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Structure and function of prokaryotic and eukaryotic cells and organelles. Structure and function of
nuclear, mitochondrial and chloroplast genomes. Regulation of gene expression. Chemical composition of
cell. Energy conversion in mitochondria and chloroplast. Intracellular sorting and signal transduction. Cell

growth, division and death. Molecular biology of living organism development.
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Genetic materials, genetic codes and functions. Recombination at molecular level. Mutation and
repair of DNA. Transposible genetic elements and transposon tagging. Genomics and its application. Genetic

engineering for agriculture. Immunology Genetics. Genetic diseases and gene therapy.
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(Molecular Phylogenetics and Systematics)
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Principles of classification, systematics and phylogenetics. Phylogenetic as a guiding principle for systematics.
Genetic diversity at species and population levels. Principles of systematics using molecular data and based on

phylogenetic hypotheses. The utilization of DNA marker data in phylogenetic studly.
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Biological databases. Methods and tools in bioinformatics for varieties development and bioresources
management. Bioinformatics algorithm for understanding biological process. Genome sequence analysis and

annotation. Gene function identification. Trend of bioinformatics in agriculture.
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Laboratories in cellular and molecular biology. Core techniques in DNA manipulation. Recombinant

protein extraction and analysis.
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Review of modern biodetection technologies. Principle of advanced biodetection technologies. Future and

challenges in biodetection.
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Phenotype traits of plant interacting with environment. Principle and method determining the
expressed traits of plant interacting with environment. Measurement techniques and analysis of parameters in
gas exchange process, chlorophyll fluorescence measurement, imaging analysis, and computation used in
plant phenotyping. Application of research tools to probe phenotypes and processes in plant under

controlled conditions and in field.
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Biological species concept and its limitations. Allopatric speciation, through vicariance and dispersal.
Sexual selection in allopatry. Hybridization and genome evolution. Sympatric speciation. Speciation in an
ecotone through adaptation. Reinforcement of species barriers. Coevolution between plants and their
pollinators. Coevolution between pathogens and hosts. Domestication of crop plants and farm animals. The

molecular basis of selection and adaptation. Group selection. Phylogeography. Metapopulation biology.
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International biosafety protocols and agreements. National regulatory system. Socio- economics

impact of biotechnology. Environmental risk assessment. Biosafety assessment in food and feed. Bioethics.
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Research principles and methods in agricultural biotechnology, problem analysis for research topic
identification, data collecting for research planning, identification of samples and techniques. Statistic for
research. Research analysis, result explanation and discussion. Report writing, presentation and preparation for

journal publication.
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Critical reading of published research, literature in agricultural biotechnology and agricultural science.
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(Selected Topics in Agricultural Biotechnology)
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Selected topic in agricultural biotechnology at the master’s deree level. Topics are subjectd to change

each semester.
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Presentation and discussion on interesting topics in agricultural biotechnology at master’s degree level.
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Study and research in agricultural biotechnology master’s degree level and compile into a written report.
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(Thesis)
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Research at master’s degree level and compile into a thesis.
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