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Pre — MSc curriculum

Course code | Semester | Credit hours
MBT 600 | Metabolism and metabolic disorders 2
MBT 601 | Applied molecular biology 2
- - - Mandatory
MBT 602 | Genetic Engineering 2
Courses
MBT 603 | Stem cells and regenerative medicine 2
MBT 604 | Advanced analytical techniques 2
Semester |1 Credit hours
MBT 605 | Industrial biotechnology 2
MBT 606 | Applied and diagnostic immunology 2
i Mandatory
MBT 607 | Advanced genetics 2
Courses
MBT 608 | Application of nano-biotechnology 2
MBT 609 | cell culture and cytogenetic 2
Optional courses
MBT 610 | Bioinformatic 2
MBT 611 | Genomics and proteomics 2
MBT 612 | Research methodology and Scientific Writing Elective 2
MBT 613 | Enzyme engineering courses 2
MBT 614 | Drugs design and discovery 2
MBT 615 | Advanced cancer biology 2
MBT 616 | Forensic biotechnology 2
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Semester |

MBT-600: Metabolism and metabolic disorders:

The principles of metabolism and the differences between anabolism and
catabolism, the metabolic pathwaysof carbohydrates, amino acids, fatty
acids and nucleotides. The types of genetic mutation and inborn errors of
metabolism, the methods for detecting and correcting inborn errors of
metabolism, the hormonal regulation of metabolism and the role of
protein phosphorylation in this context, the regulation of metabolism in
physiological and pathological situations (e.g. exercise starvation and
diabetes).

MBT 601: Applied Molecular Biology

DNA structure, replication, central dogma, genetic code, transcription,
RNA structure, translation, tRNA and ribosome structure, nascent
polypeptides, proteins, plasmids, chromosomes, genomes.Recombinant
DNA technology and its application, Chemical synthesis, amplification
and sequences of DNA, Molecular diagnostics, Biosafety and bioethics of

molecular biology.

MBT 602 -Genetic Engineering

Tools in genetic engineering, Expression strategies and methods for
producing industrially important molecules.Applications: Genetic
diseases — Detection and Diagnosis, Gene therapy — ex vivo, in vivo, gene
delivery systems, viral and non-viral. DNA marker technology in plants,

DNA fingerprinting. Genetically engineered bio-therapeutics and
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vaccines and their manufacturing, Transgenic animals and Bio —

pharming.

MBT 603- Stem Cell Biology and Regenerative medicine

Stem Cell Biology: Stem cells — definition, classification and sources:
embryonic stem cells, adult stem cells and mesenchymal stem cells; stem
cells differentiation; Stem cells cryopreservation; clinical applications of
stem cells; Mammalian Nuclear Transfer Technology; stem cell based

therapies and ethical considerations.

Stem Cells: Reprogramming of somatic cells to induced pluripotent stem
cells, Application of iPS technology to regenerative medicine.
Developmental hematopoiesis, Epigenetic regulation of stem cell fate,
niche biology: regulation of hematopoiesis by the nice. Mediated
signaling mechanisms.Cryopreservation of cells (general), Cord blood
banking and long-term storage of stem cells, FACS and its application in
stem cell research.Neural stem cells and differentiation.Bone and

cartilage biology.Embryonic stem cells, Cancer stem cells.

MBT604 - Advanced Analytical Techniques:

Analytical Techniques: Gel electrophoresis, Capillary isoelectric
focusing — electro spray ionization mass spectrometry, MALDI-TOF-
MS/MS, Biochips (DNA, Protein and Biosensors). Flow cytometry. Gene
amplification technique: PCR and its types (nested, arms, inverse, real
time, SSCP). X-Ray Crystallography: Protein crystallization and
visualization, Method of data collection, factors affecting the
measurement of integrated intensities, photographic methods,

diffractometers, area detectors and image plates.Spectroscopy: Basic

-23 -
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principles, instrumentation and applications of IR, Raman, ORD, CD

spectroscopy, NMR and ESR.

Semester ||

MBT605: Industrial Biotechnology

Bioprocessing: Industrial ~ microorganisms,fermentation  media,
fermentation systems, downstream processing, product development,

regulation and safety.

Industrial processes and products:Microbial enzymes, fuels and
industrial chemicals, health care products, food and beverage
fermentations, food additives and supplements, microbial biomass

production.

MBT 606- Applied and diagnostic Immunology

Monoclonal antibodies: production and use in research, diagnosis and
therapy. Characterization of antibodies and their use in research and
diagnosis. Development strategies of diagnostic tools for infectious
diseases. Immunotherapeutic strategies in chronic inflammation diseases,
autoimmunity, transplant rejection and cancer. Vaccines: recombinant
vaccines, DNA vaccines, live attenuated vaccines. Adjuvancy: microbial
and natural adjuvants. Vaccine delivery.Antigen and antibody reactions
and its applications in diagnosis. allergy, hypersensitivity.
immunodeficiency. Auto immunity. Tumor immunity, transplant
immunology. Parasitic immunology. Techniques in  molecular

immunology.
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MBT607- Advanced Genetics

Mutational analysis.Gene mapping using classical and modern molecular
techniques.Whole genome sequencing. Reverse genetics. Genome
editing.Cytoplasmic Inheritance.Quantitative trait analysis.Quantitative

trait locus mapping. Evolutionary genetics.

MBT108- Application of Nano biotechnology

Agriculture and food sector applications, food packing, smart systems for
food quality and safety.Medical applications: drug delivery concepts,
targeting, routes of delivery and advantages.Nanostructures for
diagnostics and biosensors; Nanoparticles for diagnostics and imaging;

Nanodevices for sensor development.

MBT109: Cell Culture and Cytogenetics

Cell Culture: cell biology in vitro, cell culture laboratory, aseptic
techniques, sterilizations, systems for cell engineering, culture media,
systems for mass production of cells, primary cell cultures, cell lines,
characterization of cells and transformation of cells, cryoprotection,

contamination.

Cytogenetics: Sources of specimens for chromosome analysis. Peripheral
Blood and Percutaneous Umbilical Blood Specimen for Constitutional
Disorders, Amniotic Fluid Specimens, Chorionic Villus Sampling, Solid
Tissue Samples: Tissue Biopsies and Products of Conception, Bone
Marrow and Blood for Hematologic Malignancies,Lymph Nodes and
Solid Tumors. Cell culture for chromosome analysis cytogenetic analysis.
Fluorescence In Situ HybridizationAnalysis, Chromosomal Microarray
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Analysis. Types of chromosome aberrations and their clinical
significance.Causes of chromosome aberrations.frequency  of

chromosome aberrations.
Elective courses:

MBT 610 -Bioinformatics

Computer concept, concept of networking, concept of database
management, computer analysis of genetic sequences, proteomics,
introduction to bioinformatics & sequencing alignment concepts,
biological databases and datamining, phylogenetic analysis and
prediction, genome mapping and prediction, protein structure prediction

methods.

MBT 611- Genomics and Proteomics:

Genome mapping.Genetic mapping, Physical maping, Resolution of
mapping.Strategies for Sequencing whole genome and sequence data
analysis. Comparative Genomics. Global expression profiling: whole
genome analysis of mRNA and protein expression, microarray analysis
and their applications. Importance of proteomics. Strategies in
proteomics: 2D PAGE and Mass spectrometry. Database and search
engines in proteomics.Mapping of protein interactions: two hybrid, phage
display. Applications of proteomics: Understanding mechanism of
pathogenesis, Drug discovery, Disease diagnosis, identification and

characterization of novel proteins.
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MBT612Research Methodology and Scientific Writing

Research process, problem identification, research designs, informal,
experimental designs. Completing randomised design, randomized block
design, latin square design, factorial designs. Sampling designs,
Processing and analysis of data: Sampling and testing of hypothesis, non-

parametric tests, multivariate analysis.

Scientific Writing: Outline manuscripts, compose titles, summarize
manuscripts for abstracts and other purposes, write complete and
statistically methods, present clear results with tables and figures, write
discussions and conclusions that address unanswered questions and
explain the author’s work in the context of the work of others, respond to

reviewer comments.

MBT 613Enzyme engineering

Classification of enzymes.Principle of enzymatic catalysis, enzyme
Kinetics and  mechanisms of enzymatic reactions.Enzyme
inhibition.Enzyme activity regulation.Methods of enzymes preparations,
isolations and purifications.Methods of determination of enzyme activity.
Imobilised enzymes. Application of enzymes in chemistry, pharmacy,

food processing and clinical enzymology.

MBT 614: Drugs Design and discovery

the aim of this course is to provide an overview of all aspects of the drug
discovery process and an introduction to drug discovery. Topics include:

targets, receptors & enzymes, natural products, drug design & molecule
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structure-activity, computational chemistry, peptides, proteins, modern

biological therapies, drug screening safety pharmacology.

MBT 615: Advanced Cancer biology

Cancer signalling networks , the central axis: ARF, MDM2, p53, INK4,
RB1 154 MYC and RAS, Cancer and cell senescence Tumourigenic
DNA viruses , Signalling pathways that impact on the central axis ,
Cellular responses during tumour development , Signalling and systems
biology, The future of cancer prevention, diagnosis and treatment , The
development of anti-cancer drugs , Chemotherapeutic strategies for
cancer,Drug resistance, Non-specific effects, The efficacy of
chemotherapy, Cancer detection: tumour imaging and molecular imaging
,Proteomics , Metabolomics, Gene expression profiling , Protein imaging

, Nanotubes, graphene and nanocells.

MBT 616:Forensic Biotechnology:

Introduction to Forensic Science, Forensic Biotechnology, Forensic
Genetics, Forensic Agriculture, DNA fingerprinting / DNA Profiling /
DNA Testing; History of DNA fingerprinting; Ethics, Rules and
Procedures; Restriction fragment length polymorphism (RFLP); Random
amplified polymorphic DNA (RAPD); Amplified fragment length
polymorphism (AFLP); Microsatellites; PCR amplifications; Single
nucleotide polymorphism (SNuPs); Genetic linkage mapping; Physical
mapping of the genome; BAC end sequencing; Extract DNA from blood
and biological material; and other tests for DNA; DNA Testing Tool, Kits

and Equipment etc.
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