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Biomolecule in cell; Structure of Nucleic Acids and Proteins; Organization of genome and

chromosome in eukaryotes; DNA replication; transcription; translation; protein structure and function; gene and gene

evolution; mutation and DNA repair; control of gene expression
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Students are able to

1. Explain the fundamental structure, properties and functions of biomolecule

2. Describe the mechanisms for regulation of transcription, RNA processing and translation in eukaryotes

3. Explain how cellular homeostasis can be maintained by a combination of controls of gene expression at
multiple levels

4. Compare an analyze molecular processes and mechanisms of regulation in prokaryotes and eukaryotes

5. Demonstrate responsible behavior when working with classmates in class
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DNA and RNA extraction, assess the quality and quantity of DNA and RNA, prepare DNA

libraries for nucleotide sequencing analysis using NGS technology, cloning, examine gene expression using qPCR,

analyse data and solvproblems in genomic technology
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Students are able to

1. Explain the procedures and principles of DNA and RNA extraction.

2. Explain the procedures and principles of DNA and RNA quality and quantity assessment.

3. Explain the procedures and principles of DNA library preparation for nucleotide
sequencing analysis using NGS technology.

4. Explain the procedures and principles of cloning.

5. Explain the procedures and principles of qPCR techniques.

6. Analyse and solve problems in genomic technology.

7. Responsible for assigned works and able to work as part of a team.
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Access to sequence data and literature information; advanced database searching; sequence

alignment; website BLAST; BLAST algorithm; sequence annotation; local BLAST; data analysis on Linux; differentially

expressed genes from NGS data; data manipulation using R package
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Students are able to
1. Describe and retrieve biological information from databases.
2. Execute and interpret BLAST on NCBI website.
3. Annotate biological sequences.
4. Analyze sequences using local BLAST on Windows.
5. Use Linux command line.
6. Analyze sequences using local BLAST on Linux.
7. Identify differentially expressed genes of NGS data.

8. Manipulate sequences using R package.
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Scientific Writing
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Steps in scientific writing; structure of proposals, manuscripts, and theses; ethical considerations
in academic writing; summarising and paraphrasing scientific texts; literature reviews in molecular biology and
bioinformatics; designing and describing scientific experiments; describing scientific results and data; citation in

academic writing; developing a research proposal draft or manuscript
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Students are able to

1. Explain the steps in scientific writing and the structure of proposals, manuscripts, and theses.

2. Discuss ethical considerations in scientific writing including plagiarism, fabrications, and falsification.

3. Summarize and paraphrase scientific texts effectively.

4. Write literature reviews on topics related to molecular biology, bioinformatics, or related fields.

5. Design and describe scientific experiment methods and workflows in molecular biology, bioinformatics, or
related fields.

6. Describe results and scientific data appropriately in academic writing style.

7. Use accurate and appropriate citations in academic writing.

8. Produce a draft of a research proposal or manuscript that incorporates concepts from biomolecular science,

bioinformatics, or related fields.
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Seminar In Molecular Biology and Bioinformatics I
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Searching in scientific journals; Analysis of academic articles; summarizing main idea and
statistical analysis in scientific research; presentation articles and answering scientific questions; practicing thinking skills

and communicating scientific knowledges
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Students are able to
1. Search for information and access scientific articles through academic databases.
2. Present scientific articles using basic academic English.
3. Discuss and ask appropriate questions in scientific articles properly.

4. Explain research articles with critical thinking, problem-solving skills using theoretical knowledge.
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Searching in scientific journals; Analysis of academic articles; summarizing main idea and
statistical analysis in scientific research; presentation articles and answering scientific questions; practicing thinking skills

and communicating scientific knowledges
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Students are able to
1. Search for information and access scientific articles through academic databases.
2. Present scientific articles using basic academic English.
3. Discuss and ask appropriate questions in scientific articles properly.

4. Explain research articles with critical thinking, problem-solving skills using theoretical knowledge.
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Searching in scientific journals; Analysis of academic articles; summarizing main idea and
statistical analysis in scientific research; presentation articles and answering scientific questions; practicing thinking skills

and communicating scientific knowledges
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Students are able to
1. Search for information and access scientific articles through academic databases.
2. Present scientific articles using basic academic English.
3. Discuss and ask appropriate questions in scientific articles properly.

4. Explain research articles with critical thinking, problem-solving skills using theoretical knowledge.
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Searching in scientific journals; Analysis of academic articles; summarizing main idea and
statistical analysis in scientific research; presentation articles and answering scientific questions; practicing thinking skills

and communicating scientific knowledges
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Students are able to
1. Search for information and access scientific articles through academic databases.
2. Present scientific articles using basic academic English.
3. Discuss and ask appropriate questions in scientific articles properly.

4. Explain research articles with critical thinking, problem-solving skills using theoretical knowledge.



318-675 AuLMNNFIM TuanauazFIaTaume s 1(0-2-1)
Seminar In Molecular Biology and Bioinformatics V
MIFuAuNININNINeITNERT MIdeTEHunaNuEINms miazllnnudiaguas
MsIAsIEENEEAREIRINUITE M3ty unANuLazMIAeLRUNISINmaas MsindunszuIumsAa
1HAZMIMENABIANNNI N INNINTAT
Searching in scientific journals; Analysis of academic articles; summarizing main idea and
statistical analysis in scientific research; presentation articles and answering scientific questions; practicing thinking skills

and communicating scientific knowledges
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Students are able to
1. Search for information and access scientific articles through academic databases.
2. Present scientific articles using basic academic English.
3. Discuss and ask appropriate questions in scientific articles properly.

4. Explain research articles with critical thinking, problem-solving skills using theoretical knowledge.
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Searching in scientific journals; Analysis of academic articles; summarizing main idea and
statistical analysis in scientific research; presentation articles and answering scientific questions; practicing thinking skills

and communicating scientific knowledges
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Students are able to
1. Search for information and access scientific articles through academic databases.
2. Present scientific articles using basic academic English.
3. Discuss and ask appropriate questions in scientific articles properly.

4. Explain research articles with critical thinking, problem-solving skills using theoretical knowledge.



318-677 FuuME I Tuanauaz e saume 7 1(0-2-1)
Seminar In Molecular Biology and Bioinformatics VII
MIFuAuNININNINeITNERT MIdeTEHunaNuEINms miazllnnudiaguas
MsIAsIEENEEAREIRINUITE M3ty unANuLazMIAeLRUNISINmaas MsindunszuIumsAa
1HAZMIMENABIANNNI N INNINTAT
Searching in scientific journals; Analysis of academic articles; summarizing main idea and
statistical analysis in scientific research; presentation articles and answering scientific questions; practicing thinking skills

and communicating scientific knowledges
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Students are able to
1. Search for information and access scientific articles through academic databases.
2. Present scientific articles using basic academic English.
3. Discuss and ask appropriate questions in scientific articles properly.

4. Explain research articles with critical thinking, problem-solving skills using theoretical knowledge.
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Searching in scientific journals; Analysis of academic articles; summarizing main idea and
statistical analysis in scientific research; presentation articles and answering scientific questions; practicing thinking skills

and communicating scientific knowledges
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Students are able to
1. Search for information and access scientific articles through academic databases.
2. Present scientific articles using basic academic English.
3. Discuss and ask appropriate questions in scientific articles properly.

4. Explain research articles with critical thinking, problem-solving skills using theoretical knowledge.
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Advanced Techniques in Molecular Biology
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Advanced DNA and RNA manipulation techniques, Single cell RNA sequencing, spatial
transcriptomics, genome wide association study, CRISPR/Cas9 gene editing, RNA interference, Mass spectrometry for
proteomics, protein-DNA interactions, fluorescence In situ hybridization, the latest advancements in molecular cloning,

quantitative PCR such as droplet digital PCR, techniques for analyzing complex biological data.
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Course learning outcomes:
Students are able to
1. Perform advanced techniques in DNA, RNA, and protein manipulation.
2. Gain hands-on experience with next-generation sequencing.
3. Develop skills in experimental design and data analysis for molecular biology research.

4. Critically discuss recent techniques in molecular biology.
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Principles and methodologies behind various omic approaches, such as genomics,
transcriptomics, proteomics, and metabolomics. High-throughput technologies such as next-generation sequencing

(NGS), mass spectrometry, and bioinformatics tools essential for analyzing large-scale biological data. analyse omic data,

interpret results, and data visualization
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Students are able to
1. Explain the principles and methodologies of various omics approaches.
2. Appropriately select the type of omics for reserch.
3. Analyze omic data from at least one omics approach.
4. Interpret omic data results.

5. Create visualizations or graphs to represent omic data.
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Analysis of academic publication in biotechnology and bioinformatics Data analysis; Discussion,

conclusion, recommendation, dissemination, and application of research
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Students are able to
1. Explain the reasons for conducting the research.
2. Explain the methodology used in the research.
3. Discuss and summarize the research results.
4. Systemically analyze problems and propose solutions in research methodology and application via research

methodology.
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A comprehensive understanding of the tools, techniques, and applications used to study gene
function on a genome-wide scale. Overview of functional genomics and its distinction from structural genomics, High-
throughput technologies for gene function assessment, Applications of functional genomics in medical and agricultural
aspects, Data generation, analysis, and public accessibility, Case studies highlighting successful functional genomics

screening efforts.
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Students are able to
1. Understand and describe the principles and methodologies used in functional genomics.
2. Describe how to apply functional genomics techniques to investigate gene function and regulation.
3. Analyze and interpret large-scale genomic datasets.

4. Critically discuss scientific literature in the field of functional genomics.
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Important Bioinformatics and its applications; tools for analyzing sequences, using databases,

working with DNA and protein sequences, performing similarity searches, creating a multiple sequence alignment,

editing and publishing alignments, visualizing protein 3-D structures, constructing phylogenetic trees.

A ouaNTn
1. as1neANudmAYvesIInsaumearmari 1145 Tond 1
Yy A A a ?o W v
2. a5 eaiionsziaauwald
3. dgudoyald
o v o v ag Y a =3 9
4. Mausudvuavwenazarvunsaezl Iulullsauld
k) A 9
5. Aumanumilen'ld
= A o w a k2
6. WFsumeuanumieuveidivuratesiala
7. uf lvwazgmsneanuwamsnfSeumneula ms
8. Miassadeeuiala

a 4 a o
9. ad1aumugidu lihednudaums Ia

Students are able to
1. Describe important Bioinformatics and its applications
2. Get tools to analyze sequences
3. Use databases
4. Works with DNA and protein sequences
5. Conduct similarity searches
6. Build a multiple sequence alignment
7. Edit and publish alignments
8. Visualize protein 3-D structures

9 . Construct phylogenetic trees
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Interaction among chemical structure of proteins and physical properties of proteins; biochemical
techniques of protein purification; proteomics; protein database; modeling of 3D structure and its modification by genetic

engineering
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Students are able to
1. Describe principles and procedures of various protein engineering techniques.
2. Describe examples of proteins developed using these techniques

3. Interpret data obtained using these techniques in scientific articles.
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Principles and methods in genetic engineering gene cloning and cDNA synthesis genomic and

c¢DNA libraries gene expression genome mapping and gene therapy
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Students are able to

1. Describe the basic concept of gene cloning and the role of enzymes and vectors responsible for gene
manipulation and genetic engineering.

2. Describe their knowledge about gene transfer methods and identifying suitable hosts for cloning.

3. Describe the Transgenic methods and methods for gene therapy.

4. Apply these approaches and tools in novel situations/problems.

5. Demonstrate behavior that aligns with ethical principles and professional ethics.
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Computing language and its usage in bioinformatics field; basic 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
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Students are able to
1. Use basic programming commands and declare variables.
2. Implement programs using conditional and loop statements
3. Use programming commands to read and extract data from a file and write data to a file.
4. Create basic Bioinformatics programs.

5. Determine and use functions.
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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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Students are able to
1. Understand and explain basic knowledge of biomolecular skills.
2. Apply scientific tools to analyze biomolecules correctly according to academic principles.
3. Able to perform biological molecular techniques related to research correctly according to academic

principles.
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Software Development for Bioinformatics
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Getting requirements from users; software design; software development, DNA and protein
databases design and creating; DNA and protein databases using; software development using DNA and protein

databases; web application development
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Students are able to
1. Get requirements from users.
2. Design software.
3. Develop software.
4. Design and create DNA and protein databases.
5. Use DNA and protein databases.
6. Develop software using DNA and protein databases.

7. Develop web application.
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Data Mining for Bioinformatics
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Data mining overview, process of data mining, data preparation, data mining for bioinformatics
using problem-based learning model, association rules, k-nearest neighbor classification, decision tree classification,

neural networks classification, support vector machine classification, feature selection
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Students are able to
1. Describe data mining process.
2. Describe data preparation.
3. Describe data mining for bioinformatics using problem-based learning model.
4. Mine data using association rules.
5. Mine data using k-nearest neighbor classification.
6. Mine data using decision tree classification.
7. Mine data using neural networks classification.
8. Mine data using support vector machine classification.

9. Perform feature selection.
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Medical Bioinformatics for Genetic Variant Analysis
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Sanger sequencing; next-generation sequencing; third-generation sequencing; sequence read

quality control; sequence assembly; sequence alignment; variant calling; variant types; variant analysis associated with

diseases or disorders; genome-wide association study (GWAS)
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Students are able to
1. Describe Sanger sequencing.
2. Describe next-generation sequencing.
3. Describe third-generation sequencing.
4. Control sequence read quality.
5. Assemble sequences.
6. Call variants.

7. Analyze variant associated with diseases or disorders.
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Advance in Molecular Marker
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Introduction to molecular markers and biomarkers in order to designs and develops primers and
probes for application in agricultural and medical diagnostics for identifications in application on genotyping and
diagnostics of diseases. Including to integrate the antibody production techniques, nanotechnology and biosensors to
develops the rapid test kit. Such as Loop mediated isothermal amplification (LAMP) rapid test kit and Lateral flow

dipstick immunoassay or dot blot immunoassay, which have sensitivity and specificity. Which was develops based on the

ethical and legal implications of international standards.
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Students are able to
1. Designs and develops primers and probes for application in agricultural and medical diagnostics.
2. Able to develops Loop mediated isothermal amplification (LAMP) rapid test kit /Lateral flow immunoassay

rapid test kit.
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Structural Bioinformatic for Drug Design
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Chemical structure and physical properties of proteins; principles of protein folding and
structural motifs; properties and kinetics of enzymes; protein structure databases; protein structure visualization using
bioinformatic tools; protein structure prediction and validation; protein-ligand docking predictions; molecular drug

design; protein engineering for therapeutic medicine

Y
Hiseuaunsn
a ) dsl wa = v 4 QI =
1. onsienmizeiugn tazauianani/menn uaznanmsnusves 1l sau
2. Mg mdeyamedrarsauma oinadoya Tnsaad e s

9 A A A A 9 =
3. 1HAT 09N A ITAUNA NoUFAININ IATIa5 19 T15a1

]
=

4. funenazas1aeUnNgNAewed Inssas e llsavnddunsaez i Tuin 185 Taeldismsuun
template-based 1azIFNITLUL ab initio
o o . % 1 = [ a d
5. MmstaeamsduiusenIIlsaunuluanadunua
6. a3 myna I lumseenuuusuiomssnyinunaiin

a A 9 Jo
7. onls1eunuinuazransenuveadfIns sy llsauluaumsunngsnui lsa

Students are able to

1. Discuss the fundamental building blocks of proteins, their chemical/physical properties and the principles
underlying protein folding.

2. Use bioinformatic databases to access protein structural information.

3. Use bioinformatic tools to visualise protein structures.

4. Predict and validate protein structures from given amino acid sequences using template-based and ab initio
approaches.

5. Conduct docking simulations between proteins and ligand molecules.

6. Conclude general approaches in clinical drug design.

7. Discuss the role and impact of protein engineering in therapeutic medicine.
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Scientific Innovation Development and Entrepreneurial Mindset
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Principles and processes of design thinking for creating Scientific innovations; develop and
empathy map; define a point of view; brainstorming for ideation; prototyping and test; intellectual property management;

research commercialization; commercial awareness; business model design; business Intelligence; cost management;

pitching and fundraising
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Students are able to
1. Apply concepts of design thinking approaches to add value or develop scientific innovations.
2. Utilize design thinking and business tools like empathy mapping and point-of-view definition to understand
user needs.
3. Generate creative solutions through effective brainstorming and ideation techniques.
4. Develop and test prototypes to validate and refine scientific innovations.
5. Explain intellectual property management of research and scientific innovations.
6. Analyze the commercialization potential of scientific innovations.
7. Develop commercial awareness and market understanding for scientific solutions.
8. Design a business model to support the commercialization of scientific innovations.
9. Use business intelligence tools and cost management strategies for business decision making.

10. Effectively communicate scientific innovations through compelling pitches and fundraising.
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Molecular Innovation
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The multi-disciplinary course intended to equip students with specialised knowledge and skills to
create and develop innovative, practical ideas with inputs from Molecular Technology; analysis issues in Molecular
innovation and entrepreneurship, Molecular research data, Molecular techniques and protocols in developing innovation,

Innovative proposals, Paper prototype, Pitching and argue persuasively for innovative ideas and Intellectual property and

innovation
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Students are able to

1. Critically analyze issues in innovation and entrepreneurship, utilising advanced and integrated technical and
theoretical knowledge in Molecular Technology and Understanding about Social Return on Investment.

2. Critically evaluate molecular research data, techniques and protocols in developing innovative solutions from
conception to implementation.

3. Produce document, Paper prototype, pitch and argue persuasively for innovative ideas and the means and
resources required to realise them.

4. Evaluate the feasibility of innovative proposals from the perspective of the discipline of Molecular

Technology and determine the resources needed to bring ideas to fruition.



5. Understand the role of intellectual property in protecting innovation and be able to write intellectual property

documents.

6. Communicate expert specialised knowledge, skills and ideas in a professional environment and works well

with others.
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Biosafety and Biosecurity
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Laws and regulations relating to biosafety and biosecurity; principles of biosafety and
biosecurity; biohazards and risk groups; risk management; biosafety levels and laboratory biosafety practices; laboratory
design; personnel protective equipment; biohazardous spill response; decontamination and sterilization; biohazardous and

medical waste management; transportation of biological materials.
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Students are able to

1. Define the laws, regulations, and the implementations relating to biosafety and biosecurity.

2. Communicate biosafety regulations and guidelines to others effectively.

3. Identify and characterize biohazardous materials.

4. Assess risks for biohazards in the microbiological or modern biotechnology laboratory and the strategies to
appropriately manage risks.

5. Explain the ethical guidelines and biosafety procedures when handling biohazardous materials.

6. Demonstrate the safe handling and follow procedures for handling biohazardous materials.
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Animal Experimental in Biomedical Science Research
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Ethics on the use of laboratory animal; selection of animal model; standard animal care; basic
techniques for the experiment using laboratory animal; animal handling drug administration; anesthesia; specimen

collection; autopsy; euthanasia
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Students are able to

1. Explain the ethical principles for using laboratory animals and the processes for requesting permission to use
laboratory animals in research.

2. Explain the model represent some human disease in laboratory animal for pharmacological activity testing.

3. Explain the principle of in vivo toxicity study following OECD standard guidelines or other universal
standards.

4. Explain and understand standard animal care practices to ensure the welfare and well-being of laboratory
animals.

5. Perform basic experimental techniques using laboratory animals, including animal handling, drug
administration, anesthesia techniques and specimen collection.

6. Conduct autopsies and euthanasia on laboratory animals.

7. Communicate effectively using appropriate IT tools.

8. Demonstrate academic responsibility through attendance, participation, and timely completion of

assignments.
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History of ethics in research involving human; Belmont report; Institutional Review Board and

review process; human subject protection; research protocol development; participant recruitment, vulnerable subjects;

informed consent, data privacy, Personal Data Protection Act (PDPA); confidentiality; case study
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Students are able to

1. Explain key ethical principles of human subject research, including respect for persons, beneficence, and
justice.

2 . Identify different criteria and categories of human subject research (e.g., exempt, expedited review, full
review).

3. Explain the composition, role, and responsibilities of the Institutional Review Board (IRB) in protecting
human subjects.

4. Develop a research protocol that adheres to ethical principles and regulatory requirements for human subject
research.

5 . Identify and mitigate potential risks associated with human subject research, including participant
recruitment, informed consent, data privacy, and confidentiality.

6. Obtain consent correctly and appropriately.
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Research design and Proposal Writing
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Philosophy in Science and research; research and innovation policy; funding agencies; literature
review; research questions; conceptual framework; proposal writing; statistics for experimental design; reference
management programs and plagiarism checking software; graphic design; technology readiness level (TRL); practical

training in presentation; constructive feedback

Y=
HLTIUAINITD
o o J Ay Ao @
LNUNIUIITIUNTTY ﬁglj‘]jﬂﬁ/ﬂ !Lagﬂﬁ/iuﬂ’]ﬂfjﬂi%ﬁﬁﬂﬂﬁ’)ﬁ]ﬂﬂ%ﬂﬁ]u TAg01HgNTZUIUNITNI
a I ¥ Y [ J '
’JT]EI"Iﬁ'lﬁﬁillﬂﬁﬂﬂﬂﬁ’fNﬂﬂlﬁi!ﬂi&’ﬁﬁﬂﬂlﬂﬂllﬁﬁﬂnu
2. flTﬂ’]NIﬂiﬂﬁ%l'lxumgiﬁﬂusﬁjﬂlﬁuﬂTﬂi\iﬂ?i‘ﬂﬁ%“ﬂﬂ?ﬁ?ﬁ@lgﬁﬂi%ﬂﬂUﬁ?ﬂﬂif]ULLu’JﬁﬂﬂTiaﬁ)ﬂ UAUNTT

o A auv ad @ s’ci [ 9 1 =\ a A
ANHUNUIIY ITMINAB09 U5z uazwaawwﬂmmﬂﬂ@mmﬂizﬁmmw

aad

a d

3. Lﬁ@ﬂeJ%’JLﬂi131’7VIWQﬁﬂ@W]mll1$ﬁ3\l1uﬂ1§ﬂﬂﬂuﬂﬂﬂﬁ°ﬂﬂﬁﬂ\‘1

Y Y a A a o
4. Glclfﬂﬁeﬂlmﬁig‘]JLL‘UUﬂ?ii‘)N’éN‘ﬂlﬂiﬂ%ﬁllsluﬂﬁL“Uﬂuﬂ]ﬂlﬁuﬂiﬂ‘ﬂﬂﬁ

PR 1 i a ~ A ] A
5. ponuuuas 19ae (U gﬂmw AT N ﬂi'ﬁ/\l) Arna Tu lad @1 s aumANIMINS TN LNDFIUNNAY
"]?ﬂli]u‘ll’éN%@Lﬁuﬂiﬂiﬁﬂ'ﬁlmzﬂ'lﬁ“lj'llﬁu’fl
a @ Y ) g

6. Usziuszauanunionvouna 1u lagvosa1uivg

o 9 ao a SN Y I =2
7. u%ﬁu@“llﬂlﬁuﬂiﬂSﬂﬂﬁ’Jﬁ]EJTI”I\'I’JTIEJ”IﬁWﬁﬁillﬂ’t‘)EJNL‘].]’L!S%‘]JULLZ’!Z@]Qﬂﬂﬂ’)nlﬁui%ﬁﬂﬂﬂiillﬂ?i

a t Yy Ay 7 v 9 aw a s o
8. ’J%ﬁﬂlLlﬂgalﬂ“U@LﬁuE]L!ugﬂi’fiNﬁiiﬂlﬂﬂjﬂﬁm@!ﬁuﬂiﬂiﬁﬂﬁ'}ﬂEJ‘V]N'J'V]EJ”IﬁWﬁﬁSLLZ’l%ﬂ”ISMHﬁuE]‘U@Q

Students are able to

1. Conduct literature review, address the problem, and develop focused research objectives using scientific
methods aligned with the funding objectives

2. Structure and write a scientific proposal, including conceptual framework, research plan, methodology,
budget, and expected outcomes effectively.

3. Select appropriate statistical analysis methods in the experimental design.

4. Apply appropriate language and citation styles for proposal writing.

5. Design and utilize visual aids (e.g., figures, tables, graphs) using appropriate IT tools to enhance proposal
clarity and presentation impact.

6. Evaluate technology readiness level (TRL) of research.

7. Present scientific research proposals systematically and attract the attention of committee.



8. Critique and provide constructive feedback on scientific proposals and presentations of others.



Aa a 4 a s
315-532 MIANUNNANUNIFIMITUATMTTOATINNNANS 1((1)-0-2)
Scholarly Publication and Communicating Science
v v W a 4 A a 4 = Y
MITADUALNTAITNNINGANTAT UTLNNWANTUANUN mamauﬁ'uauuuwmmma
a 4 o a @ a
INYIFTAT Iﬂillﬂﬁlﬁ]ﬂﬂ?imﬂﬁWﬁngN I']JiLLﬂS11@]5’J"l]ﬁ’f]“UﬂTiﬂﬂﬁﬂﬂWﬁﬂ1u‘ﬂN’J‘]ﬂfﬂi miﬂizmawa%y‘am
o 1 A a a d a va o
Wuauermuaons man nsImnndnau ﬂﬂﬂgmmimmua
Scientific journal rankings; types of publications; manuscript writing; reference management

programs and plagiarism checking software; data visualization design; peer review; practical training in presentation

Yy
HITIUTINIGTD
a o a 4 U
1. mafnaammmwmimi’mmmmzmuuﬂﬂimmnwmm?lwuwgﬂgmumq 9
o Y = v @ a 7 Y a
2. i]ﬂ’JNTﬂiﬂﬁiNngLEUElu@luﬂ'ﬂ’ﬂ’ﬂ‘ﬂﬂ’J']iJ‘V]N’J‘Vlﬁl'l?ﬂﬁ(ﬂ3‘1/Iﬁﬂﬂﬂa@ﬁﬂ‘]JLl,‘L!’J‘V]N"’llfN’J']iﬁ”liLﬁ"l‘l’ilﬂUVli]g
(WL
9 Y a A ) o = Y o A Aa -4
3. GlclfﬂThﬂLmSE‘IJLL‘]J1Jﬂ1§’t‘)N’EN‘V]!’HllWﬁll?ﬂﬁﬁ‘]_lﬂﬁ!ﬂlﬂuﬁuﬂﬂ‘ULWE}@lWMW
YA 1 (g ] = ~ A I A @
4. f]f]ﬂtlﬂﬂtla&’i%ﬁﬂ (LU Q1Y M1 ﬂi']‘V\l) NTLIWIﬂTUTﬁﬂﬁTiﬁutﬂﬁWLWN'lgﬁiJ INDFIVNWNAIUTALIU
ma@ﬁuaﬁmmzmaﬁnﬁua
a 4 a o
5. a‘wwﬂywmmwNmmmﬁmiummmmmmm

d' Aav 1 d' 1 1 Y = a a
6. AOATITHANTUIVINTIUTDUASHFOIN AN ) hlﬂ@ﬂNiJ‘l.]iZﬁV]‘ﬁﬂ?W

Students are able to

1. Check indexing status of a journal and classify different types of publications.

2. Structure and write a scientific manuscript, adhering to the guidelines of target journal.

3. Apply appropriate language and citation styles for manuscript writing.

4. Design and utilize visual aids (e.g., figures, tables, graphs) using appropriate IT tools to enhance manuscript
clarity.

5. Peer review scientific work within own field of research.

6. Perform effective communication of research through relevant media and channels.
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HAZTIANTAUNA
Independent study on interesting issues in progress or new findings in molecular biology and
bioinformatics
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Students are able to

1. Demonstrate an understanding of the knowledge that is needed to begin molecular biology and bioinformatic
research and that is required for post-graduate exams and studies.

2. Students should demonstrate the ability to find and evaluate information about specific biological systems or
problems.

3. Students should demonstrate the ability to design experiments and critically analyze data.
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HAZTIANTAUNA
Independent study on interesting issues in progress or new findings in molecular biology and
bioinformatics
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Students are able to

1. Demonstrate an understanding of the knowledge that is needed to begin molecular biology and bioinformatic
research and that is required for post-graduate exams and studies.

2. Students should demonstrate the ability to find and evaluate information about specific biological systems or
problems.

3. Students should demonstrate the ability to design experiments and critically analyze data.
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To equip candidate for the Master of Science with some research skills design experiment and

experience in molecular biology and bioinformatics under supervision of a thesis committee
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Students are able to

1. Develop deeper knowledge, understanding, capabilities and attitudes in the context of the program of study.

2. Design and conduct research under the guidance of a supervisor demonstrating the use of knowledge and
skills in molecular biology and bioinformatics.

3. Conduct research and maintain an awareness of research ethics.

4. Choose appropriate statistical methods to conduct data analysis of research.

5. Analyze big data or complex data with appropriate methods of data analysis

6. Interpret and appraise the research results critically.

7 . Clearly describe the research process in the format of a formal multi-chapter MSc.'s thesis manuscript,
organised in accordance with the authorised MSc.

8. Describe your master’s research clearly and succinctly, in written and oral forms, to faculty, mentors, and
examination committee

9. Present the analytical outputs of research in a scientific manuscript from the thesis.

10. Proficient in providing scholarly insights to resolve issues and adept in collaborative teamwork
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To equip candidate for the Master of Science with some research skills design experiment and

experience in molecular biology and bioinformatics under supervision of a thesis committee
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Students are able to

1. Design and conduct research under the guidance of a supervisor demonstrating the use of knowledge and
skills in molecular biology and bioinformatics.

2. Conduct research and maintain an awareness of research ethics.

3. Choose appropriate statistical methods to conduct data analysis of research.

4. Analyze big data or complex data with appropriate methods of data analysis

5. Interpret and appraise the research results critically.

6. Clearly describe the research process in the format of a formal multi-chapter MSc.'s thesis manuscript,
organised in accordance with the authorised MSc.

7. Describe your master’s research clearly and succinctly, in written and oral forms, to faculty, mentors, and
examination committee

8. Produce high-quality research evaluated by accepted publication in peer-review journal.

9. Proficient in providing scholarly insights to resolve issues and adept in collaborative teamwork.
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