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318-501 A lulaguesdu 2((2)-0-4)
Gene Technology
%30 318-502 naTuTagmad Tusinduaz 15 ledind 2((1)-2-3)
Genomic and Proteomics Technology
318-503  FrasaumadmivAn eiveyaniinmuuialng) 2((1)-2-3)
Bioinformatics for Large Scale Biological Data Analysis
318-504  MIWeUMINeman 1((1)-0-2)
Scientific Writing
318-671  AuNUIMNTIIMe TwanauasFIas aumd | 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics I
2. A aen 6 TiHWN
318-505  Aeiiainsiaeaiionminaasa 4((4)-0-8)
Experimental Model Organisms
318-506  Mawan l1saugnran 2((2)-0-4)
Production of Recombinant Protein
318-507  windaumalyan 1((1)-0-2)
Intellectual Properties
318-508  UNUNMIINUYeIR Tudind 2((2)-0-4)
Functional Genomics
318-509  F2INeTZUL 2((1)-2-3)
Systems Biology
318-510 A lulaguazisnssuvedlilsau 2((2)-0-4)
Protein Technology and Engineering
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Molecular Biology and Genetic Engineering
maannveding dmsuFiasauma

Software Development for Bioinformatics
msfuniesdeyaneiransaumea

Data Mining For Bioinformatics
MIIANIFIINGIILUUILAVYAA NI TY

Industrial System Biology Management
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Metabolomics

Frnsaumadmsudisudu

Bioinformatics For Beginner
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Interaction Between Food and Genes
Frasaumadmivloding

Bioinformatics For Omics
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Python Programming For Bioinformatics
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Medical Bioinformatics for Genetic Variant Analysis
Vlumlszanng

Population Genomics
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Molecular Innovation
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Advance in Molecular Marker
WivenAEN TN TuananasFaensawme 1
Special Topics in Molecular Biology and Bioinformatics |
Watetieranesane luanauagFras e 2
Special Topics in Molecular Biology and Bioinformatics II
PAIFIMIUATIZHANUUANANNNWUFNTTY
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Module: Genetic Variant Analysis for Medical Application
gl Fresaumaionsiny Tnsaad i TsAunazmseenuuyen
Module: Protein and Structural Bioinformatic for Drug Design
m3deanumainanmans

Science Communication
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Biosafety
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319-505  maluTagFmwuesluTewedwed 3((3)-0-6)
Biotechnology of Biopolymer

319-506  AIWINIATINADULAZOYS Y aeLTVesdTiFIn 9((8)-3-16)
Module: Biodiversity, Biomarker and Biobank

319-507 @Il Quiamsesuinugan luanadmsumsite 5((4)-3-8)
Module: Practical molecular laboratory research skills

319508 yaIvunaluladiinmvesdaduazmalszgndly 5((4)-3-8)
Module: Yeast Biotechnology and Applications
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344-563  szUVIAMITIUTOYA 3((3)-0-6)
Database Management Systems
344-564  msduAuToYa 3((3)-0-6)

Information Retrieval

344-571  aanilseang 3((3)-0-6)
Artificial Intelligence
347-531 @A IMNLaIHIUeUITIY 4((3)-2-7)

Biological Statistics and Research Methodology
347532 anadszgnddmsumsane 3((3)-0-6)

Applied Statistics for Research
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660-711  Usrauazisinemiitemasiuaunnemans 2((2)-0-4)
Philosophy and Methodology of Dental Research
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660-791  MIFIWIZIAUFADTAI MUIUITIN1INTUNNE 2((1)-3-2)
Animal Cell Culture in Medical Research
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*318-672 AunUMIEIIMe TuanatagFIas auma 2 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics II

**318-673  ANNUIMNFIIMN luanatazdIasauma 3 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics III

#318-674  AUNUIMNTIING TNENAAZIIATTUNS 4 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics IV

**318-675  AUUUIMNFIIM Tuanatazd AT qumnd 5 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics V

*#318-676  AUNUIMNTIING TWENALAZFITTTUNS 6 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics VI

**318-677  AuNUIMNFIIMe TuanauasyIesaume 7 1(0-2-1)

Seminar in Molecular Biology and Bioinformatics VII
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Seminar in Molecular Biology and Bioinformatics VIII
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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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318-502 malulagmadluiinauazldsaleding 2((1)-2-3)

Genomic and Proteomics Technology

maTuladlminlgfneimsiEesdauavesd Tuy msudaIoonazMIAILANMSHAAIDDNUD
= = a y 4 o [} = a o o o
dunazTsdu Anszd laseadrwazmiinueslsau Tulasersisd dumnisveaTds@u wazdnul§duus

1 = =1 1 d‘ d‘ 1 = =) G

senaeTdsAu msfAnpidaudu q 1lilsduvesd Tuy lumsmugumsuaaseonvoddu

Current and emerging technologies and approaches for genome sequencing, gene and protein
expression, microarray, protein localization and protein-protein interactions Epigenetic and gene ???
318-503 Frnsaumasmiuinszideyameiinmuinalvg) 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
318-504 MIVEUMOINNMans 1((1)-0-2)

Scientific Writing
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This course aims to expose the concepts of effective scientific writing and techniques in the writing

process This course primarily focuses on the process of writing and publishing scientific manuscripts and also writing for



the academic proposal. It also includes how to write effectively, concisely, and clearly with common style of academic

writing in science
318-505 FaiFIndaeuNeNMINARDY 4((4)-0-8)
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
318-506 mswanllsaugnwa 2((2)-0-4)

Production of Recombinant Protein
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Fermentation technology and bioprocessing, kinetics and thermodynamics of fermentation; batch and
continuous fermentation; bioreactor design, operation and control, scale up; type and selection of bioreactor for
production of recombinant protein; uses of recombinant protein in agricultural and medical application
318-507 ninddumailyan 1((1)-0-2)

Intellectual Properties

Boudieangnuiednivas avant madludvesnssudnt iniesnuenisd msUniles
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Surveys intellectual property laws, including patents, copyrights, trademarks, design protection, how
to apply for a patent, look for technology that is available for licensing
318-508 UNUINMIMNUV9 UG 2((2)-0-4)

Functional Genomics

Yy = A ¢ A = ~ N o v A
ﬂﬁ‘lslf"ll'ﬂial,ﬁﬂTullﬂﬁLWE‘)?fﬂH1ﬂulLﬁ$ﬂﬁLLﬁﬂ\1'ﬂ@ﬂ‘UE]Qﬂu%ﬁmuiﬂﬂ (ﬂi@ﬂﬂquizﬂﬂﬂiuﬂ uag

Y
[

a (< o 3 Aoy o o ' a A
szuulurenii) dunswansdd mawdasswenilulysdu Ujduusszninedlsau vazmadianlidoyansag
170 9

Using genomic data to study gene expression and function on a global scale (genome-wide or system-
wide), gene transcription, translation and protein-protein interactions; high-throughput methods
318-509 FIIMENITUY 2((1)-2-3)
Systems Biology
A a @ J @ a A o 4 o A ' a o J
G]f’J'J'VIfJ']i$"U'U11!5$ﬂﬂl%ﬂﬁ£iﬂ$i$ﬂﬂﬂi$%1ﬂi FIINYITUATIZH NI1TIADUATDVIYLBPINUTATNT

a av o o U d ax a o ) 12 o a L4 o A ' = [ =
ﬂTiLﬂﬂ‘].];]ﬁllWH‘ﬁi%W’JNl"Baﬁ IBMITFIAIVEMT VTN AATIEHLALT1009AT 018N 1WFINN MITHIU1eH Ty

Inildr1e35mamasImenszu 31uiindg nwaasydladnd wanTuladnd TisaTeiind



Cellular and population-level systems biology; synthetic biology; modeling of genetic networks; cell-
cell interactions; computational methods for analysis and simulation biological networks; phenotype prediction based on
systems biology approaches; genomics; transcriptomics; Metabotomics; proteomics
318-510 malulaguazinInssuvealdsau 2((2)-0-4)

Protein Technology and Engineering
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Interaction among chemical structure of proteins and physical properties of proteins; properties of
enzymes; kinetics of enzymes; biochemical techniques of protein purification; proteomics; protein database; modeling of
3D structure and its modification by genetic engineering
318-511 %ﬁmﬂmaQmmzﬁuﬁmnﬁmmaﬂ% 3((2)-3-4)

Molecular Biology and Genetic Engineering
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Definition and application of genetic engineering; structure and function of DNA; flow of genetic
information; recombinant DNA technology; cloning; site directed mutagenesis; sequencing; gene expression; the impacts
of genetic engineering in medicine; environmental and agriculture; biosafety
318-512 MsnannsarldsHmsurImsauma 2((1)-2-3)
Software Development for Bioinformatics
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Problem-based software development for bioinformatic uses; surveying requirements from users;
software design; DNA and protein databases design; programming for retrieving and processing the database; program
testing; program maintenance
o A v S
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Data Mining For Bioinformatics
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Data mining, process of data mining, data preparation, bioinformatics problem-based learning model,
association rules, k-nearest neighbor classification, decision tree classification, neural networks classification, support

vector machine classification, feature selection



318-514 MITANIFIINYIIZUUIZALYAIHNTIN 2((2)-0-4)

Industrial System Biology Management
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Industrial management; management theory; planning, analysis and control for manufacturing system;
GMP system; risk management; uses of industrial management knowledge in agricultural and medical application
318-515 mnTulading 2((2)-0-4)

Metabolomics
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Trace analysis of partial or total metabolites in an organisms and the association of chemicals in

biomolecule system
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Bioinformatics For Beginner
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To pack with valuable information that introduces student to this new discipline, Easy-to-follow step
by step through bioinformatics task, Get the tools to analyze sequences, use of databases, works with DNA and protein
sequences, conduct similarity searches, build a multiple sequence alignment, edit and publish alignments, visualize
protein 3-D structures, construct phylogenetic trees
318-517 ANNFHNUETzH I 2((2)-0-4)

Interaction Between Food and Genes
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Research has shown that nutrients comprising foods affect gene expression, The process through
which the DNA (deoxyribonucleic acid) comprising our genes is converted to RNA (ribonucleic acid) and proteins are
produced, The various proteins formed at discrete points in this process function as enzymes (essential compounds that
aid biochemical reactions), hormones, and other substances on which life depends, Thus, this interaction can be of
considerable significance, The amount, form, and even the frequency of nutrients consumed can affect protein
manufacture, resulting in less protein being produced, less than optimal functional forms of proteins, or no protein at all,

depending on individual genetic variations and age, these effects may result in varying individual responses to

environmental factors, such as diet and drugs, The effects can be overt, such as the effects of vitamin deficiency diseases,



or more subtle and complex, as in the manifestation of type 2 diabetes, predisposition to obesity, and other chronic
diseases, Discoveries in genetics and nutrition make it possible to creates opportunities to prevent disease and improve
quality of life through functional foods and tailored diets
318-518 Srnsaunagmsuledng 2((1)-2-3)

Bioinformatics For Omics
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Concept of Omics analysis including: Genomics, Transcriptomics, Metabotomics and Proteomics;
sequence read quality control; sequence assembly; gene annotation; differentially expressed genes (DEGs) analysis
318-519 M3Ueullsunsu Python VT IENsEMINA 2((1)-2-3)

Python Programming For Bioinformatics
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Computing language and its usage in bioinformatics field; basic Python operators and commands for
processing and displaying information; variable declaration for storing information; decision structures (if-else); loop
structures (for / while loop); special variables such as string, list, and dictionary and their methods; basic commands for
file reading and writing; data extraction from files; complementary and reverse sequence determination; sequence
comparison for finding variants and sequence identity; function determination and usage; problem-based learning in
bioinformatics
318-520 FINTAUNAMIMSUNNENIHI VIR 1ZH 2((1)-2-3)
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Medical Bioinformatics for Genetic Variant Analysis
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Prerequisite: 318-503 Bioinformatics for Large-Scale Biological Data Analysis
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Sanger sequencing; next-generation sequencing; third-generation sequencing; sequence read quality
control; sequence assembly; sequence alignment; variant calling; variant validation; variant types; variant analysis for

diseases or disorders; genome-wide association study
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Population Genomics
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Population genomic analysis from SNP data, conceptual population genomics, genotyping by
sequencing and its analysis, the use of computational tools such as GWAS and phylogenomics, population structure and
differentiation in R, outlier analysis, landscape genomics, and introgression
318-522 winnssuMeyuana 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
318-523 nﬂ%mmﬂimaqasﬁuga 2((2)-0-4)
Advance in Molecular Marker
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Introduction to Molecular markers; Biomarkers in disease diagnostics ;Agricultural diagnostics;
Infectious diseases and diagnosis; Design primers and Probe for rapid test kit; Antibody production techniques; Loop
mediated isothermal amplification (lamp) rapid test kit; Nanotechnology and biosensors; Immunodiagnostic techniques
and Immunochromatographic test; Lateral flow dipstick immunoassay; Loop mediated isothermal amplification (lamp)
combine with Lateral flow dipstick; Dot blot immunoassay; sensitivity and specificity of Molecular Diagnostics Kit,
Ethical and Legal Implications; International standards; Quality accreditation and certification; Elements of quality
management; Quality control; Quality assessment and validation.
318-671 AUNMazInenluananazFInsauma 1 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics I
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Analysis of the literature from current literature in molecular biology and bioinformatics; presentation

and interpretation of research findings; understand the code of conduct for researchers
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Seminar in Molecular Biology and Bioinformatics II
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Seminar in topics in advanced molecular biology and bioinformatics; emphasize the rationale for
research projects and the presentation and interpretation of research findings
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Seminar in Molecular Biology and Bioinformatics I11
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Analysis of the literature from current literature in molecular biology and bioinformatics; presentation
and interpretation of research findings; interpretation of statistical analyzed data; understand the code of conduct for
researchers
318-674 FuNMIFINNlanataziIasauIng 4 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics IV
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Analysis of the literature from current literature in molecular biology and bioinformatics; presentation
and interpretation of research findings; interpretation of statistical analyzed data; understand the code of conduct for
researchers
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Seminar in Molecular Biology and Bioinformatics V
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Analysis of the literature from current literature in molecular biology and bioinformatics; presentation
and interpretation of research findings; interpretation of statistical analyzed data; understand the code of conduct for
researchers
318-676 AUNMITINenTarananaziIansauma 6 1(0-2-1)
Seminar in Molecular Biology and Bioinformatics VI
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Analysis of the literature from current literature in molecular biology and bioinformatics; presentation
and interpretation of research findings; interpretation of statistical analyzed data; answer critical scientific questions and
give critical issues; understand the code of conduct for researchers
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Seminar in Molecular Biology and Bioinformatics VII
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Analysis of the literature from current literature in molecular biology and bioinformatics; presentation
and interpretation of research findings; interpretation of statistical analyzed data; answer critical scientific questions and
give critical issues; understand the code of conduct for researchers
318-678 FuNMIFINNlanataziIaIsauna 8 1(0-2-1)

Seminar in Molecular Biology and Bioinformatics VIII
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Analysis of the literature from current literature in molecular biology and bioinformatics; presentation
and interpretation of research findings; interpretation of statistical analyzed data; answer critical scientific questions and
give critical issues; understand the code of conduct for researchers
318-681 Hidetiimumarinenlaagasaziiasaums 1 1((1)-0-2)

Special Topics in Molecular Biology and Bioinformatics I
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Independent study on interesting issues in progress or new findings in molecular biology and
bioinformatics
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Special Topics in Molecular Biology and Bioinformatics 11
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Independent study on interesting issues in progress or new findings in molecular biology and
bioinformatics
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Module: Genetic Variant Analysis for Medical Application
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The key genomic technologies, DNA extraction; polymerase chain reaction; real-time PCR; sanger
sequencing; next-generation sequencing; third-generation sequencing; sequence read quality control; sequence assembly;
sequence alignment; variant calling; variant validation; variant types; variant analysis for diseases or disorders; genome-

wide association study
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Module: Protein and Structural Bioinformatic for Drug Design
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Chemical structure and physical properties of proteins; concepts of protein folds; properties and
kinetics of enzymes; protein structure database; protein structure visualisation; protein structure prediction and validation;
protein structure modification; protein-drug docking prediction; the impacts of protein engineering in medicine; biosafety
319-503 msdenmMmaInnmans 2((1)-2-3)

Science Communication

mseasiieldinanmdlalufenssumadnemand

To make scientific activity more understandable
319-504 anudasademarInn 1((1)-0-2)

Biosafety
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The safety and quality control issues related to product development in the biotechnology industry;
issues related to government regulations; cartagena protocol on biosafety; act on biosafety of modern biotechnology; risk
assessment, safety, storage and disposal of hazardous materials; the information pertains to a laboratory for Biosafety
Level 1-4 (BSL1-4) facilities; biosafety guidelines
319-505 malulagiimwveslulonednes 3((3)-0-6)

Biotechnology of Biopolymer
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Various types of bio-polymers, biological synthesis and biophysical pathways of various bio-
polymers, characteristics of bio-polymers, study of specific bio-polymers and bioprocessing for commercial use
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Module: Biodiversity, Biomarker and Biobank
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Study a biodiversity of microorganism plants and animals by Molecular markers such as RAPD AFLP
microsatellite SSC, Molecular markers in identification of microorganism plants animal species and sex determination in
animals, preservation genetic materials of the important microorganisms plants and animals by cryopreservation and the

other Biotechnology techniques

319-507 yadsfuamsiasuiinuzdNuanadvsumsive 5((4)-3-8)

Module: Practical molecular laboratory research skills
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Use of molecular biology related instruments, fundamental principle of molecular biology approaches,
practice of basic molecular biology laboratory, including genetic material extraction, PCR, realtime PCR, DNA cloning,
and recombinant protein production
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Module: Yeast Biotechnology and Applications
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Cloning of plasmid DNA for Yeats system and selection, Protoplast fusion And recombinant DNA
technology, Recombinant Protein expression in yeast, Yeast one-hybrid, Yeast-two-hybrid, Yeast Biotechnology for
medical, environmental and agricultural applications
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Thesis
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To equip candidate with some research skills experimental design critrical thinking and experience in
molecular biology and bioinformatics under supervision of a thesis committee
319-694 Inenfinus 48(0-144-0)

Thesis
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To equip candidate with some research skills experimental design critrical thinking and experience in

molecular biology and bioinformatics under supervision of a thesis committee
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Database Management Systems
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Database system architecture; relational database and normalization process; database models and
database design; relational database languages; relational algebra and relational calculus languages; database security and
integrity; transactions and concurrency control
344-564 MsauAuteya 3((3)-0-6)

Information Retrieval
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Information retrieval models; retrieval evaluation; query language and operations; text and multimedia
operations; indexed and searching; parallel and distributed information retrieval; libraries and bibliographical systems;
digital libraries
344-571 Jayamlszavg 3((3)-0-6)

Artificial Intelligence
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Concepts and theories of intelligent systems; searching techniques; Heuristic search; propositional
logic; predicate logic; production systems; logic
reasoning systems; deductive and inductive inference systems; uncertainty; knowledge representation such as frame;
conceptual graph; recursive transition network; introduction to Prolog programming; overview on expert system;
machine learning; neural network; robotics; computer vision and natural language processing
347-531 aoArIMNuarsedeuIsIae 4((3)-2-7)

Biological Statistics and Research Methodology
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Science research methodology; inferential statistics; sampling survey techniques; experimental

designs; simple correlation and simple linear regression analysis; multiple linear regression; computer software

applications
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Applied Statistics for Research
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Introduction to data analysis; normal distribution; sampling distributions; estimation and hypothesis
testing; one way analysis of variance; correlation and simple linear regression analysis; multiple linear regression; chi-
square test; strategies for selecting appropriate statistical methods; computer software applications
660-711 YSranuazisImnmsisemanuaunnemans 2((2)-0-4)

Philosophy and Methodology of Dental Research
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Definition and types of research, how to acquire knowledge, reliability of bioinformatics, analysis of
problems, research design, ethics, and how to read and criticize paper
660-791 mavnedEearasFa a3 semansunng 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 materials, mitogenic factors, and cell communication
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1. eannsd as.oussad wa#fmﬂ, D.Eng. (Fermentation Technology), Osaka U., Japan, 2530
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5. 599MANTING0 m.mmﬁﬂ 1)1%A, Ph.D. (Chemistry), U. of Amsterdam, Netherlands, 2556
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