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Chromosome structures and replication in virus. Prokaryotes and eukaryotes. Transcription and
translation. Gene regulation and expression, mutation, recombination, transposition. Chloroplast and
mitochondrial genomes. Applications in molecular genetics.
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Chromosome structure, behavior and function; effects of abnormal chromosome constitution on
phenotype; molecular cytogenetics and applications; linkage and gene mapping; chromosome and evolution.
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Equilibrium population, change in gene frequency, inbreeding, genetics by polygene effects, resemblance
between relative, heritability, selection, population and quantitative genetics at molecular level.
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Current concepts of molecular and cell genetics, emphasizing prokaryotic and eukaryotic gene structures
and regulation of gene expression using recombinant DNA techniques, critical examination of current
literatures and experimental methods.
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Gene expression, RNA analysis, DNA-protein inintereraction, recombinant proteins expression, analysis of
differential gene expression, proteomics. Case study.
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Prokaryotic and eukaryotic genomes, genome mappings, large genomic library, genome sequencing,
forward and reverse genetics, expression database, single nucleotide polymorphisms, functional analysis
through gene mutation.
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DNA, protein and genome database; prokaryotic and eukaryotic genes prediction and analysis; primer
design and applications; prediction of protein structure, motif and interactions; evolutionary relationship
analysis; proteomics; system biology.
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Polymorphism in DNA, Wright-Fisher model, Coalescent model, neutral theory and statistical tests,
effective population size and current researches in population genetics.
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Mechanisms producing the evolutionary changes in protein and DNA, mathematical concepts of natural
selection in fluctuating environments, neutral allele and natural selection theories in molecular evolution and
polymorphism, current researches in molecular evolution.
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Advanced research in various topics of genetics, laboratory in advanced techniques, preparation of
research proposal, application of information technology and computer data processing and retrievals, data
analyses.
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Experiences in teaching preparation and planning, practical laboratory teaching, learning evaluation in

Laboratory in Genetics (01416312) under supervision of thesis advisor.
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Selected topics in genetics at the doctoral degree level. Topics are subject to change each semester.
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Presentation and discussion on interesting topics in genetics at the doctoral degree level.
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(Special Problems)
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Study and research in genetics at the doctoral degree level and compile into a written report.
01416699 AIngfinus 1-72
(Thesis)
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Research at the doctoral degree level and compile into a thesis.



