CHEM121

Unit 4: Proteins Function and Amino Acid Composition
Lecture 8  

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

· Identify uncommon amino acids that exist in few proteins ( eg collagen proteins have:
· hydroxyproline 

· hydroxylysine 

· and Gelatin proteins

· Describe and draw bonding (peptide bond) between 2 adjacent amino acids

· Define and name peptides according to the number of amino acids

· Write the structural formula for a dipeptide
1. Identify uncommon amino acids that exist in few proteins e.g. hydroxyproline and hydroxylysine that exist in collagen and gelatin proteins  

· Hydroxyproline is produced by hydroxylation of the amino acid proline by the enzyme prolyl hydroxylase following protein synthesis. 
· The enzyme catalysed reaction takes place in the lumen of the endoplasmic reticulum. 
· Hydroxyproline comprises roughly 4% of all amino acids found in animal tissue
· Hydroxyproline is a major component of the protein collagen. 
· Hydroxyproline and proline play key roles for collagen stability. 
· They permit the sharp twisting of the collagen helix.
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· Hydroxylysine is an amino acid with the molecular formula C6H14N2O3.
· It arises from a post-translational hydroxy modification of lysine. 
· It is most widely known as a component of collagen. 

· It is biosynthesized from lysine via oxidation by lysyl hydroxylase enzymes. 
· The most common form is the (5R) stereoisomer found in collagen.
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· Gelatin is a translucent, colorless, brittle (when dry), flavorless solid substance, derived from collagen obtained from various animal by-products. 
· It is commonly used as a gelling agent in food, pharmaceuticals, photography, and cosmetic manufacturing. 
· Substances containing gelatin or functioning in a similar way are called gelatinous. Gelatin is an irreversibly hydrolysed form of collagen, and is classified as a foodstuff. 
· It is found in most gummy candies as well as other products such as marshmallows, gelatin dessert, and some ice cream and yogurt. 
· Household gelatin comes in the form of sheets, granules, or powder. Instant types can be added to the food as they are; others need to be soaked in water beforehand.
· Gelatin is a mixture of peptides and proteins produced by partial hydrolysis of collagen extracted from the skin, boiled crushed horn, hoof and bones, connective tissues, organs and some intestines of animals such as domesticated cattle, chicken, horses, and pigs. 
· The natural molecular bonds between individual collagen strands are broken down into a form that rearranges more easily. Gelatin melts to a liquid when heated and solidifies when cooled again. Together with water, it forms a semi-solid colloid gel. Gelatin forms a solution of high viscosity in water, which sets to a gel on cooling, and its chemical composition is, in many respects, closely similar to that of its parent collagen.

·  Gelatin is also soluble in most polar solvents.
2. Describe and draw bonding (peptide bond) between 2 adjacent amino acids
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3. Define and name peptides according to the number of amino acids

Peptides
The linking of 2 or more amino acids forms a peptide.
A peptide bond is an amide bond that forms when the –COO- group of one amino acid reacts with the –NH3+ group of the next amino acid.

        The amino acid on the left end of a peptide with an unreacted free amino group is the N-terminal amino acid.

        The amino acid on the right end of a peptide with an unreacted free carboxyl group is the C-terminal amino acid.

Classification of peptides:
        Dipeptide = 2 amino acids linked together

        Tripeptide = 3 amino acids linked together

        Oligopeptide = 4-9 amino acids linked together

        Polypeptide = 10-50 amino acids linked together

How to name a peptide:  Each amino acid beginning from the N-terminal is named with a –yl ending, followed by the name of the amino acid at the C-terminal.
Ala-Gly-Ser

Alanylglycylserine
(Take alanine for example and remove the last 3 letters 

Then you end up with alan.

Now add    -----yl to the alan to give you ALANYL)
(In A Similar Manner The Word- GLYCYL comes from glycine)
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4. Write the structural formula for a dipeptide
	
	
	Peptides

Intermolecular Dehydration

Two amino acid molecules, such as glycine and alanine shown here, can bond together using the carboxylic acid group of one and the amino group of the other by means of a dehydration reaction to form what is called a dipeptide. 
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It is a convention when representing dipeptides, and also proteins, to show the unreacted amino group on the left side of the formula and the unreacted carboxylic acid group on the right side of the formula. The name of this dipeptide is glycylalanine. The -ine ending of the glycine is changed to -yl because it's -OH is lost in the dehydration reaction, making it a glycyl group. The glycyl group is attached to the alanine making glycylalanine. The use of the three letter abbreviations can also be used to represent the glycylalanine, again by showing the group with the free amino group first and then on to the next. Thus, Gly-Ala represents glycylalanine.

Amino Acid Residues

Note that the glycyl group is no longer an amino acid molecule. It lost its molecule status when it lost its -OH and bonded to alanine. Instead, we call it an amino acid residue. Similarly the alanine has lost a hydrogen and will also lose its hydroxyl group when it bonds to the next amino acid. It is now also an amino acid residue rather than an amino acid molecule.

So, in the reaction above, glycine and alanine molecules are joined together to make a dipeptide molecule of glycylalanine which contains a glycine residue and an alanine residue.
 


· Peptides  are short polymers formed from the linking, in a defined order, of α-amino acids.

· The link between one amino acid residue and the next is known as an amide bond or a peptide bond.
·  A dipeptide is a molecule consisting of two amino acids joined by a single peptide bond. 
· Proteins are polypeptide molecules (or consist of multiple polypeptide subunits). 
· The distinction is that peptides are short and polypeptides/proteins are long.
1

Peptides have direction

Amino acid with a free -NH3+ group is the amino terminal amino acid, N-terminal for short



Amino acid with a free -COO- group is the carboxyl terminal amino acid, C-terminal for short



Amino acid structures are written with the N-terminal on the left





















11





image1.jpeg

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

H O H o
oL | 7
H,;N—C—C—N—C—C
I LT No
CH,

Alanyl-glycine
(ala-gly)

Alanyl-glycine

@








‘ Peptides have direction

e seduih s res i gro sshesmine
e e el o

* Ao sednih es QO grums oy
oty ot e

= mng s s e e i e sl on
E






How Do Amino Acids Build Proteins?

When the amino group of one a/a binds to the acid group of another a/a  peptide bond

This is another e.g. of a condensation reaction

Chains (peptides) are broadly named according to the number of amino acids in the in the peptide

2 a/a  dipeptide

3 a/a  tripeptide

> 10  polypeptide
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