SYLLABUS 
Fall semester 2022-2023 academic years

on the educational program “Biotechnology daily, Master students 
	Discipline’s code
	Discipline’s title
	Independent work of students (IWS)
	Number of credits
	Number of credits
	Independent work of student with teacher (IWST)

	
	
	
	Lectures (L)
	Practical training (PT)
	Laboratory  (Lab)
	
	

	ABT

	Biotechnology of Agricultural plants 
	
	
	
	
	
	

	Academic course information

	Form of education
	Type of course 
	Types of lectures
	Types of practical training 
	Form of final control

	Full-time
	daytime
	presentation
	
	

	Lecturer   
	Prof. Kenzhebaeva S.S.
	

	e-mail
	kenzhebss@gmail.com
	

	Telephone number
	
	

	Aim of course 
	Expected Learning Outcomes (LO)*

As a result of studying the discipline the undergraduate will be able to:
	Indicators of LO achievement (ID)

 (for each LO at least 2 indicators)

	
	1. to know the conceptual apparatus necessary for the successful development of the discipline “biotechnology agricultural plants” and the major elements of the global significance of biotechnology, the categories of biotechnology processes and products, and in the context of "traditional" vs "modern" biotechnology processes.


	1.1. the concepts such as:"genetically modified organism (GMO)", "transgenic organism (TGO)”, “genetically modified source (GMI)”, “transgene”,"transgenesis", "genetic engineering", "molecular cloning",

"recombinant DNA", "transduction", "transformation" and others.

	
	2. to form a science-based socially responsible

relation to the problem of agricultural  biotechnology
	2.1. to develop personal, professional and social competencies such as creativity, criticality, social responsibility.

2.2. an understanding of the multidisciplinary nature of biotechnology and the associated role that has been played by enabling technologies in the development of biotechnology;
2.3. Have an awareness of some of the current and future issues surrounding the relationship between biotechnology and government, investors, the environment and consumers and the impact of these on the development of future biotechnology enterprises.

	
	3. to acquire fundamental knowledge about the agricultural  biotechnology, methods and purposes of their use; 


	3.1. fundamental knowledge about the nature of GMOs, methods and purposes of their creation,
3.2. State the broad categories of biotechnological processes based on the products formed and/or the process or substrates used, and have detailed knowledge of examples of each of these;
3.2. the assesment of the diverse applications of biotechnology to medical science and agriculture.
3.3. the personal, professional and social competencies such as creativity,

criticality, social responsibility.

	
	4 to know the purpose of issues for creation and use of GMOs, risks and biosecurity in connection with spread of GMOs in the world. 

a) to give modern ideas for the key developments in agricultural  biotechnology and the enabling technologies - fermentation, downstream processing; recombinant methods, antibody monoclonals, analysis and automation, genomics, proteomics, metabolomics s;

b) show the risks associated with the cultivation of GMOs andusing products of their processing;

c) 

	4.1. Modification of chemical composition in transgenic food
4.2 Improvement in technological and utility trends. 

4.3. genetic transformation is alterations in functional traits, important in the technlogical and processing processes.



	
	5. to get knowledge of terms will form the basis for successful development subsequent topics of the studied disciplines, the key process engineering technologies appropriate to the biotechnology industry, to emphasize the role of microorganisms, plants and animals as the basis for classical and molecular biotechnology, and to inform students of the diverse applications of biotechnology to medical science and agriculture.

	5.1. the  knowledge which will form the basis for successful development subsequent topics of the studied discipline, agricultural  biotechnology
5.2  the molecular biotechnology when creating GMOs, a person fundamentally changes the speed and the scale of such processes, which cannot but change the pace evolutionary process and lead to unpredictable results;
5.3. understanding the role of microorganisms, plants and animals as the basis for classical and molecular biotechnology.

	Prerequisites
	general biochemistry, molecular biology, plant physiology,

microbiology, biotechnology, ecology. 



	Post requisites
the formation of a scientific worldview and natural science picture of the world among Ms students.

Information resources **
Literature:**

1. Jose L. Domingo. Safety assessment of GM plants: An updated review of the scientific literature. Food and Chemical Toxicology. 2016, 95. 12-18
2. Marta Kramkowska 1Teresa Grzelak, Krystyna Czyżewska. Benefits and risks associated with genetically modified food products. Ann Agric Environ Med. 2013;20(3):413–419
3. William Freese1 and David Schubert. Safety Testing and Regulation of Genetically Engineered Foods. Biotechnology and Genetic Engineering Reviews – Vol. 21, November 2014.
4. Monica Garcia-Alonso. Safety Assessment of Food and Feed Derived from GM Crops: Using Problem Formulation to Ensure “Fit for Purpose” Risk Assessments. Collection of Biosafety Reviews Vol. 8 (2013): 72-101

5. Ingham B.  Safety and practice for organic food. In New resources for nutrition educators book. 2020, 01, P. 754.

6. M.Piotrowska. Review Microbiological Decontamination of Mycotoxins: Opportunities and Limitations. Toxins 2021, 13, 819. https://doi.org/10.3390/toxins13110819
7.

Internet resources:
Internet resources (at least 3-5)

1. http://elibrary.kaznu.kz/ru

2. https://doi.org/10.1016/j.jneb.2020.01.013

3. http://www.plantdesigns.com/

4. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4484336

	the formation of a scientific worldview and natural science picture of the world among Ms students.

Literature:**

1. Reinhard Renneberg. Biotechnology for Beginners [2007]. ISBN:
9780123735812

2. Gladys Alexandre and etc. Advances in applied microbiology [2009]. ISBN: 978-0-12-374788-4

3. Gareth Price. Biology: An Illustrated Guide to Science [2006]. ISBN-10: 0- 8160-6162-9

4. Talaro-Talaro: Foundations in Microbiology, Fourth Edition [2011]. ISBN: 978-0072320428

5. Ditchenko T.I. Culture of plants’cells, tissue and organs: Methodical recommendations for laboratory studies, tasks for independent work and control of students' knowledge – Minsk: BGU, 2007. – 46 p.
6. Glik, B., Pasternak J. Molecular biotechnology. Principles and applications.- M.: “Mir”, 2002. - 589 p.
 Additional:
1. Eugene W. Nester and etc. Microbiology: a human perspective, sixth edition [2011]. ISBN 978–0–07–299543–5
2. Prescott, Harley, and Klein’s microbiology, seventh edition [2008]. ISBN 978–0–07–299291–5
3. Nathan S. Mosier, Michael R. Ladisch. Modern biotechnology: connecting innovations in microbiology and biochemistry to engineering fundamentals [2009]. ISBN 978-0-470-11485-8
4. Tortora, Gerard J. Microbiology: an introduction [2010]. ISBN-13: 978-0- 321-55007-
5. Madsen, Eugene L. Environmental microbiology [2008].ISBN-13: 978-1- 4051-3647-
6. T.A. Egorova, S.M. Klunova, E.A. Zhivukhin. Fundamentals of biotechnology: a tutorial. - Moscow: "Academy", 2003. - 208 р.

7. Pershina L.A. Cultivation of isolated cells and tissues of higher plants: a textbook. Part 1. - Novosibirsk: NSU, 2000. – 46 р.

7.

Internet resources:
Internet resources (at least 3-5)

1. http://elibrary.kaznu.kz/ru

2. https://doi.org/10.1016/j.jneb.2020.01.013

3. http://www.plantdesigns.com/

4. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4484336


	Academic policy of the course in the context of university moral and ethical values
	Academic Behavior Rules: 
All students are required to register for the MOOC. The deadlines for completing the modules of the online course must be strictly observed in accordance with the schedule for studying the discipline. Leave in case of current MOOC or SPOC courses.

ATTENTION! Failure to meet deadlines results in loss of points! The deadline for each task is indicated in the calendar (schedule) for the implementation of the content of the training course, as well as in the MOOC. Leave in case of current MOOC or SPOC courses.

Academic values:

- Practical trainings/laboratories, IWS should be independent, creative.

- Plagiarism, forgery, cheating at all stages of control are unacceptable.

- Students with disabilities can receive counseling at e-mail *******@gmail.com.

	Evaluation and
attestation policy
	Criteria-based evaluation: 
assessment of learning outcomes in relation toE descriptors (verification of the formation of competencies in midterm control and exams).

Summative evaluation: assessment of work activity in an audience (at a webinar); assessment of the completed task.                                                            3                                                      


CALENDAR (SCHEDULE) THE IMPLEMENTATION OF THE COURSE CONTENT:
	Week
	Topic title (lectures, practical classes,
Student Independent Work)
	Hours
	Max score

	Module 1  Introduction to Plant Biotechnology

	1
	Lecture 1. (L.1.)  Introduction. The aim of Plant biotechnology. Basic direction in Plant biotechnology. Cell technologies for receiving important BAS derived from plant material
	1
	

	
	Seminar 1. Food security is one of major concerns for the growing global population Practical applications of plant tissue culture. Show the examples for the different plant species  

	1
	10

	2
	L.2. Micropropagation technologies of plants. Technology for production of virus-free plants
	1
	

	
	Sem  2. The  molecular biotechnology used for creation GMOs Practical applications of seed culture  and embryo culture. Show the examples for the plant species.  
	1
	10

	3
	SIWT 1. Consultation and admission of Student Independent work with Teacher. Student Independent work (SIW) 3. Home tasks titles.

Applications of plant tissue culture for improving the yield. Show the examples for the different agricultural plants.  
Applications of plant tissue culture for improving the yield. Show the examples for the different agricultural plants.  
Applications of plant tissue culture for improving quality characteristics. Show the examples for the different agricultural plants.  
Applications of plant tissue culture for increasing tolerance to abiotic stresses. Show the examples for the different agricultural plants.  
Applications of plant tissue culture for increasing resistance o biotic stresses (fungi, pathogen microorganisms, viruses). Show the examples for the different agricultural plants.  
How to produce the clones of plants. 

Practical applications of callus culture. Show the examples for the different plant species  
Practical applications of organ culture. Show the advantages and limitations, the examples of plants.
Practical application of the somatic embryogenesis 
Describe the functions of each components of culture medium in vivo. How to regulate its composition.
Describe Organogenesis
	1
	20

	
	L. 3. Cell engineering of plants. Cell selection
	1
	

	
	Sem 3. Theme: Different breeding techniques and its requirement for improvement of agricultural plants  Somatic Embryogenesis Major Steps of Tissue Culture.
	
	10

	4
	L. 4. Selection of Somatic Hybrids: Strategies | Biotechnology
	1
	

	
	Sem 4.  Production of vitamins and biological active compounds by plants 
	1
	10

	5
	L. 5. Methods of Fertilization in vitro. Haploid technology. The importance of GM crops for food security. 
	1
	

	
	Sem 5. GM crops  as food and feed products. Methods of recombinant DNA and Fertilization in vitro. Haploid technology.
	1
	10

	
	SIW 2. Consultation and admission of Student Independent work with Teacher. Student Independent work (SIW) 4. Home tasks titles.

Show examples of sexual reproduction: natural

Give practical examples of selective breeding

Describe  the process of hybridization

Describe  the gene splicing

Show practical applications recombinant DNA technology
Show examples of genetically modified microorganisms
How to use  the restriction enzymes to make recombinant DNA
Describe  the protocol of preparation of vector DNA
Describe  the main principles of choice of host organism
For what purpose the vector is used?  

What is a human artificial chromosome

Give practical examples of a bacterial artificial chromosome
Describe using bacteriophage
What is a cosmid
Give practical examples of yeast artificial chromosomes (YACs)
Give practical examples of use of plasmids
How to choice the host cells for replication of recombinant DNA 
	
	

	
	SIWT 3. Consultation and admission of Student Independent work with Teacher. Student Independent work (SIW) 2. (Report)
	
	20

	
	Test
	
	10  

	
	Intermediate Control 1
	100

	Module 2. Main approaches used for biotechnology of Agricultural plants

	6
 
	L. 6  The  molecular biotechnology used for creation GMOs
	1
	

	
	Sem. 6. The features of biochemistry and physiology of growth and metabolism of microorganisms  in terms of practical agricultural biotechnology.
	1
	10

	7


	L. 7. Different breeding techniques to improve the productivity of crops.
	1
	

	
	Sem. 7. Droplet digital PCR (ddPCR) technologies and SGS technologies to develop of GM crops.  Strategies to increase agricultural production.  
	1
	10

	8
	L. 8. Plant breeding for organic agriculture. Organic agriculture, main principles and benefits.
	1
	

	
	Sem  8. CRISPR-Based Genome Editing for Nutrient Enrichments.
	
	

	
	SIWT 4 Consultation and admission of Student Independent work with Teacher. Student Independent work (SIW) 1. (Report)
	1
	10

	
	IWS 3. Topic, type of task. Topic 1.  Organic Agriculture.
Topic 2 Organic farming practices.

 Topic 3 Process of organic farming practices.
Topic 4. Organic farming techniques.

Topic 5. Effects of regulation of organic plant production.

Topic 6. Organic pesticides.

Topic 7. Microbiological hazards.

Topic 8. Animal feeds and veterinary drugs.

Topic 9. Advantages and disadvantages of organic agriculture and products.
	
	20

	9
	L.9. Increased nitrogen use efficiency in crop production can provide economic and environmental benefits.
	1

	
	Sem  9. Combination of  advances in functional genetics, proteomics and bioinformatics. 
	1
	10

	10


	L. 10. Selection of agricultural plants  using DNA markers MAS -marker-assisted selection 
	
	

	
	Sem 10. Characterization and use of different molecular markers for crops. DNA molecular markers in plant breeding: current status and recent advancements in genomic selection and genome editing.
	1
	

	
	SIWT 5. Consultation and admission of Student Independent work with Teacher. Student Independent work (SIW) 2. (Report)
	1
	10

	
	Test
	
	10

	
	Midterm
	100

	Modul  3. Integration of microorganisms and plant systems for food security 

	11
	L. 11. The main directions and tasks for integration of microorganisms and plant systems for food security.
	1
	

	
	Sem  11.  Major advanced in development of agricultural plants with new symbiotic and antibiotic interactions between plants and microorganisms. Phytomicrobiome for promoting sustainable agriculture and food security: Opportunities, challenges, and solutions.
	1
	10

	12
	Lec. 12. Engineering drought and salinity tolerance traits in crops through CRISPR-mediated genome editing: Targets, tools, challenges, and perspectives.
	
	

	
	Sem  12.  The examples for creation of agricultural plants with new antagonistic interactions between plants and fungi, bacteria and insects.
	1
	10

	
	SIWT 5. Consultation and admission of Student Independent work with Teacher. Student Independent work (SIW) 5. Topics:
 Research on genome editing agricultural plants. 
Methods of development of GM crops. 
Advantages of use of genome editing plants for agricultural production.

The examples of GM crops with improved nutritional value of end products.


	
	20 

	13
	Lec. 13. Modern agricultural Biotechnology.
	1
	

	
	Sem  13. The modern research for identification of genes responsible for the formation and activation of hormones in plants. 
	1
	10

	14
	Lec. 14. Future Prospects for Increasing Agricultural Productivity
	1
	

	
	Sem  14.  Development of Biofortified Crops Through CRISPR-Cas Genome Editing Approach.
	1
	10

	
	SIWT 6. Consultation and admission of Student Independent work with Teacher. Student Independent work (SIW) 6. 
Topics: Zn-Enriched Crops, 

Biofortification Through Targeting

Cytokinin Metabolism plants absorb a range of mineral elements, 

Quality Improved Crops,

Vitamin A Enriched Crops, 

Production of antibodies in
plants biotechnology. Production of hormonal drugs in plants biotechnology. Transgenic plantss - as models of human diseases. Monitoring the use of biotechnological methods. Ethical policy gene therapy germ and somatic cells . Ethical policy on human cloning.
	
	20

	15
	Lec. 15  The future of food and agriculture
	1
	

	
	Sem 15. The modern approaches of genetic engineering in plants biotechnology: constructing of genes for expressing in plant cells, selectable markers, methods of introducing the foreign DNAs into cells, identification of the foreign DNA in transformed cells and organisms, determination of the expression pattern of the foreign DNA and the direction for application to improve valuable traits. 
	1
	10

	
	Test 
	
	10

	
	Intermediate Control 2
	100

	
	TOTAL
	300


	Dean of the Faculty
	
	Zayadan B.K.



	
	
	

	
	
	

	Head of the Department


	
	Kistaubaeva A.S.

	Lecturers
	
	Kenzhebaeva S.S.

Dean 


