
Course Information Form

Course Title Recombinant DNA Technology

Course Code ZZO510 Couse Level Second Cycle (Master's Degree)

ECTS Credit 6 Workload 148 (Hours) Theory 3 Practice 0 Laboratory 0

Objectives of the Course The primary objective of this course is to provide graduate students with a comprehensive understanding of the 
molecular principles, methodologies, and applications of recombinant DNA technology in animal science. The course 
covers the theoretical foundations and practical applications of fundamental molecular biology techniques, including 
DNA isolation, restriction enzymes, cloning vectors, polymerase chain reaction (PCR), gene cloning, DNA sequencing, 
gene expression analysis, genome editing technologies, and recombinant protein production. Emphasis is placed on 
the application of recombinant DNA technologies in animal breeding, molecular genetics, genomic selection, 
biotechnology, disease resistance, functional genomics, and sustainable livestock production systems. Upon 
successful completion of the course, students will be able to critically evaluate molecular biological techniques, select 
appropriate recombinant DNA methodologies for research purposes, interpret molecular data, and integrate 
contemporary biotechnological approaches into advanced research and innovation in animal science.

Course Content 1- Fundamental principles of recombinant DNA technology and its role in molecular biology.
2- Nucleic acid isolation, purification, and quality assessment methods.
3- Restriction enzymes, DNA ligases, and strategies for recombinant DNA construction.
4- Cloning vectors, host cell systems, and gene cloning techniques.
5- Polymerase Chain Reaction (PCR), quantitative real-time PCR (qPCR), and DNA amplification methods.
6- DNA sequencing technologies, next-generation sequencing (NGS), and genome analysis.
7- Gene expression analysis, recombinant protein production, and functional genomics applications.
8- Genome editing technologies (CRISPR/Cas systems) and their applications in animal biotechnology.
9- Applications of recombinant DNA technologies in animal breeding, genomic selection, disease resistance, and 
molecular genetics research.
10- Biosafety, ethical considerations, regulatory frameworks, and laboratory practices in recombinant DNA technology.

Work Placement N/A

Planned Learning Activities and Teaching Methods Explanation (Presentation), Discussion

Name of Lecturer(s) Assoc. Prof. Onur YILMAZ

Assessment Methods and Criteria

Method Quantity Percentage (%)

Assignment 1 10

Quiz 1 10

Assignment Examination 1 10

Final Examination 1 70

Recommended or Required Reading

1 Gene Cloning and DNA Analysis: An Introduction, 6th Edition, T. Brown, Wiley-Blackwell, ISBN: 978-1-4051-8173-0,

2 From Genes to Genomes: Concepts and Applicaitons of DNA Technology, 2nd Edition, Dale, von Schantz,  John Wiley & Sons, Ltd, ISBN: 
978-0-470-01734-0, 2007

3 Principles of Gene Manipulation and Genomics, 7th Edition, Primrose, Twyman, Blackwell Publishing, ISBN: 978-1-4051-3544-3, 2006

Week Weekly Detailed Course Contents & Teaching Methods

1 Theoretical
Explanation (Presentation), 

Discussion
Introduction to recombinant DNA technology, its historical development, and applications in animal science

2 Theoretical
Explanation (Presentation), 

Discussion
Structure and organization of DNA and RNA, and fundamental principles of molecular biology

3 Theoretical
Explanation (Presentation), 

Discussion
Nucleic acid isolation, purification, and quality assessment methods

4 Theoretical
Explanation (Presentation), 

Discussion
Restriction enzymes, DNA ligases, and construction of recombinant DNA molecules

5 Theoretical
Explanation (Presentation), 

Discussion
Cloning vectors, plasmids, bacteriophages, and host cell systems

6 Theoretical
Explanation (Presentation), 

Discussion
Gene cloning techniques, transformation, and verification of recombinant DNA

7 Theoretical
Explanation (Presentation), 

Discussion
Polymerase Chain Reaction (PCR), quantitative real-time PCR (qPCR), and DNA amplification techniques

AYDIN ADNAN MENDERES UNIVERSITY
COURSE INFORMATION FORM

Prepared by Aydın Adnan Menderes University E-Campus Automation on: 10/10/2026 1/3



Course Information Form

8 Theoretical
Explanation (Presentation), 

Discussion
DNA sequencing methods: Sanger sequencing and Next-Generation Sequencing (NGS) technologies

9 Theoretical
Explanation (Presentation), 

Discussion
Gene expression analysis and transcriptomic approaches

10 Theoretical
Explanation (Presentation), 

Discussion
Recombinant protein production, expression systems, and protein purification methods

11 Theoretical
Explanation (Presentation), 

Discussion
Genome editing technologies: CRISPR/Cas systems, TALENs, and zinc-finger nucleases (ZFNs)

12 Theoretical
Explanation (Presentation), 

Discussion

Applications of recombinant DNA technologies in animal breeding, genomic selection, and functional 
genomics

13 Theoretical
Explanation (Presentation), 

Discussion
Biosafety, ethical aspects, and national/international regulatory frameworks for recombinant DNA technology

14 Theoretical
Explanation (Presentation), 

Discussion

Recent advances in biotechnology, case studies, critical evaluation of scientific literature, and overall course 
review

Workload Calculation

Activity Quantity Preparation Duration Total Workload

Lecture - Theory 14 3 3 84

Assignment 1 8 3 11

Assignment Examination 1 8 3 11

Quiz 1 8 3 11

Final Examination 1 28 3 31

Total Workload (Hours) 148

[Total Workload (Hours) / 25*] = ECTS 6

*25 hour workload is accepted as 1 ECTS

Programme Outcomes (Zootechnics Master)

1
Ability to deepen and increase knowledge in one of the disciplines of animal husbandry and breeding, feeds and animal nutrition, biometrics 
and genetic science, on the competencies related to animal production acquired with the undergraduate degree in animal science 
(Zootechnics)

2 Ability to access scientific resources and databases related to the field of animal science, design experiments and conduct research, collect 
and analyze data, report results, and prepare papers and articles

3 Ability to use and develop computer software and hardware, information technologies, artificial intelligence, robotics and smart animal 
husbandry technologies required by the field of animal science

4 Ability to convey national and international current developments in the field of animal science and the results obtained from one's own studies 
to groups in and outside the field, in written, oral and visual form

5 Ability to identify problems in the field of animal science, develop new strategic approaches, take responsibility and produce solutions at local, 
regional, national or international level

6 Ability to apply the knowledge and problem-solving skills acquired in the field of animal science to interdisciplinary studies

7 Awareness and ability to act in accordance with scientific and professional ethics, as well as to practice one's profession within the framework 
of one's authority and responsibilities.

Learning Outcomes

1 Explain the fundamental principles of recombinant DNA technology, molecular biology techniques, and their applications in animal science.

2 Select and evaluate appropriate methodologies for DNA isolation, PCR, gene cloning, DNA sequencing, and gene expression analysis used in 
recombinant DNA research.

3 Interpret molecular data generated through recombinant DNA technologies and apply these data in animal breeding, molecular genetics, and 
biotechnology research.

4 Critically analyze genome editing technologies, particularly CRISPR/Cas systems, and recombinant protein production approaches, and 
evaluate their potential applications in animal biotechnology.

5 Apply appropriate laboratory practices by considering biosafety, ethical principles, and regulatory requirements in recombinant DNA 
technology, and critically evaluate recent scientific advances in the field.

L1 L2 L3 L4 L5

P1 5 5 5

P2 5 5 5 5

P3 3 3 5 5

Contribution of Learning Outcomes to Programme Outcomes 1:Very Low, 2:Low, 3:Medium, 4:High, 5:Very High
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