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Molecular Biology and Precision Medicine
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Molecular organization, DNA replication, regulation of gene expression, DNA transcription and translation,
functions and metabolisms of the cell, cell development, cell differentiation, cell growth and division, cell
communication and transport, cell-cell interactions, cell signaling, cell death, effect of dysregulation of cell on the
development of cancer, immune system, related modern molecular biology techniques and the application of
molecular biology in medicine and biotechnology for research leading to modern medical trend in incorporating
details of personal data, biological data, genomic data, socioeconomic profile data and lifestyle into health care
process. Types and structures of genomic data, biological markers in pathophysiology of diseases, current scheme in

disease management especially cancers and infectious diseases in human, human genome analysis and research

experience
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Molecular Techniques for Medical Sciences
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Theory, principles, methods, laboratory safety, and cautions of laboratory techniques used in medical

sciences research; techniques in biochemistry, molecular biology, cell culture and related techniques
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Searching academic journal, gathering information, reviewing an article in academic journal related to
medical sciences to conceptualize the thesis research topic; applying the principles of research methodology, critique
on experimental design, data interpretation, sample size calculation, presentation of the research proposal and

scientific articles to the class with discussion and idea exchanging, thesis proposal writing, acts, ethics, patent and

petty patent in biomedical science work
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Human Genetics
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Principles of knowledge in human genetics, construction of pedigree, cytogenetics, molecular genetics, genetics
of cancer, common genetic disorders, medical genetics and research in human genome
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Infection and Immunity
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Bacterial and viral infection, emphasizing in molecular explanations of pathogenesis and determinations of
virulence of selected pathogen; Host responses to microbial infections, innate reactions including the complement
system, and phagocytic cells; adaptive immunity including clonal selection theory, antibodies, roles of B and T
lymphocytes, antigens and antigen presentation, and molecular genetics of antigen receptors; Immunological concepts of

vaccines; Development of novel antimicrobial and anti-viral agents; Basic and clinical researches in infectious diseases
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Cancer Sciences
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Knowledge as essential for human cancer research consisting of epidemiology of common cancers, statistical
methods used in cancer incidence and survival, pathological aspect of cancers, Hanahan’ s Hallmark of Cancer,
molecular mechanisms of cancer development and metastasis, biological, chemical and physical agents that potentially

carcinogenic, familial cancer syndromes, principles of cancer therapy and techniques used in cancer researches
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Molecular Docking Technique
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Application of three dimensional protein structure database and molecular docking technique for a prediction of

compound binding affinity to an interested protein
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Genome Data Analysis
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Theory and skills in human genome analysis for medical applications including knowledge in bioinformatics of
human and microbial genomes, evolution of genome sequencing technology, application of human genome data in
medicine and public health, knowledge and analytical skills in quality management of genome data, sequence alignment,

variant calling, base quality score recalibration, variant annotation, variant manipulation, ethics in human genome data

management
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Clinical Immunology and Vaccinology
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Immune responses toautoimmunediseases, allergy, infection and cancer focusing on pathogenesis and
pathophysiology of the diseases to explain clinical symptoms using immunological knowledge and techniques; vaccine

research and development from antigen selection, vaccine construction, pre-clinical study and clinical trials; ability to

understand, interpret, present and experimental design of immunological data
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Bioinformatics Tools for Biomedical Research

o v A

Y A A a Ay a 7Y 2 s 9 Y
mﬂmmmm‘nNmmﬁﬁumﬂal,umifmﬂuuazm,ﬂ51314mmJaamumaaia‘lmmﬂgmmayja qIN

U

A AAa

Ay YA o o v Aaw ¢ s A ao
LLNHQNﬁuVl‘MLWﬂWTlﬂEJﬁWQU’J’NMHWT’HT’UENI‘NN"]J’W] ngiE]E]ﬂLL’U“lJll‘WiLllﬂiLWfﬂ‘]ﬂuﬂu’JﬂﬂﬂN
=S J
BINTUNNY
Using bioinformatics tools for analyzing nucleotide sequence retrieved from databases, phylogenetic tree for a

prediction of the evolution of organisms, and primerdesign applied in biomedical researches
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Searching and reviewing an article in academic journal related to medical sciences; presentation of the article

to participants, and participation in reasonable scientific critique on experimental design, data interpretation, impact of

research, and extended concept in progress of medical sciences

373-595  ¥U0NANMETINTAANS 1((1)-0-2)
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Study of current topics of interest or breakthrough in biomedical sciences
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Academic Writing for Medical Science Publication
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English writing skill for application of writing English articles including research article, report, abstract,

academic literature review and resume for medical science publication
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Advanced Approach in Protein Study
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The theory and techniques of modern protein biochemistry and proteomics, application in the study of protein

structure, function, medical and industrial utilization
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Molecular Simulation of Biomolecules
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Molecular dynamics simulation of 3D protein structure and nucleotides in aqueous phaseusing AMBER

package and Visual Molecular Dynamics (VMD)
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Medical Science Pilot Project
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Scientific concept and process, problem topic creation, short-term solutions to medical science problems,critical

thinking practice to thesis preparation
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Thesis
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Study and research, conducting and attending academic activity, conducting a research under the guidance

and supervision of the advisory committee, thesis proposal writing, writing a research report, research presentation,

thesis defense examination and research article publishing
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Thesis
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Study and research, attending academic activity, conducting a research under the guidance and supervision of
the advisory committee, thesis proposal writing, writing a research report, research presentation and thesis defense

examination
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