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(Essential Immunology and Molecular Biology)
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(Biosafety and Biosecurity)

326-502  939533NALILIDIVITIVONNYATIING 2((2)-0-4)

(Ethics and Research Methodology in Microbiology)

326-503  yaFIMMUAY 2((1)-3-2)
(Modern Microbiology)
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(Creativity and Microbiological Innovation Management)
326-693* AUNUIYATFIING 11(0-2-1)
(Seminar in Microbiology I)
326-694* AUNUIYAFIING 2 1(0-2-1)
(Seminar in Microbiology IT)
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326-505% HaANYATIING) 3((2)-3-4)
(Principles of Microbiology)

326-511 Glgﬂﬁmiga%ﬁwmﬂizqﬂﬁ 6((3)-6-9)
(Module: Applied Microbiology)

326-513 A% IMeszan luana 3((2)-3-4)



(Molecular Microbiology)
326-531  qadyIneniteinyasnasudaty
(Microbiology for Sustainable Agriculture)
326-591  WadetieEN1NgaTIING 1
(Special Topics in Microbiology I)
326-592  WaTeNIAENINYaTIING 2
(Special Topics in Microbiology IT)
326602 d33InugavesyauTd
(Advanced Microbial Physiology)
326-611 ﬂ;ﬂ?ﬁvﬁmmgﬁﬁ'uﬁm‘?ugmazmﬂﬁﬂﬂﬁﬁ’ams
(Module: Advanced Immunology and Techniques)
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(Advanced Medical Microbiology)
326622 nalansnencianmiasderelin
(Mechanisms of Microbial Pathogenesis)
326-631 @a%ﬁwmﬂiwﬂﬁﬁuqq (szaufsyann)
(Advanced Applied Microbiology)
326-641 %mumﬁﬁﬂﬁuqq
(Advanced Bacteriology)
326-661 iﬁmm%uqa
(Advanced Mycology)
326-671 ﬂ’i%ﬁ%ﬂﬂW%ﬂ@ﬂ
(Advanced Parasitology)
326681 afaineriuge

(Advanced Virology)
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(Advanced Applied Microbiology)
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(Special Ploblems in Microbiology)
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(Bioinformatics for Large Scale Biological Data Analysis)
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(Experimental Model Organisms)
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(Molecular Innovation)
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(Module: Genetic Engineering and Protein Technologies)
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(Molecular Evolution and Applications)
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(Animal Cell Culture in Medical Research)
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Gene Technology
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The key genomic technologies, How to sequence, assemble, and analyze the function and structure of
genomes; explore methods for determining the heritability of traits & diseases, how to identify target genes,
computational approaches for prognostics, diagnostics, and treatment of plant and animal diseases
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(Essential Immunology and Molecular Biology)
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Antigen, antibody, antigen-antibody reaction; cells in immune response; complements, cytokines, immune system;
microbial genetics; gene cloning technology and applications; polymerase chain reaction; bioinformatics
326-501 anudasademarinmnuazmssnmanulasasemarinin 1((1)-0-2)

(Biosafety and Biosecurity)
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Laws and regulations relating to biosafety and biosecurity; risk management; principles of biosafety
and biosecurity; bioharzards and risk groups; biosafety levels and laboratory biosafety practices; laboratory design;
personel protective equipments; bioharzardous spill response; decontamination and sterilization; bioharzardous and
medical waste management; transportation of biological materials
326-502 2385330 VVITINYNIYaTIINN 2((2)-0-4)

(Ethics and Research Methodology in Microbiology)

a

a Ao Ao @ o a o o
5501V ITNIVY ‘1]5fJ‘ﬁiﬁlIﬂWi’Ji]fJﬁluﬁJialEﬂl!aziuﬁ@]’) NITUITUTITNAIUTIAU NITIANTITUALS

Y a A a

VOUHNIGIIU MTBONUULNTIVIAIUIATIING L!.fJWWﬁLﬂ“]?uLﬁﬂﬂﬁﬂ%ﬁﬁ%ﬂﬂ?iiﬂﬁ\iﬂﬁ%ﬁlﬂ ﬂﬁﬁlﬂuﬁﬂjﬂlﬁuﬂ

a

Tasamsdvouazmidouunanualsiad grudeyainmssedunuma nandiadadmiuauise msdedisiaz

IHIUNT HATUIDY



Research code of conduct; research ethics involving human and animal subjects; leadership and people
skills; organization and delegation; applications for project management; ;experimental designs in microbiological
research; writing research proposal and review articles; international academic database; bio-statistic in research
methodology; research communication and publication
326-503 0B INNTUa Y 2((1)-3-2)

(Modern Microbiology)
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Evolutionary microbiology; microbiome; gene expression analysis; bioinformatics; next generation
sequencing; recombinant DNA technology; antibody engineering; antimicrobial drug discovery; biosensors; microbial
technology; case study; internet searching for current knowledge
326-504 mmﬁﬂa%'nassﬁuazms%'ﬂnﬁui’ﬂnssumaqﬁﬁﬂm 1((1)-0-2)

(Creativity and Microbiological Innovation Management)
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Creative, growth, and innovative mindsets; principles and processes of design thinking for creating
microbiological innovations; develop and empathy map; define a point of view; brainstorming for ideation; prototyping
and test; intellectual property management; commercial awareness; business model design and pitching; business
Intelligence; cost management; commercialization of microbial products; processes and requirements of biologic and
diagnostic development
326-505 nangayIInen 3((2)-3-4)

(Principles of Microbiology)
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Growth and control of microbes; transportation in and out of microbial cells; metabolisms and control

of metabolisms; microbial genomes; transcription, translation and regulation of gene expression; gene transfer; microbial

mutations; antigen and antibody; response to foreign antigen; advantages and pathology from the immune response
326-511 ya3Iv19asInemlszend 6((3)-6-9)
(Module: Applied Microbiology)
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Important microorganisms in food and industry; roles of microorganisms in food and controlling
processes; food preservation; food sanitation; food control; methods for isolation and screening of microorganisms from
various sources for industrial uses; fermentation processes; kinetics of growth and product formation; basic configuration
of bioreactor; sterilization processes; products recovery and purification; industrial-scale processing of microbial
products; quality assurance of microbiological laboratory; industrial plant management in microbiology; relationship
between microbes and environments; environmental balance with microorganisms; waste and waste treatment;
bioremediation of polluted environments
326-513 a3 3nenszauluana 3((2)-3-4)
(Molecular Microbiology)
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Current knowledge of microorganisms and methodology at the molecular level, bioinformatics for
analysis and intepret of microbial omics; pan-genome and 3rd generation sequencing technology; applications of
knowledge in biomedicine, biotechnology, and environmental research
326-531 2B IINE NN HAIN U IEU 3((2)-3-4)
(Microbiology for Sustainable Agriculture)
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Community immersion; data collection, identify microbiological problem related to agriculture,
brainstorming for ideation; application of knowledge in microbiology for community development; extension of local
wisdom related to microorganisms; generate and test a prototype of their solution; social entrepreneurship
326-591 WadeiitaynegarIne 1 1((1)-0-2)
(Special Topics in Microbiology I)
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Current issues in Microbiology; lecture and discussion by specialist
326-592 HadoiiAENIgasIIne 2 1((1)-0-2)
(Special Topics in Microbiology IT)
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Current issues in Microbiology; lecture and discussion by specialist



326- 601 M3gUazARITNaN UMD NNMans 1((1)-0-2)

(Scientific Writing and Publishing)
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Principles and techniques of scientific writing and; ; writing process; organization of ideas; journal
selection; structure and manuscript preparation for publication
326-602 a‘%ﬁwm%ugwmqﬁuw’%é 3((3)-0-6)

(Advanced Microbial Physiology)
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Prerequisite: 326-501 or Consent of the program committee
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Presentation and discussion of current knowledge, technique and research from published academic
articles on cell structures, growth and metabolic pathways of microorganisms
326- 611 ﬁgﬂ%ﬁmmﬁ?juﬁ’u%ugauazmﬂﬁﬂﬂﬁﬁ’ﬁms 6((3)-6-9)

(Module: Advanced Immunology and Techniques)
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Cells in the immune system and production for immune response; immune cell signalling;
immunogenetics; animal model and transgenic mice molecular biology techniques used in immunological research;
ELISA; Western blots; FLOW cytometry; surface plasmon resonance; monoclonal antibody technology; phage display; V
sequence analysis using the IMGT database
326-621 qa%ﬁwmmammwwﬁ%uga 3((3)-0-6)

(Advanced Medical Microbiology)
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Presentation and discussion of current knowledge, technique and research on medical microbiology
from published academic articles
326-622 aalnmssenensamulneonslsn 3((3)-0-6)

(Mechanisms of Microbial Pathogenesis)
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Cellular and molecular mechanisms of pathogenesis during the course of infection by bacteria, fungi,

viruses and parasites; interaction between infectious agents and host
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326-631 et Inenilszgnaduga 3((3)-0-6)

(Advanced Applied Microbiology)

mstauenazeflie anud mafianazaniveln 4 vuaisainunanumiednmsi
Rertugasiinenlszend

Presentation and discussion of current knowledge, technique and research on applied microbiology
from published academic articles
326-641 eJ‘VIm!!‘]Jﬂﬁﬁﬂ%qu 3((3)-0-6)

(Advanced Bacteriology)

msduaueuazenlsie Al matanazamiselui q fifuafonnunanuniaisnsi
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Presentation and discussion of current knowledge, technique and research on bacteriology from
published academic articles
326-661 sﬁwm%uge 3((3)-0-6)

(Advanced Mycology)

mstuauenazenlsie anud maiauazaniselni q ivuafeninunanumedsnmsi
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Presentation and discussion of current knowledge, technique and research on mold and yeasts from
published academic articles
326-671 ﬂsﬁm?mvﬁ’uga 3((3)-0-6)

(Advanced Parasitology)

mstuuenazenlie anud maianazauiselv q Hvuafsnnunanuniedanmsi
Merdudsdainn

Presentation and discussion of current knowledge, technique and research on parasitology from
published academic articles
326-681 h¥ainenduge 3((3)-0-6)

(Advanced Virology)

mstduauenazenlie anud maiavazauiselv o ivuafsnnunanuniedanmsi
Rersuine e

Presentation and discussion of current knowledge, technique and research on virology from published
academic articles
326-691 Inendinus 36(0-108-0)

(Thesis)

ﬁﬂmﬁ’uﬂ%%ﬂiummﬁ%ma%ﬁmmmﬂclﬁ'ﬂﬁ@uauazmmuzﬂwmmmﬁffﬁﬂ?ﬂM

Research work in microbiology under supervision of a thesis advisor
326-692 Inendinus 22(0-66-0)

(Thesis)
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Research work in microbiology under supervision of a thesis advisor
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(Seminar in Microbiology I)

duauethmalirdemegaiaineniiiuaion I§nnunauise

Oral presentation of current research in Microbiology from published research articles
326-694 AUNUIPATIIN 2 1(0-2-1)

(Seminar in Microbiology IT)
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Oral presentation of current research in Microbiology from published research articles or thesis
326-721 qa%ﬁmmnmmwwé%uga 3((3)-0-6)

(Advanced Medical Microbiology)
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resentation and discussion of current knowledge, technique and research on medical microbiology
from published academic articles
326-731 ga%ﬁwmﬂszqnﬁ%uga 3((3)-0-6)

(Advanced Applied Microbiology)

msduauenazenlie anud mafianazauiselvi q ivuafsnnunanunieisnmsi
Mersuyaiainenlszand

Presentation and discussion of current knowledge, technique and research on applied microbiology
from published academic articles

Presentation and discussion of current knowledge, technique and research from published academic
articles on genetic engineering, synthesis, regulation, transfer and exchange of genetic material in microorganisms
326-799 Jeyriniiapmagayiinen 1((1)-0-2)

(Special Problems in Microbiology)
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Current issues in Microbiology; lecture and discussion by specialist
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318-503 Fansaunadmsumsinazideyaneiimmwuinalvey 2((1)-2-3)

(Bioinformatics for Large Scale Biological Data Analysis)
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Access to sequence data and literature information; advanced database searching; sequence alignment;

BLAST algorithm, local BLAST on Windows; installing and using Linux on GUI; Linux command lines; installing,

configuring, and using program on Linux; local BLAST on Linux; shell script; data analysis using R package and perl

scripts, sequence annotation; the Human Genome Project
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(Experimental Model Organisms)
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Using model organisms to study biochemical and physiological functions in human; applications,
advantages and disadvantages of using model organisms (yeast, plant, insect, mice and crustacean); using cultured human
cells model for study of specific tissue functions and diseases
318-522 wiAnssuMeyNmana 2((2)-0-4)

(Molecular Innovation)
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Spray-dried protein powders and microencapsulate; Immobilization of enzymes; Protein

nanoparticles; Antimicrobial products; Medical and cosmetic products; Feed additive in agriculture products;
detoxification and bioremediation products; Conversion of biowastes to biomaterial
328-522 mﬂﬁﬂﬁuaﬁﬂmeﬁuﬁmnssumtm% (szauifSayayuen) 2((2)-0-4)

(Modern Techniques in Genetic Engineering)
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Current techniques in genetic engineering; transgenic and knockout animals; siRNA technology;
antibody production; immunohistochemistry; analysis of protein structure; protein-protein interaction
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(Module: Genetic Engineering and Protein Technologies)
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Principle and method for molecular cloning and genetic engineering; DNA mapping; DNA sequencing
and analysis; introducing cloned genes into host cells and screening; recombinant protein production and purification;
chemical and physical properties of proteins; relationship between structure and functions of protein; protein folding;

mechanism of action and kinetics of enzymes; enzyme immobilization; genetic engineering for improvement of enzyme

characteristics; applications of recombinant protein and enzyme technologies in laboratory and industry
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(Molecular Evolution and Applications)
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m3madianmsnndeyaiTuana Samimsiwealsaauas Teasd ﬁnﬁm%ﬁfmu1ﬂ1smaﬂiﬂam§aqﬁ§
Tl wianssu@ennuusITNmA MamnuIianms Aneludelfiiams

Origin of new gene; evolution of gene family; genome evolution; positive selection; molecular clock;
coevolution of parasites and hosts; evolutionary origin of emerging infectious disease; biomimetics; directed evolution;
laboratory study
Iniidlaaeulasnaiiunymeanans
660-711 manziasasaddaluanisamensunng 2((1)-3-2)

(Animal Cell Culture in Medical Research)
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Study of theory and laboratory technique in cell and tissue culture, particularly mammalian cells for

experimental research such as toxicity test for dental
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