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Lectures: Tuesday, 11am – 1pm, Thursday, 8 am – 9 am, LT6, Phone: 08067420607 
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General overview of lecture: This course is intended to provide students with the basic 

knowledge of Enzymology. The course covers topics such as history of enzymology, general 

characteristics of enzymes, nomenclature, mechanisms of enzyme catalyzed reactions, 

coenzymes/cofactors etc. 

Prerequisites: Students should be familiar with basic knowledge of protein and its 

metabolism as enzymes are largely protein. 

Learning outcomes:At the end of the lectures, students should be able to: 

1. Discuss the properties of enzymes 

2. Classify enzymes 

3. Demonstrate an understanding of enzymes and coenzymes activities in biochemical 

processes 

4. Discuss factors that affect enzyme activities 

5. Derive kinetic equation e.g. Michaelis-Menten equation 

6. Demonstrate an understanding of how kinetic parameters can be estimated 

7. Discuss how enzyme activities are regulated 

Assignments: I will give at least 2 individual homework and 1 oral presentation throughout 

the course in addition to a Mid-Term Test and a Final Examination. Home works are due at 

the beginning of the class on the due date. Home works are organized and structured as 

preparation for the midterm and final examination, and are meant to be a studying material 

for both examinations.  

 



Grading: I will assign 10% of this class grade to homework, 10% to oral presentation and 

10% for the mid-term test. The final examination, which will be comprehensive, shall be 

70%. 

Textbook: The recommended textbook for this class are as stated: 

Title: Biochemistry: The Chemical Reactions of Living Cells (Volumes 1 & 2) 

Authors: David E. Metzler 

Publisher: Elsevier Academic Press, 2nd edition 

 

Title: Lippincott's Illustrated Reviews Biochemistry 

Author: Denise R. Ferrier 

Publisher:Wolters Kluwer 

ISBN: 9781496344496 

 

Title: Lehninger Principles of Biochemistry (6th Edition) 

Authors: David L. Nelson & M. M. Cox 

Publisher: W. H. Freeman, 2013 

ISBN: 1429234148, 9781429234146 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

OVERVIEW 

Biological/biochemical reactions that are uncatalyzedtend to be slow hence, do not occur at a 

useful rate. This clearly shows that catalysis is a fundamental requirement for life.  

If we take a look at the study of energy generation and utilization, Bioenergetics, we would 

observe that virtually all important steps are enzyme catalyzed. This is necessary in order to 

ensure energy provision and utilization as at when due as the effect of lack of energy for 

metabolic purposes could be devastating within a few seconds. Also, self-replication is an 

important survival strategy without which every organism will go into extinction. Most of the 

biochemical steps leading to replication are enzyme catalyzed. We can thus conclude that 

biological/biochemical reactions are carried out by remarkable and specialized proteins called 

ENZYMES. 

The study of enzymes is known as ENZYMOLOGY. The medical and industrial applications 

of this field are numerous. Some of these include drug metabolism, food processing and 

agriculture, laboratory analysis and, diagnosis and treatment of diseases. 

 

HISTORY OF ENZYMOLOGY 

Earlier postulation to explain chemical reactions occurring in a living cell was that there is 

a“vital force” responsible for the reactions. Activities on the study enzyme began in 

1700susing stomach secretions to digest meat. In 1800s- studies on conversion of starch to 

sugar by saliva was carried out. In 1850s, Louis Pasteur’s study on fermentation of sugar into 

alcohol by yeast was carried out. His postulation was that the fermentation reaction is 

catalyzed by substances called “ferments”. He described these ferments as inseparable from 

living yeast cells. Due to the poor understanding of enzyme activities, the “Vitalism” 

postulation prevailed for many years. 

In 1897, Eduard Buchner observed that extracts from yeast could ferment sugar to alcohol 

and that the molecules responsible for fermentation continue to work when removed from 

yeast cells. This observation nullified the Louis Pasteur’s postulation that ferments as 

inseparable from living yeast cells 



 

Further work on Buchner’s observation by Frederick Kühne disproved the “vitalism” 

hypothesis as he called the molecules responsible for the catalysis “ENZYMES” (from the 

Greek “in yeast”). Sequel to naming of enzyme, the science of enzymology began 

intensively. 

In 1926, James Sumner isolated and crystallized ureaseand observed that it consists entirely 

of protein. He therefore, postulated thatall enzymes are proteins. 

 



Several studies were carried out in 1930s to confirm Sumner’s postulation. It was shown 
through the studies that pepsin, trypsin and other digestive enzymes are indeed, proteins. 

WHAT ARE ENZYMES? 

Enzymes can be defined in so many ways. Some of these definitions include: 

• Biologic polymers that catalyze chemical reactions 

• Specialized proteins that function in the acceleration of chemical reactions 

• Protein catalysts that increase the rate of chemical reactions  

• Biocatalysts   

 

PROPERTIES OF ENZYMES 

1. Enzymes are protein with the exception of catalytic ribonucleic acid (RNA) molecules 

called RIBOZYMES. Just like every other protein, the primary, secondary, tertiary 

and quaternary structures of enzymes are essential for catalytic activity. This implies 

that enzyme activity is lost when it is denatured or brokendown into constituent amino 

acids. 

2. High catalytic efficiency: Enzymes enhance the rate of a corresponding non-catalyzed 

reaction by factors of at least 106 

3. Enzymes are not changed during catalysis. Enzyme only facilitates the conversion of 

reactant(s) to product(s), they are not changed during catalysis hence, are available to 

continue catalyzing the reaction they are specific for. 

4. Enzymes do not change the equilibrium constant of a reaction. They 

simply increase the rate at which the equilibrium is reached. 

5. Enzymes are heat labile hence, activity is lost in an unfavourable temperature 

environment. 

6. Enzymes are water-soluble 

7. Enzymes possess special pockets or clefts called the “active sites”. The active site is 

made up of amino acid residues. 



 
 

8. Enzymes are highly specific as they interact with one or few substrates. This 

specificity can be broad as seen in phosphorylation of 

glucose, mannose, and fructose by hexokinase or specific as seen in phosphorylation 

of glucose by glucokinase.  

9. Regulation: Enzyme catalyzed reactions are tightly regulated. The regulation involves 

increased or decreased enzyme activity with a view to balancing the need of products 

by cells. 

 

ENZYMES NOMENCLATURE 

Enzymes were initially named using their broad functions. This was due to poor 

understanding of the specific reactions they catalyze. Typical examples include pepsin, 

named from the Greek word “pepsis”which means digestion. Another example is lysozyme, 

named after its ability to lyse bacterial cell walls. 

After this “function-dependent” naming system, another nomenclature system, considered to 

be short and convenience for use, was developed. This system was tagged “recommended 

name” as enzymes are named by the addition of suffix “ase” e.g. urease, combination of the 

suffix and description of enzyme action e.g. dehydrogenase or, combination of the suffix and 

modifiers e.g. xanthine oxidase (indicating the substrate that it acts on), pancreatic lipase 

(indicating the source of the enzyme), hormone-sensitive lipase (indicating the regulator of 

the enzyme. 

The need for unambiguous, informative and consistent enzyme nomenclature led to the 

development of a “Systematic” naming system. In this system, the suffix “ase” with complete 

description of the chemical reaction catalysed including the names of the substrates is used 

resulting in classification number being assigned to each enzyme. Based on this, all enzymes 

were classified into six groups. 



Although this naming system is devoid of ambiguity, it is too cumbersome. This explains 

why the recommended names are still in use till the present time. 

 

 

 

Figure 1: Enzyme Nomenclature 

 

CLASSIFICATION OF ENZYMES 

The International Union of Biochemistry and Molecular Biology (IUBMB) classified all 

enzymes into 6 major classes based on the reaction they catalyze. The 6 classes are 

(OTHLIL): 

1. Oxidoreductases 

2. Transferases 

3. Hydrolases 

4. Lyases 

5. Isomerases 

6. Ligases 

Each major class is subdivided into subclasses that are further subdivided. Based on this 

classification, subdivision and sub-subdivision, each enzyme is assigned afour-part 



classification number [Enzyme commission (EC) Number] and a systematic name, 

identifying the reaction each enzyme catalyzes. The digits of the EC number stand for: 

1. First digit: Represents the class of the enzyme 

2. Second digit:Represents the subclass 

3. Third digit: Represents the sub-subclass or subgroup 

4. Fourth digit: Represents the number of the particular enzyme in the family list 

Example 

Consider the biochemical reaction below 

 

Figure 2: Phosphorylation of glucose by hexokinase 

 

Common name- Hexokinase  

Systematic (IUB) name- ATP:D-hexose-6 phosphotransferase E.C. 2.7.1.1 

Interpretation of the systematic name 

Hexokinase is a member of: 

Ø Class 2 (transferases) 

Ø Subclass 7 (transfer of phosphoryl group) 

Ø Sub-subclass 1 (alcohol is the phosphoryl acceptor) 

Ø Hexokinase is number 1 on the list of its family  

The updated list of systematic nomenclature of enzymes can be found at the website below. 

 



 

 

 

 

 

OXIDOREDUCTASES 

Oxidoreductases catalyze oxidation-reductionreactions. They are involved in the catalysis of 

oxidation of one substrate while another substrate (cofactors) gets reduced. They are also 

involved in the transfer of hydrogen or addition of oxygen. Oxidoreductases are classified 

into seven major subclasses. These include: 

1. Dehydrogenases 

2. Oxidases 

3. Reductases 

4. Peroxidases 

5. Catalase 

6. Oxygenases 

7. Hydroxylases   

Two examples of reactions catalysed by oxidoreductases are shown below. 

 

Figure 3: Conversion of lactate to pyruvate by lactate dehydrogenase 



 

Figure 4: Hydroxylation of progesterone by a monooxygenase 

 

TRANSFERASES 

 

 


