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01555521  lassadreuazenduvewas (Cell Structure and Function) 3(3-0-6)
Tasseevoavaduazesiuniuadiulnsueslonuazgueslon lassaauasmehauveadorumeg ssdusznoumaeiivessaduas
mawdeutheansied Tassaiuasilriduresdluluiedea lilnrousdowas aaelswanas madsuwdamdanulululaeuniouay
palsnanas nssaAulavsdmed nsdsdyausEnIuYea
Structure and function of prokaryotic and eukaryotic cells, organelles and membranes. Chemical composition of cell and
intracellular sorting. Structure and function of nuclear mitochondrian and chloroplast genomes. Energy conversion in mitochondria
and chloroplast. Cell growth, division and death. Signal transduction.
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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 genomic technology. Genetic engineering for agriculture. Immunology
Genetics. Genetic diseases and gene therapy.

01555532 = Admuin1sviAnuduazaynsudsiuszaulanana (Molecular Phylogenetics and Systematics) 3(3-0-6)
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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 study.

01555533 FaasaumAnsinens (Agricultural Bioinformatics) 3(2-2-5)
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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.

01555551 U387 inelaanauazdaIne1vassas (Molecular and Cellular Biology Laborationes) 3(0-9-6)
UftRnsdmiuimaluladiiddyuesdrineluanauasininewonsad  adeiilidmiuAnunisdaudadidue o1fidue uas sy
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Laboratories in molecular and cellular biology. Core techniques in manipulation of DNA, RNA and amino acid. Expression,
detection and purification of recombinant proteins.

01555552 wAlulagn1snsanaans (Biodetection Technologies) 3(3-0-6)
Uvirnimesumeluladnisasamdiansivuadie ndnnismaluladnsamingms ewnaauazanuimevesmaluladnisnsiamings
Review of modern biodetection technologies. Principle of advanced biodetection technologies. Future and challenges in
biodetection.
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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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The regulation of gene expression in plant development. Role of plant hormones in development. Signal transduction cascades.
MADS box genes and homoeotic mutants. WRKY transcription factors. Ubiquitin - proteasome proteolytic pathway. Molecular
regulation of transition to flowering. Gene expression patterning in flowers and during fruit ripening. Plant embryogenesis. Gene

expression patterning in apical meristems.
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Genetic and genetic technology; animal reproductive technology; application of technology for animal genetic improvement and

conservation management.
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Principles or linkage disequilibrium and association. Population genetic structure. Genome wide association studies in human
populations. Application of genome wide association studies in plant and animal breeding. Molecular marker technologies for

genome-wide association studies. Statistical analysis of genome-wide association studies.
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mim'n’i'ﬂmu‘lwﬂ%eﬁﬂ%uge (Advanced Plant Phenotyping) 3(2-3-6)

lulnlvesiimuazmadsundas malietugedmiumansaiaflulnivesiivuasdnuasdeioidu eufmiveaneluladiueuses
gUnsalnTIaTAUUUNNI MItienn uaznsUsEnanadenoufamelTlumsns s Taillulndvesity efesielunisanaiailulyduesiiy
inestielunisamaiafilulndiiienisusuussiusuasmsdnnissdndi

Plant phenotype and phenotypic plasticity. Advaned characterization technoques for plant phenotypes and measurement of
functional traits. Recent advances in sensor technologies, handheld measuring devices, imaging and computing used in plants

phenotyping studies. Phenotyping tools for plant breeding and crop managemetns.
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Conservation and sustainability of biodiversity, bioresources, bio-economy and data base management. Bioethics. International

biosafety protocols and agreements. National biosafety low and regulatory systems. Risk management of the environment,




food, and industrial for use of genetically modified organisms. Socio-economics impact of biotechnology and decision making

procedure and science policy development.
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01555691 ixLﬁ'EluadaﬁﬂﬁuqQwﬂﬂtwﬂiuiag?nmwLﬂwm (Advance Research Methods in Agricultural Biotechnology) 3(3-0-6)
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Principles and methods in agricultural biotechnology research, identification of research problems, formulation of research
objectives and hypotheses, collection of data, construction of questionnaire, data analysis and interpretation, application of
statistics for research, report writing and presentation.

01555692 aIaJﬁi'J’ﬁﬁ'ﬁ"l'?uQ\i (Advanced Journal Club) 1(1-0-2)
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M3AUTMERTRTIEILAENTHAATIZIAIINITINAY
Critical reading of high impact published research in agricultural biotechnology and agricultural science. Article selection,
discussion, analytical debate, and synthesis of knowledge.

01555696 Sasanizmanaluladdanimnens (Selected Topics in Agricultural Biotechnology) 1-3
Seaarmgmamaluladinimnuns lusedusSagien Mdedeauvasuuladuluusazananisdinm
Selected topics in agricultural biotechnology at the doctoral degree level. Topics are subjected to change each semester.

01555697 | duwuun (Seminar) 1
msthiaueuaveiumeiderhhaulamanaluladTrnmnvasseduusygnen
Presentation and discussion on current interesting topics in agricultural biotechnology at the doctoral degree level.

01555698 Usymwiveiw (Special Problems) 1-3
msFnmAuaimanaluladinmnens sseudSynen wazissussaduneny
Study and research in agricultural biotechnology at the doctoral degree level and compile into a written report.

01556699 | Angfiwus (Thesis) 1-48

FeluszdulSynen wasissuSoadouduineinus

Research at doctoral degree level and compile into a thesis.
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