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A. Programme Specification

Programme Title Industrial Biotechnology

Awarded Degree B. Sc. Industrial Biotechnology

Parent Department | Botany Department

Awarding Institution | Faculty of Science — Tanta University

Coordinator Head of Botany Department

QAA Benchmarking | Academic Reference Standards (ARS)
Standards

Date of Approval | ----------

I- Introduction

Biotechnology is the use of organisms and their cellular, subcellular or
molecular components in order to provide goods and services to man
and other forms of life. Biotechnology is a rapidly expanding area,
offering enormous benefits and challenges, and the prospect of solving
many of the problems faced by the world today. It requires the
knowledge of Microbiology, Botany, Zoology, Biochemistry, Genetic
Engineering sciences and their integration to design and process
competitively valuable food, pharmaceutical and industrial products, in

addition to clinical and environmental services.

Faculty of Science, Tanta University is introducing an inter-

departmental B.Sc. degree majoring in Industrial Biotechnology.

This program is mainly taught by three Departments: Botany (offering
and coordinating), Zoology and Chemistry. In addition, and whenever
required, nominated expertise from the industry sector could be invited

to teach some lectures relevant to the contents of selected courses. It
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is a four years distinctive program based on the credit hours system. It
aims to prepare market-ready, well-trained professional graduates in
different aspects of biotechnology and its applications within the
agricultural, industrial and environmental sustainability. The graduates
of this program will be market-competitive, as they will receive high
quality training in various biotechnology aspects including PCR
techniques, gene cloning, gene discovery, gene transfer, cell and
tissue cultures, immunology, fermentation, microbial, plant and animal
biotechnology, medicinal biotechnology, pharmaceutical

biotechnology, bioinformatics, project management, marketing... etc.

Students will regularly attend training sessions in relevant companies
and factories. Importantly, between level three and level four, students
will attend obligatory summer training for four weeks (20 hours/week)
in companies, factories or research institutes for training on
applications of biotechnology. Furthermore, as a requirement of
graduation, every student will execute a research project (during level
four) that includes a novel idea about an application of biotechnology
for the production of a valuable and competitive product.

Various courses in this program were designed to fulfill the
requirements for preparing graduates of Industrial Biotechnology that

are stated by the following Academic Reference Standards (ARS).

II- Academic Reference Standards (ARS) for B.Sc. degree in
industrial biotechnology (by Faculty of Science, Tanta University)
The program provides an integrated study of the biology, practical

skills and production methods relevant to biotechnology. Students will
receive high quality training in various biotechnology aspects including

2/
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PCR techniques, gene cloning, gene discovery, gene transfer, cell and
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tissue cultures, immunology, fermentation, microbial, plant and animal
biotechnology, medicinal biotechnology, pharmaceutical
biotechnology, molecular farming, bioinformatics, project management,
marketing... etc. Technological advances, such as genetic engineering
and the design of fermenters, on which the modern revolution in
biotechnology is based, are highlighted. Specific applications,
particularly in agriculture, food production, forensics and clinical
medicine, have been chosen to illustrate the economic, social and
environmental importance of biotechnology.

Career_opportunities for the graduates in this program include food

industry, agricultural business, pharmaceutical companies, public and
private hospitals, Vaccine and Serum Agency, blood banks, gene
banks, Environmental Affairs Agency, various industrial companies

and research institutes, etc.

1. General attributes of Industrial Biotechnology graduates
Graduates of Industrial Biotechnology program must be able to:

1. Integrate biological concepts, facts, ideas and techniques for
practical applications of biotechnology in society and industry.

2. Demonstrate skills in problem solving, particularly in practical
contexts associated with biotechnology.

3. Exhibit awareness of the ways in which biotechnology can
beneficially affect the human life and improve the quality of the
environment without undesirable side effects.

2. Knowledge and understanding

Graduates of Industrial Biotechnology program must be able to:

1. Report the structure, function and classification of different living
organisms.
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State different principles of Mathematics, Physics and

Chemistry that are important for Biology.

Review the basic metabolism in plants and animals.

Give an account on various hormones, enzymes and cofactors

in living organisms

5. Describe various concepts of molecular genetics and genetic
engineering, with ability to present an understanding of the
topics of genomics and proteomics.

6. Report various techniques of microbial growth, sterilization,
culturing and identification.

7. Give an account of tissue culture and its applications.

8. Give accounts on different environmental issues including,
environmental sustainability, management, impact assessment,
biodiversity and natural reserves.

9. Review the topics of immunochemistry, drug metabolism and
clinical biochemistry.

10. Report the importance and applications of microbial, plant and
animal biotechnology in the production of valuable goods.

11. Present an understanding of the applications of biotechnology
in industry, agriculture, medicine, forensics and drug
manufacturing.

12.Review the applications of enzymes in biotechnology.

13.Give accounts on the importance of programming, biostatistics
and bioinformatics in biotechnology.

14. Present an awareness of international standards of bioethics

and biosafety in biotechnology

oW

3. Intellectual skills
Graduates of Industrial Biotechnology program must be able to:

1. Argue the importance and benefits of biotechnology for human
life and the environment.

2. Compare between the production of a product by traditional
ways and by the application of genetic engineering tools.
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3. Discuss various molecular aspects of cell signaling in different
living organisms, and be able to integrate them for a cautious
use of biotechnology applications.
4. Explain different applications of biotechnology in agriculture,
industry, medicine and environmental issues.
5. Develop hypotheses for how to apply different biotechnology
practices in industry, agriculture, food production, drug industry,

clinical medicine or in facing an environmental problem.

4. Practical skills
Graduates of Industrial Biotechnology program must be able to:

1. Apply biotechnology techniques to use microorganisms, plants
and animals for production of valuable goods.

2. Use techniques of biotechnology in food industry.

3. Apply genetic engineering tools for production of crop plants
and animals with improved quantity and quality and with
improved resistance to severe environments.

4. Design bioreactors for production of biological products on a
large scale.

5. Employ biotechnology in production of pathogen-free plants.

6. Use of biotechnology in production of biofertilizers and
biopesticides.

7. Apply biotechnology procedures in bioremediation of
contaminated environments.

8. Employ biotechnology techniques in the production of
competitive industrial, medicinal and pharmaceutical products.

9. Apply biotechnology techniques in bio-fuel production.

10.Apply different skills of programming, biostatistics and
bioinformatics in biotechnology.

11.Make a feasibility study and construct an industrial plan for
production of valuable and competitive product(s) using
biotechnology techniques.

12.Economically market biotechnology products.

13.Demonstrate well entrepreneurship skills in the marketplace.
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[11. Curriculum Structure and contents:
Program duration: at least four years (8 semesters),
Programme levels: four levels (132 hours)

Programme structure:

Number of credit hours per semester

Level—1 First semester: Lectures 12 Lab. 5 Total 17
Second semester: Lectures 12 Lab. 5 Total 17
Level —2 First semester: Lectures 12 Lab. 5 Total 17
Second semester: Lectures 12 Lab. 5 Total 17
Level — 3  First semester: Lectures 12 Lab. 4 Total 16
Second semester: Lectures 12 Lab. 4 Total 16
Level —4  First semester: Lectures 12 Lab. 4 Total
Second semester: Lectures 11 Lab. 5 Total
Overall credit hours Lectures Total

Number of credit hours of basic sciences
courses: No.

Number of credit hours of courses of social
sciences and humanities:

Number of credit hours of specialized courses:

Practical/field training (Summer training)
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IV. Course codes

Code Description
BT Biotechnology
Z0 Zoology
CH Chemistry
MA Mathematics
PH Physics
BC Biochemistry
Cs Computer Science
UN University
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V. Courses contributing to the program

LEVEL ONE
Semester (1): (17 Hours/Week)
- Hours/Week
Code | Preq. Course title Lec. IPrac. Cred.
BT121 | ------ Botany | 2 | 2 3
BT123 | ------ Introduction to biotechnology | 1 - 1
Z0125| ------ General Zoology | 2 | 2 3
CH127| ------ General Chemistry | 2 | 2 3
MA129 | ------ Mathematics | 1] 2| 2
PH131| ------ General Physics | 1|2 2
UN133| ------ Scientific English 2 - 2
Select 1 credit from the
UN135| ------ —IA a1l 1| - 1
UN137| ------ General geology 1 - 1
UN139| ------ pslall daudd g & 58 1| - 1
17
Semester (2): (17 Hours/Week)
Code | Preq. Course title 1 el:c u;ggvegrid_
BT122 | ------ Botanv I 2 2 3
BT124 |------ Bio-membranes 1 - 1
720126 | ------ General Zoology Il 2 2 3
CH128 | ------ General Chemistry Il 2 2 3
MA130 | ------ Mathematics Il 1 2 2
PH132 | ------ General Physics I 1 2 2
UN134 | ------ e — S 2 - 2
Select 1 credit from the
UN136 | ------ 33 sl Adld 1 - 1
UN140 | ------ piaall 5 o il 1 - 1
UN138 | ------ Ay Adld 1 - 1
17
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LEVEL TWO
Semester (1): (17 Hours/Week)
: Hours/Week
Code | Preq. Course title oc. | Prac. | Cred.
BT221 | BT122 | Viruses and Bacteria 2 2 3
BT223 | ™ Mycology and plant 5 5 3
pathology
BT225 BT121 Phot_osynthess and 5 5 3
respiration
BT227 | coeee G_en_eral e_zcology and 5 5 3
biodiversity
BT229 | CH127 N_anochemlstry for 5 i 5
biotechnology
BC231 | BT121 | Enzymes and cofactors 2 2 3
17
Semester (2): (17 Hours/Week)
- Hours/Week
Code | Preq. Course title Lec. | Prac. | Cred.
BT222 | eomeeee Alga_e and their 5 5 3
applications
BT224 | -------- Hormones 2 2 3
Molecular biology methods
BT226 | BT122 and genetic engineering 2 2 3
20228 | z0125 | Toxicology 2 - 2
BC230 | CH128 | Basic metabolism 2 2 3
CH232 | —memeee Chemlstry of dyes and 5 5 3
Textile
17
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LEVEL THREE
Semester (1): (16 Hours/Week)
Course title Hours/Week
Code Preg. Lec. | Prac. | Cred.
BT321 | ------- Bioremediation 2 - 2
BT323 | BT221 | ~Nysiology of 2 | 2 | 3
microorganisms
BT325 | BT224 | Cell and tissue culture 2 2 3
BT327 BT225 | Molecular bases of plant 5 i 5
stresses
Z0329 | ZO126 | Parasitology 1 2 2
BC331 | BC230 | Clinical biochemistry 1 2 2
BC333 | CH128 Body_flwd and biological 5 i 5
functions
16
Semester (2): (16 Hours/Week)
Course title Hours/Week
Code Preg. Lec. | Prac. | Cred.
BT322 | BT226 | Genomics and proteomics 2 - 2
BT324 | BT327 | Blostatistics and 2 | 2 | 3
Bioinformatics
Z0326 | Z0125 | Immunochemistry 2 2 3
0328 | ------ Molecular embryology 2 2 3
BC330 | BC333 | Drug metabolism 2 - 2
CS332 | e Introductlo‘n to 5 5 3
programming
16
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LEVEL FOUR

Semester (1): (16 Hours/Week)

i Hours/Week
Code | Preq. Course title Lec. | Prac. | Cred.
BT421 | BT323 | Bioreactors 2 2 3
BT423 | BT222 Biotechnology and bio- 1 5 5
fuel production
BT425 | BT221 | Applied microbiology 2 2 3
BT427 | BT226 | Plant biotechnology 2 - 2
Select 6 credits from
the following modules
BT429 | BT226 | Forensic biotechnology 1 2
BT431 | BT325 Bioteghnology and plant 5 i 5
breeding
Economics and
BT433 | ------- marketing in 2 - 2
biotechnology
BT435 | BT124 I\/_Iolec_ular aspects of cell 5 i 5
signaling
BT437 | wooeee Scientific _vvriting and 1 5 5
presentations
Z0439 | BT123 | Animal biotechnology 2 - 2
16
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Semester (2): (16 Hours/Week)
Course title Hours/Week
Code | Preg. Lec. | Prac. | Cred.
BT422 | BT425 In_dustr_lal and food 5 5 3
microbiology
Research project
BTA24 | -~ (biotechnology) i 6 3
Environmental
BT426 | BT227 | management and impact 2 - 2
assessment
BT428 | BT226 B_loethlcs and bio-safety in 5 i 5
biotechnology
Select 6 credits from
the following modules
BT430 | BT123 | Pharmaceutical 1| 2| 2
biotechnology
BT432 | BT226 | Medical biotechnology 2 - 2
BT434 | BT427 B_lofertll_lz_ers and 5 i 5
biopesticides
BT436 | BT223 | Plant pathogenicity 2 - 2
BT438 | ------- Entrepreneurhip skills 2 - 2
BT440 | BT123 | CUMrentiopicsin 2 | - | 2
biotechnology
16




R ﬁ e lial) 4y gaal) d583 Tl
h G Industrial Biotechnology

Field training:

Students are required to undertake one period of at
least 4 weeks (20 hours/week) of approved field
(natural protectorates) experience in industry, or in
appropriate laboratories or institutions. The students

are expected to seek the relevant training starting from
level three.
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B. Course Descriptions

Level (1) — Semester (1)

BT121- Botany | (2-2-3)

This course gives an opportunity to provide the students with
comprehensive principles and concepts underlying plant
structure and physiology. The course aims to provide students
with knowledge and understanding about the concepts of plant
morphology, and environmental effects. Also, this course aims
to provide students with knowledge and understanding about
plant tissues and anatomy, of primary structure of stems and
roots and anatomy of plant leaves. In addition, this course
includes topics in Plant Physiology that will enable students to
gain knowledge and understanding of proprieties of water, the
plant-water relationships and transport processes. The topics in
this course also are extended to enzyme action and factors
affecting its activity. Most importantly, students will gain
detailed information about the two main metabolic processes:
photosynthesis and respirations.

Practical: This course will include laboratory sessions covering
the inspection of plant cell contents, types of tissues and plant
organs. Physiological experiments will study various
phenomena including osmosis, enzyme action, photosynthesis
and respiration in plants.

BT123- Introduction to biotechnology (1-0-1)

This course aims to introduce first year Industrial Biotechnology
students to the definition of biotechnology and basic principles
applied in industrial biotechnology. Economic and ethical aspects
of the development of novel products and the potential environmental
benefits of using biotechnological processes will be presented. An
overview of the methods and techniques used in biotechnology
will be introduced. Simple applications for biotechnology in
agriculture, medicine, food industry etc. will be presented as
well.
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Z0125- General Zoology | (2-2-3)
This course aims to enable students to gain the fundamental
cellular and sub-cellular characteristics of cells with emphasis
on structure and function of organelle systems common to
eukaryotic cells. The course is extended to include the
histology of different organs. The mechanisms of some
biological process covering the animal activity, the mechanism
of the animal development, as well as the interaction between
animals and their environments will be discussed.

Practical: This course will include laboratory sessions covering
the inspection and study of different cytological and histological
structures.

CH127- General Chemistry | (2-2-3)

The aims of this course are to discuss the basic principles of
writing chemical equations, units and chemical calculations,
concepts of the matter and its states (solid, liquid and gaseous)
and the underlying laws, and provide students with the
elementary concepts of thermochemistry including writing of the
thermochemical equations with emphasis on the corresponding
laws. And to place an emphasis on the theories discussing
atomic and molecular structure, the basis for arrangement of
the elements in the periodic table, the periodic trends of
properties as well as the nature and types of chemical bonding.
In addition, this course will give students an introduction to the
fundamental and basic components of atomic nucleus and the
theories describing the stability of the nucleus as well as the
nature of radioactivity. Other concepts including ionic
equilibrium in solutions, the principles and procedures of
gualitative separation and identification of both acidic and basic
radicals will be covered as well.

Practical: This course will include laboratory sessions dealing
with the identification of various elements depending on their
proprieties related to their location in the periodic table
including analysis of elements from group I, Ill, 1V, V and VI.
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MA129- Mathematics | (1-2-2)

This course aims to discuss how to find the limits, continuous
and differentiation for functions that have one variable. And to
teach how to use the differentiation to expand any function and
draw it by the upper and lower limits. Also this course aims to
develop the mathematical induction to proof validity of the
inequality and equations and study the mean of the
mathematical logic and how to use it in solving problems.

Practical: Exercise sessions covering the theoretical parts of
this course will be introduced in parallel to the lectures of this
course.

PH131- General Physics | (1-2-2)

This course aims to enable students to acquire good awareness
of units and dimensions of different physical quantities and
know how to use dimensions to derive equations that describe
the relation between different physical quantities. The course
also introduces the different states of matter and the properties
of solids, elasticity, stress, strain, Hooke's law, elastic limit of
material, energy of the simple harmonic oscillator, temperature,
thermometry, Newton's law of cooling, and Joule's equivalent of
heat.

Practical: This course will include laboratory sessions covering
the study of stress, strain, Hooke's law, energy of the simple
harmonic oscillator, temperature, thermometry, Newton's law of
cooling, Joule's equivalent of heat.

UN133- Scientific English (2-0-2)

This course aims to provide a general linguistic training which
will give students an appreciation of the value of words and
help him to use his own language more effectively. It also
intends to give students an access to the literature of other
countries by teaching them how to read the foreign language
with facility and so add to his cultural and recreational
resources.




AN dye Linal) 4 o) A8 qeali
[l HE Industrial Biotechnology ¥ of
1969 | Aynaye®

UN135 — Self-Learning —i a1t (1-0-1)

This course aims to provide students with general information
about self-directed learning and working system of the human
brain. Also, this course helps students to understood different
self learning strategies and gives them a way to learn the skills
of self-control.

UN137-General geology (1-0-1)

This course aims to introduce students to general geology
knowledge including the origin of the Earth and creation of the
Universe, The Earth's interior (composition and structure),
materials of the Earth's crust (crystals, minerals and rocks),
continents, ocean basins, lithosphere, hydrosphere, biosphere
and atmosphere. Internal processes including volcanism,
earthquakes, crustal deformation, mountain building and plate
tectonics will be discussed. Also, external processes including
weathering, mass wasting, streams, glaciers, groundwater,
deserts and coasts. Exercises include topographic and geologic
maps will be presented as well.

UN139-pslal ddudhy i 5 (1-0-1)
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Level (1) — Semester (2)

BT122- Botany I | (2-2-3)

This course gives an opportunity to provide the students with
comprehensive principles and concepts underlying plant
systematic and general genetics. It includes topics in plant
systematic that will enable students to gain knowledge and
understanding of the systematic position, structure and life
cycle of different plant groups including, in addition to viruses,
bacteria, fungi, algae and archegoniates. Also, this module
provides an introduction to the principles of Mendelian genetics. The
genetic systems of higher organisms and microbes are described,
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including mechanisms of gene transmission and genetic exchange and
mutation. The course will introduce the molecular aspects of
genetics particularly gene structure, expression and regulation
in prokaryotes and eukaryotes. Especial emphasis will be given
to eukaryotic gene expression including details of the different
RNA polymerases and mechanisms of RNA processing and

eukaryotic gene regulation emphasizing transcriptional control.
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Practical: This course will include laboratory sessions covering
the inspection of the structure of individual organisms of
various plant groups including bacteria, fungi, algae and
archegoniates. In addition, the different phases of mitotic and
meiotic divisions will be inspected.

BT124-Bio-membranes (1-0-1)

The aim of this module is to provide an introduction to the overall
structures of prokaryotic and eukaryotic cells; organization and
function of biological membranes; compartmentalization of eukaryotic
cells; the main elements of the cytoskeleton and their functions;
intercellular and intracellular communication.

Z0126-General Zoology Il (2-2-3)

The module of General Zoology provides an introduction to animal
diversity that considers the heart of zoology sciences. The aim of this
module is to provide a systematic survey of animals like protozoa with
invertebrate and vertebrate animals with an emphasis on Egyptian
examples. The course includes practical experience in the
identification of representative organisms with systematic position of
different species using slides, specimens and dissection.

Practical: This course will include laboratory sessions covering the
inspection of the structure of individual organisms of various animal
groups including protozoa, invertebrate and vertebrate animals.

CH128-General Chemistry Il (2-2-3)

This course aims to provide students with the basic concepts and
terminology of simple chemical kinetics, chemical equilibrium and
phase equilibrium in single component systems and to place emphasis
on the conditions and principles of phase and chemical equilibrium,
nature and types of solutions, their properties and applications as well




&

|\ : -

ll_-_. Vil g
_ 1969 | R
as basic laws of electrolysis of electrolytes, colligative properties of
solutions. Also, this course will give students an introduction to the
fundamental principles of chemistry of carbon-based compounds
including hybridization and nature of bonds, polarization and
polarizability in molecules, electronic effects as induction and
mesomerizm, and finally classification of reactions based on the nature

of bond fission.
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Practical: This course will include laboratory sessions covering
physical properties of solutions including viscosity, heating and cooling
curves, solubility of salts etc. and applying specific chemical tests to
detect the presence of various organic compounds including
identification of simple organic compounds such as simple aliphatic
and aromatic carboxylic acids etc.

MA130-Mathematics Il (1-2-2)

This course gives student an opportunity to learn the methods
of the integrate functions and to use the integration to find the
area and the volume. Also, this course intends to provide
students with mathematical principles of the circle, parabola,
ellipse and hyperbola. The polar coordinates and how to change
it will be introduced, as well.

Practical: Laboratory exercises covering the theoretical parts
of this course will be introduced in parallel to the lectures of
this course.

PH132-General Physics Il (1-2-2)

This course aims to enable students to acquire good awareness
of electric charges, insulators and conductors, coulomb’s law,
the electric field, electric flux and Gauss’s law. Also, principles
of potential energy, electric potential, electrical circuits
components including; capacitance, electric current, resistance
and Ohm’s law, will be presented. In addition, the course
intends to provide students knowledge and understanding of
sources of electrical magnetic field, magnetism, magnets and
the definition of geometrical optics. Furthermore, students will
receive knowledge about the development of the theories of the
nature of light, methods of measuring the velocity of light and
basic laws of reflection and diffraction, and understand image
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formation by mirrors, spherical surfaces, lenses, optical
devices.

Practical: This course will include laboratory sessions covering
the study of coulomb’s law, Gauss’s law, electric potential,
electrical circuits components including; capacitance, electric
current, resistance and Ohm’s law, basic laws of reflection and
diffraction, image formation by mirrors, lenses, optical devices.

UN134-4— sl A3l (2-0-2)
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Level (2) — Semester (1)

BT221-Viruses and Bacteria (2-2-3)

This course introduces students to the detailed biological
properties (structure and replication) of viruses particularly
those associated with major diseases of man, and plants and
provides awareness of the transmission, epidemiology,
pathogenesis and control of certain virus groups. The module
also embraces the basic specific and non-specific host defense
mechanisms associated with these infections and the principles
concerned with the diagnosis of viral infections by laboratory
producers. Also, this course deals with the occurrence and
distribution of bacterial organisms and their structure, diversity and
classification. The importance and role of these organisms in nature
will be described.

Practical: This course will include laboratory sessions covering
the inspection of various bacterial groups and bacterial
staining. Different laboratories will cover bacterial growth and
identification.

BT223-Mycology and plant pathology (2-2-3)

This course gives students an opportunity to extend fundamental
concepts and principles of Mycology to an advanced level. It provides
students with an understanding of the basic principles of the core of
fungi taxonomic groups. Also, this module provides theoretical and
practical knowledge of plant diseases; their causative agents and their
control. It will cover diseases caused by fungi and other agents such
as viruses, plant parasites, insects and nematodes. The module will
also include plant disease resistance and disease control.
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Practical: This course will include laboratory sessions covering the
inspection of the structure of various members belonging to different
fungal groups. Different laboratories will help students how to identify
various types of fungal diseases in plants.

BT225-Photosynthesis and respiration (2-2-3)

The aim of this module is to study with some details the process of
photosynthesis with its biochemical pathways. Students will acquire
knowledge of the control of flux through photosynthetic pathways, and
the ways in which photosynthesis is adapted to different physiological
states. The module will also consider the amazing diversity and
sophistication in the ability of cells to synthesize complex molecules
from simple precursors, and the ways in which knowledge of this can
lead to the ability to manipulate metabolism in plants. Also, this course
will introduce the mechanisms of aerobic and anaerobic respiration
with an emphasis on the amount of energy produced and the
mechanism of ATP synthesis.

Practical: This course will include laboratory sessions covering the
extraction and study of various photosynthetic pigments and study of
photosynthetic activity in intact plant leaves. Many experimental
sessions will be devoted to the estimation of the photosynthetic
products including mono- and disaccharides. Experiments studying the
respiratory quotient will be done.

BT227-General ecology and biodiversity (2-2-3)

This module introduces the students to plant ecology and covers
several topics including the component of the ecosystem, energy flow,
food chain, ecological pyramids, bio-geochemical cycles, temporal
variations (at population and community level), the ecological factors:
(biotic factors, climate, topography, soil) and their effect on plants,
plant vegetation and ecosystems. The course will also cover plant
indicators, responses of plant behaviors to ecological factors. Also, this
course aims to provide students with knowledge and understanding of
the concepts of biodiversity conservation, and information on
importance of biological conservation, conserved species and natural
reserves in Egypt.

Practical: This course will include laboratory sessions covering
topics of Climatology and soil science. Students will be introduced to

2/
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various metrology equipments. Experiments of soil analyses will
include physical analyses (e.g. soil moisture, soil porosity etc.) and
chemical analysis (salt content, soil pH value etc.). This course
includes field trips to apply the information presented in the lectures on
the field.

BT229-Nanochemistry for biotechnology (2-0-2)

This course considers the application of the newly emerging science of
nanotechnology and its principles, concepts and tools. The working
principles of some important apparatus such as atomic force
microscopy will be described and its cellular and molecular
applications will be taught. In addition, the possible biological
applications of carbon nano-tubes, quantum dots, and the rapidly
developing techniques of DNA chips will be discussed. The module will
also consider single molecular manipulation techniques, particularly
those concerning DNA and proteins. This course will be continuously
updated to include new discoveries and applications of nano-
techniques in biological sciences.

BC231-Enzymes and cofactors (2-2-3)

This module will focus on the types, nomenclature and classification of
plant enzymes. The course also covers the structure, kinetics and
functions of enzymes. It will also cover topics related to the nature of
enzymes, enzyme specificity, mechanisms of enzyme action, and
separation and purification of enzymes. The following topics will also
be dealt with in this course: factor affecting enzymatic reactions, the
type of inhibition, regulatory enzymes, multi-enzyme system, prosthetic
groups and cofactors.

Practical: This course will include laboratory sessions covering
enzyme extraction and enzyme activity. Many experimental sessions
will be devoted for studying factors affecting enzyme activity.

Level (2) — Semester (2)

BT222-Algae and their applications (2-2-3)

This course gives an opportunity to explore the fundamental principles
of systematic of algae with reference to occurrence and distribution,
cytology of algal cell, different types of life cycles and bases of algal
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classification. Also, this course gives an opportunity to explore the

fundamental uses and economic importance of algae with reference to
its application in food, industry, agriculture, pharmacy and medicine.

Practical: This course will include laboratory sessions covering the
inspection of the structure of various algal groups. Different
laboratories will cover algal growth and identification.

BT224-Hormones (2-2-3)

This module provides students with knowledge of the key areas of
plant growth and development with emphasis on the role of plant
growth regulators on cell division and differentiation. Detailed topics
will include the chemistry, biosynthesis, translocation, action and role
of various plant hormones including auxins, gibberellins, cytokinins,
ethylene, salicylic acid and abscisic acid. Also, this course will
consider the chemistry, biosynthesis, translocation, action and role of
different hormones in human and animals, including hypothalamus
hormones, pituitary (anterior and posterior) hormones, thyroid
hormones, parathyroid hormones, adrenal (cortex and medulla)
hormones, steroid hormones and pineal hormones and pancreatic
hormones.

Practical: This course will include laboratory sessions covering the
study of the action of various hormones including auxins, gibberellins,
cytokinins, adrenal, thyroid hormones etc.

BT226-Molecular biology methods and genetic engineering
(2-2-3)

This course gives an opportunity to provide the students with
comprehensive principles and concepts underlying the different
molecular biology methods, including gel electrophoresis, polymerase
chain reaction (PCR), microarrays and RNA sequencing technologies.
Throughout the course, students will be well-informed about how these
methods are applied in different approaches of biotechnology. Also,
this course will deal with the development of method and approaches
of genetic engineering including gene cloning and gene transfer,
genetic libraries and production of genetically modified crops.

Practical: This course will include laboratory sessions covering the
study of various molecular biology methods, including gel
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electrophoresis and polymerase chain reaction (PCR). Students will be
trained on different experiments of gene cloning, as well.

Z0228-Toxicology (2-0-2)

This module will provide students with various definitions of
toxicological terms and concepts. It also will help them to understand
the principle of detoxification of various foreign molecules and the role
undertaken by the liver in drug metabolism. The impact of
environmental hazards on the animal and human life will also be
considered. Signs and symptoms of toxicity and managements of the
cases will be emphasized.

BC230-Basic metabolism (2-2-3)

This course will introduce the basic metabolism in living organisms.
The course provides the details of carbohydrate biosynthesis,
classification, derivatives and reactions, digestion and absorption. The
catabolism of carbohydrate including glycolysis, TCA cycle, and
pentose phosphate pathway will be presented in brief. The course will
discuss the anabolism of carbohydrate including glucogensis and
glycogenosis. Also, this course will introduce lipid biosynthesis,
classification and organization in biological membranes in the form of
lipoproteins. Digestion of lipids and catabolism of fatty acids including
fatty acid oxidation will be presented. This course, also, introduces the
metabolism of proteins including turnover, catabolism of the carbon
skeletons of amino acids, biosynthesis of non-essential amino acids,
biosynthesis of amino acid derived compounds and protein synthesis.
Urea cycle and physiologically active amines (seratonine, histamine)
will be discussed as well.

Practical: This course will include laboratory sessions covering
methods for extraction and estimation of sugars in different types of
juice, estimation of casein and calcium in milk, estimation of proteins
and lipids in seeds.

CH232-Chemistry of dyes and Textile (2-2-3)

This course offers correlation of color and chemical constitution,
synthetic routes for popular dyes of important types, electronic
mechanisms for reactive dyes, chemistry of dye interactions with light,
washing and other in-use influences, economic and environmental
considerations, classification of dyes (nitroso, nitro, azo,
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triarylmethane, xanthane, vat, indigo, anthraquinone and reactive
dyes), mechanisms of dyeing, basis of modern techniques for color
specification, measurement, control, applications of color science to
textiles, plastics, and color reproduction. Topics in this course will also
extended to cover the fundamentals of textile fibers including fiber
structure, properties, identification, classification (cellulose, cotton flax,
hemp jute-man-made, rayon acetate and triacetate protein, wool and
silk mineral fibers) manmade fibers, processing of textiles (purification
and preliminary singeing, designing, scouring, bleaching and
mercerizing dyeing) and kinds of forces by which dye molecules are
bound to the fiber. This course will also refer to the recent applications
of biotechnology in dyes and textile industry.

Practical: This course will include laboratory sessions covering
experiments on nitroso, nitro, azo, triarylmethane, xanthane, indigo,
and reactive dyes. The practical activities of this course will include
visits to the factories of textile fabric to learn how to apply
biotechnology in dyes and textile industry.

Level (3) — Semester (1)

BT321-Bioremediation (2-0-2)

This course introduces the concept of bioremediation where plants and
microorganisms are used to combat environmental pollution with an
introduction to drinking and irrigation water standards. The aim of one
part of this module is to address the mechanisms by which hyper-
accumulator plants phytoremediate polluted waters and soils. Different
examples of hyper-accumulator plants will be presented. A second
part of the course covers the use of microorganisms in bioremediation.
The interactions between metals and microorganisms, including
discussions of metal toxicity, biosorption, biosensing and metal
leaching/mining will be presented. A third part of the course will
concentrate on the biotechnology of micro-algae and the
bioremediation of polluted groundwater systems. The course will also
deal with the role of genetic engineering of plants and microbes in
developing new approached for bioremediation.

BT323-Physiology of microorganisms (2-2-3)
This module deals with aspects related to the physiological processes
in microorganisms, it will deal with the culture media (natural, semi-
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synthetic and synthetic). Microbial growth and the internal and external
factors affecting growth in vitro will be discussed. The course will
further address the organic and inorganic microbial nutrition, the
utilization and metabolism of carbon and nitrogen sources. Additional

topics are the antimicrobial agents and their mode of action.
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Practical: This course will include laboratory sessions covering
the study of the bacterial and fungal nutritional requirements, and
physical conditions required for growth. The laboratory classes will
include the study of the effects of different antimicrobial agents on
microbial growth.

BT325-Cell and tissue culture (2-2-3)

This course provides graduate-level knowledge of and expertise in
animal and plant tissue culture theory and practice. This course has a
vocational focus and introduces the student to the theory and practice
of animal cell culture and plant tissue culture and their role from
modifying plants in plant biotechnology to the propagation of
endangered plants and from modifying cell lines in biotechnology to
the propagation of all lines for use in medical, microbiological and
biochemical research. It prepares the students in particular for a career
with plants, both in plant biotechnology and in environmental
biotechnology. Students study media, sterilization, explants, micro
propagation, callus culture, organogenesis, embryogenesis, somatic
variation, doubled haploids, interspecific hybrids, protoplast fusion and
environmental conditions required. These are related to uses of tissue
culture and compared with traditional techniques.

Practical: This course will include laboratory sessions covering the
study of the media, sterilization, explants, micro propagation, callus
culture, organogenesis, embryogenesis, somatic variation, protoplast
fusion and environmental conditions required.

BT327-Molecular bases of plant stresses (2-0-2)

This course aims to provide students with comprehensive knowledge
and understanding of the molecular bases of various biotic and abiotic
stresses that would help them applying various strategies of
biotechnology to improve the productivity of crop plants. At the
molecular level, the course will discuss the plant response to different
pathogens (bacteria and fungi) and to different abiotic stresses
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including drought, extreme temperatures, salinity and heavy metal
pollution. The course will make emphasis to the involvement of
different stress signaling messengers in modulating expression of
relevant genes to build adaptive responses to different environmental
challenges. The studied signaling messengers will include plant phyto-
hormones (ABA, SA, JA and Ethylene), reactive oxygen species,
calcium etc. Examples for marker genes used in engineering stress
resistant crop plants will be presented.
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Z0329-Parasitology (1-2-2)

This course aims to enable students to acquire principles, practices
and informative knowledge concerning parasitism and the diversity of
parasites covering the protozoan and metazoan parasites. The course,
also, aims to develop awareness of concepts underlying the design of
epidemiological studies, control strategies, and modern trends in
parasitology. And to equip students with special skills to enable them
to pursue a career in a wide range of contexts such as research,
teaching, health and environment monitoring.

Practical: This course will include laboratory sessions covering the
inspection and identification of various parasites in samples from
different sources.

BC331-Clinical Biochemistry (1-2-2)

This course focuses on the biochemical mechanisms controlling
different pathways under different physiological and nutritional
conditions and the importance of diseases arising from defects in
these pathways. Particular emphasis will be placed upon the aetiology,
symptoms and treatment of diseases such as Type | and Il diabetes
mellitus; atherosclerosis and other lipid disorders and inborn errors of
carbohydrate and amino metabolism.

Practical: This course will include laboratory sessions covering the
study of physical and chemical examination of urine analysis, complete
blood picture, and estimation of serum uric acid, glucose serum
cholesterol, triglycerides and total lipids, serum iron and calcium, and
serum total protein and albumin.

BC333-Body fluid and biological functions (2-0-2)
This course provide the students with terms of body fluids, importance
of water to the body and life, the compositions and functions of blood,
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ascetic fluids, cerbrospinal fluids, semen and milk, and the
composition of lymphatic system. Also, this course acquires students
with essentials of the liver, physiology, mechanism of bilirubin
synthesis, excretion and virus. The functions of the kidney, urine
formation and analysis, the urinary calculi and its types and its causes
will be discussed. This course will enable students to study the CSF
normal and abnormal composition, and be able to recognize the
ascites, diagnosis and management and semen analysis.

Level (3) — Semester (2)

BT322-Genomics and proteomics (2-0-2)

This course provides knowledge and understanding of functional
genomics and proteomics, with particular emphasis on techniques
used in eukaryotes (specially plants) to understand the responses of
these organisms at the ’'whole-genome’ level to biotic and abiotic
stresses. It also covers the topic of pharmacogenomics, and the
implications of the application of the basic research finding to add
value for agricultural crops. The environmental, economic and ethical
aspects of this emerging technology will be examined and discussed.
Throughout the course, students will be well-informed about how to
employ the different genomics and proteomics approaches in the field
of biotechnology.

BT324- Biostatistics and Bioinformatics (2-2-3)

This course aims to strengthen the ongoing University research in the
area of life sciences. It aims to develop an expert manpower to help
bioinformatics industry, academia and thereby society, create an
advanced research facility to carry out research in frontier areas of
bioinformatics and computational biology; teach computer applications,
including resources that exist on the internet; instruct some of the
basic algorithms and programming concepts that underlie these
problems. In addition, this course will introduce the students to data
analytic and applied statistical methods commonly used in industrial
and scientific applications. The module will focus on computer-aided
data analysis using comparisons between batches, analysis of
variance, regression and correlation. The module will also deal with
estimation and hypothesis testing, multivariate analysis, and
nonparametric techniques. Various concepts including, approximations
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and errors (accuracy and precision; errors; blunders, formulation error,

and data uncertainty) will be presented as well.
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Practical: This course will include laboratory sessions including
training and application of various concepts presented in the
theoretical lectures whether in Biostatistics or Bioinformatics.

Z0326-Immunochemistry (2-2-3)

The aim of this course is to provide an understanding of the key
immunological principles and terminology and to perform and interpret
basic serological and leucocyte tests. In addition, this course aims to
elucidate the molecular, cellular and organelle components of the
immune system; the nature and causes of its malfunctions; and the
scope for intervention and exploitation.

Practical: This course will include laboratory sessions covering
serological and leucocyte tests and the study of some cellular and
organelle components of the immune system.

Z0328-Molecular embryology (2-2-3)

This course is a comparative study of vertebrate embryology with
emphasis on the fundamental developmental processes shared by
vertebrate embryos. Topics include gametogenesis, fertilization, and
development of Amphioxus, Amphibia, chick and human embryos from
zygote through the differentiation of the neural tube. Besides the
development of selected organ systems including the nervous system,
sense organs, and the cardiovascular, digestive, respiratory, and
urinogenital systems. The course includes various principals of the
embryonic stem cells; the differentiation potential of stem cells, basic
concepts and definitions, sources of adult stem cells, defining
properties of an embryonic stem cell, stem cells and repairing a
damaged heart, mouse embryonic stem cell cultures.

Practical: This course will include laboratory sessions covering
fertilization, and development of Amphioxus, Amphibia, chick embryos.
Besides the study of the development of various organ systems
including the nervous system, sense organs, and the cardiovascular,
digestive, respiratory, and urinogenital systems and some studies on
stem cells.
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BC330- Drug metabolism (2-0-2)

Throughout this course, the student will reach a clear understanding of
the processes governing the rate and degree of absorption, distribution
and elimination of drugs and other xenobiotics in the body
(pharmacokinetics), and how these processes affect the intensity and
duration of drug response (pharmacodynamics). The student shall be
able to apply such knowledge to analyze and interpret preclinical and
clinical data. The student shall be confident with both non-
compartmental as well as compartmental analysis. The general
principles of drug metabolism shall be understood. The student shall
understand reasons for choosing dosing strategies for optimizing drug
therapy. Emphasis is placed on the causes and expression of
individual variability in drug absorption and disposition. The student will
be able to understand and interpret qualified pharmacokinetic
information and after critical review be able to provide such information
to others.

CS332-Introduction to Programming (2-2-3)

This is a course in computer programming for those who have never
programmed a computer before, developing elementary programming skills
using C++. The course aims to develop the student’s ability to formulate
problems logically, to design, write and test code. Students will learn how to
write C++ programs, how to inculcate good programming practices,
how to write programs and develop the ability to solve practical real
world computational problems, and how to logically think and produce
a solution (program).

Practical: Exercise and training sessions covering the
theoretical parts of this course will be introduced in parallel to
the lectures of this course.

Level (4) — Semester (1)

BT421-Bioreactors (2-2-3)

This course will discuss the key engineering issues in bioreactor
design and operation. The course will introduce the main three basic
processes that contribute to production of biological products via
bioreactors including; 1) Processes in which the product is produced
by the cells is either extracellular (e.g., alcohols), or intracellular (e.g.,
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a metabolite or enzyme), 2) Processes that produce a cell mass,
Bakers’ yeast, is an example of a produced cell mass, others include
single-cell proteins for food sources, 3) Processes that modify a
compound and are referred to as biotransformations (where cells of all
types can be employed to biocatalyze a transformation of certain
compounds via dehydration, oxidation, hydroxylation, amination or
isomerization). Also, this course will give an emphasis on the
bioreaction parameters that need to be considered when operating
bioreactors, including: controlled temperature, optimum pH, water
availability, salts for nutrition, vitamins, oxygen (for aerobic processes),
gas evolution and product and byproduct removal. The various types
of bioreaction systems will be covered in this course including; batch,
continuous, semi-continuous, surface/tray, submerged, and air-lift loop
bioreactors. Finally, technologies under development will be referred to
here, as well.

Practical: This course will include laboratory sessions covering the
the bioreaction parameters that need to be considered when operating
bioreactors, including: controlled temperature, optimum pH, water
availability, salts for nutrition, vitamins, oxygen (for aerobic processes),
gas evolution and product and byproduct removal. The practical part of
this course will include several visits to factories that use bioreactors
for production of their products to make students be familiar with
different types of bioreactors.

BT423-Biotechnology and bio-fuel production (1-2-2)

This course will give detailed information about the production of
biodiesel from microalgae as renewable energy source, how to extract
oil from algae and evaluate the produced biodiesel, and provide the
background to compare between biodiesel from algae with other diesel
sources. It also gives an idea about the bioethanol and hydrogen
production from microalgae. The applications of bacteria in energy
production will be presented as well. The course topics will be
extended to discuss the application of biotechnology in increasing
biomass production of higher plants for fuel production.

Practical: This course will include laboratory sessions covering
methods for large scale production of algae for biofuel production.
Methods of collection, drying and extraction of lipids and oils from
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algae will be practiced. Experiments on the production of electricity by
bacteria will be introduced as well.

BT425-Applied microbiology (2-2-3)

This course aims to introduce student to knowledge of the
fermentation processes currently utilized in the pharmaceutical
industry. Special attention will be given to antibiotic production,
microbes as hosts for production of mammalian gene products, plant
biomass conversion, microbial informatics, biocatalysts and
biosensors. In addition, applications of microorganisms in food industry
will be presented. Modern approaches to strain improvement and
genetic manipulation of microorganisms will be presented, as well.

Practical: This course will include laboratory sessions covering the
fermentation processes currently utilized in the pharmaceutical
industry. The main part of the practical classes will include
experiments on antibiotic production, and use of microbes as
biocatalysts. Examples for the use of microorganisms in food industry
will be exercised as well. The practical part of this course will include
several visits to factories that use microorganism in the production of
their products.

BT427-Plant biotechnology (2-0-2)

This course will provide students with knowledge and understanding of
how genetic diversity is manipulated to develop new crop cultivars that
enhance production systems around the world. Also, this course will
review the opportunities and challenges of biotechnology in crop
improvement programs.

BT429-Forensic biotechnology (1-2-2)

This course aims to provide students with information about various
fingerprinting techniques that are used for the identification of criminals
in certain crimes and testing the susceptibility to genetic diseases in
carrier parents and infants. The most common of these techniques are
restriction fragment length polymorphisms (RFLPs), random amplified
polymorphic DNA (RAPDs), amplified fragment length polymorphisms
(AFLPs), simple sequence repeats (SSRs) or micro-satellites. The
techniques used to produce molecular markers will be described
particularly PCR and Real time PCR. Other markers derived from
sequencing data and DNA micro-array will also be dealt with in this

2/
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course. The particular role of these markers in crime diagnosis is
emphasized.
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Practical: This course will include laboratory sessions covering the
techniques used in DNA fingerprinting including restriction fragment
length polymorphisms (RFLPs), random amplified polymorphic DNA
(RAPDs), amplified fragment length polymorphisms (AFLPs), simple
sequence repeats (SSRs). The use of these techniques in crime
diagnosis will be exercised.

BT431-Biotechnology and plant breeding (2-0-2)

This course considers the application of biotechnology to plants, for
both agricultural and research uses. It covers alternative techniques
such as culture-induced variation or marker assisted plant breeding
that can be used to produce genetically improved crop varieties
without use of genetic engineering. The principles of plant breeding will
be explained and an emphasis will be given to molecular markers and
their use in breeding.

BT433-Economics and marketing of biotechnology products (2-0-2)
This course introduces students to the strategic and tactical
approaches used in the marketing of biotechnological products and
services. The roles of managers and leaders within biotechnology
companies undergo constant change. Students gain thorough
understanding of the research and planning necessary methodologies
to develop a marketing plan, the relationship between the marketing
and sales functions, the difference between marketing a scientific
product and a scientific service ,pricing strategies, distribution
alternatives, communications, promotion, and the importance of
perception. Knowledge of marketing terminology and techniques prove
helpful to anyone in the industry.

BT435-Molecular aspects of cell signaling (2-0-2)

The growth, development, and environmental responses of even the
simplest microorganism are determined by the programmed
expression of its genes. Among multicellular organisms, turning genes
on (gene expression) or off alters a cell’'s complement of enzymes
and structural proteins, allowing cells to differentiate and respond
properly to the surrounding environment. In this course, students will
be exposed to the discussion of various aspects of the plant response
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to its environment in relation to the regulation of gene expression. The
course will introduce various internal signals that are required for
coordinating the expression of genes during development and for
enabling the plant to respond to environmental signals through signal
transduction pathways.
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BT437-Scientific writing and presentations (1-2-2)

Analysis and interpretation of scientific data are essential skills for
modern scientists and are important for handling of biotechnological
information. The purpose of this module is to develop these skills
through a directed program of reading, discussion and question
answering, based on a series of research papers. This module will
introduce the students to the elements of scientific writing starting with
how to present the data, prepare tables and graphs and write the
sections of research papers. The know-how of presenting scientific
data in a poster or oral sessions will be described in detail.

Practical: This course will include laboratory sessions including
training and application of various concepts presented in the
theoretical lectures.

Z0439-Animal biotechnology (2-0-2)

This course aims to provide students with knowledge and
understanding of the potential uses of animal biotechnology. Various
examples for transgenic animals will be discussed, including
production of animals with increased growth rates, enhanced lean
muscle mass, enhanced resistance to disease or improved use of
dietary phosphorous to lessen the environmental impacts of animal
manure. The production of transgenic poultry, swine, goats and cattle
that generate large quantities of human proteins in eggs, milk, blood or
urine, with the goal of using these products as human
pharmaceuticals, will be discussed. The production of human
pharmaceutical proteins including enzymes, clotting factors, albumin
and antibodies, will be considered, as well. The major factors limiting
the widespread use of transgenic animals in agricultural production
systems will be assessed. Future perspectives of animal biotechnology
will be presented.
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Level (4) — Semester (2)

BT422-Industrial and food microbiology (2-2-3)

This module will introduce students to current research and
development thinking across food biotechnology. Examples of the
impact of the intersection of food science, nutrition and biotechnology
on food processing, chronic disease, sensory properties and food
safety will be provided. The course will describe developments in the
field of functional dairy products and describe examples of the
application of omics techniques in food analysis including food
authenticity, food safety. Also, the topics of this course will be
extended to enable students to design assessment strategies to
engineer flavour profiles in plants and food materials, plan a safety
assessment strategy for food developed through genetic engineering,
outline the major technical considerations for detecting GM foods and
for species identification in meat products. Also, this course deals with
the microorganisms that live in food and effects of microbial growth on
food quality. The methods used to control, detect, and enumerate
microorganisms in food will be addressed. Special emphasis will be
devoted to the identification and management of food microorganisms
and ways to protect the consumers from microbes in food.

Practical: This course will include laboratory sessions covering the
detection of GM (genetically modified) foods, species identification in
meat products (e.g., beef or donkey!). Also, experimental classes will
deals with detecting and identifying the microorganisms that live in
food and effects of microbial growth on food quality. The methods
used to control, detect, and enumerate microorganisms in food will be
addressed.

BT424-Research project (in biotechnology) (0-6-3)
This module aims to develop written communication skills, and the
ability to obtain information, integrate it, and cogently present an
argument pertinent to a specified theme in biotechnology. Students will
be supervised to apply a biotechnological technique in an endeavor to
produce a primary commercial biotechnology product.

BT426-Environmental management and impact assessment (2-0-2)
This course will introduce the students to the regulation and regulatory
framework of the environmental and hazardous Waste law; Definitions;
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policy guidance versus regulations role of the states, municipalities
and the EEAA, compliance issues; case studies. The course will also
give knowledge about the environmental management system (EMS),
understanding 1ISO 14000 scope and definitions; EMS requirements
and environmental policy; cost benefit analysis; environmental
planning; implementation and operation; checking and corrective
action; environmental auditing and the environmental management
system in Egypt. The course will further describe the objective and
needs of environmental impact assessment (EIA); activities involved in
EIA, characteristics of impacts); EIA methods, checklists, overlay
mapping, net work, matrices, estimates of resources demand for EIA
studies; recommended methodologies for rapid EIA, case studies;
guidelines for EIA in developing countries; environmental impact
statement, land evaluation and suitability analysis.
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BT428-Bioethics and bio-safety in Biotechnology (2-0-2)

This course presents definitions of bio-safety and bioethics, good
laboratory procedures and practices, standard operating procedures
for biotechnology research, legal and institutional framework for
biosafety, international agreements and protocols for bio-safety.

BT430-Pharmaceutical biotechnology (1-2-2)

This module will cover the actual status of biotechnology and its
applications in pharmaceutical industry. It also covers the impact of
biotechnology and genomics on the drug development process and
the ways and means to increase productivity and accelerate the drug
development process. The module will emphasize the
biopharmaceuticals expressed in plants, particularly the use of
transgenic plants and plant cell culture as bioreactors of secondary
metabolites and recombinant proteins. Other topics of this module may
include the process of DNA vaccines, characterization and
bioanalytical aspects of recombinant proteins as pharmaceutical
drugs. The module will further cover the pharmacokinetics and
pharmacodynamics of biotech drugs, patents in the pharmaceutical
biotechnology industry and maintaining high standards in quality
assurance of products.

Practical: This course will include laboratory sessions covering the
biopharmaceuticals expressed in plants, and the use of plant cell and
tissue culture as bioreactors of secondary metabolites and
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pharmaceutical proteins. Laboratory sessions on pharmacokinetics
and pharmacodynamics of biotech drugs will be included.
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BT432-Medical biotechnology (2-0-2)

The genetic constitution of man has a major influence on lifetime
health, influencing the risk that we will suffer from various common
diseases. ldentification of the alleles contributing to the risk would
allow predictive tests of individual susceptibility and the development
of novel treatments for the disease when they have occurred.
However, identification of the alleles concerned is very difficult. This
course will deal with the causes and types of genetic diseases and
review the strategies that are being employed to identify these alleles.
Changes in chromosome structure and number are also a common
cause of disease. The course will also consider the mechanisms by
which these occur and how they are diagnosed.

BT434- Bio-fertilizers and bio-pesticides (2-0-2)

This course gives detailed information about algalization technology.
Use of cyanobacteria, micro and macroalgae as agricultural
biofertilizers, and benefits of algalization on crops, soil characteristics
and aggregation will be considered. The application of bacteria in
fertilizers industry will be presented as well. Also, this course will give
students general knowledge of biological control of different plant
pests as viral, microbial, nematode, weeds and vertebrate pests. The
course will introduce the investigation the effective means of reducing
or mitigating pests and pest effects through the use of natural
enemies.

BT436-Plant pathogenicity (2-0-2)

Plant health in both natural and agricultural ecosystems is essential for
sustaining human society and all other life forms on Earth. Plant
disease epidemics are common and diverse and can have devastating
effects on our population and economy by debilitating the ecosystems
on which we depend. This course focuses on biological and
environmental factors that influence microbe-plant interactions which
in turn determine plant health and initiate plant disease epidemics.
This course will provide students an understanding of pathogen and
host biology, as well as the role of the environment in disease
epidemiology, thus they be able to develop strategies for maintaining
healthy plants in both natural and agricultural ecosystems. Students
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will learn about the survival and spread of important plant-infecting

fungi, bacteria, and viruses and how mechanisms for microbial
pathogenicity are influenced by the environment.
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BT438-Entrepreneurship skills (2-0-2)
This course aims to provide students with knowledge and

understanding of business and management with an emphasis on
entrepreneurship. It aims to teach students how to start own business,
to grow a family business or to innovate inside an existing
organization. Also, this course provides the opportunity to develop
management, leadership and entrepreneurial skills to enhance
potential capabilities and employability.

BT440-Current topics in biotechnology (2-0-2)
The aim of this module is to introduce students to areas of

biotechnology that are either currently being exploited commercially or
that are likely to lead to commercial ventures in the near future.




