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MANGALAYATAN UNIVERSITY,
INSTITUTE OF BIOMEDICAL EDUCATION AND RESEARCH

Syllabus for Ph.D degree of Biotechnology
1.  MOLECULES AND CELLULAR ORGANIZATION  
  Structure of atoms, molecules and chemical bonds,  Composition, structure and function of                                   biomolecules, Principles of catalysis, enzymes and enzyme kinetics, enzyme regulation,  mechanism of enzyme catalysis, isozymes ,Stability of proteins and nucleic acids,Metabolism of carbohydrates, lipids, amino acids nucleotides and vitamins. Structural organization and function of intracellular organelles, Organization of genes and chromosomes, repetitive DNA, interrupted genes, gene families, structure and Cell division and cell cycle. 
2.  FUNDAMENTAL PROCESSES AND CELL SIGNALING  
DNA replication, repair and recombination, RNA synthesis and processing, Protein synthesis and processing, Control of gene expression at transcription and translation level. Host  parasite interaction  Recognition and entry processes of different  pathogens, pathogen-induced  diseases in animals and plants, cell-cell fusion in both normal and abnormal cells.Cell signaling  Hormones and their receptors, cell surface receptor, signaling through G-protein coupled receptors, signal transduction pathways ,  Cancer ,  oncogenes, tumor suppressor genes, Innate and adaptive immune system Cells and molecules involved in  innate  and adaptive immunity, antigens, antigenicity and immunogenicity. B and   T cell   epitopes, antigen-antibody interactions, antigen processing and presentation, hypersensitivity and autoimmunity, immune response during bacterial (tuberculosis), parasitic (malaria) and viral (HIV) infections, vaccines.
3. DEVELOPMENTAL BIOLOGY,  SYSTEMS PHYSIOLOGY OF PLANT AND ANIMALS
Basic concepts of development, Gametogenesis, fertilization and development, Production of gametes, embryogenesis, organogenesis, sex determination. Morphogenesis and organogenesis in animals & Plants. Programmed cell death, aging and senescence
 Photosynthesis, Respiration and photorespiration, Citric acid cycle, Nitrogen  metabolism   , Plant hormones , Sensory photobiology, Solute transport and photoassimilate translocation ,  Secondary metabolites  

Blood and circulation , Blood  corpuscles, haemopoiesis, blood groups,  haemoglobin, Cardiovascular System,  Respiratory system ,Nervous, Sense organs, Excretory Thermoregulation ,Stress and adaptation , Digestive system  ,  Endocrinology  and reproduction  
4. INHERITANCE BIOLOGY 

Mendelian principles ,Allele, multiple alleles, pseudoallele, complementation tests,:  Codominance, incomplete dominance, gene interactions, pleiotropy, genomic imprinting, penetrance and expressivity,  phenocopy, linkage and crossing over, sex linkage, sex limited and sex influenced characters,Gene mapping methods ,Extra chromosomal inheritance, Microbial genetics, Human genetics  ,  Quantitative genetics  and Recombination. 

5.DIVERSITY OF LIFE FORMS AND ECOLOGICAL PRINCIPLES: 

Principles & methods of taxonomy, Outline classification of plants, animals & microorganisms, Organisms of health & agricultural importance The Environment,Population Ecology ,Community Ecology Ecosystem Ecology,Applied Ecology: 

7.  EVOLUTION AND BEHAVIOUR 

Emergence of evolutionary thoughts, Molecular Evolution Molecular tools in phylogeny, classification and identification; Protein and   nucleotide sequence analysis; origin of new genes and proteins; Gene duplication   and divergence.   Population genetics – Populations, Gene pool, Gene frequency; Hardy-Weinberg Law;   concepts and rate of change in gene frequency 
8 APPLIED BIOLOGY AND METHODS IN BIOLOGY 

Microbial fermentation and production of small and macro molecules, Application of immunological principles, vaccines, diagnostics,   Tissue  and cell  culture methods for plants and animals, Transgenic animals and plants, molecular approaches to diagnosis and  strain identification,Genomics and its application to health and agriculture, including gene   therapy, Bioresource and uses of biodiversity ,Breeding in plants and animals, including marker – assisted selection,Bioremediation,  phytoremediation and Biosensors
  
Molecular Biology and Recombinant DNA methods:   Isolation and purification of RNA , DNA (genomic and plasmid) and proteins,   different separation methods.   Analysis of RNA, DNA and proteins by one and two dimensional gel   electrophoresis, Isoelectric focusing gels. 

  Molecular cloning of DNA or RNA fragments in bacterial and eukaryotic  systems.   Expression of recombinant proteins using bacterial, animal and plant vectors. Isolation of specific nucleic acid sequences   Generation of genomic and cDNA libraries in plasmid, phage, cosmid, BAC and   YAC   vectors.   In vitro mutagenesis and deletion techniques, gene knock out in bacterial and   eukaryotic organisms.  Protein sequencing methods, detection of post translation modification of proteins. DNA sequencing methods, strategies for genome sequencing. Methods for analysis of gene expression at   RNA and protein level, large scale  expression, such  as micro array based techniques Isolation, separation and analysis of carbohydrate and lipid molecules   RFLP, RAPD and AFLP techniques ,Histochemical and Immunotechniques , Biophysical, Statisitcal Method,  Antibody generation, Detection of molecules using ELISA, RIA, western blot,  immunoprecipitation, fluocytometry  and immunofluorescence microscopy, detection of molecules in living cells, in situ localization by techniques such as   FISH   and GISH,  Molecular analysis using UV/visible, fluorescence, circular dichroism, NMR and  ESR   spectroscopy Molecular structure determination using X-ray diffraction and  NMR, Radiolabeling techniques,  Microscopic techniques: 


