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IAT36 5000 Biotechnology for Aquaculture and Aquatic products 3(3-0-6)
Prerequisite : None
Importance of aquaculture, technique uses in biotechnology, biotechnology for genetic
improvement in aquatic animals, biotechnology for seed production, biotechnology for research in
metabolism and nutrition, biotechnology for aquatic animal diseases, and biotechnology aquatic
products processing.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. Explain techniques that are used in biotechnology for aquaculture and aquatic products.
2. Demonstrate ideas for development of research in biotechnology for aquaculture and
aquatic products.
3. Present research publications that relate to biotechnology for aquaculture and aquatic
products.

4. Complete and submit assignments on time
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IAT36 6000 Research Methods and Scientific Communication 3(3-0-6)
Prerequisite : None
Research question and hypothesis synthesis, research designing, experimental design,

statistical analysis of data, result interpretation, discussion, and speculation, and extraction of
outstanding issue, and communication.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :

1. Analyze research data using statistics.

2. Summarize their research findings.
3. Develop research designs.
a4

Show assigned tasks punctually.
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IAT36 8101 M.Sc. Seminar | 1(1-0-9)
Prerequisite : None
Search, analyze, and synthesize data related to aquaculture biotechnology research. This
seminar emphasizes the ability to interpret data, along with the preparation of academic reports and
presentations in English.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. Describe the principles, theories, and foundational knowledge in aquatic biotechnology
related to the selected seminar topic.
2. Collect, analyze, and synthesize data obtained from research related to the selected seminar
topic, with a focus on interpretation.
Present the academic topics of current interest in aquaculture biotechnology in English.
Do the reports of the academic topics of current interest in aquaculture biotechnology in
English.

5. Complete and submit assignments on time.
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IAT36 8102 M.Sc. Seminar I 1(1-0-9)
Prerequisite : IAT36 8101 M.Sc. Seminar | or consent of the school.

Collect, analyze, and synthesize data related to aquaculture biotechnology research to
facilitate the creation, solution, or development of individual research projects, along with the
preparation of academic reports and presentations in English.

Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :

1. Describe the principles, theories, and foundational knowledge in aquatic biotechnology
related to the selected thesis topic (for preparing proposal).

2. Collect, analyze, and synthesize data obtained from research related to the selected thesis
topic, with a focus on the creation, solution, or development of individual research projects.
Present the academic topics of current interest in aquaculture biotechnology in English.

Do the reports of the academic topics of current interest in aquaculture biotechnology in

English.

5. Complete and submit assignments on time.
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IAT36 8103 M.Sc. Seminar llI 1(1-0-9)
Prerequisite : IAT36 8102 M.Sc. Seminar Il or consent of the school
Analyze and synthesize data from their own research, along with the preparation of academic
reports and presentations in English.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. Describe the principles, theories, and foundational knowledge in aquatic biotechnology
related to the selected thesis topic.
2. Analyze, and synthesize data obtained from their own thesis results, with a focus on the
creation, solution, or development of individual research projects.
Present the academic topics of current interest in aquaculture biotechnology in English.
Do experiment related to their own thesis

Complete and submit assigcnments on time.
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IAT36 8104 M.Sc. Seminar IV 1(1-0-9)
Prerequisite : IAT36 8103 M.Sc. Seminar Il or consent of the school.
Analyze and synthesize data from their own research (> 50%), along with the preparation of
academic reports and presentations in English.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. Describe the principles, theories, and foundational knowledge in aquatic biotechnology
related to the selected thesis topic.
2. Analyze, and synthesize data obtained from their own thesis results, with a focus on the
creation, solution, or development of individual research projects.
Present the academic topics of current interest in aquaculture biotechnology in English.
Do the reports of the academic topics of current interest in aquaculture biotechnology in English.
Complete and submit assignments on time.
2.2) ﬂq'm%‘lﬂWIﬂIuIaﬁ‘?nmwiumﬁwaﬂﬁﬂiﬁﬁ (Basics for Aquaculture Biotechnology)
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IAT36 6201 Application of Genetics and Molecular Genetics in Aquaculture 3(3-0-6)
Prerequisite : None

Overview of current genetics, molecular genetic principles in the context of aquaculture,
population genetics, hardy-weinberg principle of genetic equilibrium, quantitative genetics and its
practical application in genetic improvement, genetic marker and its application in aquatic animals,

Best Linear Unbiased Prediction (BLUP) and Genome prediction in aquatic animals
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Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :

1. Describe the principles and theories of genetics, molecular genetic principles in the context
of aquaculture, population genetics, hardy-weinberg principle of genetic equilibrium,
quantitative genetics, genetic marker, BLUP and Genome prediction.

2. Describe the practical application of CLO1 for genetic improvement in aquaculture

3. Present researches that are related to application of genetics and Molecular Genetics in
Aquaculture.

4. Show assigned tasks punctually.
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IAT36 7201 Genetics and Biotechnology for Genetic Improvement 3(3-0-6)
in Aquaculture

Prerequisite : None

Inheritance of qualitative and quantitative traits, sex determination systems and sex reversal
manipulation, domestication, management of population in aquaculture-related animals, breeding
systems of aquatic animals including selective breeding and hybridization and chromosome set
manipulation and the applications of biotechnological techniques for genetic improvement in
aquatic animals.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :

1. Explain principles and theories that are involved inheritance of qualitative and quantitative
traits, sex determination systems and sex reversal manipulation, domestication, management
of population in aquaculture-related animals, breeding systems of aquatic animals.

2. Describe the application of biotechnology for genetic improvement in aquatic animals.
Present research publications that are related to genetics and biotechnology for genetic
improvement in aquaculture.

4. Complete and submit assigcnments on time.
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IAT36 7202 Gene Transfer and Gene Expression Techniques for 3(1-6-6)
Aquatic Animal Production
Prerequisite : None
Essential techniques for RNA and mRNA isolation and cDNA synthesis. Techniques for
analyses of gene expression in organs of animals. Construction of expression vector, production of
transgenic animals, gene targeting study, gene editing and impact of transgenic animals on society.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. Explain principles and theories in molecular genetics that are involved in gene expression in
animals, gene targeting study and gene editing.
2. Be able to perform RNA extraction, cDNA synthesis and gene expression analysis in various
tissues of animals.
3. Explain principles of genetic engineering for construction of expression vector in animal cell
and generation of transgenic animals.
4. Present research publications that are related to gene transfer and research in gene
expression in aquaculture.

5. Express self-discipline and follow laboratory rule.
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IAT34 5228 Omics Technology and Systems Biology 3(3-0-12)
Prerequisite : IAT34 5221 Molecular Biology or Consent of the School
This course comprises of the analysis of genome, transcriptome, proteome, metabolome,

functional and structural of genomics, and system biology which are the current interesting topics,
new technology trends and future advances in the field.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to:

1. Able to know the basic principles of various omics technologies

2. Able to know how to use various omics technologies to be applied in research.
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AT34 5229 Omics Technology and Systems Biology Laboratory 1(0-3-6)
Prerequisite : IAT34 5221 Molecular Biology or Consent of the School

The analysis of next generation sequencing, differentially expression of genes/ RNAs,
genes/RNAs function annotation, and system biology using bioinformatics.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to:

Understand the nucleotide sequence, data analysis, gene/RNA function analysis, comparison

of gene/RNA expression, and analysis of biological systems using bioinformatics technology.
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IAT36 6301 Biology and Biotecnology of Reproduction in Fish 3(3-0-6)
Prerequisite : None
Development of reproductive system in fish, environmental and endocrine effects on
reproduction, sex differentiation and sex reversal in fish and sex dimorphism in other phenotypes in
fish. Biotechnology for germ cell transplantation and gene editing in fish.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. Explain principles and theories in reproductive biology in fish, sex differentiation and sex
reversal in fish as well as sex dimorphism in other phenotypes in fish.
2. Explain Biotechnology for germ cell transplantation and gene editing in fish.
Present research publications that are related to germ cell transplantation and gene editing
in fish.

4. Complete and submit assignments on time.

IAT36 6302 &35IMeauIndauvasUan 3(3-0-6)
AvrUsAuneau : 1ud
AsAnwmaresadenisdmnden Jaseniesmenin wafl wazdinin) fdnanenisiUasunlas

a35ImevesUa1 InglduNauRInLLASEALA NIRBUAUDIN NEITINEIRaALAS A luUAN
Hadwsn1siFeuiaanissiuseiv
thAnwittuserEiANLaNse S

1. oSue ndnmsiidendastutladevnamen il wasTanm fiflnasienmsideunlaes Hivevesan

2. aSunandnnisvesaisinenfinevaussseninuadenlulan

3. auenanudseiiiedesiuiaduanduinden wavaisivefiietastunisneuausnenis

\Wasuulaswasdwndou
4. Slarussstonanlunisasuiilésuneuning

n-10



uma.2

IAT36 6302 Environmental Physiology of Fish 3(3-0-6)
Prerequisite : None
Study of the effects of the environmental factors (physical, chemical and biological factors)
on fish physiology. Emphasis is on the impact of environmental stressors of fish on physiological
responses.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. Explain principles of physical, chemical, and biological factors that are related to
physiological changes in fish.
2. Explain the impact of environmental stressors of fish on physiological responses.
Present research publications that are related to environmental stressors of fish on
physiological responses.

4. Complete and submit assignments on time.
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IAT36 7301 Cryopreservation of Gametes and Embryos of Animals 3(2-3-4)
Prerequisite : None
Background and advantages of cryopreservation of gametes and embryos of aquatic animals,

principles important in cryopreservation study, gametes collection, cryopreservation method,
gametes evaluation and explore topics that are related to cryopreservation of aquatic animals.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :

1. Explain principles important in cryopreservation study.

2. Ability to practice cryopreservation method and evaluate gamete quality.

3. Explore and present topics that are related to cryopreservation of aquatic animals.

aq

Complete and submit assignments on time.
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IAT36 8301 Molecular Biology technique in Aquaculture 3(1-6-4)
Prerequisite : None
Basic technology in molecular biology involved in aquaculture, DNA, RNA and protein

extractions, electrophoresis, construction of recombinant DNA, polymerase chain reaction, restriction
enzyme digestion, transformation, identification of recombinant plasmid and gene expression.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :

1. Understand the knowledge involved in molecular biology techniques in aquaculture.

2. Conduct the research in molecular biology technique in aquaculture.

3. Express self-discipline and punctuality.
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IAT36 7401 Cellular and Molecular Immunology of Aquatic Animals 3(2-3-6)
Prerequisite : None
Cellular and molecular immunology in aquatic animals mechanisms of cell and gene
response to antigens related to the immune system molecular techniques involved in the immune
response of aquatic animals and their applications in aquaculture.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. Explain the knowledge involved in cellular and molecular immunology in aquatic animals,
mechanisms of cells, and genes in the aquatic animal immune system.
2. Conduct immunology research in the laboratory and ability to effectively apply to disease
control and protection in aquatic animals.
Express self-discipline, ethics in caring for laboratory animals, and submission on time.
Present and transfer research knowledge involved in advanced technology in the aquatic

immune system.
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IAT36 8401 Biotechnology for Aquatic Animal Diseases 3(3-0-6)
Prerequisite : None
Overview of infectious and non-infectious diseases of aquatic animals including invertebrate
and vertebrate species. Host, pathogen, and environment relationships, disease control and
treatment application of biotechnology for disease control and disease diagnosis in aquatic animals,
and the application of omics technology in aquatic animal diseases.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. Explain principles and theories involved in important aquatic animal diseases disease control
and treatment.
2. Present the research topic in biotechnology for aquatic animal diseases.
Express self-discipline and punctuality.

Applied the knowledge in biotechnology for aquatic animal diseases.
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IAT36 8402 Biotechnology for Water Quality Management in Aquaculture 3(2-3-6)
Prerequisite : None
Water quality management throughout the commercial aquaculture production chain and
application of biotechnology for water quality management in aquaculture for prevention and
control of quality problems.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. Explain principles and theories that are involved in water quality management throughout
the commercial aquaculture production chain.
2. Present the topic of water quality management technology in commercial aquaculture.

Express self-discipline and punctuality.
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IAT36 6501 Post-harvest Science and Application of Biotechnology for 3(3-0-6)
Aquatic Animals
Prerequisite : None
Type, morphology, and chemical compositions of aquatic animals, Quality and factors
affecting quality changes of aquatic animals, Pre- and post-mortem management of aquatic animals,
Biotechnology approaches for post-harvest treatments and preservation of aquatic animals,
Biotechnology approaches for quality inspection/control, packaging, and transportation of aquatic
animals, Trends in aquatic animals products and marketing.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. Explain principles involved in pre-, during, and post-harvest handlings of aquatic animals.
2. Present and transfer research knowledge involved in the application of biotechnology
approaches for pre- and post-harvest handlings of aguatic animals.
3. Display self-discipline, adhere to deadlines, and collaborate effectively as a team.
IAT36 6502  \afikansmsidndi 3(2-3-6)
AyUsAunau : Tl
psfUszneumaaiivesdndausidnii W 1 st afn udu audhidanhflvesesduszneu
Fafh nmsufuusslassadrsnazamnwedndasidaiilasnsussyndldinalulafanm mslinsie
asfUszneumaniiuaanauTRBamilvesudn Susidn i
Hadwsn1sFeudinandssiuseiv
Shnufrusedvidfienuanse fi
1. eduieAnuiiferiuesdusznouadl autRiBeaming msusuuslasainsuasaun e sHdn i
dnfihlnensuszgndldimeluladannle
2. UfTRnmsnTeiesduszneumaaiiuasanansRiB st ivomansusidn s
thiausuazanenenawiilsannuidenifndesiumsussendlimalladirnwlunmsusuuss
asdUsEnounaadl lnssainauasann eanSusidn e
a. Ay fanunssenadenuildiuseunng uazaansavhaudusuiugduld

IAT36 6502 Chemistry of Aquatic Products 3(2-3-6)
Prerequisite : None
Chemical compositions of aquatic products including water, protein, lipid, etc., Functional
properties of aquatic animals components, Structure modification and quality improvement of
aquatic animals using biotechnology approaches, Analysis of chemical composition and functional
properties of aquatic animals components.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. Explain the knowledge involved in chemical compositions, functional properties, structure
modification, and quality improvement of aquatic products by using biotechnology
approaches.

2. Be able to analyze chemical compositions and functional properties of aquatic components.
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3. Present and transfer research knowledge involved in the application of using biotechnology
approaches enhancing chemical compositions, properties, structure modifications, and
quality for aquatic products.

4. Display self-discipline, adhere to deadlines, and collaborate effectively as a team.
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IAT36 7501 Biotechnology in Aquatic Products Processing 3(2-3-6)
Prerequisite : None

Market supply and demand situation of aquatic products, Raw materials selection, Principle
of aquatic animal preservation and processing, Fermented aquatic products, Application of
microorganisms and enzymes for aquatic products processing, Biotechnology approaches for
processing aquatic products at an industrial level, Advanced technology for aquatic products
processing, Food additives used in aquatic products, Quality and standards of aquatic products.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :

1. Explain principles underlying the preservation and processing of aquatic animals through the
application of biotechnological approaches, encompassing microbiological and enzymatic
utilization, along with advanced technologies.

2. Be able to use biotechnological approaches to produce aquatic products.

Present and transfer research knowledge involved in the application of using biotechnology
for aquatic product processing.

4. Display self-discipline, adhere to deadlines, and collaborate effectively as a team.
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IAT36 7502 Utilization of By-products from Aquatic Products Industry 3(2-3-6)
Prerequisite : None

Sources and compositions of by-products from aquatic products industry, Production and
properties of value-added products from aquatic by-products produced using biotechnology
approaches including hydrolysis, extraction, drying, and fermentation, Biotechnological applications
for production of value-added products from aquatic by-products including food ingredients,
functional food, food supplement, etc.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :

1. Explain the knowledge involved in sources and compositions of by-products from aquatic
products industry, as well as the production and properties of value-added products from
aquatic by-products produced using biotechnology approaches.

2. Be able to use biotechnology approaches to produce value-added products from aquatic
by-products.

3. Present and transfer research knowledge involved in using biotechnology approaches to
produce value-added products from aquatic by-products.

4. Display self-discipline, adhere to deadlines, and collaborate effectively as a team.
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IAT36 7503 Aquatic Products Development and Innovation 3(2-3-6)
Prerequisite : None

Principles and process of aquatic product development, Idea generation and aquatic product
evaluation, Innovation in aquatic products/processing, Statistical analyses used in aquatic product
development, New aquatic product assessment and evaluation, Aquatic product
preparing/introduction to the market, Concept of entrepreneurship, Marketing, Concept and basic
principle of Intellectual property
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :

1. Explain the knowledge involved in principles and process of product development including
Idea generation, statistical analysis, product assessment and evaluation, product
preparation/introduction to the market, as well as concepts of entrepreneurship and
intellectual property.

2. Be able to create and develop new aquatic products by using the principles of product
development and marketing.

3. Present and transfer research knowledge involved in the development or innovation of new
products from aquatic animals.

4. Display self-discipline, adhere to deadlines, and collaborate effectively as a team.
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IAT36 8501 Law and Safety of Aquatic Products 3(3-0-6)
Prerequisite : Consent of the School

Toxins, allergies, antibiotics contaminated in aquatic products, Physical, chemical, and
microbiological hazards in aquatic products, Causes of contamination related to aquaculture and
aquatic industrial processing, Recent emerging pathogens related to aquaitic products’ safety, Good
manufacturing practices guidelines for aquatic products processing, Hazard analysis of critical control
points principles for aquatic products processing, Law, regulation, and standard of aquatic products
as well as their related organization.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :

1. Explain the knowledge involved in toxins, allergies, antibiotics, and microbial contamination
in aquatic products, as well as the guideline for good manufacturing practices for aquatic
products processing and their related standard.

2. Present and transfer research knowledge involved in hazards found in aquatic products and
their law, regulation, and good practice to solve this problem.

3. Display self-discipline, adhere to deadlines, and collaborate effectively as a team.
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IAT36 8502 Functional Foods from Aquatic Animals 3(3-0-6)
Prerequisite : Consent of the School
Functional foods from aquatic animals and its by-products, Bioactive molecules derived from
aquatic animals and their impact on health, Dietary supplements from aquatic animals including
probiotics, prebiotics, synbiotics, and postbiotics, Production and extraction of functional
components by using biotechnology approaches and innovation, Regulatory considerations for
functional foods.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. Explain the knowledge involved in nutraceuticals and functional foods including probiotics,
prebiotics, synbiotics, postbiotics and bioactive molecules derived from aquatic animals.
2. Present and transfer research knowledge involved in the application of biotechnology
approaches for the production of nutraceuticals and functional foods derived from aquatic
animals.

3. Display self-discipline, adhere to deadlines, and collaborate effectively as a team.
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IAT36 6601 Aquaculture Nutrition and Feed Technology 3(3-0-6)
Prerequisite : None

Nutrient requirements of aquatic animals for various stage of production, emphasis will be
given to inter-relationships between nutrition and other factors including water quality, management
and disease, feed formulation to produce optimum production at minimum cost, current research

on nutrition of aquacultured-related animal.
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Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. Interpret nutrient requirements of aquatic animals for various stages, inter-relationships
between nutrition and other factors including water quality, management, and disease.
2. Ilustrate feed formulation for least cost feed.
Present current research publications that are related to biotechnology in aquaculture
nutrition.

4. Complete and submit assigcnments on time.
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IAT36 7601 Graduate Special Problem 3(0-9-9)
Prerequisite : None
Study and conducting experimental research in one or more of the selected topics:

aquaculture, physiology in aquatic animal, disease and immune in aquatic animal, quality of post-
harvest aquatic animal, aquaculture nutrition and other areas concerning aquaculture production.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :

1. Identify rationale for the study arising from recent developments in aquaculture and
underlying principles and theories that bring to special problem study.
Conduct ethically scientific experiments under supervision of advisors.
Analysis and scientifically interpret data obtaining from experiment.
Prepare report according to special problem studly.
present and defense result obtaining from special problem study.

Express self-discipline and follow laboratory and farm rules.

N kR LN

Avoid plagiarism in the writing process.
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IAT36 8601 Graduate Co-oprerative Education 8(0-0-0)
Prerequisite : None
In this course, graduate students, will have a chance to work with private and/or
governmental sectors. In addition, graduate students will gain experiences from working,
management system and production processes in industries related to biotechnology for
aquaculture. Students will work and/or short-term research as one of the company employees for
not less than 16 weeks. Students will be assigned their work and monitored by company supervisor.
Students are required to present and discuss what they have accomplished in the company to the
school committee after finishing the co-operative education.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. Work and/or short-term research with private and/or governmental sectors that are related
to aquaculture.
2. Analysis, discuss and conclude of the results from assigned work.
Explain experiences from working, management system and production processes in
industries related to aquaculture.
Present and write the results from assigned work.
Express self-discipline and follow laboratory and farm rules.
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IAT36 8701 M.Sc. Thesis (Scheme A1) not less than 45

Prerequisite : None
Research leading to the completion of a Master of Science.

Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :

1. Identify rationale for the study arising from recent developments in aquaculture and related
topics that bring to thesis proposal development.
Explain underlying principles and theories that are related to thesis topic.
Argue the merits, limitations, and possibilities of the chosen thesis research.
Conduct ethically scientific research under supervision of advisors.

Analysis and scientifically interpret data obtaining from thesis research.

A

present and defense proposal and thesis output along with explain other researches that

are related to thesis.

~

Express self-discipline and follow laboratory and farm rules.
Avoid plagiarism unuse any artificial intelligence assisted technologies in the writing process.
Prepare at least 1 manuscript that are related to thesis topic and publish in international

proceedings, national journal or international journal.
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IAT36 8702 M.Sc. Thesis (Scheme A2) not less than 20
Prerequisite : None
Research leading to the completion of a Master of Science.

Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :

1. Identify rationale for the study arising from recent developments in aquaculture and related
topics that bring to thesis proposal development.
Explain underlying principles and theories that are related to thesis topic.
Argue the merits, limitations, and possibilities of the chosen thesis research.
Conduct ethically scientific research under supervision of advisors.

Analysis and scientifically interpret data obtaining from thesis research.

A T

Present and defense proposal and thesis output along with explain other researches that

are related to thesis.

=~

Express self-discipline and follow laboratory and farm rules.
8. Avoid plagiarism unuse any artificial intelligence assisted technologies in the writing process.
Prepare at least 1 manuscript that are related to thesis topic and publish in international

proceedings, national journal or international journal.
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