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(Ethics in Science)
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Ethics and the responsible conduct of research; mentoring; authorship and peer review; use of animals in Biomedical
experimentation; collaborative research; competing interest; and scientific record keeping
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Course learning outcomes
After the class, the student should be able to

1. Define technical terms that are related to ethics in science

2. Explain basic principles related to ethics in science

3. Apply knowledge from the course to solve problems, case studies, or hypothetical situations
4.  Pay attention to the class and be a good listener

5. Work well with other and share opinion appropriately

6.  Comply with rules and regulations of the course
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Writing a manuscript from the data provided and oral presentation
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Course learning outcomes
After the class, the student should be able to
1. Write and speak clearly, concisely, and understandably
2. Write using appropriate language, style, and formatting for both written and oral scientific
3. communication
4. Analyze and discuss the given data
5. Develop and refine a manuscript suitable for submission to a peer-reviewed journal
6. Analyze questions and answer them accurately and appropriately
7. Demonstrate commitment to learning and be a good listener
8. Ask questions when possible and provide constructive feedback to classmates

9. Comply with the rules and regulations of the course
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Structural and functional relationships of macromolecules in living cells; the utilization and transformation of energy in
metabolic processes; integration and regulation of hormonal functions; and the transmission and regulation of genetic
information
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Course learning outcomes
After the class, the student should be able to

1. Define or provide definitions for terms related to biomolecules and metabolism

2. Explain key principles related to metabolic mechanisms and molecular biology processes

3. Apply knowledge of metabolic mechanisms and molecular biology processes to answer questions
4.  Demonstrate commitment to learning and be open to classmates' opinions

5. Present work according to the specified format accurately

6.  Formulate and respond to questions correctly

7. Adhere to course rules and regulations, such as being responsible for assigned tasks and punctuality
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(Advanced Biochemistry)
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Thermodynamics of metabolic control and control of metabolic flux; enzyme regulation in metabolic pathways; regulation
of gene expression; cell cycle control in health and diseases
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Course learning outcomes
After the class, the student should be able to
1. Explain the thermodynamics of metabolic control, regulation of metabolic flux, enzyme regulation in various
metabolic pathways, gene expression regulation, and cell cycle control under both physiological conditions and
diseases

2. Apply advanced knowledge of biochemistry to solve relevant problem scenarios
3. Utilize various information technologies to search for information and present it effectively
4. Present information and knowledge accurately and appropriately
5. Demonstrate enthusiasm for self-directed learning and exploration of additional knowledge
6. Work effectively as part of a team to achieve goals

7.  Exhibit behavior that reflects honesty, integrity, discipline, punctuality, and responsibility
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Molecular mechanisms that govern cellular processes; DNA replication; transcription, translation; gene regulation; cell
signaling; molecular biology techniques for study cell function and disease; molecular basis of diseases
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Course learning outcomes
After the class, the student should be able to
1. Explain key knowledge, principles, and theories in cell biology and molecular biology, covering
the following topics:
1.1 Characteristics of different types of cells, including the structure and function of cellular components
1.2 The cell cycle, growth, and development of cells
1.3 Cellular energy and metabolism
1.4 Interactions of cellular components
1.5 Cell-to-cell communication
1.6 The structure, function, and regulation of genetic units at the molecular level
1.7 Gene expression and regulation

1.8 Applications of molecular biology knowledge in research and medicine



. Acquire up-to-date academic knowledge from various reliable sources with accuracy and
precision

. Show enthusiasm for independent research by seeking additional knowledge from credible and
current sources to deepen academic understanding

. Communicate information clearly and appropriately, selecting suitable formats for presenting
scientific ideas

. Utilize information technology effectively for data searching and presentation, ensuring
professionalism

. Collaborate efficiently with others, both as a leader and a team member, respecting the rights
and opinions of others

. Exhibit behavior reflecting honesty and integrity, with discipline, punctuality, responsibility, and

adherence to course regulations, while maintaining academic ethics
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(Nutrition in Biochemistry)
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Human nutrition; the role of nutrients, especially vitamins and minerals; the biochemistry of nutrients; the impact of
nutrition on health; biochemical research and innovation in nutrients
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Course learning outcomes
After the class, the student should be able to

1. Define terms related to the biochemistry of nutrients

2. Describe the important roles of different nutrients, especially vitamins and minerals, in human health

3. Explain the biochemistry of various nutrients, particularly vitamins and minerals

4.  Discuss the disorders that occur in the body when there is an excess or deficiency of vitamins and minerals, or
abnormalities in the biochemical mechanisms of these nutrients

5. Describe research and innovations in the biochemistry of nutrients

6.  Apply knowledge related to the biochemistry of nutrients to solve specific problems

7. Present work accurately through both writing and speaking

8. Work well with others according to assigned roles

9.  Adhere to course requirements, such as being punctual, honest, and responsible for assigned tasks
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(Introduction to Protein Folding)
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Protein structure; principles and experiments leading to the understanding of protein folding; models related to protein
folding; thermodynamics of protein folding; chaperone proteins that assist in the folding of other proteins; protein
denaturation; assays for protein folding analysis; and diseases caused by improper protein folding
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Course learning outcomes
After the class, the student should be able to

1. Correctly define terminology related to protein folding and protein denaturation

2. Explain key principles related to the concepts of protein folding and protein denaturation
3. Apply knowledge from the lessons to solve problems, cases, or hypothetical situations

4. Analyze and discuss issues using existing foundational knowledge

5. Study diligently and be a good listener

6.  Work well with others and express opinions appropriately

7. Comply with the rules and regulations of the course
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(Biochemical Foundation of Inflammation and the Inflammatory Response)
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Overview of inflammation; acute vs chronic/low-grade inflammation; molecular signaling pathways of inflammation; the

roles of oxidative stress in inflammation; resolution of inflammation and wound healing; cellular models for research in

inflammation
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Course learning outcomes
After the class, the student should be able to

1. Correctly define terminology related to inflammation or the inflammatory response

2. Explain key principles related to the concepts of inflammation or the inflammatory response
3. Apply knowledge from the lessons to solve problems, cases, or hypothetical situations

4. Analyze and discuss issues using existing foundational knowledge

5. Study diligently and be a good listener

6.  Work well with others and express opinions appropriately

7. Comply with the rules and regulations of the course
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(Essential Techniques for Biochemical Research)
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Theories for essential techniques to biochemical research; buffer preparation; precipitation; centrifugation;
chromatography; electrophoresis; spectrophotometry; polymerase chain reaction; isolation of DNA and RNA;
determination of gene expression; sterilization and biological safety
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Course learning outcomes
After the class, the student should be able to

1. Define terms related to essential biochemical techniques

2. Explain the principles related to techniques essential for conducting research in the field of biochemistry
3. Apply knowledge of biochemical techniques to solve given problems

4. Accurately analyze experimental results related to biochemical techniques

5. Demonstrate commitment to learning and listen to classmates' opinions

6.  Present work correctly according to the specified format

7. Use writing and speaking skills to accurately present work

8. Demonstrate good teamwork skills, both as a leader and a member of a group

9. Adhere to course requirements, such as punctuality, honesty, and responsibility for assigned tasks
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(Gene Technology)
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Fundamentals and applications of gene technology in various fields of biology and molecular biology; gene cloning

processes; genetic modification; gene expression; advanced techniques for gene analysis; the application of gene

technology in medicine, agriculture, and industry; the evaluation of ethical and social impacts of these technologies
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Course learning outcomes

After the class, the student should be able to

1.

Accurately explain the fundamentals and principles of gene technology, including gene cloning processes, genetic
modification, and gene expression

Apply advanced techniques in gene analysis and modification for various applications in biology, molecular
biology, medicine, agriculture, and industry

Analyze experimental results related to gene technology and critically evaluate the ethical and social impacts of
these technologies

Develop analytical thinking and problem-solving skills through learning and practice in the course

Work effectively with others, both as a leader and as a member of a team

Communicate experimental data clearly and effectively through writing and presentations

Demonstrate the importance of ethics and social responsibility in the application of modern technologies
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Structures and functions of biological macromolecules; principles of molecular structure; the basics of protein folding; the
chemical forces stabilizing biomolecular structures; introduction to structural determination techniques
v = Y a
AAANTNIILIBUIVIITIEIN]
@ a a dy @ =K
MINAINILTIUINYIBTIUUNANEITINITO
a s k4 o Al o o Y a2 a y v 9 dy
L. 95 U1YDIANITNY ‘Haﬂf’ﬂiuﬁg‘ﬂqy@]“ﬂﬁ?ﬂmﬂ?u‘]ﬂ’lﬂﬂWIﬂiﬂﬁiN Gluwaﬂmmhlﬂu
Y Y A = Ao o Yy 1 = a aa o
1.1 Tassadaagmihivesansy luanandny laun Tusau nsatiandon wazasTulamse
Y v =3 o @ = =~ 1 @
1.2 Tﬂﬁﬂﬁi"l\ﬁ%ﬂﬂiilmf]ﬁ ﬁ’JiJ’L‘IQﬂTﬁWUWJ"UENI‘]Jﬁﬁu UAZUTINMIUAY (IFU Wu‘ﬁ;‘ﬁllﬁliﬂili]u
Ay o & ' 3 s oA o = Y
ﬂQﬁMWHﬁLL‘]_I‘]J‘lN%@‘]_IHW HAZLIUNIUADINAE) VI"]f’JfJiﬂBHﬁﬂﬂiﬂ?wall't‘)\iTﬂi\iﬁ‘i”l\i“]ﬂillmﬂﬁ
1.3 madamsmanyae Iaseadie souda X-ray crystallography, NMR spectroscopy ta& Cryo-
electron microscopy (Cryo-EM)
1.4 anuduiussznielnssadelsAunasnihiveTasau
Y v Y a A o o "y ' Y v
2. AUAINANUININIBTINTNNUTNYINUNAIVDYAAN llﬂ@ﬁl'l\igﬂﬁﬂﬁ
~ A Ay Yy 9 YA a ) A0 A A o o
3. uﬂmﬂﬁ:ﬂaiaiuiumiﬂummmugmmmmmmawagammmaaauawuﬁua
A v A v A Y v
4. ﬁ@ﬁﬁﬂl’E)J;I.al,!,ﬁzlﬂ@ﬂsl"lfgﬂlm‘uﬂﬁﬁ@ﬁﬁhlﬂ't‘)ﬂﬁgﬂﬁﬂﬂ Y5 AN (PNt bV
Y = 1 = Yy 9 o oA a a
5. lgmaTuTagasaumania o Tumsaududoya uaztinaueedailssansnm
o T Y o a Aa a a o a a oA
6. 1/1Nmmnﬂuqaumﬂugmz@umazﬁmﬂmm Tﬂﬂlﬂ'ﬁ‘l{\lﬁﬂ‘ﬁuﬁ%iﬂﬂﬂﬂ’]?ﬂﬂﬂlﬁuﬂlﬂﬂ@ﬂu
7. ngaanganssuiazteutnnudedadgesa Uszioudio assdenan Tanuiudaseu imswngsziiien
V0451879 Llagﬁﬂiiﬂ1ﬂﬁim°ﬂ1\ﬁﬂﬂﬂﬁ
Course learning outcomes
After the class, the student should be able to
1. Explain key knowledge, principles, and theories in structural biology, covering the following topics:
1.1 The structures and functions of key biological macromolecules, including proteins,
nucleic acids, and carbohydrates
1.2 Principles of molecular structure, including protein folding, and the chemical forces
(such as hydrogen bonds, hydrophobic interactions, and Van der Waals forces) that
stabilize macromolecular structures
1.3 Structural determination techniques, including X-ray crystallography, nuclear magnetic
resonance (NMR) spectroscopy, and cryo-electron microscopy (Cryo-EM).
1.4 Protein structure-function relationships
2. Acquire up-to-date academic knowledge from various reliable sources with accuracy and
precision
3. Show enthusiasm for independent research by seeking additional knowledge from credible and

current sources to deepen academic understanding



. Communicate information clearly and appropriately, selecting suitable formats for presenting
scientific ideas

. Utilize information technology effectively for data searching and presentation, ensuring
professionalism

. Collaborate efficiently with others, both as a leader and a team member, respecting the rights
and opinions of others

. Exhibit behavior reflecting honesty and integrity, with discipline, punctuality, responsibility, and

adherence to course regulations, while maintaining academic ethics
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(Module: Genetic Engineering and Protein Technologies)
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Principle and method for molecular cloning and genetic engineering; DNA mapping; DNA sequencing and analysis;
introducing cloned genes into host cells and screening; recombinant protein production and purification; relationship
between structure and functions of protein; protein folding; mechanism of action and kinetics of enzymes; enzyme
immobilization; genetic engineering for improvement of enzyme characteristics; applications of recombinant protein and
enzyme technologies in laboratory and industry
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Course learning outcomes

After the class, the student should be able to

1.

2.

10.

11.

12.

13.

14.

Define terms related to genetic engineering and protein technology

Explain the structure and folding mechanisms of proteins, enzyme mechanisms, kinetics, and enzyme inhibition
Describe the principles related to cloning, hybrid protein production, and the use of genetic engineering techniques
to improve enzyme properties

Apply knowledge of cloning and genetic engineering techniques to improve or modify the properties of proteins or
enzymes

Accurately analyze experimental results related to genetic engineering techniques and protein technology

Correctly connect theoretical and practical knowledge related to genetic engineering techniques and protein
technology

Demonstrate interest during the demonstration of scientific instruments.

Systematically and logically plan experiments according to scientific principles.

Accurately perform experiments as demonstrated

Independently and correctly conduct experiments related to genetic engineering techniques and protein technology
Critically evaluate and summarize experimental results using biochemical knowledge

Write and present experimental data accurately, concisely, and to the point

Demonstrate good teamwork skills, both as a leader and a member of a group

Adhere to course requirements, such as punctuality, honesty, and responsibility for assigned tasks
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(Laboratory for Biochemical Research)
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Laboratory for essential techniques to biochemical research; buffer preparation; precipitation; centrifugation;
chromatography; electrophoresis; spectrophotometry; polymerase chain reaction; isolation of DNA and RNA;
determination of gene expression
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Course learning outcomes

After the class, the student should be able to
1. Correctly integrate both theoretical and practical knowledge related to essential techniques for conducting research

in biochemistry
2. Show interest during the demonstration of scientific instruments
3.  Systematically and logically plan experiments according to scientific principles
4.  Accurately perform experiments as demonstrated
5. Independently and correctly conduct experiments using essential techniques for biochemistry research
6.  Critically evaluate and summarize experimental results using biochemical knowledge
7. Write and present experimental data accurately, concisely, and to the point
8. Demonstrate good teamwork skills, both as a leader and a member of a group

9.  Adhere to course requirements, such as punctuality, honesty, and responsibility for assigned tasks
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Seminars on interesting, modern, or newly discovered topics in biochemistry, including presentations and Q&A sessions
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Course learning outcomes
After the class, the student should be able to

1. Provide precise definitions for the essential terminology found in the academic literature

provided

[\

. Choose appropriate publications to showcase based on the specified criteria

W

. Explain the information presented in the academic work, such as methods, principles, and

experimental results, to present, ask, and answer questions

N

. Apply biochemical knowledge to other related fields to understand, present, ask, and answer
questions

5. Create an original abstract according to the specified format

6. Deliver a presentation with a pleasant demeanor while ensuring the audience remains attentive

7.  Provide a presentation in Thai and respond accurately to questions in English

8. Create a PowerPoint presentation according to the specified format

9.  Produce and deliver scientific work ethically

10. Collaborate effectively with others by actively engaging in activities such as listening to

presentations and consistently posing inquiries

11.  Attend class punctually and demonstrate responsibility
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Seminars on interesting, modern, or newly discovered topics in biochemistry, including presentations and Q&A sessions
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Course learning outcomes

After the class, the student should be able to

1. Provide precise definitions for the essential terminology found in the academic literature
provided

2. Choose appropriate publications to showcase based on the specified criteria

3. Explain the information presented in the academic work, such as methods, principles, and
experimental results, to present, ask, and answer questions

4. Apply biochemical knowledge to other related fields to understand, present, ask, and answer
questions

5. Analyze the data presented in academic work, such as experimental results, to present and
answer questions

6.  Create an original abstract by writing sentences that avoid plagiarism from existing abstracts

7. Deliver a presentation with self-assurance and a pleasant demeanor while ensuring the
audience remains attentive

8. Provide precise and accurate responses to questions in the English language

9.  Create a PowerPoint presentation that is accessible and captivating for the participants

10. Produce and deliver scientific work ethically



11. Collaborate effectively with others by actively engaging in activities such as listening to
presentations and consistently posing inquiries

12.  Attend class punctually and demonstrate responsibility
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Conduct research in the field of biochemistry under the supervision of a program advisor
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Course learning outcomes

After the class, the student should be able to

1.

Apply scientific knowledge and processes to solve research problems in biochemistry

Correctly use basic bioinformatics technology and scientific instruments in conducting research

Accurately perform basic biochemical techniques

Perform biochemical techniques in accordance with laboratory safety standards

Communicate research findings clearly and accurately, both in writing and presentations, in accordance with
international standards

Utilize digital technology to search relevant literature, present data, and analyze information for research purposes
Collaborate with colleagues and demonstrate the ability to work independently to achieve research objectives and
produce high-quality work

Demonstrate integrity and responsibility throughout the research process, maintaining ethical standards
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(Thesis)
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Conduct a thesis with a research topic in the field of biochemistry under the supervision of a program advisor

wadnEmsBeuivesnein

¥ v
edugamsieumsaou UnANEIAINITD

1.

2.

Uszgnd l¥anuiiaznszuaumsmainomans lumsud lvdgmauisemadunail

= - 4 a g o Aw
1dnaTuTadTeasaumaiiuguuazinsesiienaineimansedrugnasalumsiise

A ua a A" = AN Y Y
Uiamatdanugneyuaiilaodagndaea
Ufiamatameduaiinmnasgiuanulasassluiealfiians
A av T o Y ] = o <
AomswamsivodnFany gndes nalugduuums@sunazmariveue Taaiullaminasgiuaina
1HmaTuladadiaiedudulssunssuiihetos shauetoya uazdnszdieyaiionsiise
! Y 1

auswnuiveus wau ndeunwdanuannsn lumshaudaszienssqinglszasrvesmsisenas

Y A
TINHANUNUAUNN

Y y o < o a aw ™ A
!L’dﬂ\i1“”11’71!5@?]’3111‘%@@'@&1!!,@15ﬂ'ﬂllﬁﬂwﬂ‘vﬂﬂﬁﬁﬂﬂﬂizﬂﬂuﬂﬁ’mﬂ Tﬂﬁlﬁﬂ‘]&ﬂll"lﬁiﬁ"luﬂNi]iﬂﬁﬁill

Course learning outcomes

After the class, the student should be able to

1.

Apply scientific knowledge and processes to solve research problems in biochemistry

Correctly use basic bioinformatics technology and scientific instruments in conducting research

Accurately perform basic biochemical techniques

Perform biochemical techniques in accordance with laboratory safety standards

Communicate research findings clearly and accurately, both in writing and presentations, in accordance with
international standards

Utilize digital technology to search relevant literature, present data, and analyze information for research purposes
Collaborate with colleagues and demonstrate the ability to work independently to achieve research objectives and
produce high-quality work

Demonstrate integrity and responsibility throughout the research process, maintaining ethical standards



° v (v a J o a
318-503 %3ﬁ1§ﬁu!ﬂﬁﬁ1ﬁiﬂﬂ1‘§i}ﬂﬂ”li!!ﬁ%ﬂ"li’l!ﬂi"lz‘l"i ﬂ]u?u‘ﬂﬂ?ﬂﬂﬂ 2((1)-2-3)
o v Y S
AAVUBHYANINYININ
(Bioinformatics for Manipulation and Analysis of Biological Sequences)
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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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Course learning outcomes
After the class, the student should be 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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Course learning outcomes
After the class, the student should be 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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