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Biochemistry and Microbiology Program
Credit hours program (136 hr.)

The Bachelor program seeks to prepare graduates having a distinguished
level of scientific efficiency and lab experience with which he can grasp
the biochemical bases of biological processes that occur inside microbes,
animal and human's body to improve environment and health, can cope
with the continuous progress in all scientific fields with professional
ethics, and can carry on scientific research in all Biochemistry
/Microbiology fields; in addition to development of human efficiencies
capable of meeting the needs of the labour market and competing locally,

regionally and internationally with outstanding leadership skill.

In this program, students will study foundation (including University and
Faculty requirements) and allied courses as well as basic and
specialization curricula. Basic curricula are intended to provide students
with knowledge of the fundamental zoology, entomology, botany,
chemistry, mathematics, physics and biophysics in the first and second
semesters. Then, students will focus on the specialized courses from the
third semester. Beyond compulsory courses, the program offers a variety
of elective courses in different updated fields starting from the third
semester. Our program also provides good balance between knowledge,
training, practical skills and researches to produce graduates with
expertise of the highest standard with diverse, hands-on, experiential

opportunities to serve their communities.




Vision

The Bachelor program seeks to prepare graduates having a distinguished level of

scientific efficiency and lab experience with the continuous progress in all scientific

fields with professional ethics, capable of meeting the needs of the labour market and

competing locally, regionally and internationally with outstanding leadership skill.

Mission

Promoting high impact education and innovative research in a diverse and inclusive

environment by investigating fundamental questions and solutions in microbiology

and biochemistry, and translating those discoveries into everyday life, science,

medicine, and industry.

Objectives

1.

10.

11.
12.

13.

AR

Achieve excellence in higher education and scientific research in both
biochemistry and microbiology.

Provide students with in-depth specialist courses and practical skills to cater the
increasing demand in the country for those specializations.

Affect optimal use of modern technology in education and scientific research.
Provide a favorable environment for study and scientific research.

Exhibit the ability to design a suitable experiment or research using the scientific
method.

Introduce the concepts of application and research in biochemistry and
microbiology.

Attract the best faculty staffs and members, researchers and students.

Build bridges within and outside the Faculty and communicate with various
sectors of the community and globally.

Develop suitable training programs to upgrade the quality of the Department’s
graduates.

Look at scientific problems from various angles and discover new ways to solve
or change their perspective.

Disseminate the impactful knowledge and translating scientific discoveries.
Engage in outreach to enhance community understanding of the importance of
biochemistry and microbiology.

Think about future health, social, economic, and scientific problems, and

visualizing remote needs and work on finding solutions.




14. Develop a knowledge of how to setup, and how to operate, various scientific
apparatus used in the study of biochemistry and microbiology.

15. Learn how to obtain and interpret data from various scientific instruments.

16. Develop an ability to think logically and clearly, to articulate their thoughts, and
to critically evaluate experimental data and the scientific literature.

Teaching Methods:

1- Interactive education.

2- Cooperative education.

3- E-learning.

4- Brain storming.

5- Self-learning.

6- Experimental education.

7- Indirect education.

By using:

e Interactive smart boards.

e Preparing reports and assignments and discussing them in groups.

e Office work.

e Preparing research papers and discussing them in groups.

e Research project

e Training

e Seminars and presentations

Stakeholders

The Program is committed to providing the quality education required to meet the

needs of this expanding field, through both lectures and practical sessions. This

program’s main goal and focus is to guide and impart innovative education that meets

international standards. The curriculum includes a diverse range of biochemistry and

microbiology courses at the undergraduate level. It is a center of expertise for many

aspects of Biochemistry/Microbiology fundamentals and applications. The program is

capable of producing skilled Biochemists/Microbiologists demanded by different labs

and industries.

Main employment sectors are (figure below):

Academia — University lecturers, Researchers

Industries — Microbiologists, Quality assurance managers, Product Development

managers etc.
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Government bodies — High skilled microbiologists,
Entrepreneurs- Participation/develop business relevant to Biochemistry and

Microbiology.
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Similar program :

e BSc Hons Biochemistry and Microbiology in University of Strathclyde
(https://www.strath.ac.uk/courses/undergraduate/biochemistrymicrobiology/)

e Biochemistry and Microbiology Program in University of Victoria

(https://www.uvic.ca/students/undergraduate/hands-on-

learning/experiences/biochemistry-microbiology.php)

e BSc Majoring in Biochemistry and Microbiology, The University of the Free State

(https://www.educations.com/study-abroad/the-university-of-the-free-state/bsc-

majoring-in-biochemistry-and-microbiology-1410353)

Graduates destination:

In the medical field: work in medical diagnotic laboratories, pharmaceutical and
antibiotic factories, vaccine production, water companies and food factories for
microbial analysis and quality control

In the industrial field: work in fertilizer factories, microbial fermentation industries,
biological products of microorganisms, food, beverage and cosmetics factories

Fields of biotechnology: work in companies producing agricultural biotechnological
and environmental products
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Scientific research: pollution control - food safety - drug development-

work in forensic medicine and forensic evidence in molecular, microbial and chemical
analyses

General rules of the program:
The program follows the general regulations for the bachelor's degree in the credit-

hour system, at the Faculty of Science, Cairo University, and the subsequent
amendments.
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Academic Programs Offered by Chemistry, Botany and
Microbiology Departments

I-  The study plan

The study plan of Biochemistry and Microbiology BSc. Degree program
includes:
(8) hrs. University requirements
+ (YA) hrs. Faculty requirements
+ () ++) hrs. program courses (8Y hr core courses +° hr auxiliary courses

+ 6 hr allied course + 3 hr Project + 3 hr Training )

Faculty requirement:

Mathematics: 6 credit hours (4 L + 2 T)
Physics: 6 credit hours (4 L +2 P)
Chemistry: 6 credit hours (4 L + 2 P)
Zoology: 3 credit hours (2 L+ 1P)
Botany: 3 credit hours (2 L+1 P)
Entomology: 2 credit hours (1L+1P)
Biophysics: 2 credit hours (1L+1P)
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Biochemistry and Microbiology Program
The proposed study plan
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Symbol:

BCM | Program symbol | Mt | Math P Physics C | Chemistry
B Botany Z Zoology | Bp Biophysics U | University
J Bachelor project | T Training | A Allied E | Entomology
Research project
Cr. | Credit hr | hour
Course | 0000 | Level (1-4) | 0000 | Semester (1to 8) | 0000 | Course No.
Code In semester
Level | Semester | Compulsory | Elective | Allied | Training | Project | Total
elect.
One 18 18
one
Two 14 4 18
Three 14 2 16
Two
Four 13 2 2 17
Five 14 2 1 17
Three
Six 6 8 3 17
Seven 7 6 3 16
Four
Eight 6 10 1 17
Total Cr.hr. 92 32 6 3 3 136
% 67.7 23.5 4.4 2.2 2.2 100

The structure and Components of the Program:

Courses’ group Numbers of hours | Percentage %
Basic Sciences YA AKPR
Social and Human Sciences 8 °,4
Specialty Sciences A OA,A
Auxiliary courses 8 5.9
Allied courses 1 £,¢
Training ¥ AR
Project 3 2.2
Total Y'Y 100
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15t semester

BCMZ 1101 Zoology :[comp, 3 cr., 2 lec. + 3 pra.]

The aim of this course is to prepare the candidates to be professional in
the field of cell biology and Histology through increasing his/ her
awareness about:

1. The Cell structure, Cell Chemistry, Structure and function of the cell
membrane, signal transduction and the different ways of secretion
through the cell memebrane. Ultra structure, shapes and molecular
structure of membranous cell organelles and non- membranous cell
organelles. Functions and significant adaptations of each organelle, cell
inclusions, Nucleus, Cytoskeleton and Cell dynamics.

2. Cell cycle, cell divisions and cell death.

3. Celluar adhesion and different types of animal tissues and relating
tissue structure to its function.

Epithelium - connective tissue - muscle tissue - nervous tissue

¢. The microanatomy and ultra-structure of different organs, tissues and
the regional variation and its significance.

BCMC 1102 Chemistry 1: [comp, 3 cr., 2 lec. + 3 pra.]

I- Analytical chemistry

1. The role of analytical chemistry - typical quantitative analysis -
calculations used in analytical chemistry - units of measurement -
solutions and concentrations terms- analytical samples -methods of
sampling - statistics of sampling.

2. Classical methods of analysis:
A. Volumetric analysis
B. Optical method of analysis

I1. Physical chemistry:
Units and measurement , Study the three states of matter , gases laws,
general gas equation, Properties of liquids and solids, Intermolecular
forces, properties of liquids , types and properties of solids , Study the
properties of solutions, Factors affecting solubility , Ideal and non-
ideal solutions, distribution law- colligative properties of solutions.

BCMP 1103 Physics 1: [comp, 3 cr., 2 lec. + 3 pra.]

Newton's Laws, work and energy, rotational motion, fluids,
thermodynamics, and waves. A non calculus-based approach for majors
in the life sciences, preprofessional health programs, agriculture, and
veterinary medicine.

BCMMt 1104 Math 1: [comp, 3 cr., 2 lec. + 3 tu.]

Introduction of functions as mathematical models. 2. Llimits and
continuity, and develop skills for their computations. 3. Definition of the
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derivative, and development of skills for using rules of differentiation. 4.
Skills related to applications of the derivative. 5. Establishment of
mathematical modeling of various life problems as optimization
problems. 6. Introduction of basic tools to sketch polynomials, rational,
trigonometric functions and radicals. 7. Introduce the definite and
indefinite integrals, and develop skills for their evaluation. 8. Establish
mathematical models of various life problems as integration problems.

BCME 1105 Entomology : [comp, 2 cr., 1 lec. + 3 pra.]

This course provides an introduction to ecology, covering interactions
between insects and the environment on the level of populations,
communities, and ecosystems. Ecological principles are used to explore
the theory and applications of major issues facing humanity in the 21st
century, including population dynamics, disease ecology, biodiversity and
invasive species, global change, and other topics of environmental
sustainability.

2" semester

BCMBp 1201 Biophysics:[comp, 2 cr., 1 lec. + 3 pra.]

Introduction: -The nervous system and the neurons - Electrical potential
of the nerves — Electromyogram — Electrocardiogram —
Electroencephalogram - Electroretinogram — Electroocculogram. Physics
of Diagnostic Radiology: - Production of X-Ray - Absorption of X-Ray -
X -—ray Image and its Problem. Radionuclide in Medicine: -
Characteristics and units of radioactivity - Sources of radioactivity for
nuclear medicine - Statistical aspects of nuclear medicine - Geiger-
Mueller counter, photo-multiplier tube, pulse height analyzer - The
gamma camera, radiation doses in nuclear medicin. Radiation Protection
in Medicine: - Background radiation - Hazards of exposure to radiation -
Biological effects of radiation - Shielding against high radiation
exposure. Heat and Cold in Medicine: - IR radiation, heat therapy using
conductive methods, infrared radiowave heating (diathermy) Microwave
and ultrasonic diathermy, cryogenics, cryobiology - Preservation of
organs, blood preservation and cryosurgery. Light in Medicine: -
General properties of light measurements of light and its units-
Application of visible light in medicine - Flexible fibers optics,
endoscopes, application of UV and IR in medicine, IR imaging, Laser
and its clinical application, microscopes.
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BCMC1202 Chemistry 2: [comp, 3 cr., 2 lec. + 3 pra.]

Organic Chemistry; studies the reactivity of carbon and systematizes the
properties of the compounds that contain it. Basic ideas about the
characteristics and reactivity of the different functional groups are given,
as well as the conformational analysis and the stereochemistry of organic
compounds.

Introduction (Lewis structures, resonance, coordinates and reaction
profile). AlKans (Constitutional isomerism, optical isomerism,
enantiomers, diastereoisomers). Halogenated derivatives (Structure and
obtaining, nucleophilic substitution, reactions SN1 and SN2,
eliminations). Alkene and alkynes (Bond, isomers, properties, reactions,
additions, oxidations). Alcohols and ethers (Alcohols: structure and
properties, obtaining and reactions, oxidation of alcohols, ethers:
properties, synthesis, epoxides). Aldehydes and ketones (The carbonyl
group: structure and properties, obtaining aldehydes and ketones,
reactions of oxidation, reduction and addition, keto-enol tautomerism).
Carboxylic acids and derivatives (Electronic structure, acidic character,
physical properties, obtaining, derivatives, esters, lactones). Nitrogen
derivatives (Amines, properties, obtaining, ammonium salts). Benzene
(Electronic structure, benzene-aromaticity, aromatic hydrocarbons,
aromatic electrophilic substitution). Benzene derivatives (Ring reactions,
effect of substituents, nitrogen derivatives, phenols). Polymers
(Characteristics, obtaining, most important polymers, structure and
properties).

BCMP 1203 Physics 2: [comp, 3 cr., 2 lec. + 3 pra.]

Electric forces and fields, electric potential, electric circuits, magnetic
forces and fields, geometrical optics, relativity, and modern physics. A
noncalculus-based approach for majors in the life sciences,
preprofessional health programs, agriculture, and veterinary medicine

BCMMTt 1204 Math 2 : [comp, 3 cr., 2 lec. + 3 tu.]

Provide knowledge on basic transcendental functions and their properties
as mathematical models, particularly the use of the exponential function
in carbon aging and, population model and substance metabolism. 2.
Introduction of various techniques to compute integrals, provided
numerical integration and improper integral. 3. Model life problems in
terms of integration and numerical integration. 4. Introduction of infinite
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series and develop skills to determine their convergence. 5. Introduce
power series and expansion of functions in Taylor series. 6. Model life
problems in terms of sequences and series. 7. Studying the conic sections.
8. Introduction to parametric curves and polar coordinate systems and
studying properties of plane curves. 9. Model life problems in parametric
equations.

BCMB 1205 Botany : [comp, 3 cr., 2 lec. + 3 pra.]

Classification of the kingdoms & life cycles, cell biology and physiology
(respiration, enzymes, photosynthesis, ....). Introductory study of
genetics.

3rd semester

BCMM 2301 Microbial Physiology: [comp, 2 cr., 2 lec.]

Students will become familiar with Microbes Physiology & their
metabolism provide insight knowledge on their sources of energy &its
utilization as they are tiny factories for the production of high-value low-
volume products to low-value high-volume products which are its
primary & secondary metabolites. To explain prokaryotic and eukaryotic
structure and composition as well as the means by which nutrients are
transported into cells across membranes. The important metabolic
processes that occur in prokaryotes and eukaryotic microorganisms under
different environmental conditions will be discussed to explain the central
metabolic pathways starting from glucose, as well as other trophic
variations found in prokaryotes including the use of organic compounds
other than glucose, anaerobic fermentation, anaerobic respiration,
chemolithotrophy and photosynthesis. Kinetic of the energy and
biochemistry of Nitrogen fixation also will be covered. The regulation of
metabolism through control of gene expression and enzyme activity is
also covered. Prerequisite: BCMB1205.

BCMM 2302 Bacteriology and Actinomycetes : [comp, 2 cr., 2 lec.]
Students will become familiar with structure, morphology and life cycle.
Techniques including substrate production, sterilisation, disinfection,
isolation methods and isolation media. Study the growth, physiology,
metabolism and secondary metabolites of bacteria and actinomytes, the
aetiological ability of bacteria and actinomytes. Prerequisite: BCMB
1205.
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BCMM 2303 Microbiology Lab 1 : [comp, 1cr., 3 pra.]

Preparation of solid and liquid media, sterilization, incubation, different
microbial cultures, Growth curves, evaluation of growths, factor affecting
the microbial growth (Carbon sources, Nitrogen sources, temperature,
pH, C/N ratios, ...... ), aerobic and anaerobic respirations, enzymatic
activities and antimicrobial activities.

BCMC 2304 Thermodynamics & Separation techniques : [comp, 2
cr., 2 lec.]

Thermodynamics

Introduction and basic concepts, Energy transfer and analysis, First law of
thermodynamics, Properties of pure substances, Phases and phase
changes, Closed systems, Energy balance, Specific heats, Enthalpy,
Second law of thermodynamics, Third law of Thermodynamics,
Separation Techniques

Separation Techniques: (Brief about the methods and applications),
Chromatographic process, High Performance Liquid Chromatography ,
Gas Chromatography, Supercritical Fluid Chromatography (SFC),
Electrophoresis. Prerequisite: BCMC 1102

BCMC 2305 Bio molecules 1 : [comp, 2cr., 2 lec.]

Classification of carbohydrates. Function/Role of carbohydrates.

Physical property of carbohydrates. Stereochemistry of carbohydrates.
Chemical structure of amino acids, classification of amino acids.
Chemical reactions of amino acids. Chemistry composition of lipids.
Types of Fatty acids. Properties of fatty acids in lipids. Physical property
of Fatty acids. Chemical property of fatty acids. Nomenclature of fatty
acids. Prerequisite: BCMC 1202

BCMC 2306 Bio molecules 2 : [comp, 2 cr., 2 lec.]

Definition of nucleotides. Components of nucleotides. Nomenclature of
nucleotides. Structures of some common nucleosides. Derivatives of
nucleotides. Functions/Roles of nucleotides and their derivatives.
Differences between deoxyribonucleic Acid (DNA) and Ribonucleic acid
(RNA). Structural and chemical differences between DNA and RNA.
Similarities between DNA and RNA. Functions / roles of DNA function
/ Roles of RNA. Prerequisite: BCMZ 1101
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BCMC 2307 Biochemistry Lab 1 : [comp, 1cr., 3 prac.]
Separation and identification of food stuff using different chemical
compounds and different techniques.

BCMMTt 2308 Biostatistics : [comp, 2 cr., 1 lec. + 2 tu ]

Introductions to statistics, Describing the data using frequency tables,
graphs and measures, Exploring the data and finding the outliers, An
introduction to probability, random experiments and basic rules of
probability, = Random variables (Discrete with Binomial and Poisson
distributions) and (Continuous with Normal Distribution), Sampling
distributions and hence the confidence intervals of mean, Proportion,
variance, difference between two means, difference between two
Proportion, ratio of two variances, Hypothesis testing including one
sample and two samples for mean, proportion and variance, Applying the
statistical concepts using Minitab part-1.

Allied courses: the candidates choose 2 Cr. hrs.:

BCMA 2309 Bioethics and Biosafety [comp, 1 cr., 1 lec.]

Biorisks associated with microbiology, biochemistry, biotechnology and
molecular genetics research, risk assessment, biosafety guidelines and
levels, bioethical issues and their solutions, environmental ethics,
biomedical ethics, living organisms rights, intellectual property rights to
modern innovations, patent laws and processing.

BCMA 2310 Language course 1 (Deutch or french) [elect, 1cr., 2 tu.]

BCMA 2311 Marketing [elect, 1cr., 1 lec.]

What is marketing? — customer needs, wants and demands — market
offerings - produts, services and experienes — customer value and
satisfaction — exchanges and relationships - markets — marketing
management orientations — creating customer loyalty and retention — the
changing marketing landscape.




4 semester

BCMM 2401 Applied Microbiology : [comp, 2 cr., 2 lec.]

Applied microbiology is the study of the microbial world and the way it
interacts with our own. It looks at how we can harness and utilize the
powers of the microbes (bacteria, cyanobacteria, fungi and
actinomyecetes) in areas ranging from tissue culture, biotechnology to pest
control, to bio-refineries, to pharmaceutical applications. A wide range of
microbial bioproducts is discussed. Prerequisite: BCMM 2301

BCMM 2402 Microbiology Lab 2 : [comp, 1cr., 3 pra.]

Factor affecting the production of microbial secondary metabolites.
Chromatochraphic and instrumental separation and identification of
secondary metabolites. Antibiotic tests, biological control and
bioremediation assays. Evaluation and interpretation of all experiments.

BCMM 2403 Microbial Genetics : [comp, 3 cr., 2 lec. + 3 pra.]

The topics include cell cycle and cell division and how they regulate.
Differences between prokaryotic and eukaryotic gene expression and
regulation of gene expression. The central dogma (Chromatin structure,
organization and rearrangement, codes, nucleic structures, genes, DNA
replication and repair, RNA polymerases, cis- and trans-acting elements,
RNA processing, RNA transcription, Protein synthesis), the mechanisms
used to control and regulate gene expression. Mechanisms for the
preservation, mutation and repair, exchange of genetic information
between organisms, including (conjugation, transduction and
transformation). Gene regulation mechanisms that are of significance for
the virulence and development of antibiotic resistant microbes. Plasmids
(definition, function, types, structure), vectors. Prerequisite: BCMB
1205

BCMC 2404 Amino acids,and protein metabolism : [comp, 2 cr.,
2 lec.]

Amino acids; structure, synthesis and functions, biosynthesis and
breakdown of some amino acids, peptides, chemical nature and reactions.
Classification and types of proteins. Urea cycle. Protein reactions.
Creatine and creatinine biosynthesis. Polyamines. Prerequisite: BCMC
2305
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BCMC 2405 Carbohydrates and lipid metabolism:[comp, 2 cr., 2
lec.]

The exercise metabolism, view of energy metabolism, particularly as
affected by acute and chronic exercises. Study different pathways
through carbohydrate and lipids for energy production. Metabolism of
blood glucose. Major pathway for carbohydrates metabolism. Lipid
metabolism. Steps of fatty acid oxidation (B-oxidation). Biosynthesis of
triacylglycerol’s (triglycerides). Microsomal system for synthesis of
higher chain fatty acids. Prerequisite: BCMC 2305

BCMC 2406 Enzymology :[comp, 2 cr., 2 lec.]

General Introduction on enzymes. Factors that effect the activity of
enzymes. Enzymes regulation. Classification of enzymes. Differences
between free and immobilized enzymes. Production of enzymes.
Biotechnology production of enzymes. Application of immobilized
enzymes. Enzyme purification. Role of NAD+ NADP+, Folic acid and
Vit., B12 as biocatalysts. FMN/FAD, coenzyme A, Lipoic acid, biotin,
tetrahydrofolate and metal ions as biocatalysts. Michaelis—Menten
equation . Michaelis—Menten kinetic model of a single-substrate reaction.
Direct use of the Michaelis—Menten equation for time course kinetic
analysis. Practical significance of kinetic constants. Michaelis—Menten
Kinetics with intermediate. Multi-substrate reactions. Ternary-complex
mechanisms. Ping—pong mechanisms.  Prerequisite: BCMC 2304

BCMC 2407 Biochemistry Lab 2 : [comp, 1cr., 3 prac.]

Equipment’s and tools used in clinical labs and their uses. Preparation of
different buffers and their role in biochemical reactions.

Elective course: the candidates choose 2 Cr. hrs.:

BCMM 2408 Bacterial and Fungal Pathogenesis :[elec, 2 cr., 1 lec. +
3 pral]

The mechanisms of bacterial and fungal pathogenesis. Different
mechanisms of host resistance to bacteria and fungi are explored in
detail. In each example, bacterial and fungal reproduction, cytopathic
effects, immune response, and bacteria & fungal evasion are discussed.
Account for mechanisms of transmission, virulence, pathogenicity of
pathogenic microorganisms and methods for treatment and prevention of
medically important microorganisms. Account for the mechanisms of
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action of antibiotics and the genetic and evolutionary mechanisms behind
bacterial and fungal development of resistance to antibiotics.
Prerequisite: BCMM 2302

BCMM 2409 Food Microbiology : [elec, 2 cr., 1 lec. + 3 pra.]

Microorganisms metabolism: Fermentations and respirations. Electron
balance and energy yield. Microbial food industry (enzymes and
secondary metabolites of bacteria, actinomycetes, fungi and blue-green
algae). Infections in general, food borne infections and poisoning
(intoxications), mycotoxins, virulence properties. Microbial taxonomy
with description of microorganisms related to quality deterioration and
food safety. - methods for detecting microorganisms in food,
microorganisms as indicators of quality change and food safety as well as
microbiological criteria. Factors that determine microbial activity in food:
Contamination sources, the properties of the foodstuff, storage
conditions, microorganisms properties, biofilm, bacteriosines, natural
inhibitors in food, etc. Microbial resistance to preservation processes.
Microbial quality changes in food. Prerequisite: BCMM 2301.

Allied courses: the candidates choose 2 cr. hrs.:

BCMA 2410 Computer sciences : [elec, 2 cr., 1 lec.+2tu.]

This course will introduce students to programming and
software development through the lens of data exploration. This
course teaches students how to read and write code, as well as test
and "debug" it. This course covers functions, variables, and types, as
well as conditionals and Boolean expressions and loops. It also covers
handling exceptions, finding and fixing bugs, and writing unit tests; using
third-party libraries; validating and extracting data with regular
expressions; modeling real-world entities with classes, objects, methods,
and properties; and reading and writing files.

BCMA 2411 Quality control and Quality assurance [elec, 2 cr., 2 lec.]
A major objective of this course is to provide a strong background in
those chemical principles that are particularly important to analysis and
requirements of accreditation of laboratories. Concepts of quality and
quality systems - Requirements of accreditation of laboratories -
Proficiency testing-validation of methods- collaborative studies

5t semester
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BCMM 3501 Virology and Viral Pathogenesis : [comp, 2 cr., 2 lec.]
Replication of viruses in populations, animals, and the host cell. The
effects of viral infection on populations, individuals, and specific
molecular effects on the target cell. Role of viral infections in cancer and
degenerative diseases. Transmission of viral diseases, symptoms,
environmental factors affecting viruses, the mechanisms of viral
pathogenesis and the different host resistance to viruses are explored in
detail. HIV, SARS and Influenza as well as the new century viruses are
used as examples. In each case, viral replication, cytopathic effects,
Immune response, and viral evasion are discussed. Prerequisite: BCMM
2302.

BCMM 3502 Microbial Water pollution : [comp, 3 cr., 2 lec. + 3 pra.]
Provide information on the basic concepts of water pollution produced by
microbes and algae, and its effects on human and ecosystem health.
Mechanisms of polluted water treatments, biological, biochemical and
radiation methods.

Prerequisite: BCMB 1205

BCMM 3503 Microbiology Lab 3 : [comp, 1cr., 3 pra.]
Viral symptoms, dilution end-point of plant and animal viruses, serology,
inhibition of virus. Environmental factors affecting viral infections.

BCMC 3504 Endocrinology : [comp, 2 cr., 2 lec.]

Functions and characteristics of the Endocrine System. Mode of
hormones action. Different types of hormones. Characteristics of the
Endocrine System. Chemical Structure of Hormones. Control of
Secretion Rates. Transport and Distribution in the Body. Metabolism and
Excretion. Metabolic clearance rate (MCR). Classes of Hormone
Receptors. Mode of action of hormones. Signal Transduction. Membrane-
Bound Hormone Receptors, Intracellular Hormone Receptors. Action of
Steroid Hormones versus Gonadotropin Hormones. Mechanisms of
endocrine disease. Pituitary Gland and Hypothalamus. Characteristics of
hypothalamic releasing hormones. Relationship of the Pituitary Gland to
the Brain. Hormones of the Posterior Pituitary. Hormones of the Anterior
Pituitary. Thyroid Gland, Parathyroid Glands, Endocrine Pancreas,
Adrenal Glands. Prerequisite: BCMC 2404

BCMC 3505 Nutrition : [comp, 2 cr., 2 lec.]
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Identify the two major classes and requirements of vitamins. Role of
some vitamins and minerals in nutrition and their related diseases.
Recognize vit A, vit.D vitamin E and Vit. K. The requirement and
sources of iron. The sources of water soluble vitamins. The chemistry of
vitamin C. The coenzyme activity. The chemistry of Riboflavin (Vitamin
B2), folic acid. Zinc and magnesium metabolism. Calcium metabolism.
Prerequisite: BCMC 2405

BCMC 3506 Body Fluids and Biological functions :[comp, 2 cr., 2
lec.]

Organs and organs system (structure and function) such as kidney, liver,
digestive system, heart, etc. Types, distribution and homeostasis of body
fluids. Blood functions. Blood composition. Blood plasma and proteins.
Red Blood Cells (RBCs). Hemoglobin; (structure and gas transport).
White blood cells. Platelets and blood clotting. Cerebrospinal fluid (CSF).
Main functions. Flow and circulation of CSF. Sample collection.
Hydrocephalus. Lymph andLymph function. Difference between blood
and lymph. Urine. Diagnostic body fluid testing and clinical significance.

BCMC 3507 Biochemistry Lab 3 : [comp, 1 cr., 3 prac.]
Urine assays. Determination of some metabolites using biochemical
reactions.

BCMMt 3508 Mathematical modelling : [comp, 1 cr., 2 tu.]
1.Developing the notion of vectors and their properties in plane and
space. 2. Presenting the calculus of vector functions and curves. 3.
Knowing the basic quadric surfaces, level curves and their applications,
In cartesian, polar and cylindrical coordinates. 4. Developing the ability
to differentiate functions of several variables. 5. Modeling and solving
optimization problems in several variables. 6. Providing students with the
skills of computing multiple integrations. 7. Modeling various
applications to practical problems as multiple integration. 8. Knowing,
line, and surface integrals as well as Green’s & Stokes’ theorems. 9.
Modeling various physical problems as line, and surface integrations and
to solve them.

Elective course: the candidates choose 2 Cr. hrs.:
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BCMM 3509 Biotechnological Applications in Microbiology : [elec, 2
cr., 1lec. + 3 pra]

Covers microbiological and biochemical background related to current
biotechnological applications. Case studies of biotech-companies, and
basic information related to patents and start-up companies. Topics
include biofuel, bioremediation, agricultural, medicinal and
environmental applications. Prerequisite: BCMM 2301.

BCMM 3510 Microbial Disease Dynamics : [elec, 2 cr., 1 lec. + 3 pra.]
Learn how the immune system interacts with microbial infectious
diseases. An introduction to microbial diseases and immunology.
It concentrates on the way in which the immune system is critical to the
prevention of infections. Prerequisite: BCMM 3501.

Allied courses: the candidates choose 1 Cr. hrs.:
BCMA 3511 Language course2 [Elec, 1cr., 2 tu.]
Prerequisite: BCMA 2310

BCMA 3512 Seminars 1 [Elec, 1 cr., 2 tu.]

Attend two special seminars in the field of biochemistry and
microbiology. Present the comment on the seminar and presented it in
class meeting.

6" semester

BCMM 3601 Microbial fermentation and bioenergy:[comp, 2 cr., 2
lec.]

To study the design and construction of fermentors and parameters to be
monitored and controlled in fermentation process. Study the principle of
sterilization necessary for fermentation. Study the cell growth and
formation of products. Evaluation of the Kkinetics and mechanism of
microbial growth. Introduction and applications of biofuels produced
from different microbes (bacteria, fungi, cyanobacteria and algae).
Prerequisite: BCMM 2401

BCMM 3602 Microbiology Lab 4 : [comp, 1 cr., 3 pra.]
Fermentation experiments, factors affecting fermentation process, biofuel

productions, factors affecting biofuel productions.

BCMM 3603 Molecular Biology : [comp, 2 cr., 2 lec.]
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Molecular biology techniques and interpretations, molecular markers and
their applications, evolution, biosystematics. Restriction enzymes and
ligases, sequencing, genome, genetic engineering, gene cloning, vector
and vectorless transformation methods, CRISPR-Cas9. Dideoxy Scaling
Gel Method. Synthetic and inhibitory compounds. Enzyme Catalysis and
Protein Engineering. Energy transduction in Bacteria, Mitochondria and
Chloroplasts. Transmembrane signaling molecules and mechanisms.
Prerequisite: BCMM 2403

Elective course: the candidates choose 6 Cr. hrs.:

BCMC 3604 Immunology : [comp, 2 cr., 2 lec.]

General characteristics of the immune system. Major histocompatibility.
Immunotherapy. Innate immunity and its elements. Acquired immune
system. Lymph and lymphatic organs. Antigen types. B and T Cell
receptors. Humoral immune response. Cell mediated immune response.
Advanced study in immunotherapy. Hypersensitivity; types,
mechanisms, Factors in the development of allergic diseases. Diseases in
Humans. Radioallergosorbent Test (RAST). Protective role of IgE. Non-
autoimmune type Il reactions. Autoimmune diseases mediated by direct
cellular damage. Components of the Immune system. Organs and tissues.
Immune cells.  Prerequisite: BCMC 3506

BCMC 3605 Cancer biology : [comp, 2 cr., 2 lec.]

Introduction to cancer and cancer biology. Cancer risk factors.
Morphological features of apoptosis. Therapeutic approaches targeting
apoptosis. Abnormal cell growth. Differences between normal and cancer
cells. Differences between benign and malignant tumors. Nomenclature
& Classification of tumors. Tumors grading and staging. Cancer risk
factors. Cancer incidence. Gene contribution to cancer. Mutations and
cancer. Compare and contrast oncogenes and tumor suppressors. The
contribution of genes to the risk and growth of cancer. Use all this
information to describe how cancer is a genetic disease. Hallmarks of
Cancer. Introduction to the Hallmarks of cancer. Types of cell death.
Apoptosis, necrosis pathways. Prerequisite: BCMC 3504

BCMC 3606 Drug metabolism: [comp, 2 cr., 2 lec.]

Pharmacology definition, the nature of drug, drug reactivity and drug-
receptor bond, binding with receptors bonds. Pharmacodynamics
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processes, Types of drug-receptor interactions, Agonist drugs, Antagonist
drugs. Pharmacokinetic processes. Pharmacokinetics and
pharmacodynamics. Prerequisite: BCMC 3505

BCMC 3607 Isolation, purification and characterization of enzymes :
[elec, 2 cr., 2 lec.]

Steps involved in isolation of a protein or enzyme. Steps involved in
purification of a protein or enzyme. Enzyme activity, specific activity,
purification fold & yield. Prerequisite: BCMC 2406

Elective course: the candidates choose 2 Cr. hrs.:

BCMM 3608 Microbial Diversity : [elec, 2 cr., 1 lec. + 3 pra.]
Students will learn what microorganisms are (identification, phylogeny,
genome structure, and regulation), how they make a living (their diverse
roles in ecosystems: from free-living to symbiotic to pathogenic). Content
will cover all major groups of microorganisms, including bacteria,
archaea, viruses, and eukaryotes (protists, algae and fungi). Prerequisite:
BCMB 1205

BCMM 3609 Intercellular Signaling and Disease : [elec, 2 cr., 2 lec.]
Introduces cell-to-cell communication mechanisms, which are
fundamentally essential but still not well understood. From well-
established to cutting-edge, researches of intercellular communication
and how its malfunction leads to diseases are discussed. Prerequisite:
BCMM 3510

BCMT 3610 Training : [comp, 3 cr., 6 pra.]
8 week training in Biochemistry or Microbiology activity system.
Prerequisite: Pass 63 hrs.

BCMC 3611 Biochemistry Lab 4 : [comp, 1 cr., 3 prac.]

WBCs Cell count and differentiation using microscope. Seminal analysis
and stool examination.

7™" semester

BCMM 4701 Microbiological Analyses : [comp, 3 cr., 2 lec. + 3 pra.]
This course will review the sampling and analysis of microbiological
contaminants in water, air, soil and on different surfaces. Explain the
advantages/disadvantages of using indicator bacteria in
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environment/occupational settings. Infection controls. Students will learn
how to utilize, compare and analyze the different types of assays. Study
pharmaceutical and medical analyses. Prerequisite: BCMM 2301

BCMM 4702 Microbiology Lab 5 : [comp, 1 cr., 3 pra.]

Analyses of microbiological contaminants in water, air, soil and on
different surfaces. Some pharmaceutical and medical analyses. Infection
controls assays.

BCMM 4703 Molecular biology Lab : [comp, 1 cr., 3 pra.]

Protein isolation and SDS-PAGE, isozymes, DNA and RNA extractions,
cDNA synthesis, PCR & g-PCR, electrophoresis Profiling with molecular
markers (RAPD, ISSR, Scot, sRAP,....), genetic transformation, gene
cloning, restriction enzymes, comet assay, interpretation by dendrograms,
evaluation of polymorphisms, Western blotting/ELISA. Prerequisite:
BCMM 3603

BCMC 4704 Biochemistry Lab 5 : [comp, 1 cr., 3 prac.]

Determination of some metabolites in different biological samples using
specific kits.

Elective course: the candidates choose 2 Cr.hrs.:

BCMM 4705 Microbial Endophytes : [elec, 2 cr., 1 lec. + 3 pra.]
Studying intercellular relationship in certain plant species that lead to a
symbiotic interaction between the host and its endophytic microbes. This
course demonstrates the ability of many types of endosymbionts, acting
as a unit with hosts to better survive, compete and reproduce.
Applications of such endophytes are also discussed, for example,
pharmaceutical ~ developments and  agricultural ~ management.
Prerequisite: BCMM 2302

BCMM 4706 Biometry : [elec, 2 cr., 2 lec. ]

The purpose of the course is to teach fundamental concepts and
techniques of descriptive and inferential statistics with applications in
microbiology. Basic statistics, including probability, descriptive statistics.
Inference for means and proportions, and regression methods are
presented.
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Elective course: the candidates choose 4 Cr.hrs.:

BCMC 4707 Clinical Biochemistry : [comp, 2 cr., 2 lec.]

This course deals with some disease such as Diabetes mellitus, anaemias,
viral hepatitis, gout. Calcium homeostasis. Regulation, parathyroid
hormone, calcitonin and Calcium distribution. Deficiency, causes and
diseases. Iron metabolism & anaemia. General treatment for anemia.
carbohydrate digestion, regulation of plasma glucose level, normal
Insulin metabolism and action of insulin on the cell. Action of insulin on
carbohydrate, protein and fat metabolism. Classification of Diabetes
mellitus (DM): Type 1 Diabetes Mellitus. Type 1 Diabetes Mellitus
Etiology. Risk Factors. Clinical symptoms. Pathophysiology. Drug
Therapy. Complications of DM, gout and wuric acid synthesis.
Antimetabolites of purine nucleotides. Viral hepatitis A-E Viruses.
Types, transmission, diagnosis, prevention and treatment. Lipids and
lipoprotein disorders. Apolipoproteins, types of lipoproteins. Causes of
hyperlipidemia and dyslipidemias. Arteriosclerosis and
Hypolipoproteinemia. Treatment of hyperlipidemia. Prerequisite:
BCMC 2405

BCMC 4708 Stem Cells : [elec, 2 cr., 2 lec.]
Diversity of Human Cells. Stem cell types, characteristic features,
differentiation. Role of stem cells in medical applications.

BCMC 4709 Neurosciences : [elec, 2 cr., 2 lec.]

The course covers 7 major topics in cognitive neuroscience: sensory
systems, long-term memory and sleep, motor control, attention, working
memory, cognitive control, and social neuroscience.

BCMC 4710 Forensic Science : [elec, 2 cr., 2 lec.]

Modern and advanced methods and strategies of nucleic acid
manipulation, and characterization of genes in cells and whole organisms
are presented. Topics include; delivery of genes into cells and animals,
generation of transgenic and gene knockout animals, genome
editing, DNA forensics, and aspects of systems biology. Prerequisite
BCMC 3603

BCMJ 4711 Bachelor Project :[comp, 3 cr., 1 lec.,6 prac.]




At first original laboratory research in the field of biochemistry or
microbiology under the supervisions of faculty members is approved by
the administration of the program. Student must present seminar at the
end of the semester to evaluate their proposal research project (2 hr/w
credit hours per week equivalent 6 hr/w laboratory hours per week). The
course is designed to offer students an in-depth understanding of research
design and methodology and train them in creating a study plan and
critically assessing scientific literature. This course will provide students
with the body of theoretical knowledge and practical skills of scientific
work (1 hr/w Lecture per week). The course includes: Concepts in
international journal and scientific publication - Introduction to data and
statistical analysis - Ethical issues - Useful websites and applications for
researchers - Plagiarism and paraphrasing - Writing and presenting a
granted research proposal - The journey of paper writing, submission and
reviewing - Poster presentation and important tips to participate in a
conference. Prerequisite: Pass 90 hrs.

BCMMt 4712 Biological modeling Lab : [comp, 1 cr., 2 tu .]

1. Introducing higher order differential equations and their solutions.

2. Introducing solutions of systems of first order differential equations.

3. Studying numerical solutions of differential equations using computer
algebra systems (CAS).

4. Investigating continuous population models.

5. Studying discrete population models.

6. Introducing basic models for interacting populations.

7. Studying the dynamics of infectious diseases.

8" semester

BCMM 4801 Bioinformatics :[comp, 2 cr., 2 lec.]

Students will become familiar with a variety of currently available
genomic, transcriptome and proteomic databases (GeneBank, Swiss-Prot,
....), analyze their search results using software available on the internet
(e.g. BLAST, ClustalW, ....), primer design. Students will learn how to
compare and analyze biological sequences and how to interpret the results
of their analyses. Students will learn how to construct phylogenetic trees
based on biological sequence data. Students will become familiar with the
principles and applications of microarrays. Students will be able to
perform elementary predictions of protein structure and function.
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Students will be able to perform elementary comparative genomic
analysis. Prerequisite: BCMM 2308

BCMC 4802 Biochemistry Lab 6 : [comp, 2 cr., 3 prac.]
Isolation, purification and characterization of some proteins, enzymes
using different molecular techniques.

Elective course: the candidates choose 4 Cr. hrs.:

BCMM 4803 Nanotechnology and bioremediation : [comp, 2 cr., 2
lec.]

This class will present students with various aspects of active research on
next-generation nanoscale materials and electronic devices. Topics
include  nanomaterials,  nanofabrication,  nanoelectronics, and
bionanotechnology. Bioremediation covers strategies ranging from in situ
(microorganisms and plants), solid phase, slurry phase, and vapor-phase
treatments. Emphasis also will be placed on natural attenuation.
Prerequisite: BCMM 4701

BCMM 4804 Microbial life and Climatic change : [elec, 2 cr., 1 lec. +
3 pra]

provides an overview of microbial life, and their importance in the
biosphere. introduces the relationship between microbes and climate
change while describing microbial diversity and activities in different
environments. Prerequisite: BCMM 2301

BCMM 4805 Microbial toxicology : [elec, 2 cr., 1 lec. + 3 pra.]

The goal of this course is to introduce the students to some of the
unifying concepts of microbiology and toxicology relating to water, food
and feed-stuffs, the most common and significant sources of infectious
diseases caused by microbial contamination. The course will explore the
types of toxicants, their routes of exposure and modes of action, as well
as their effects on human health and the environment. Prerequisite:
BCMM 3510

Elective course: the candidates choose 4 Cr. hrs.:
BCMC 4806 Inborn Error of metabolism: [elec, 2 cr., 2 lec.]
Study some genetic disorders; causes, diagnosis and routes of treatment.
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Disturbances in protein metabolism and amino acids; causes, diagnosis
and treatment. Mutation of some enzymes and related diseases.
Prerequisite: BCMC 2404.

BCMC 4807 Industrial biochemistry : [elec, 2 cr., 2 lec.]

study of the structure and biological function of cellular molecules such
as proteins and DNA, and how these molecules interact to form living
cells). Study of the applications of biological molecules for medical,
industrial, environmental, agricultural or analytical purposes.

BCMC 4808 Drug design : [elec, 2 cr., 2 lec.]

In this course, a systematic approach establishes the fundamental
physicochemical principles applicable to dosage forms. The foundational
scientific principles are illuminated with key examples of solution drug
dosage forms. These concepts are relevant to current as well as future
dosage forms as drugs must be dissolved before they can be absorbed into
the systemic circulation and eventually reach the site of action.
Prerequisite: BCMC 3606

BCMC 4809 Genetic engineering and gene therapy : [elec, 2 cr., 2
lec.]

This course deals with gene therapy background. How does gene therapy
work? Types of gene therapy and role of viruses in this type of treatment.
Prerequisite: BCMC 4708

BCMJ 4810 Research Project : [comp, 3 cr., 6 prac.]

The laboratory research in the field of Biochemistry or microbiology is
completed in semester eight. Student must present scientific paper, poster
and seminar at the end of the semester to evaluate their bachelor project (
2 hr/w credit hours per week equivalent 6 hr/w laboratory hours per
week). Prerequisite: BCMJ 4711

Elective course: the candidates choose 2 Cr. hrs.:

BCMMA4811 Microbiomes : [elec, 2 cr., 2 lec.]

Microbiomes will describe a deep understanding of microbial
communities and their diversity on hosts, such as gut microbiome and its
effect on health. How microbiomes can be used to improve health and
treat diseases and how the microbiome continues to shape the future of
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precision health therapeutics, where it is targeted to treat a variety of
disease states.

BCMM4812 Medical Microbiology : [elec, 2 cr., 2 lec.]

The course will describe biological characteristics of microbes, principles
of disease transmission and prevention, pathogenesis and immunity,
antibiotic resistance. Understand how microbes cause infectious disease.
Describe a range of bacterial, viral and eukaryotic pathogens responsible
for infectious disease in terms of biological characteristics, pathogenesis
and epidemiology, diseases caused. Prerequisite: BCMM 4805

BCMMA4813 Cell and Tissue Culture Technology : [elec, 2 cr., 1 lec.,
3 prac.]

Tissue culture as a tool for genetic engineering, vector and vectorless
ways of microbes and plant transformation, applications for different
disease resistances, for stresses tolerance, bioreactors of genetic modified
organisms (GMOs), debates of using GMOs. Prerequisite: BCMM 3603

Allied courses: The candidates choose 1 Cr. hr.

BCMA 4814 Language course 3 [elec, 1cr., 2 tu.]
Prerequisite: BCMA 3511

BCMA 4815 Seminars 2 [elec, 1cr., 2 tu.]
Attend two special seminars in the field of biochemistry and
microbiology. Present the comment on the seminar and presented it in
class meeting. Prerequisite: BCMA 3512.
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