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20AIKASSU LAIUILASIKOT Msnadau AWUasodie WUUMvARKUNaLa:asesssuyavaisus:andibioulsd
ENZYME BIOTECH
ENZYME BIOTECHNOLOGY
The basic biochemistry of enzyme; industrial production of enzymes from microorganisms, plants and
animals, downstream processing of enzymes, improvement of enzyme production, enzyme immobilization,

handling and shelf-life; industrial and analytical applications of enzymes; safety assessment, legal and ethical
aspects in enzyme applications.
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uoVWY Gainduov sasluuWvuaznmsus:gnc

PLANT BIOCHEM
PLANT BIOCHEMISTRY

Cellular constituents; biochemical approach to major metabolic pathways in plants for the formation and
utilization of energy and plant products; biochemistry of plant hormones and their applications.

2310505 msu.liiﬂusdm\)ﬁ:lnﬁlﬁ"amstls.ﬂmiﬁ"luii\m:miau 3 (3-0-9)
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1Al uas@rnw inaluladazona

BIOCHEM TRANS ENV
BIOCHEMICAL TRANSFORMATION FOR ENVIRONMENTAL APPLICATION

Sources and types of natural pollutants and man-made toxic compounds; fate and pathways of pollutants to
environment and living targets; impact of toxic compounds/pollutants on human beings, animals, and plants,
with emphasis on microorganisms; metabolic systems diversity of microorganisms in different environments;
biochemical pathways for detoxicfication system of microorganisms and cometabolism; bioremediation;
genetically designed microorganisms for the treatment of toxic waste; waste treatment technology: physical,
chemical and biological treatment, clean technology.

2310506 traisauna 1 3 (2-2-8)

#ansauinAUsAAd mstds:uuduinasidauass:uuupuamsdssuviumnudaya mudoyalumsinuddenwidnw 38
msiSsunqiayamnmudayaua:msavdayaggudoya msiiasiRaduivassunzumsisSsuiigudduiuauasnsoa:
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3luu

BIOINFORMATICS I

BIOINFORMATICS I
Introduction to bioinformatics, using the internet and operating systems for working with databases,
databases for biological research, retrieval of information and submitting sequences to the databases,
sequence analysis including nucleotide and amino acid sequence alignments, database searching,

phylogenetic analysis, predictive methods for gene structures and protein sequences, analysis and design of
protein tertiary structure and nucleic acids, analysis of genome and gene expression in genomic scale.

2310506 traisauna 1 3 (2-2-8)

#asaunAUSHAU mslis:uudutnasiliouass:uuUfuamsdiksunugniudaya gudoyalumsAnwi3denodinmw 38
msiseungiayanngiudayaua:msaviayagmudoya msiiasizkaraudoasaunaumsissulisudrduiualansaa:
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BIOINFORMATICS I

BIOINFORMATICS I
Introduction to bioinformatics, using the internet and operating systems for working with databases,
databases for biological research, retrieval of information and submitting sequences to the databases,
sequence analysis including nucleotide and amino acid sequence alignments, database searching,

phylogenetic analysis, predictive methods for gene structures and protein sequences, analysis and design of
protein tertiary structure and nucleic acids, analysis of genome and gene expression in genomic scale.
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2310507 tr3nenluianavaviu 3 (3-0-9)
msdamuvaviluuua:lnslulsuiugaisloa Buua33awurimsvaviiu Doaduna:msyauubudisul MsAIVAUBUWIU
Jryayrrunnmeuanisad GuRnduAuWIMSIa:Msmevavisad Gudau=so uammsustgadanudduinalulagdu

MOL BIOL GENE
MOLECULAR BIOLOGY OF GENE

Organization of genome and chromosome in eukaryotes; gene evolution; mutation and DNA repair; signals
and gene control; genes in development and programmed cell death; oncogenes and applications of gene
technology; functional genomics.

2310520 wulsiiansudvaaln 2 (2-0-6)
msnundukanmMsisoUAAseuavaulsl GowdooiumansAdUWUSAUMSISPUAASINIA=DaUWamMans sauwamaans
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MECHANIST ENZYMOL
MECHANISTIC ENZYMOLOGY
Reviews on principles of enzyme catalysis; bioenergetics related to catalysis and kinetics; enzyme kinetics;

factors influencing enzyme kinetics; mechanisms of enzyme catalysis; non-protein enzymes and principles of
enzyme assay.

2310520 wulsiidnsudvaaln 2 (2-0-6)
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MECHANIST ENZYMOL
MECHANISTIC ENZYMOLOGY

Reviews on principles of enzyme catalysis; bioenergetics related to catalysis and kinetics; enzyme kinetics;
factors influencing enzyme kinetics; mechanisms of enzyme catalysis; non-protein enzymes and principles of
enzyme assay.

2310521 3SadnassuIUNUDATY 2 (2-0-6)
MSNUNUSALILNURATL KANMSIAIASSULULLNUDATN MSAJUALIAIILNURATY La:mSIIASItALULINUDATUWANYG Ms
Us:gnd3Anssuluunuaadulumswaauamsifunanan msadwawnasuvavwaanurinaznansunilky ua=nsaats
asiluwusdadviizia

METABOL ENG
METABOLIC ENGINEERING

Reviews on metabolism; principles of metabolic engineering; regulation of metabolic pathway and metabolic
flux analysis; metabolic engineering in practice: enhancement of product yield and productivity; extension of
product spectrum and novel products and xenobiotic degradation.
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METABOL ENG
METABOLIC ENGINEERING

Reviews on metabolism; principles of metabolic engineering; regulation of metabolic pathway and metabolic
flux analysis; metabolic engineering in practice: enhancement of product yield and productivity; extension of
product spectrum and novel products and xenobiotic degradation.
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CARB BIOTECH
CARBOHYDRATE BIOTECHNOLOGY

Review on structure and function of carbohydrates important for life; enzymatic production of carbohydrates
and glycosides; carbohydrate characterization and analysis from agricultural products to carbohydrates of
industrial and medicinal importance; sweetness, prebiotic, and neutraceutical properties of carbohydrates;
most economically important carbohydrates including starch and related saccharides, sucrose and lactose
related saccharides, and chitin-chitosan and other low-digestible oligosaccharides; glycogiology and



glycoconjugates; future prospects of functional carbohydrates and glycobiology.
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CARB BIOTECH

CARBOHYDRATE BIOTECHNOLOGY
Review on structure and function of carbohydrates important for life; enzymatic production of carbohydrates
and glycosides; carbohydrate characterization and analysis from agricultural products to carbohydrates of
industrial and medicinal importance; sweetness, prebiotic, and neutraceutical properties of carbohydrates;
most economically important carbohydrates including starch and related saccharides, sucrose and lactose
related saccharides, and chitin-chitosan and other low-digestible oligosaccharides; glycogiology and
glycoconjugates; future prospects of functional carbohydrates and glycobiology.
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STRUC MOL PROTEIN

STRUCTURES AND MOLECULAR PROPERTIES OF PROTEINS

Chemical properties of polypeptides; biosynthesis of proteins; origins of the evolutionary and genetic of
protein sequences; physical interactions that determine the properties of proteins; conformational properties
of polypeptide chains; the folded conformations of globular proteins; proteins in solution and in cell
membranes; interactions of proteins with other molecules; protein modeling; protein simulations and design;
degradation of proteins.
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STRUC MOL PROTEIN

STRUCTURES AND MOLECULAR PROPERTIES OF PROTEINS
Chemical properties of polypeptides; biosynthesis of proteins; origins of the evolutionary and genetic of
protein sequences; physical interactions that determine the properties of proteins; conformational properties
of polypeptide chains; the folded conformations of globular proteins; proteins in solution and in cell

membranes; interactions of proteins with other molecules; protein modeling; protein simulations and design;
degradation of proteins.
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OMICS SCI TECH
Omics Sciences and Technology
Techniques used in the study of omics such as genomics, epigenomics. transcriptomics, proteomics, and
metabolomics; Using omics techniques to study biological processes in living organisms; The importance of

experimental design in omics research; Application of omics techniques in the analyses of genome,
epigenome, transcriptome, proteome, and metabolome in research questions
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OMICS SCI TECH
Omics Sciences and Technology
Techniques used in the study of omics such as genomics, epigenomics. transcriptomics, proteomics, and
metabolomics; Using omics techniques to study biological processes in living organisms; The importance of

experimental design in omics research; Application of omics techniques in the analyses of genome,
epigenome, transcriptome, proteome, and metabolome in research questions
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GENE ENG

GENETIC ENGINEERING
Integration of basic and modern principles of molecular genetics and biochemistry; principle of genetic

engineering and its application to biological sciences.
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GENE ENG

GENETIC ENGINEERING
Integration of basic and modern principles of molecular genetics and biochemistry; principle of genetic

engineering and its application to biological sciences.
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GENE ENG LAB

GENETIC ENGINEERING LABORATORY
Recombinant DNA technology ; extraction, cutting and joining of DNA, transformation; screening of genes of
interested genes.
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GENE ENG LAB
GENETIC ENGINEERING LABORATORY
Recombinant DNA technology ; extraction, cutting and joining of DNA, transformation; screening of genes of
interested genes.
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CELL BIOCHEM

CELLULAR BIOCHEMISTRY
Biochemical principles of cells including chemical components and macromolecules; protein structures and
function; celluar energy conversion; basic genetic mechanisms and macromolecular assemblies.
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ADV BIOCHEM MOL SC
Advanced Biochemistry and Molecular Biosciences
In-depth contents related to protein folding and its function; enzyme kinetics and catalytic mechanisms; gene
regulation; and methodology in molecular biology
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ADV BIOCHEM REG

Advanced Biochemical Regulation
In-depth contents related to metabolic regulation, biomembrane receptor and signal transduction with
emphasis on metabolic adaptation, and intra- and inter-cellular communication
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GENO SYS BIO
Genomics and Systems Biology

Principles of genomics, experimental and computational methods for genomic studies; high-throughput
experiments, large-scale information and data analysis; analysis of genome, transcriptome, proteome and
metabolome; functional and structural genomics; genome variations and polymorphisms; comparative
genomics; principles of systems biology; analysis of biological systems: network motifs and dynamics;
statistical modeling, dynamic system modeling; system engineering and synthetic biology; tools and
resources for genomics and systems biology studies; current topics, trends, new technologies an future
advancements in the fields.
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INTEG TECH PROT
Integrated Techniques in Protein Biochemistry

Principles and laboratory techniques used in research area of protein biochemistry including experiments on
recombinant protein production, enzyme purification, enzyme kinetics, and protein structure.
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SEMINAR 1
SEMINAR 1
Discussion and presentation of research work in biochemistry from recent publications.
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SEMINAR 11
SEMINAR II

Discussion and presentation of biochemical research work from student's own thesis, faculty members and
researcher in the field.
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DISSERTATION
DISSERTATION
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DISSERTATION
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DISSERTATION
DISSERTATION
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DOC DISSERT SEM
DOCTORAL DISSERTATION SEMINAR

Presentation and discussion on topics related to biochemistry of current interests; presentation of student's
research progress; conclusion and discussion prior to writing the dissertation.
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