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Mendelian principles of heredity, chromosome theory of inheritance, alteration of chromosome
structure and number, DNA structure and replication, transcription and translation, mutation, recombination
and DNA repair, regulation of gene expression, population genetics, quantitative genetics, recombinant DNA
and applications.
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(Plant Molecular Genetics)
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Plant genome structure and function. Inheritance and regulation of gene expression in nuclear,
chloroplast and mitochondrial genomes. Interaction among genomes in plant. Molecular mechanism of
gene transfer by Agrobacterium. Molecular mechanism of development of legume nodules in symbiotic
nitrogen fixation. Effect of light on plant development. Regulation of gene expression during flower
development.
wugAransluanavasdnduazn1saiey 3(3-0-6)
(Animal Molecular Genetics and Development)
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Structure, function and regulation of gene expression in animal, genes involving in biochemical
processes, application of genetic and molecular techniques to study gene function involved in

differentiation and development.
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(Molecular Genetics)
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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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(Molecular Plant-Microbe Interactions )
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Principle of pathogenesis and disease resistance, methods for studying molecular plant-microbe
interactions, molecular biology of plant viruses, Gene-for-Gene theory, plant disease resistance genes,
biochemistry of hypersensitive response, gentic engineering and breeding for disease resistance, current
research.
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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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(Genetic Engineering I)
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Basic techniques in molecular cloning, RT- PCR technique for DNA amplification, construction of
recombinant DNA, gene transformation and screening techniques, site-directed mutagenesis, DNA
sequencing and gene analysis, protein expression, bio-safety guide line and property right.
wAllAN3IAN1TRUSNITY 3(1-6-5)
(Genetic Manipulation Techniques)
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Advanced techniques in genetic manipulation focused on gene construction for plant gene
transformation. Tissue culture techniques. Gene transfer techniques including electroporation. Particle
bombardment and Agrobacterium transformation. Evaluation for efficiency of gene transformation.
Integration of transgenes. Transgene expression at RNA and protein levels using reporter genes. PCR
technique. Real-time PCR. Southern blot hybridization and Western blot hybridization technique.
ms'“;Lﬂsﬂxﬁm’hﬁLsaxmsttamaanwaqgu 3(3-0-6)
(Analysis of Gene Function and Expression)
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Prokaryotic and eukaryotic genomes, genome mappings, large genomic library, genome sequencing,
forward and reverse genetics, gene expression and gene function analyses, recombinant protein expression,
current research
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Eukaryotic genome; principles of DNA markers; hybridization-based DNA markers; PCR-based DNA
markers; applications in genome mapping, marker-assisted selection, evolutionary study, population

analysis and forensic science.
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(Bioinformatics)
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Biological database retrieval and analysis; computer software usage for prediction of gene structure,
genome and protein; nucleotide sequence and amino acid sequence alignments; primer design; data
mining application; genome mapping and gene expression analysis.
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(Advanced Computational Biology)
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Advanced principles of computational biology; bioinformatic algorithm and software designs; data
mining and machine learning for omics data analyses; model simulation; applications of computational
biology in systems biology, phylogenetics, population genetics, population ecology and bioinformatics.
walulagnsmiadudduey3unamin 3(2-3-6)
(High-throughput DNA sequencing technology)
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Principle and methods of high-throughput DNA sequencing, quality examination of high-throughput
DNA sequence data, DNA sequence assembly, alignment of DNA sequence data to genome, high-
throughput DNA sequencing technology for omics-based research.
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(Population and Quantitative Genetics)

Ussrnsauna nsasuLlasaudvestiu mswaniugluaneiug fiugnssulagdvsnavesdunalus Au
AREARITENINNATORR SRTITUENTIN MIARLEen NugmaniUsensuasunaluseavluana

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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(Molecular evolution)
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Genetic variation and linkage, mutation, selection and genetic drift, neutral theory, coalescent theory,
design of genetic systems, genome and genome architecture, theory of molecular drive, phylogenetic

analysis and molecular clock.
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Principle of systematics, project design, molecular techniques, nuclear, mitochondrial, and chloroplast
DNA evolution, intraspecific differentiation, phylogenetic inferences, the rules of nomenclature,

phylogenetic analysis of selected taxonomic groups, applications of molecular systematics.
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(Conservation Genetics)
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Value of biodiversity, genetic principles for conservation of plants and animals, genetic management of
nature reserves and of captive propagation of animals including genetic resource of crop and livestock.
NNINDUALDIADAMUASEATZAULYAR 3(3-0-6)
(Cellular Stress Response)
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Effects of cellular stress to gene expression, cell signaling, response mechanism in plants under stress
conditions, heavy metal uptake mechanism in plants, gene response to protein misfolding, free radical
generation and detoxification, selection for stress resistant mutants, selection of genes involved in cell
survival mechanism for strain improvement.
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(Immunological Genetics)

o A

vdnmaduyluladfiirfostuiugmans ugnssuesmyiden woudiou wazauduiusiudnvasauluivuas

(2]
Immunology concept involved in genetics, multiple allelic series for blood grouping, antigens,

grafting and transplants in animals and plants.
52U8UITIRMNUSAERS 1(0-3-2)
(Research Methods in Genetics)
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Research principles and methods in genetics, problem analysis for research topic identification, data
collecting for research planning, identification of samples and techniques. Research analysis, result
explanation and discussion, report writing, presentation and preparation for journal publication.
L'%fmmwwmaﬁuqmﬁm% 1-3
(Selected Topics in Genetics)
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Selected topics in genetics at the master’s degree level. Topics are subject to change each semester.
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(Seminar)
nsiiauskaveAuedofithadlamaiugemanslussduusyain
Presentation and discussion on current interesting topics in genetics at the master’s degree level.
01416598 Usymivey 1-3
(Special Problems)
msfnwAupimaiugmanssziulsyyn wasseussadaudusenu
Study and research in genetics at the master’s degree level and compile into a written report.
01416599 Ingnfinus 1-36
(Thesis)
FeluseruuSyanin waziSsuSsadewduinerinus

Research at the master’s degree level and compile into a thesis.



