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3.1.5.2 MPBLNETEIMBIDINGY

¥2.600  FrInegnszavluananazivadinen 3 (3-0-9)
BM.600 Cell and Molecular Biology

Chemistry of the cell; bioenergetics and thermodynamics; energy metabolism; cell and membrane structure; cell
organelles (nucleus, endoplasmic reticulum, Golgi complex, lysosomes, peroxisomes, cytoskeleton); signal
transduction/receptors/ transport; the genetic material; DNA replication; mutagenesis and repair; transcription;
regulation of gene expression in prokaryotes; translation; DNA technology; cell division/cycle/death; cell differentiation

/development.

¥.601INNGRANAU T 2 (2-0-6)
BM.601 Immunology 1

Cells, organs and elements of the immune system; cellular and molecular basis of innate and adaptive immune
responses; molecular aspects of immunogens and antigens; immunological adjuvants; immunoglobulin structure and
functions; immunoglobulin gene organization and expression; major histocompatibility complex; antigen processing and
presentation; T-cell receptors, T-cell maturation, activation and differentiation; B-cell generation, activation and
differentiation; regulation of immune responses; immune effector mechanisms; cytokines and cytokine receptors; the
immunology of complement; leukocyte migration and inflammation; molecular control and mechanism of cellular

apoptosis.

¥2.602  INNHAANAY 2 2 (2-0-6)
BM.602 Immunology 2
Pre-requisite: passed BM 601 Immunology I or with consent of course coordinator

Cellular and molecular aspects of hypersensitivity reactions; immune responses and immunity to infections
including patterns of recognition receptors and Toll-like receptors; transplant rejections; cancer and the immune system;
immuno-deficiencies; auto-immunity; immunoprophylaxis and immunotherapy; principles and applications of hybridoma

technology, and monoclonal antibodies and mucosal immune system.

¥32.604  QarIINeszaulmana 2 (2-0-6)
BM.604 Molecular Microbiology
Pre-requisite: passed BM 671 Tropical Diseases II or with consent of course coordinator

Advanced knowledge and research on molecular microbiology, particularly bacteria, fungi and viruses that cause
tropical diseases; molecular approaches to the diagnosis of microbial infections; microbial evasion of the host immune
responses; molecular mechanisms of antibiotic actions and mechanisms of drug resistance of pathogens; and microbial

genetic mechanisms (genetic change and exchange, genetic reassortment, chromosome map, plasmid, bacteriophage).



¥2.605  isanInenszaulaana 2 (2-0-6)
BM.605 Molecular Parasitology
Pre-requisite: passed BM 600 Cell and Molecular Biology, BM 607 Molecular Genetics or with consent of course
coordinator

Specialized molecular mechanisms found in protozoal and helminth parasites (antigenic variation, polycistronic
transcription, trans-splicing, mitochondrial DNA-- kinetoplast DNA), RNA editing, RNA interface, host-transcriptional
gene regulation, plastids, hydrogenosomes); detection of parasites in biological materials; drug resistance; and an

introduction to the parasite genome projects and their usage in drug discovery and vaccine development.

12.606 ﬁ’uﬁﬁmnssumaﬂ% 2 (2-0-6)
BM.606 Genetic Engineering
Prerequisite: passed BM. 600 Cell and Molecular Biology or with consent of course coordinator

Restriction enzymes; other nucleic acid modifying enzymes; plasmids: transformation of bacterial cells,
competent bacterial cells; gel electrophoresis of nucleic acids; isolation of nucleic acids from agarose gels; membrane
transfer; RNA/DNA polymerases phage lambda, genomic and cDNA libraries; polymerase chain reaction; labelling and

detection of nucleic acids; DNA sequencing; gene expression analysis; recombinant proteins; DNA-based immunization.

12.607 ﬁ’ugmam%szﬁﬂmaqa 2 (2-0-6)
BM.607 Molecular Genetics
Pre-requisite: passed BM. 600 Cell and Molecular Biology or with consent of course coordinator
Transposons; retroviruses and retrotransposons; rearrangement of DNA; nuclear splicing; catalytic RNA;
regulation of transcription; genetic diversity of the immune system; oncogenes and cancer; and gradients, cascades and

signaling pathways.

¥3.608 HanNazIsTNMINITTLIAINEN 1 2 (2-0-6)
BM.608 Principles and Methods of Epidemiology 1

Principles and methods of epidemiologic investigation; the applications of epidemiology to human health
problems; the concepts of measuring the morbidity and mortality; the fundamental concepts of laboratory problems,
outbreak investigation and natural history of infectious disease; validity of diagnostic test; survival analysis; clinical trial

and observational studies to determine the etiology of diseases; and applying epidemiology to evaluation and policy.

¥2.609  sznainelandiaite 2 (2-0-6)
BM.609 Epidemiology of Infectious Diseases

Epidemiology in the infectious disease field: the importance of surveillance system; outbreak investigations in the
development of effective disease prevention and control program; epidemiology of common infectious diseases, i.e., HIV,

malaria, hepatitis, dengue hemorrhagic fever, tuberculosis and other emerging diseases; hospital infections; and



demonstrating the role of epidemiology in understanding the pathogenesis and infectivity of infectious diseases in

individuals and communities.

611 IBINNMUTIAOA 2 (2-0-6)
BM.611 Biostatistical Methods
Pre-requisite: passed BM 608 Principles of Epidemiology I or with consent of course coordinator

Basic concepts in biostatistical methods commonly used in health sciences; the overview of biostatistics; data
presentation; numeric summary measures; rate and standardization; probability; hypothesis testing; p-value; confidence
interval; the theoretical distributions; type of data; preparing to analyze the data, and principle of data analysis; the

statistical methods including comparing among groups, and relation of variables and survival time.

$¥2.612  HOPUAZITMINMITTLIAINEN 2 2 (2-0-6)
BM.612 Principles and Methods of Epidemiology 2
Pre-requisite: passed BM 608 Principles of Epidemiology I or with consent of course coordinator

More details of epidemiology concepts; basic study designs in analytic epidemiology; measuring disease
occurrence; measuring association between exposures and outcomes; confounding, effect modification and bias; methods
to minimize confounders including stratified analysis and multivariate analysis and communicating results of

epidemiology studies.

¥2.613  HaANAABINENUAZNHINEN 2 (2-0-6)
BM.613 Principles of Pharmacology and Toxicology

Differences between pharmacokinetics and pharmacodynamics; pharmacokinetics concept and its significance;
mechanisms of drug actions; principles of toxicology and actions of toxicants; autonomic drugs; drugs used for pain and
inflammation; pharmacology of the gastrointestinal tract, respiratory, cardiovascular and central nervous systems; and

drugs used in bacterial, fungal, viral infections, and anticancer drugs.

¥2.614  1NFVIAUMANS 1: HANNTVIAUMAASHAZINA VD AT 2 (2-0-6)
BM.614 Pharmacokinetics 1: Principles of Pharmacokinetics and Drug Metabolism
Pre-requisite:  passed BM. 613 Principles of Pharmacology and Toxicology or with consent of course
coordinator

Principles of pharmacokinetics;pharmacokineticprocesses(absorption,distribution,metabolism/
biotransformation and excretion); pharmacokinetic parameters and their significance in clinical application; and
factorscontributing to pharmacokinetic variability (physical characteristics of patients, e.g., age, gender body weight,

pharmacokinetic drug interaction, diseases, food and environmental factors).



¥2.656 INAHAMSINENIUTIINenszavIMana 2 (1-2-5)
BM.656 Research Techniques in Molecular Biology
Pre-requisite: passed BM 606 Genetic Engineering or with consent of course coordinator
Plasmids; gel electrophoresis; genomic DNA; total RNA; restriction enzymes; transformation; competent cells,
DNA extraction; PCR; blotting techniques; probe labeling; ¢cDNA screening; Southern hybridization; Northern

hybridization; colony hybridization; and sequence analysis.

¥2.657  inadiamsIveaulsdninenszavlnana 2 (1-2-5)
BM.657 Research Techniques in Molecular Parasitology
Pre-requisite: passed BM.600 Cell and Molecular Biology or with consent of course coordinator

Nucleic acids and proteins of the trematodes Fasciola gigantica and Opisthorchis viverrini; the preparation of
crude worm antigens, tegument antigens, excretion/secretion materials; immunoblotting and enzyme-linked
immunosorbent assay; immunohistochemistry of tissue sections; antibody screening of expression libraries; RNA in situ

hybridization; and cDNA library screening with oligonucleotide probes.

¥2.658  mAHAMIIDeAIHaTIINNIzAVIana 2 (1-2-5)
BM.658 Research Techniques in Molecular Microbiology
Pre-requisite: passed BM.604 Molecular Microbiology or with consent of course coordinator

Major techniques used in molecular microbiology for genetic classification; DNA homology study; DNA
hybridization; polymerase chain reaction (PCR); genetic taxonomy and family trees; and Southern/Northern
hybridization; DNA microarray, etc..

[ v

¥2.659  madamsIDemuInengiauiuszavluana 2 (1-2-5)
BM.659 Research Techniques in Molecular Immunology
Pre-requisite: passed BM 601 Immunology I or with consent of course coordinator

Experimental systems used in molecular immunology including experimental animal manipulation and
immunization; experimental animal models (inbred/syngeneic, SCID, SCID-human, transgenic, congenic, knock-out,
knock-in); protein biochemistry (radiolabeling techniques, labeling proteins with enzymes/biotin, gel electrophoresis,

column chromatographies); Western blot analysis; cell separation by fluorescence activated cell sorter (FACS);

proteomics and sero-proteomics (immunomics), ELISpot and other relevant techniques.

¥2.666  INANAMIIVEMUNTFINe Az RYINEN 2 (2-0-6)
BM.666 Research Techniques in Pharmacology and Toxicology
Pre-requisite: passed BM.613 Principles of Pharmacology and Toxicology or with consent of course coordinator
Essential techniques employed in pharmacological and toxicological research: drug metabolism studies using
liver perfusion, liver microsomes, cryopreserved hepatocytes; use of monoclonal antibodies to assess the contribution of

cytochrome P450 to human drug metabolism; in vivo microdialysis; positron emission tomography in pharmacokinetics/



pharmacodynamics, molecular biology techniques; allometric pharmacokinetic scaling; and problems of drug assay in

biological fluids.

¥.667 mﬂﬁﬂmsmméﬂawaﬁ!m:sﬂas?'la 2 (1-2-5)
BM.667 Techniques in Cells and Tissue Culture

Animal cell and tissue cultures including primary and secondary lymphoid cells, hybrid, myeloma and other
cells; aseptic techniques; preparation of culture media (serum-supplemented-, serum-free-, selective media); small scale,

large scale, automatic and

¥2.670  Tsmundou 1 2 (2-0-6)
BM.670 Tropical Diseases 1

Background knowledge on disease biology, geographic distribution, pathogenesis, clinical manifestation,
diagnosis and treatment with emphasis on current status of research interest and in important tropical diseases caused by
infections with protozoals (malaria, trypanosomiasis, leishmanisis, giardiasis, amoebiasis, trichomoniasis, toxoplasmosis,
microsporidiosis, pneumocystosis, cryptosporidiosis, cyclosporidiosis), helminths (filariasis, opisthorchiasis,

paragonimiasis, fascioliasis, schistosomiasis), as well as emerging and re-emerging parasitic diseases.

¥2.671  Isaun3ou 2 2 (2-0-6)
BM.671 Tropical Diseases 2

Current status of research interest in important tropical diseases caused by infections with bacterial
(mycobacterial infections, enteric infections, leptospirosis, melioidosis, rickettsia and chlamydia), and viral (hepatitis
virus, dengue hemorrhagic fever, human immuno-deficiency virus, herpes simplex virus and avian influenza virus), as
well as background knowledge on disease biology, geographic distribution, pathogenesis, clinical manifestation, diagnosis

and treatment.

¥2.680  ¥IADA 2 (2-0-6)
BM.680 Biostatistics

The concepts and application of biostatistical principles and methods to biomedical research; types of variable
and data; data preparation for analysis; data summary for population and sample; random sampling and probability
distribution; estimation and hypothesis testing based on parametric and non-parametric statistics; ANOVA and post-hoc
comparisons; chi-square test; regression and related topics; statistical test for reliability and diagnosis; and the practical
sessions on application of different computer softwares (SPSS, Excel, Minitab, Epi-info and Stat-table) for statistical

analysis.



¥2.681  szilguIFInenmsIvy 2 (2-0-6)
BM.681 Research Methodology

Basic knowledge on research design procedures including methodological approaches in various aspects of
biomedical sciences: the steps of research planning; developing research questions/hypotheses; types of research designs;
sample size and power of test; sampling techniques; data collection and analysis; writing and funding a research proposal;
reporting of scientific research; presentation of scientific research; critical evaluation of published research; quality
standards in biomedical research; and tests in clinical research (diagnostic test evaluation, validity and cut-point selection,

and prognostic test and predictive markers).

¥2.682  D3UFIINMIIDYMITINTAAAS 1(1-0-3)
BM.682 Ethics in Biomedical Research

An interactive learning on the overview of current research ethics, focusing on the ethics of biomedical research:
historical background and ethical principles; the structure, roles and functions of research ethics committees; informed
decision making; evaluation of risks and benefits; inducements; the collaborative research and standards of care;
responsibilities after research is over; relationship between advisor/student; authorships and publications; research
integrity and plagiarism; ethical issues in different biomedical research fields (genetics research, animal research, social

and epidemiological research); and consensus and controversy in research ethics.

12.684  mstlszgnalineniiumeslumsimszvideyamedmutnymans 2 (1-2-5)
BM.684 Computer Application in Data Processing in Biomedical Research
Pre-requisite: passed BM. 680 Biostatistics or with consent of course coordinator
The processing of data obtained from biomedical research: computer utilization and application to data
collection, analysis, presentation and report; and computing work with different types of software such as DOS, Microsoft

Windows, database packages, word processing packages, graphic presentation packages, spreadsheet packages, statistical

packages and teaching tool packages.

%¥.690 ﬁ?ﬁ»ﬂﬂﬂ]ﬂ%?ﬂ‘ﬂﬁ]ﬁ’ﬂ% 1 1 (0-2-2)
BM.690 Seminar in Biomedical Sciences 1
Seminar guidelines for a world-class presentation, and formal presentation of current research topics in

biomedical sciences from prestigious journals by students under the supervision of their dissertation advisor(s).

¥.691 ﬁ?ﬁﬂﬂﬂ]ﬂ%?n‘b’ﬁ]ﬁﬂ% 2 1 (0-2-2)
BM.691 Seminar in Biomedical Sciences 2

Seminar guidelines for a world-class presentation, and formal presentation of current research topics in
advanced biomedical sciences related to student’s major study area from prestigious journals by students under the

supervision of their dissertation advisor(s).



¥2.692  FUNUIMITINVAIAAS 3 1 (0-2-2)
BM.692 Seminar in Biomedical Sciences 3

Seminar guidelines for a world-class presentation, and formal presentation of current research topics in applied
social science in product research and development, from prestigious journals by students under the supervision of their
dissertation advisor(s).
¥2.703  INeNMsH BN INeNNguAu 2 (2-0-6)
BM.703 Advances in Immunology
Pre-requisite: passed BM.601 Immunology I or with consent of course coordinator

Seminars and discussions on advanced researches and technologies concerning the cellular and molecular aspects
of host-parasite interplays; host immunity; immunopathobiology including hypersensitivity, autoimmunity, and
immunodeficiencies; transplantation technology and manipulation; antibody engineering; phage display systems; stem
cells; cancer and immuno-stimulator researches; immunotherapeutics; ligands and their receptomes; and other relevant

issues.

$¥2.713  INeNMIANIHINMANF¥INenuaz iy Inen 2 (2-0-6)
BM.713 Advances in Pharmacology and Toxicology
Pre-requisite: passed BM.613 Principles of Pharmacology and Toxicology or with consent of course coordinator

Recent advances in pharmacology and toxicology: pharmacodynamics (molecular mechanisms of drug action
and resistance or tolerance, chirality in pharmacodynamics), pharmacogenomics, pharmacokinetics (pharmacokinetic/
pharmacodynamic modeling, drug metabolism; transport proteins, chirality in pharmacokinetics), and toxicology

(molecular mechanisms of toxicity).

1714 dvvaumans 2: mydszgndlfindveaumanslumandiin 2 (2-0-6)
BM.714 Pharmacokinetics II: Clinical Application of Pharmacokinetics
Pre-requisite: passed BM.614 Pharmacokinetics I: Principles of Pharmacokinetics and Drug Metabolism or with consent
of course coordinator

Clinical applications of pharmacokinetics: oral administration; intravenous bolus administration; constant rate
intravenous infusion; intermittent intravenous administration; multiple drug administration; pharmacokinetics during
disease states; non-linear pharmacokinetics; multiple compartments; therapeutic drug monitoring; and Kinetics of the

pharmacological response.

¥2.715  1H§¥INENAdUNUATOU 2 (2-0-6)

BM.715 Clinical Tropical Pharmacology

Pre-requisite: passed BM.613 Principles of Pharmacology and Toxicology or with consent of course coordinator
Pharmacokinetics, pharmacodynamics and clinical implications of drugs commonly used in tropical diseases

(antiprotozoals, antihelminthics, antifungals, antibacterials and antivirals).



¥2.726 Jsauadou4 (Uszaumsailsamunion) 1(0-3-1)
£8) "y Al =]
(Nnmﬂaum"luuaﬂnm 45 ¥N/MANIANHI)
BM.726 Tropical Diseases 4 (Laboratory and Field Observations in Tropical Diseases)
(Practice 45 hr/semester)
Pre-requisite: passed BM. 670 Tropical Diseases I, BM. 671 Tropical Diseases II or with consent of course coordinator

Demonstrations, laboratory visits and field trips to areas endemic for some important tropical infections.

$¥2.741  MIN5ZUVINTINTIVY 1(1-0-3)
BM.741 Protocol Development
The various components of research protocol development and issues need to be addressed: background and
introduction; review of literature; research questions; hypotheses; and study methodology (description of study design,
study site, study sample, sample size, sampling techniques- instruments proposed to be used, procedure to be followed,
proposed analyses, ethical issues, project time line, budget and logistics, and dissemination/ publications).
¥2.746 1l MIINANYNANIUIZAINana 2 (1-2-5)
BM.746 Special Topics in Molecular Immunology
Pre-requisite: passed BM 671 Tropical Diseases II or with consent of course coordinator
Seminars, presentations and discussion, or self study and paper writing on current topics in molecular
microbiology as assigned by the course coordinator.
¥2.747  HvetiAMegarInenszavlana 2 (1-2-5)
BM.747 Special Topics in Molecular Microbiology
Pre-requisite: passed BM 601 Immunology I or with consent of course coordinator
Seminars, presentations and discussion, or self study and paper writing on current topics in molecular
microbiology as assigned by the course coordinator.
¥2.748  tavetiaumalsanIngszavlana 2 (1-2-5)
BM.748 Special Topics in Molecular Parasitology
Pre-requisite: passed BM. 670 Tropical Diseases I or with consent of course coordinator
Seminars, presentations and discussion, or self study and paper writing on current topics in molecular
parasitology as assigned by the course coordinator.
¥2.749  FaveRiAEMUNFYINGMazNyInen 2 (1-2-5)
BM.749 Special Topics in Pharmacology and Toxicology
Pre-requisite: passed BM.613 Principles of Pharmacology and Toxicology or with consent of course coordinator
Seminars, presentations and discussion, or self study and paper writing on current topics in pharmacology and

toxicology as assigned by the course coordinator.



13,751 mﬁ%’mmxﬁmmwaﬂﬁ’mvﬁmqmﬁﬁmqm 1: 2 (2-0-6)
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BM.751 Product Research and Development 1: Principles of Product Research and Development
Pre-requisite: passed BM.613 Principles of Pharmacology and Toxicology or with consent of course coordinator

The therapeutics and molecular basis of diseases, therapeutic basis of drug use and development and process of
drug research and development: drug discovery phase (drug targets and receptors, small and large molecule drugs);
preclinical studies; chemistry manufacturing and control (CMC); clinical drug development (phases I-IV); roles of
pharmacokinetics, toxicokinetics and drug metabolism; pharmacogenomics, proteomics and metabonomics; regulatory

requirements; and application of statistics in drug development process.

¥2.752 MIINBUAZWAHINEASUNMITNEITUGY 2: 2 (2-0-6)
WidefimumansIvanaziannndasummenssugy
BM.752 Product Research and Development 2: Special Topics in Product Research and  Development
Pre-requisite: passed BM.751 Product Research and Development 1: Principles of Product Research and Development or
with consent of course coordinator

The progress and problems in the exploration of chemotherapeutic targets and challenges for chemoinformatics
in drug discovery; current research status on discovery and development of chemotherapeutic agents (antibacterials,
antifungals, antivirals, antiparasitics and anticancer drugs) including natural products; mechanisms and target molecules

for resistance of these chemotherapeutics.

¥2.753 M3IvpuazianOManfamMInsIsage 3: 2 (2-0-6)

matinlumsItenaziannnaasamimeassugy
BM.753 Product Research and Development 3: Modern Technologies in Product Research and

Development
Pre-requisite: passed BM.751 Product Research and Development 1: Principles of Product Research and Development or
with consent of course coordinator

Current technologies applied to the process of drug discovery and development: system biology, combinatorial

chemistry; protein X-ray crystallography; recombinant and expression systems; strategies and methods in monitoring and
targeting protein-protein interactions; high-throughput screening; coupled luminescent methods; antisense and RNAi
technologies; bioanalytical assays; pharmacokinetic analysis; high-throughput ADME (absorption, distribution,

metabolism, excretion); and use of animal models.



¥2.754  MIvpuazRAOHAANIMINEITagY 4: 2 (2-0-6)
desaumanilszgnadimiunmsIvenaziannndasunmensisagy
BM.754 Product Research and Development 4: Introduction to Applied Social Science in Product Research and
Development
An overview of the integration and application of social science perspectives; knowledge and skills in the conduct
of clinical research and product development (stages of clinical research and product development, analysis of disease
prevalence, research on the etiology and pathogenesis, signs and symptoms, diagnosis of certain types of diseases,
targeting of product portfolio, conduct of clinical trials, and analysis of product utilization); applications of social science
to product research and development; public health theory and its application to product research and development;

cross disciplinary approaches to product research and development; and applications and case studies.

1786 niszgnalinenitane’luamAdeimdinnszauluana 2 (1-2-5)
BM.786 Computer Application in Molecular Biology
Pre-requisite: passed BM. 600 Cell and Molecular Biology or with consent of course coordinator
Introduction to the computer in sequence analysis; the editing of sequences & file formats; databases; sequence
alignment; gene prediction; DNA feature analysis; protein feature analysis; and automated DNA sequencing and analysis

of the results.

¥2.787  msiszgndlineniiumeslunudnundveaumans 2 (1-2-5)

BM.787 Computer Application in Pharmacokinetic Data Analysis

Pre-requisite: passed BM.613 Principles of Pharmacology and Toxicology or with consent of the course coordinator
Lectures and practical sessions on pharmacokinetic data analysis using computer software ADAPT II: basic

principles of pharmacokinetics, pharmacodynamics and physiological concepts; introduction to ADAPT II; modeling

steps; files handling; pharmacokinetic library in ADAPT II; modeling with one output variable (one-, two- and three-

compartment open model); modeling with more than one input and one output; non-linear pharmacokinetic modeling;

modeling of plasma-urine data, modeling of time-controlled drug delivery; modeling of entero-hepatic circulation;

modeling of reversible metabolism; modeling with delayed input; modeling of first-order and zero-order absorption; and

modeling of physiological-based pharmacokinetics.

¥2.800  Inendinus
BM.800 Thesis 18

Defining a research problem and conducting the research leading to innovation based on the knowledge in
biomedical sciences. Writing the thesis including the significance, background, objectives, methodologies, results,
discussion and conclusion with references. Thesis defense, manuscript preparation and publication in an academic

journal or work presentation in the academic meetings in accordance with the research ethics.
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