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Course Course title Status Hours

code (O.JF.) | Th.| Pr. | Credit
IN101 Mol_eculgr biology and genetic Obligatory | 2 | 2 3
engineering

IN102 | Biotechnology and its applications Obligatory | 2 | 2 3
IN103 | Bioinformatics Obligatory | 2 | 2 3
IN104 | Handling and analysis of scientific data | Obligatory | 2 | 2 3
IN105 | Scientific research and report Facultative | 2 | 2 3
IN106 | Advanced microbiology Facultative | 2 | 2 3
IN107 | Quality assurance Facultative | 2 | 2 3
IN108 | Genes, cells & evolution Facultative | 2 | 2 3
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IN 101 Molecular biology and genetic engineering:

This course will provide students with key principles of molecular biology and
genetic engineering. Topics covered include protein structure & function, biochemistry of
DNA replication, transcription & translation. Properties of enzymes. Key metabolic pathways
& their regulation. Roles of macromolecules in the regulation of information in the cell.
Isolation and manipulation of nucleic acids, construction of recombinant DNA and
transformation of cells. Recombinant DNA technology, gene cloning, site directed
mutagenesis and relevance and use of these techniques in medicine and industry. Molecular
technologies, including plant and microbial biotechnology, ethical, moral, scientific and
social considerations of the various issues.

IN 102 Biotechnology and its applications:

Biotechnology; science, education and commercialization. Biosafety; the safe
application of biotechnology. Recombinant DNA technology, genetic transformation of
animal and plants. Cell, tissue and organ cultures. Micropropagation. Regeneration of
genetically transformed plants. Callus and cell suspension induction. In vitro secondary
metabolite production. Physical and chemical factors affecting cell growth in tissue cultures.
Protoplast cultures. Genetic modification of cells. Plant propagation and somatic
embryogenesis. Preservation of somatic embryos. Artificial automation of somatic embryos
production. Applications of modern biotechnology in agriculture, medicine and environment,
safety in biotechnology. Ecological, health and socioeconomic impacts of biotechnology.
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N 103 Bioinformatics

This course provides the tools for life scientists to interpret and analyze biological
sequence data. It provides a general overview of the growth in availability of genetic
information. The course covers: the genetic databases; the rapidly-increasing number of
genome databases, including the human genome database; the sequence homology search
engines and search algorithms; software for the identification of structural sequence
components; and the determination of evolutionary relationships between sequences. The role
of computer sciences in biotechnology, mathematical process modeling, on-line
microprocessor versus off-line manual control, programmable control. Biological
information. Information content in biological macro-molecules. DNA sequencing —
including error sources. DNA sequences in electronical format. How to use the GenBank
database.

IN 104 Handling and analysis of scientific data

Studying the concepts of scientific thinking, data quality principles, and common
biostatistics; concepts and methods to interpret variation in nature. Analysis of scientific data
and experiments: Design of experiments and ethical research. Data modelling and
management. Exploratory data analysis. Randomness and probability. Statistical analysis
including linear regression, analysis of variance, logistic regression, categorical data analysis,
and non-parametric methods.

IN 105 Scientific research and report

This course provides a general guide to basics of doing scientific research and writing
reports about scientific research you’ve performed. In addition to describing the conventional
rules about the format and content of a lab report. It will also attempts to convey why these
rules exist, so students will get a clearer, more dependable idea of how to approach this
writing situation. Reporting will extends to writing thesis and manuscripts and publishing
them. Reasech procedures and ethics will be discussed.

IN 106 Advanced microbiology

Structure and function of bacterial cells, microbial metabolism, nutrition and growth
of bacteria, control of microbial growth, biosynthetic pathways in microoganisms,
macromolecules and microbial genetics.

IN 107 Quality Assurance

This course will cover QA principles & international GMPs, quality Management,
quality assurance and quality Control, key quality assurance systems, documentation systems
and practices - GMP requirements & control, and GMPs for biotechnology.

IN 108 Genes, cells & evolution

This course discusses the structure & regulation of genes, the molecular processes of
gene change and the principles of inheritance. The theory of evolution will be examined in
the context of comparative genome analysis & genetic variation in populations. The broader
concepts of speciation & extinction will be studied at the molecular level.
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Course Course title Status Hours
code (O./F) | Th.|Pr.| Credit
IPB 101 | Chemical and Biochemical Engineering | Obligatory | 2 2 3
IPB 102 | Microbial Genetics Obligatory | 2 | 2 3
IPB 103 Biotechno_logy of Special Systems and Eacultative | 2 | 2 3
Fermentation Technology

IPB 104 | Immunology and Infectious Diseases Facultative | 2 | 2 3
IPB 105 | Sterilization in Biotechnology Facultative | 2 | 2 3
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IPB 101 Chemical and Biochemical Engineering

Thermodynamics, reaction rates and kinetics, transport phenomenon, aeration and
agitation, bioreactors unit operation in biotechnology, instrumentation and control, scale up
and operation in pilot plants.
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IPB 102 Microbial Genetics

Topics may include genetics of bacteriophages, bacteria, archaea and yeast, mutation
and evolution, mechanisms of gene transfer, gene regulation and adaptive responses, and
genomics and functional genomics of individual microorganisms and whole microbial
communities. The practical component includes contemporary wet-lab microbial genetics
experiments that complement lecture material. The practical also emphasizes interaction
between demonstrators and students, facilitated through a rich variety of concept tutorials that
cover diverse topics including experiments and outcomes involving bacteria, archaea, or
yeast involving transposon mutagenesis, gene library construction, gene complementation
using recombinant plasmids, gene expression and regulation studies, UV mutagenesis and
DNA repair, restriction/modification systems, promoter rescue experiments, and a variety of
gene exchange techniques. The socioeconomic impact of microbial genetics is also discussed.
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IPB 103 Biotechnology of Special Systems and and Fermentation Technology

Immune system cells, transgenic biological materials, drug targeting products,
complex diagnostic kits, production in animals. Applications of modern biotechnology in
agriculture, medicine and environment, safety in biotechnology. Ecological, health and
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socioeconomic impacts of biotechnology. Different fermentation processes used in
biotechnology; batch, fed batch and continuous culture.
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IPB 104 Immunology and Infectious Diseases

The course covers specialized aspects of molecular approaches to the study and
understanding of immunology and infectious diseases at an advanced level presented in a
modular form. Modules include: immunology, mechanisms of bacterial pathogenesis, viral
infectious diseases and immunity, and parasitic diseases and immunity.
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IPB 105 Sterilization in Biotechnology

Aseptic technique, Sterilization process in media preparation, fermentation and
products recovery. Air sterilization, continuous flow sterilization.
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Course Course title Status Hours

code (O./F) | Th.|Pr.| Credit
Bl 101 | Bioinformatics and sequence analysis Obligatory | 2 | 2 3

Bl 102 | Proteomics and functional genomics Obligatory | 2 | 2 3

Bl 103 | Genomics and structural bioinformatics | Facultative | 2 2 3
Bl 104 | Molecular systems biology Facultative | 2 | 2 3
Bl 105 | Artificial intelligence Facultative | 2 | 2 3
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Bl 101 Bioinformatics and sequence analysis

Evolution at the DNA level. Practical use of taxonomy databases. Information content
in biological macro-molecules. DNA sequencing — including error sources. DNA sequences
in electronical format. How to use the GenBank database. Protein structure levels. Protein
sequences in electronical format. Sources of protein sequences (direct sequencing and
computer based translation). How to use the UniProt database. How protein structures are
determined. Quality of protein structure data. How to use the PDB database. Computer based
visualization of protein structure. Alignment scores, gaps, substitution matrices. Global and

14



local alignment. How to use BLAST for searching sequence databases?. Critical evaluation of
results. Iterative BLAST. Multiple alignments. The use of heuristic methods due to data
complexity. Globally and locally optimizing algorithms. Generation and interpretation of
phylogenetic trees from multiple alignments. The NJ algorithm for tree construction. Rooted
versus unrooted trees. Weight-matrix based methods. How to search using weight-matrices .

Bl 102 Proteomics and functional genomics

Theoretical and practical proteomics, including protein/peptide fractionation and
separation, gel electrophoresis, HPLC, mass spectrometry (ESI-MS, Maldi MS), protein
quantification, protein post-translational modification and computer analysis (database
search; identifications and quantifications. Protein-coding genes within genomes,
transcriptome analysis, evolutionary signatures of function, non-genetic functional sequences,
high throughput genomics to find DNA sequences likely to be involved in gene regulation,
genetic association studies.

Bl 103 Genomics & Structural bioinformatics

The course will cover next-generation sequencing, biological databases, sequence
alignment, similarity searches, genome browsers, molecular evolution, human disease
genetics and proteomics. discipline area. Methods and algorithms for uncovering patterns in
genomic data of different forms are discussed, and in several cases developed, implemented
and applied to representative problems. Protein structure from primary to quaternary,
experimental determination of protein structures, structural genomics, prediction of
secondary structure, accessibility etc, fold recognition, homology modelling, structure
validation, protein structure analysis, protein engineering.

Bl 104 Molecular Systems Biology

This course describes contemporary approaches to biological research, particularly the
utility of large scale high-throughput technologies that are used in conjunction with cross-
disciplinary & integrative methodologies in determining biological networks. Molecular
systems biology is an integrative discipline that seeks to explain the properties & behaviour
of complex biological systems in terms of their molecular components & their interactions.

Bl 105 Avrtificial Intelligence

Methods & techniques within the field of artificial intelligence, including problem
solving and optimisation by search, representing and reasoning with uncertain knowledge and
machine learning. Specific emphasis on the practical utility of algorithms and their
implementation in software.
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Course Course title Status Hours

code (O.JF.) | Th. | Pr. | Credit
FB 101 | Food microbiology and microbial genetics Obligatory | 2 | 2 3
FB 102 | Food biochemistry and enzyme enzymology Obligatory | 2 2 3
FB 103 | Food and dairy biotechnology Facultative | 2 | 2 3
FB 104 | Bio-separation and downstream processing Facultative | 2 | 2 3
FB 105 | Fermentation and enzyme technology Facultative | 2 2 3
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FB 101 Food microbiology and microbial genetics

Major groups of micro-organisms in the production and spoilage of foodstuffs. In
addition the changes which occur in foods during spoilage are highlighted as are the risks
associated with such changes. You undertake an extensive critical review of food
preservation methods currently employed in the industry. The DNA, the genes, and their
functions. Differences between eukaryotic and prokaryotic cells in the genetic makeup. DNA
and RNA replication in the cell. The polymerase chain reaction techniques (PCR). Mutations
and mutants (natural mutations, induced mutations, isolation of mutants). Natural exchange
of genetic material between bacterial cells (transformation, transduction, and conjugation).
Induced exchange of genetic material (restriction enzymes, sequencing and synthesizing
DNA, molecular cloning.

FB 102 Food biochemistry and enzymology

The vital role of water, carbohydrates, protein, fats and nucleic acids, vitamins and
enzymes in food. The interactions bio-metabolism of the components of food. Overlap
between the various components of food. Introduction to enzymes and how it works. Physical
structure of enzyme — the monomeric and oligomeric enzymes. Concept of active site-
Ogston’s experiment, lock and Key and Induced fit hypotheses. Kinetics of Enzyme activity.
Factors enhancing the catalytic efficiency of enzymes. Enzymes in organized systems and
their role in control of function: Multienzyme systems, Isoenzymes basic concepts.
Fermentation and industrial applications — catalysts in the manufacturing and other
conversion processes immobilization of enzyme in bioprocess as analytical tools (enzyme
electrode).

FB 103 Food and dairy biotechnology

Modules on food laws and regulations, food labels, food safety, biotechnology and
food industry, techniques and some applications. Growth characteristics of biological
material, composition of cells and formulation of media, media (whey) sterilization aeration,
the different types of fermentor, , removal of the product, product purification, New
application of biotechnology in dairy science. Biopreservation. Identification of dairy
microbial and starter culture. Evaluation the dairy products by PCR techniques. Types of
whey and whey production. Recent advancements in its utilization in food and feed. Methods
of whey treatment and preparation of Lactose, whey and protein concentrates. Recent
developments in dairy products substitutes and their impact on the dairy industry. Filled
milks, imitations milk. Aspects of new dairy by- product development.

FB 104 Bio-separation and downstream processing

Design, analysis, and scale-up of separation process that incorporates unit operations
such as filtration, cell distribution, and chromatography for the purification of biological
products. Cell separation and disruption or rupture, mechanical methods< Membrane
separation methods, electric methods, Extraction methods, Thermal methods, Technique
selection.

FB 105 Fermentation and enzyme technology

Fermentation in human food and animal feed production¢ Industrial production of
enzymes by microorganisms under anaerobic and aerobic conditions. Fermentation and
industrial applications — catalysts in the manufacturing and other conversion processes
immobilization of enzyme in bioprocess as analytical tools (enzyme electrode).
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Course Course title Status Hours

code (O.JF.) | Th. | Pr. | Credit
EB 101 | Environmental Biotechnology Obligatory | 2 | 2 3
EB 102 | Environmental Management Obligatory | 2 | 2 3
EB 103 | Bioanalytical Techniques Facultative | 2 | 2 3
EB 104 | Microbes in the Environment Facultative | 2 2 3
EB 105 | Communicable Disease Control Facultative | 2 2 3
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EB 101 Environmental Biotechnology

Contents will include heavy metals, organic chemicals and other pollutants, their
effects on living organisms and ecological cycles. Application of plant biotechnology (e.g.
phytoremediation) and microbial biotechnology (biosorption, biosensors) for detection and
control of chemical pollutants. Identification and development of new sources for enhanced
food production under suboptimal conditions, e.g. salinity, drought or disease tolerant plants.
Environmental microbiology and the interaction of microbiological organisms with soil and
clay. Biopolymers and biodegradable materials. Biofuels, renewable energy: sources,
developments, limitations, future trends. Potential environmental effects of GMOs
(genetically modified organisms) on the environment. Ethical, moral, scientific and social
considerations of environmental issues and their solutions using biotechnology.

EB 102 Environmental Management

Contents will include studying indicator organisms and their role in ecosystems,
nutrient cycles and the effects of imbalances. Producers, consumers and decomposers. Energy
balance. Australian ecosystems. Case histories. Hazardous Substances; class labelling of
dangerous goods, material safety data sheets, environmental chemical processes in the
unpolluted environment (air, water and soil), case studies. Environmental hazards;
Greenhouse effect, ozone depletion, photochemical pollution, acid rain, eutrophication,
bioaccumulation. Contaminated Sites; Contamination of soil and bioremediation. Water
management; overview of Melbourne's sewage and storm water system. Waste management;
primary, secondary and tertiary waste treatment processes. Industrial waste (trade waste,
prescribed waste, priority waste) treatment and disposal. Litter control. Risk assessment;
recognition and grading of risks, particularly associated with public and environmental
health. Environmental impact assessment; preparation of an environmental impact assessment
statement. Sustainable development; sustainable development and cleaner production.
recycling technologies. Environmental auditing; nature, sources, transport, monitoring and
removal of pollutants, and environmental protection. Disposal and dispersal of pollutants (air,
water, and land).

EB 103 Bioanalytical Technigues

Quantitative analysis of hard water surrogate (Ca2+ solution) by titration with EDTA.
Quantitative analysis of a Cu2+ solution by flame atomic absorption, using a pure Cu metal
primary standard and an acid-balanced matrix. Preliminary absorption measurements on the
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unknown are required to determine the optimum dilution to place the absorbance of the
unknown mid-range with respect to the preset concentrations of the standards. Quantitative
analysis for the percentage of iron in a steel sample. Dissolution of the alloy and sample
work-up are involved. Ferrous ammonium sulphate is used as a primary standard. Qualitative
and quantitative analysis of a mixture of n-alkanols by gas chromatography (GC). Qualitative
and quantitative analysis of a mixture of sulphonamide drugs by reversed phase high
performance liquid chromatography (HPLC)/MS.

EB 104 Microbes in the Environment

Role of micro-organisms in food spoilage. Food borne pathogens and toxins, control
methods, food preservation methods. Viruses. Host-parasite relationships. Host responses to
infection; the immune system. Clinical and diagnostic microbiology. Fermentation
microbiology; manufacture of food, bioreactors.

EB 105 Communicable Disease Control

Nature and scope of communicable diseases of public health significance, including,
transmission and control. Immunology and immunisation procedure. Immedicable diseases.
Principles of epidemiology. Principles of infection control for skin penetration premises and
beauty establishments and associated guidelines. Diseases spread by contact and aerosols.
Diseases spread by ingestion. Diseases spread by direct contact.

Mw\ 7= s

gxall Glatlatig
Course Course title Status Hours
code (O./F) | Th. | Pr. | Credit

INYOL1 | Molecular biology and genetic engineering | Obligatory | 2 | 2 3
INY02 | Biotechnology and its applications Obligatory | 2 | 2 3
INYO3 | Bioinformatics Obligatory | 2 | 2 3
INYO4 | Handling and analysis of scientific data Obligatory | 2 | 2 3
INYO5 | Scientific research and report Facultative | 2 | 2 3
INYO6 | Advanced microbiology Facultative | 2 | 2 3
INYO7 | Quality assurance Facultative | 2 | 2 3
INYO8 | Genes, cells & evolution Facultative | 2 | 2 3
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IN 101 Molecular biology and genetic engineering:

This course will provide students with key principles of molecular biology and
genetic engineering. Topics covered include protein structure & function, biochemistry of
DNA replication, transcription & translation. Properties of enzymes. Key metabolic pathways
& their regulation. Roles of macromolecules in the regulation of information in the cell.
Isolation and manipulation of nucleic acids, construction of recombinant DNA and
transformation of cells. Recombinant DNA technology, gene cloning, site directed
mutagenesis and relevance and use of these techniques in medicine and industry. Molecular
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technologies, including plant and microbial biotechnology, ethical, moral, scientific and
social considerations of the various issues.

IN 102 Biotechnology and its applications:

Biotechnology; science, education and commercialization. Biosafety; the safe
application of biotechnology. Recombinant DNA technology, genetic transformation of
animal and plants. Cell, tissue and organ cultures. Micropropagation. Regeneration of
genetically transformed plants. Callus and cell suspension induction. In vitro secondary
metabolite production. Physical and chemical factors affecting cell growth in tissue cultures.
Protoplast cultures. Genetic modification of cells. Plant propagation and somatic
embryogenesis. Preservation of somatic embryos. Artificial automation of somatic embryos
production. Applications of modern biotechnology in agriculture, medicine and environment,
safety in biotechnology. Ecological, health and socioeconomic impacts of biotechnology.

IN 103 Bioinformatics

This course provides the tools for life scientists to interpret and analyze biological
sequence data. It provides a general overview of the growth in availability of genetic
information. The course covers: the genetic databases; the rapidly-increasing number of
genome databases, including the human genome database; the sequence homology search
engines and search algorithms; software for the identification of structural sequence
components; and the determination of evolutionary relationships between sequences. The role
of computer sciences in biotechnology, mathematical process modeling, on-line
microprocessor versus off-line manual control, programmable control. Biological
information. Information content in biological macro-molecules. DNA sequencing —
including error sources. DNA sequences in electronical format. How to use the GenBank
database

IN 104 Handling and analysis of scientific data

Studying the concepts of scientific thinking, data quality principles, and common
biostatistics; concepts and methods to interpret variation in nature. Analysis of scientific data
and experiments: Design of experiments and ethical research. Data modelling and
management. Exploratory data analysis. Randomness and probability. Statistical analysis
including linear regression, analysis of variance, logistic regression, categorical data analysis,
and non-parametric methods.

IN 105 Scientific research and report

This course provides a general guide to basics of doing scientific research and writing
reports about scientific research you’ve performed. In addition to describing the conventional
rules about the format and content of a lab report. It will also attempts to convey why these
rules exist, so students will get a clearer, more dependable idea of how to approach this
writing situation. Reporting will extends to writing thesis and manuscripts and publishing
them. Reasech procedures and ethics will be discussed.

IN 106 Advanced microbiology

Structure and function of bacterial cells, microbial metabolism, nutrition and growth
of bacteria, control of microbial growth, biosynthetic pathways in microoganisms,
macromolecules and microbial genetics.

IN 107 Quality Assurance
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This course will cover QA principles & international GMPs, quality Management,
quality assurance and quality Control, key quality assurance systems, documentation systems
and practices - GMP requirements & control, and GMPs for biotechnology.

IN 108 Genes, cells & evolution

This course discusses the structure & regulation of genes, the molecular processes of
gene change and the principles of inheritance. The theory of evolution will be examined in
the context of comparative genome analysis & genetic variation in populations. The broader
concepts of speciation & extinction will be studied at the molecular level.
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Course Course title Status Hours
code (O./F.) Th. | Pr. | Credit
IPB 201 | Biotechnology Development and Regulation | Obligatory | 2 2 3
IPB 202 | Advanced Organic Chemistry, Glycobiology .
and Carbohydrate Technology Obligatory |2 2 3
IPB 203 | Spectroscopic Tools for Chemistry Facultative | 2 2 3
IPB 204 | Molecular Modeling Facultative | 2 2 3
IPB 205 | Immunology and Biotechnology of Special Facultative | 2 5 3
Systems
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IPB 201 Biotechnology Development and Regulation

A practical definition of the current role of the Regulatory Professional in
pharmaceutical development, approval and post-approval actions. This will be illustrated by
exploration, and interactive discussion of regulatory history, its evolution, current standards
and associated processes. The course will seek to clarify the role of Regulatory in
development and lifecycle opportunities, demonstrating the value Regulatory adds by
participation on research, development and commercial teams.

IPB 202 Advanced Organic Chemistry, Glycobiology and Carbohydrate Technology
This course will discusses principles and factors governing the reactions of organic
compounds, new reaction mechanisms and pathways to complex molecules, and involves the
concept of green chemistry in organic chemistry for sustainable development. It will also
Discusses the process of drug development in the pharmaceutical industry, strategies for
production of organic molecules on larger scale, and will comprise applications of organic
chemistry in pharmaceutical chemistry, biochemistry, polymer chemistry, environmental
chemistry, and chemical engineering. It will cover carbohydrate structure on the mono-,
oligo-, and polysaccharide organisational level, interaction of carbohydrates with other
biopolymers as structural components in various cell types< importance of the pool of sugar
phosphates as precursors in carbohydrate biosynthesisc molecular mechanisms of key
enzymes involved in the biosynthesis and biodegradation of carbohydrates across diverse
kingdoms:« structural diversity of carbohydrate-active enzymes and carbohydrate binding
proteins in terms of their biological functions« biosyntheses of protein N- and O-glycans and
discuss their diverse biological functions as key post-translational modifications« glycolipid
structure in the context of cellular processes and disease states< molecular details of selected
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examples of “carbohydrate biotechnology” in biofuel, biofiber, food, and medical
applications, ethical aspects of bioethanol production, enzymatic HFCS conversion, GMOs
and lab-modified influenza viruses.

IPB 203 Spectroscopic Tools for Chemistry

Basic principals of nuclear magnetic resonance spectroscopy (NMR), mass
spectrometry (MS), infrared (IR) and Raman spectroscopies. Interpretation of spectra to
elucidate molecular structures and dynamics. The course contains lectures, tutorials and
laboratory practices. Tutorials will supplement the lectures and a significant amount of time
will be spent on solving problems and answering questions. Regular homework projects of
gradually increasing complexity provide the students with working knowledge of the topics.

IPB 204 Molecular Modeling

Basic quantum chemistry: Molecular orbital theory, semi-empirical methods. Basic
density functional theory (DFT). Molecular mechanics and molecular dynamics. Monte Carlo
methods. Energy minimization and potential energy surfaces. QM/MM methods. Solvation
and surrounding effects. Theoretical methods in drug discovery: Docking, protein structure
prediction, QSAR. Simulation of chemical reactions in solution. Modelling of enzymatic
catalysis.

IPB 205 Immunology and Biotechnology of Special Systems

Immune system cells, transgenic biological materials, drug targeting products,
complex diagnostic Kits, production in animals. Components of the immune system,
mechanisms of humoral and cellular immunity, cells and organs which participate in
immunity building, immune system related diseases and disorders (hypersensitivity, auto
immune diseases) ,mechanisms for tissues and organ rejection. Molecular immunology,
serology in the diagnosis of diseases, therapeutic uses of microbial toxins [vaccines, toxoids,
monoclonal antibodies, etc], quality assurance of immunologicals.
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Course Course title Status Hours
code (O./F) | Th.|Pr.| Crdit
FB 201 | Genetically Modified Foods and Gene Technology | Obligatory | 2 | 2 3
FB 202 | Advanced Food chemistry and biotechnology Obligatory | 2 | 2 3
FB 203 Mlcroblal_ Food Spoilage, Metabolism and Facultative | 2 | 2 3
fermentation

FB 204 | Food Nanotechnology and Bioprocess Engineering | Facultative | 2 | 2 3
FB 205 | Microbial food borne diseases Facultative | 2 | 2 3
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FB 201 Genetically Modified Foods and Gene Technology
The course tracks genetically modified organisms from the laboratory to the consumer
intermediated by assessment protocols and commercial release procedures. In addition, looks
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at related legislation and regulations, and discusses economic, environmental, health, and
social aspects. Also examines research achievements in genetic modification of food sources
and their modified traits to reflect current status and future aspirations. Tools and techniques
for genetic analysis and applications to food and healthcare industries. Gene expiration. Gene
marker. Food Grade Vector.

FB 202 Advanced Food chemistry and biotechnology

This course will provide advanced knowledge about chemical properties of food.
Water, colloids and emulsions, carbohydrates, proteins, lipids, enzymes, vitamins and
minerals and their role in food systems. Enzymatic browning - non-enzymatic browning.
Quantitative and qualitative analysis of materials and components of food. Analysis of
chemical changes during food storage by different methods. Scientific terms. Advanced in
food biotechnology including, DNA- RNA types isolation, advanced methods of isolation
and identification of food starter cultures by using PCR techniques, gene transfer methods,
fermentors, application of biotechnology in food production and utilization of the industrial
agricultural by-products, biogas, regulation the safety of genetic modified food, application of
Nanotechnology and Proteomics in food science, last part is, devoted to local and
international regulatory and social aspects of biotechnology.

FB 203 Microbial Food Spoilage, Metabolism and fermentation

Growth of microorganisms on foods and their metabolic products (aerobic and
anaerobic growth on proteins, fats and carbohydrates). Most important microbial groups of
food spoilage. Methods of detection of microorganisms and their metabolic products in foods.
Microbial spoilage of meats, milk, vegetables, fruits, canned foods, cooled foods. Knowledge
about general introduction on food fermentation- Fermented food products - Metabolism of
microorganisms in fermented food- Starters- Biotechnology & fermentation- Making
fermented food- Vinegar production- Baker's yeast- Fermented dairy products- Fermented
fruits & vegetables- Preserving and handling of fermented food- Health benefits of
fermented food. Transport of substrates into cells, specific fermentation metabolic pathways,
and metabolism of nitrogenous substances and lipids.

FB 204 Food Nanotechnology and Bioprocess Engineering

Definition, history, scope, impacts, and challenges within the rapidly emerging and
revolutionary field of nanotechnology. Explores nanotechnology's unique applications,
production processes. Focuses also on safety of foods produced using nanotechnology
techniques and their regulations. Application of engineering principles and mathematical
modeling to the quantitative analysis of food and bioprocessing systems. Physical/chemical
characteristics of foods and biological systems, flow processes, thermal processes and
separation processes.

FB 205 Microbial food borne diseases

Nature of microbial food borne diseases (types of microbial poisons, food
intoxications, food infections, the most important pathogenic microbial groups). Sources of
contamination of foods by pathogenic microorganisms. Methods of detection of pathogenic
microorganisms and their poisons in foods. Food borne bacterial diseases. Food borne viral
diseases. Food borne fungal and protozoan diseases.
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Course Course title Status Hours
code (O.JF.) | Th. | Pr. | Crdit
FB 201 | Environmental management systems Obligatory | 2 | 2 3
FB 202 | Industrial Management and Cleaner Production Obligatory | 2 | 2 3
FB 203 | Molecular Enzymology and Biocatalysis Facultative | 2 | 2 3
FB 204 | Environmental Toxicology Facultative | 2 | 2 3
FB 205 | Quantitative Genetics, Plant Breeding and Facultative 5 | o 3
Cultivation Technology
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EB 201 Environmental management systems

Overview of areas and methods where living cells are used to contribute to the goal of
a sustainable environment. This involves the use of biological methods in treatment of waste,
to enrich compounds from low mineral ore, design and operation of commercial bioprocesses
for production of chemicals, biomaterials and biofuels. The course will also cover
environmental monitoring and auditing. Waste management and environmental impact
assessment.

EB 202 Industrial Management and Cleaner Production

Industrial dynamics and the interplay with competitors and stakeholders (customers,
suppliers, employees, the society at large and so on), the distinctive character of industrial
operations, organization & human resource management, innovation & entrepreneurship,
leadership, strategic planning, marketing, cost-volume-profit analysis, accounting &
bookkeeping, finance (acquiring and using capital), cash-flow analysis, investment appraisal,
management control, and costing. Sustainability, gender, communication, and teamwork are
also covered in relation to the topics. Strategies for a better environment: Cleaner production
strategies (process changes, raw materials changes etc.), process external solutions, product
changes and other. Advantages and disadvantages using different strategies. Air pollution
control and gas cleaning technology. Process internal solutions and external solutions in order
to minimize air pollutions (both gaseous compounds and particles). Two main applications
will be discussed — emissions of VOC connected to handling of organic solvents and
emissions of flue gases from energy production. Advantages and disadvantages with different
methods. Municipal and industrial waste water treatment. Process internal solutions and
external solutions in order to minimize water pollutions. A number of common applications
will be discussed. Advantages and disadvantages with different methods. Industrial waste
treatment. Strategies and methods to minimize waste production.

EB 203 Molecular Enzymology and Biocatalysis

Catalytic principles and reaction mechanisms of enzymes. Enzyme Kinetics (steady-
state and pre steady-state) and inhibition (reversible and irreversible). Transition-state
inhibitor. Binding energy and catalysis. Practical methods in enzymology, for example
studies of enzyme kinetics and reaction mechanisms, detection of intermediates, active-site
titration. Environmental effects on enzymes, for example pH, temperature, and organic
solvents. Protein engineering, aims and strategies. The course has many practical steps as in
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depth planning of experiments, information search emphasized on structures. Basic
biotechnology and chemistry courses to design environmentally sustainable enzymatic
processes for industrial production of chemical products. Distinguish reaction mechanisms of
enzymes from the different main classes and be able to decide which chemical reactions that
enzymes from a certain class can exhibit. Explain and exemplify different enzyme-catalyzed
processes for stereoselective chemical production. For example, kinetic resolution, dynamic
kinetic resolution, and stereoselective synthesis, and also be able to suggest strategies for
optimization. Recognize advantages and disadvantages of different reaction media for
enzymatic reactions and be able to decide suitable reaction conditions in individual case.

EB 204 Environmental Toxicology

Understanding for foreign subjects (xenobiotics) and their effects on humanity and the
environment; consequently, animals and plants. Water-soluble and fat-soluble are central
molecular properties which become significant in a new respect. Important knowledge which
is mediated is that organisms’ biochemical/physiological control systems are sensitive to
xenobiotics, and interferences result in extensive, increasing, and often long-term harmful
effects on gene activity, cell differentiation, embryo development, reproduction, and
behaviour.

EB 205 Quantitative Genetics, Plant Breeding and Cultivation Technology

This course will address the quantitative inheritance of traits that determined by many
genes simultaneously, genetic bases and application of artificial selection and breeding
programs and biometrical genetics genetics in plant breeding. To use living cells, we need to
understand how they are best used to get an economic, safe and sustainable process. In this
course you will learn how to design the cultivation of a living cell by the best choice of
media, bioreactors, cultivation technique and which analysis and calculations that are
performed in order to understand the outcome and to compare to alternative techniques. This
is thus the very hart of any bioprocess whether in an industry or in the nature.
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Course Course title Status Hours
code (O./JF) | Th. | Pr. | Credit

IN301 | Advanced Bioinformatics Obligatory | 2 2 3
IN302 | Advanced Biotechnology Obligatory | 2 2 3
IN303 | Advanced Biochemistry and protein structure | Obligatory | 2 2 3
IN304 | Molecular genetics techniques and markers Obligatory | 2 | 2 3
IN305 | Applied Molecular Biology Facultative | 2 2 3
IN306 | Fermentation and enzyme technology Facultative | 2 2 3
IN307 | Plant Molecular Physiology Facultative | 2 2 3
IN308 | Chemical and Bio-analysis Facultative | 2 2 3
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IN 301 Advanced Bioinformatics

Large-scale analysis of biological data, such as DNA and protein sequences, has
recently become a natural part of many different kinds of biological research. This course
aims to give students a better understanding of the methods and algorithms in bioinformatics
used in different types of analyzes, and how data and results can be presented. The course
also provides students with the necessary practical skills necessary to perform large-scale
analyzes, such as assembly and annotation of genomes, analysis of gene expression data and
constructing phylogenetic trees. The course also introduces students to basic programming in
Linux / Unix.

IN 302 Advanced Biotechnology

Modern biotechnology with emphasis both on basic understanding of cell function at
a molecular level, and on applications. Structural composition of prokaryotic and eukaryotic
cells; what is life and what makes evolution possible; types of compunds; metabolism and
convertion of energy; enzyme catalysis; the prosesses from DNA via RNA to protein;
mutations and mutants; recombinant DNA technology, exchange of DNA between cells;
‘omics technologies; applications in industry, environmental biotechnology, medicine and
agriculture; ethical issues.

IN 303 Advanced Biochemistry and protein structure

Biosynthesis of: triglycerides, phospholipids and isopentenyl derived lipids.
Metabolism of aminoacids, porphyrins and nucleotides. Regulation of the central metabolism
on different levels: Substrate level, allostery, covalent modification, hormonal
regulation,amplification cascade and signal transduction. Regulation on gene level: control
and translation. Integrated metabolism and metabolic profiles in specific organs. Laboratory
exercises. The course will deal also with advanced details for protein structures, and for
structure function relationships, properties of amino acids, intramolecular forces, secondary
structure elements, motifs, protein folds, classification of proteins based on 3D structure, in
addition to some biophysical principles for folding of proteins. A number of protein classes
will be discussed in more detail; DNA binding proteins, membrane bound proteins, proteins
in the immune system, enzymes, virus proteins and fibrous proteins. A brief introduction to
some methods for 3D structure determination will also be given, along with tools and
methods for bioinformatics analysis of protein structures and molecular modelling.

IN 304 Molecular genetics technigues and markers

Chemical and physical aspects of genome structure and organization, genetic
information flow from DNA to RNA to Protein. Nucleic acid hybridization and sequence
complexity of DNA and RNA. Genome mapping and sequencing methods. The engineering
of DNA polymerase for DNA sequencing and polymerase chain reaction. Fluorescent DNA
sequencing and high-throughput DNA sequence development. Construction of gene chip and
microarray for gene expression analysis. Technology and biochemical approach for
functional genomics analysis. Gene discovery and genetics database search method. This
course will address also different procedures (different genetic markers) usually required to
detect genetic variation.

IN 305 Applied Molecular Biology
Cell structure, physiology, and molecular microbiology utilizing examples from
ecologically beneficial as well as industrially relevant and pathogenic microbes. The lab




introduces the students to the methods used for safely handling microorganisms. They will
cover cultivation, enumeration and purification of bacteria, analysis of food samples, staining
techniques, media preparation, body micro flora, selective and differential media, use of the
spectrophotometer to determine growth rate, biochemical tests. Topics include plasmids and
cloning, sequence analysis, constructing and recombining insertion mutants, site directed
mutagenesis, protein over expression as; well as web-based bioinformatics.

IN 306 Fermentation and enzyme technology

Introduction to enzymes and how it works. Physical structure of enzyme — the
monomeric and oligomeric enzymes. Concept of active site- Ogston’s experiment, lock and
Key and Induced fit hypotheses. Kinetics of Enzyme activity. Factors enhancing the catalytic
efficiency of enzymes. Enzymes in organized systems and their role in control of function:
Multienzyme systems. Isoenzymes basic concepts, Fermentation and industrial applications —
catalysts in the manufacturing and other conversion processes immobilization of enzyme in
bioprocess as analytical tools (enzyme electrode). Starter culture selection and propagation.
The role of starter culture in the making and quality of fermented dairy products. Defects of
fermented dairy products, bio-fermented dairy products. Determination of microbial quality
of fermented dairy products. An overview of cheese. Milk treatment / additives in cheese
making cheese starters. Cheese making in general. Membranes technology. Cheese ripening.
Processed cheese technology, Imitation cheese, analogue cheese. Cheese varieties, cheese
defects.

IN 307 Plant Molecular Physiology

Basic concepts of gene transfer by sexual hybridization and examine the molecular
and cellular biology of plant responses to environmental cues, with an emphasis on signaling
and regulation of gene expression mediating physiological responses. Topics such as plant
cell walls, phyto hormone action, photoreceptors, and programmed cell death n somatic cell
systems.

IN 308 Chemical and Bio-analysis

Product characterisation. Standard procedures in analytical chemistry. GMP as
applied to analytical chemistry. Particle sizing of dispersions and emulsions and its
importance in validation. Good record keeping and laboratory practices in the measurement
of emulsion and dispersion stability. Quantitative analysis of hard water surrogate (Ca2+
solution) by titration with EDTA. Quantitative analysis of a Cu2+ solution by flame atomic
absorption, using a pure Cu metal primary standard and an acid-balanced matrix. Preliminary
absorption measurements on the unknown are required to determine the optimum dilution to
place the absorbance of the unknown mid-range with respect to the preset concentrations of
the standards. Quantitative analysis for the percentage of iron in a steel sample. Dissolution
of the alloy and sample work-up are involved. Ferrous ammonium sulphate is used as a
primary standard. Qualitative and quantitative analysis of a mixture of n-alkanols by gas
chromatography (GC) Temperature programming and internal standardisation are utilized.
Qualitative and quantitative analysis of a mixture of sulphonamide drugs by reversed phase
high performance liquid chromatography (HPLC)/MS. Solvent programming and external
standardisation are used. X-ray diffraction. Particle Sizer. Scanning electron microscopy.
Detailed calculations of final results in a variety of reporting formats as directed and accurate
data entry for computer matching with parallel computations.
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Course Course title Status Hours
code (O.JF.) | Th. | Pr. | Crdit
IPB 301 | Biochemical Engineering Obligatory | 2 | 2 3
IPB 302 | System Biology and Biological Networks Obligatory | 2 | 2 3
IPB 303 | Microbial Ecology Facultative | 2 | 2 3
IPB 304 | Molecular Genetics Facultative | 2 | 2 3
IPB 305 | Prokaryote Molecular Biology Facultative | 2 | 2 3
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IPB 301 Biochemical Engineering

The course aim is to give a technical/economical analysis of a biotechnological
production process. The students should calculate the size of the parameters included in the
profitability analysis: income from sales; operating costs; investments in the plant; and the
operating capital. In order to do so the students will have to describe the production process
with various unit operations. This work requires good knowledge in biochemical engineering
including technical unit operations. Good understanding of biochemistry and microbiology is
also necessary. The economical calculations will be performed by an already developed
software. Fermentation technology, enzyme technology and purification technology. Transfer
of oxygen, material- and electron balances, metabolic process-control, mixing, up scaling.
Immobilised biocatalysts, methods and transport-phenomena, downstream processes.
Examples of industrial biotechnological processes. Laboratory exercises with up-to-date
equipment in laboratory- and pilot scale.

IPB 302 System Biology and Biological Networks

Introduction to systems biology methods in modeling and analysis of cellular
networks, with strong relevance to synthetic biology and the iGEM competition. Emphasis on
(1) stochastic and deterministic description of simple gene regulatory circuits, (2) protein
interaction networks, and (3) genome-level cellular metabolism. An interdisciplinary
presentation of the topics will be emphasized, making the class accessible to students with a
background in computer science, biology, chemistry, and physics.

IPB 303 Microbial Ecology

General basis: The general principals of microbial behaviour in ecosystems. Microbial
interactions related to resource competition and predation/parasitism. Microbial populations,
communities and ecosystems. Quantitative and qualitative methods: Fluorescent microscopy
and molecular techniques (PCR- and probe based). Natural ecosystems: Microbes in natural
habitats; air, water, soil and symbionts. Pelagic food webs and eutrophication. Unnatural
ecosystems: Selected systems and biological water purification. Anaerobic fermentation and
xenobiotika. Modelling: Mathematical basis and model types. Examples and modelling tools.

IPB 304 Molecular Genetics
The course aims to cover advanced details of the molecular genetics of prokaryotic
and eukaryotic organisms. The main areas of recombinant DNA technology applications will
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also be covered. Examples of important topics that will be discussed are: gene organization in
pro- and eukaryotes, regulation of transcription and translation, techniques in recombinant
DNA technology, bioinformatics in gene and genome analyses, biotechnolgical applications
of molecular genetics.

IPB 305 Prokaryote Molecular Biology

Analysis and manipulation of bacterial genomes, chemical genomics, metagenomics
and systems biology of prokaryotes, Regulation of gene expression in prokaryotes, Bacterial
antibiotics: resistance and biosynthesis, Synthetic biology applications in bacteria.
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Course Course title Status Hours
code (O./JF.) | Th.| Pr.| Crdit

Advanced Food Biotechnology and Genetically .

FB 301 Modified Eoods Obligatory | 2 | 2 3

B 302 Adv_anced Food Microbiology and Microbial Food Obligatory | 2 | 2 3
Spoilage

FB 303 :\r/]lllg(r)%télsl metabolism, Genetics and Biotechnology Facultative | 2 | 2 3

FB 304 | Biopreservation and Bio-process technology Facultative | 2 | 2 3

FB 305 | Advanced Food chemistry and analysis Facultative | 2 | 2 3
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FB 301 Advanced Food Biotechnology and Genetically Modified Foods

Advanced in food biotechnology including, DNA- RNA types isolation, advanced
methods of isolation and identification of food starter cultures by using PCR techniques, gene
transfer methods, fermentors, application of biotechnology in food production and utilization
of the industrial agricultural by-products, biogas, regulation the safety of genetic modified
food, application of Nanotechnology and Proteomics in food science, last part is, devoted to
local and international regulatory and social aspects of biotechnology. The course tracks
genetically modified organisms from the laboratory to the consumer intermediated by
assessment protocols and commercial release procedures. Related legislation and regulations,
and discusses economic, environmental, health, and social aspects. Also examines research
achievements in genetic modification of food sources and their modified traits to reflect
current status and future aspirations.
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FB 302 Advanced Food Microbiology and Microbial Food Spoilage

Microorganisms associated with different foods (microbes of meats, milk, eggs,
vegetables, fruits, grains). Microbial food spoilage. Microbial food borne diseases.
Microorganisms in food processing. Control of microorganisms in foods. Detection of
microorganisms and their metabolic products in foods. Growth of microorganisms on foods
and their metabolic products (aerobic and anaerobic growth on proteins, fats and
carbohydrates). Most important microbial groups of food spoilage. Methods of detection of
microorganisms and their metabolic products in foods. Microbial spoilage of meats, milk,
vegetables, fruits, canned foods, cooled foods. Microbiological Food Safety Hazards
including food borne illness and important pathogens including viral agents. Food safety
agencies, regulation, and policy. Knowledge of the dynamics of pathogenic microorganisms,
human hosts.

FB 303 Microbial metabolism, Genetics and Biotechnology in Foods

Transport of substrates into cells, specific fermentation metabolic pathways, and
metabolism of nitrogenous substances and lipids. The DNA, the genes, and their functions.
Differences between eukaryotic and prokaryotic cells in the genetic makeup. DNA and RNA
replication in the cell. The polymerase chain reaction techniques (PCR). Mutations and
mutants (natural mutations, induced mutations, isolation of mutants). Natural exchange of
genetic material between bacterial cells (transformation, transduction, and conjugation).
Induced exchange of genetic material (restriction enzymes, sequencing and synthesizing
DNA, molecular cloning). This course covers also how microbes are used to manufacture
components of food and consumer products, biologics and biomaterials using recombinant
DNA and is organized following the steps in discovery and development of biologics. An
introduction to microbial growth Kinetics is included as well as discussions on generating
products from genetically modified microorganisms (GMOs, and how these products are
regulated by the U.S. Food and Drug Administration (FDA).

FB 304 Biopreservation and Bio-process technology

Biopreservation definition, methodology of biopreservation, application of
biopresservation in food technology. Sustainability, cleaner production. Taxonomy, kinetics,
metabolism, aerobic and anaerobic fermentation. Biofuels, bioenergy and coproducts.
Mass/energy balances, process integration, pretreatment, separation. Membrane reactors,
bioelectrolysis, microbial fuel cells, nanotechnology, genetic engineering, and mutagenesis.
Application of engineering principles and mathematical modeling to the quantitative analysis
of food and bioprocessing systems. Physical/chemical characteristics of foods and biological
systems, flow processes, thermal processes and separation processes.

FB 305 Advanced Food chemistry and analysis

Chemical properties of food - water, colloids and emulsions, carbohydrates, proteins,
lipids , enzymes , vitamins and minerals and their role in food systems - enzymatic browning
- non-enzymatic browning - quantitative and qualitative analysis of materials and components
of food — analysis of chemical changes during food storage by different methods - scientific
terms. Recent trends in food analysis - the most important and the latest methods of analysis -
Enzymatic methods - Colorimetric methods — Chromatographic methods - Electrophoresis -
Principles and theories upon which these methods - The interpretation of graphics and
extraneous material devices and converted into results - Comparing the results of recent
methods with conventional methods.
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Course Course title Status Hours
code (O./JF) | Th.| Pr.| Crdit
EB 301 | Ecosystem goods and serviced and climatic change | Obligatory | 2 | 2 3
EB 302 | Ecology, Biodiversity & Conservation Obligatory | 2 | 2 3
EB 303 | Conservation genetics Facultative | 2 2 3
EB 304 Biological industrial effluents treatments and waste Facultative | 2 | 2 3
management
EB 305 | Enviromental risk assessment and Systems Analysis | Facultative | 2 | 2 3
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EB 301 Ecosystem goods and services and climatic change

This course covers identification and assessing ecosystem goods and services and
sequencies due climate change. The course includes assessment of climate change, molecular
ecology of global change, ecological and evolutional response to climate change, and
potential effects of climate change on plant communities in arid and montan ecosystems.
Course topics include conserving biodiversity under climate change and ecosystem recovery
after climatic extremes enhanced by genotypic diversity.

EB 302 Ecology, biodiversity & conservation

This course aims to provide a broad knowledge about population regulations and
structure, the patterns of plant distribution, bases for evaluating the characteristics of plant
populations. The course aims also to value the different ecosystems and their balance and
explain the importance of species diversity and the strategies used for their protection
including sustainable management strategies, policy & governance. By the end of the course
the student should be able to conclude the differences between plant population and plant
community, show the fundamental concepts of regulation, perform the experiments for
analysis of populations, design a model that clarify the different plant distributions, recognize
the value and importance of biodiversity, determine the threats facing biodiversity, discover
the present condition of natural resources and the essential threats facing biodiversity,
perform the experiments for analysis of ecosystem components, and prepare a model that
clarifies the different methods used in ecosystem analysis and evaluating the threats.

EB 303 Conservation genetics

This course aims to study the genetic basis of differentiation between populations and
discover modern techniques in population genetics and their applications. Conservational
implications are emphasized. By the end of this course the student should be able to describe
the genetic bases of evolution, trace the measures of genetic variation, figure out genetic
bases for any phenotypic trait, and recognize different genetic variations, and the basic types
of breeding systems.

EB 304 Biological industrial ef fluents treatments and waste management

Yo




This course aims to provide students with the general characters of water, its
pollution, the importance of water treatment, and the risks of water pollution on human
health, and the risks of the untreated water and waste water. The students, by the end of this
course, will be able to list the general characters of water and its pollutants, recognize the
methodology used in water and waste water treatment, investigate the sources of the problem,
compare the different methods of water and waste water treatment, create a new methodology
for solving aquatic systems problems, collect water samples for analysis and identifying the
pollutants, design water and waste water treatment systems, and diagnose the water condition
and its risks to human health.

EB 305 Enviromental risk assessment and systems analysis

This course enhances the student’s knowledge of how risk analysis is done, how it is
interpreted, and how it influences regulatory decision-making. Participants from diverse
backgrounds will improve their ability to identify and quantify health risks, understand how
risk information is perceived and communicated, and apply this information across industries
and sectors. This course provides graduates with an in-depth understanding of the key tools,
techniques and management concepts to expertly inform and influence environmental risk
decisions on a local and strategic/national level. The discipline of environmental system
analysis researches interaction and sets out to understand, describe patterns and behaviour
models of different interacting entities that affect the environment and to design and optimise
solutions for the issues identified in the environment. A student of this discipline will study
methods and means used to identify, asses, address and solve issues of the environment
ranging from climate change and pollution to social, behavioural and policy problems. The
application of this science investigates systems and identifies the components as well as their
functioning manner and scope.
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