon, hydrogen, oxygen and NITROGEN.  Sulfur is often present and phosphorus and iron are sometimes included. 

- Basic structure of proteins: Chain of amino acids (polypeptides)

Amino acids –  there are about 20 different ones that your body needs
Amino Acid Structure – See below
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"R" =   A variety of other atoms that distinguishes one amino acid from another.
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- Dehydration synthesis of amino acids will result in the bonding of amino acids together and the release of water molecules.  If we consider the amino acids glycine and alanine, they would bond together and produce the dipeptide “gly-ala”. 

-  A Dipeptide has one peptide bond between two AAs, whereas a Tripeptide would have two peptide bonds holding three amino acids together and so on. The order of combination of these A.A. determines the protein that is produced. 
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- A.A’s are joined by a peptide bond.   Polypeptide is a molecule that consists of numerous peptide bonds that join many amino acids. Many polypeptides will have 100s or even 1000s of AAs joined together.
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- In this manner, long sequences of amino acids are built.  These sequences take on specific molecular shapes,  these specific/unique shapes are due to the individual characteristics of the specific amino acids that are bonded together.
 

Protein Structure:       

- There are FOUR levels to protein structure. Chains of amino acids (monomers) which make up a protein are called a polypeptides.

 

- The first, or Primary Structure as it is called, is simply the sequence of amino acids.  Because there are twenty amino acids, it is easy to realize that there are literally millions of different variations of amino acids sequences – each with many (some with hundreds/thousands of) amino acids.  Consequently, there are millions of types of proteins.
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- The second or Secondary Structure takes place as the chains of amino acids get longer they begin to twist into a spiral structure (called an alpha helix).  Hydrogen bonds form between the Hydrogen of one amino acid and an Oxygen on a different AA further down the chain. (see diagram below)
- An alpha helix contains 3.6 amino acids per spiral. There are other secondary structures, but the alpha helix is the most common.
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- The third or Tertiary Level of Structure is due to the bending and folding of the alpha helix.  As the polypeptide in the shape of an alpha helix gets longer and longer there are some amino acids with specific R-groups that are attracted to the R-groups of other Amino Acids, this R-Group bonding causes the polypeptide to fold and form kinks. (see picture on the next page)  

- New bonds can form to hold it into a three-dimensional shape.  Three types of bonds are involved in this structure: ionic, covalent and/or hydrogen.  These bonds form between different R-Groups. For some proteins, this level is the final level of structure. The final protein consists of only ONE polypeptide in its Tertiary Shape.
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- The fourth or Quaternary Level of Structure occurs in quite a few proteins in the body, particularly enzymes, where more than one three-dimensional (Tertiary) polypeptides join together.  

· Two or more different polypeptides associate with each other.

- Hemoglobin is a well-known protein that consists of four polypeptides joined together.
PROTEIN LEVELS Illustrated
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 Protein Denaturation :

- The weaker hydrogen and ionic bonds of the tertiary structure are easily broken.  They are very sensitive to things like pH changes, the presence of heavy metal ions, or temperature change. 

- If a protein’s normal shape is destroyed because of such environmental conditions, it is said to be denatured. (It will not work) With out the enzymes normal shape, the enzyme is unable to combine efficiently with its substrate.

 

- Example: This is what happens when milk spoils.  The protein in milk, (Casein) denatures and becomes insoluble, forming floating lumps.
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- Example:  Egg white is protein.  Excess heat denatures the protein. (fried or poached )
 

- Example:  Cooking Liver.

 

Effects of denaturation:

1. Protein loses its normal three-dimensional shape.
2. Bonding between R groups is disturbed or changed.

3. Protein can no longer perform its normal function

4. Alters enzyme’s activity
 

Roles of Proteins :

 

1.     FUNCTIONAL

a) Enzymes (catalyze reactions)  

Reactions that will take 7 hours will take only a fraction of a second.  

"Maltase" – Converts a maltose to a glucose and another glucose.
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Carbonic Anhydrase: In blood, helps maintain blood pH.
b) Transport System- Hemoglobin 

c) Infection fighting- Antibodies attack viruses

2.     STRUCTURAL

a) Used to build up body systems.
Keratin-fingernails and hair

Collagen-Connective tissue

Actin/myosin-muscle fiber for movement
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Primary Structure illustrated


(


This is a polypeptide








