Advanced Enzymology.
 Course name: Advanced Enzymology.

 Course code: BCH2202.



(2 CU)

 Course description: This is advanced enzymology course. The pre-requisite for this course is BCH 1102 on structures and functions of biomolecules.

· Derivation of steady state rate equation

· Factors affecting enzyme reaction rates

· Types of enzyme inhibitions

· Orders in kinetic reactions( Zero, first, second orders)

· Mechanisms of enzyme reactions

i) Lysozyme

ii) Ribonuclease A

iii) Chymotrysin

iv) Carboxypeptidase

vi) Lactate dehydrogenase

Course objectives
· To derive steady state rate equation for enzyme catalysed reaction.

· To show how different concentrations of substrate affect steady state rate equation.

· To show how key factors affect enzyme reactions rates.

· To define the types of enzyme inhibitions.

· To demonstrate different mechanisms involved in enzyme reactions with examples

 Teaching and assessment patterns

· Duration of the course

The course content will be covered within a period of 3 weeks involving 30 lecture hours of lectures.

· Mode of instruction

      Structured lectures will be conducted to cover all the topics listed.

· Assessment Pattern is by test and examination

The following instruments (Test and examination) will be used to assess the understanding of enzyme reaction mechanisms, types of enzyme inhibitors, orders and of reactions.

Requirements




No of units


Contribution

Test






1



40%

Examination





1



60%

                                                                                                                                   100%

 Reading list

    The reading list includes but not limited to the following text books.

i) Lehninger ,A.L, Nelson, D.L., and Cox, M.M. (1993) Principles of Biochemistry 2nd Edition. Worth Publishers, New York.

ii) Stryer, L (1988) Biochemistry. 3rd Edition. W.H. Freeman and Co. New York

iii)
Segel, I.H.(1976). Biochemical Calculations .2nd Edition

Course outline

 i) Derivation of steady state rate equation of Michaelis-Menten

ii) Factors affecting enzyme reaction rates

· Substrate concentration

· Enzyme concentration

· Temperature

· pH

· Inhibitors

· Cofactors

· Allosteric effectors

iii) Types of enzyme inhibitions

· Competitive inhibition

· Non-competitive inhibition

· Uncompetitive inhibition

iv) Orders of kinetic reactions

· Zero order kinetic in which substrate is greater than Km. As a result the velocity is constant over time and independent of substrate. Also product appears as substrate disappears with time.

· First order kinetic in which only one type of molecule is involved as reactant. It is observed when substrate is smaller than Km.

                                                                                                               K1
· Second order kinetic in which 2 reactants are involved. A+B          P + E

                               Rate or velocity    = K1[A] [B]

v) Mechanisms of enzyme reactions

· General acid base catalysis

· Covalent catalysis

· Metal ion catalysis

    Examples to illustrate mechanisms are :Lyozyme, Ribonuclease, chymotrypsin,  

                                                             Carboxypeptidase,  Lactate dehydrogenase.

 Suggested Teaching Programme

i) Derivation of Michaelis-Menten equation                            6 Lectures

    Steady state assumptions used in deriving the equation

ii) Diagramtic illustrations of how different concentrations of substrate affect Michaelis-

      Menten equation.





3 Lectures

iii) Factors that affect enzyme reaction rates                          6 Lectures

· Substrate concentration

· Enzyme concentration

· Temperature

· pH

· Allosteric effectors

· Cofactors

· Inhibitors

iv) Types of inhibitions



           6 Lectures

· Competitive inhibition

· Non competitive inhibition

· Un competitive inhibition

v) Enzyme mechanisms




9 Lectures

· General acid base catalysis

· Covalent catalysis

· Metal ion catalysis

      Illustrated with examples

 Responsibility of student

· To use course outline for further reading

· To read the suggested chapters in the recommended text books

· Present themselves for the test and university exams for the course.

· To be punctual for lectures and void absenteeism.

 Responsibility of the course Lecturer

· To give course outline to students

· To suggest key chapters in selected text books for further readings

· To be punctual for Lecturers

· To mark course tests and return the scripts to students.

· To submit examination questions and marking schemes to the course coordinator

