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Academic course information
	Discipline’s
code
	Discipline’s title
	Type
	No. of hours per week
	Number of
credits
	ECTS

	
	
	
	Lect.
	Pract.
	Lab.
	
	

	
	Agricultural  biotechnology
	BC
(basic compo
nent)
	1
	0
	1
	2
	5

	Lecturer/Lab instructor
	Kenzhebaeva Saule Sagindykovna, Doctor, Professor
	Office hours
	Scheduled

	e-mail
	E-mail: kenzhebss@gmail.com
 
	
	

	Telephones
	+
	Auditory
	510


	Academic presentation of the course
	Type of course The course deal with 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. Also, the key developments in the history of biotechnology and the enabling technologies - fermentation, downstream processing; recombinant methods, antibody monoclonals, analysis and automation, genomics, proteomics, metabolomics. Specific aspects of the biotechnology enterprises in South Australia and Australia are highlighted and then the broader issues dealing with biotechnology and society; considerations in the genesis of the typical biotechnology process/product/enterprise: development costs, venture capital, patenting, product safety, legislation and marketing. Case studies on the interdisciplinary nature of biotechnology and factors favouring local/regional development of a biotechnology industry will also be included.
The aim of the course: The aims of this course are to introduce students to some 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.
After successful completing of the course, students should be able to:
· Define the term “biotechnology” and appreciate its scope;
· Have an awareness of the global significance of biotechnology and its resultant industries, and a broad knowledge of which are represented nationally and locally;
· Be familiar with the key events in the development of biotechnology;
· 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;
· Have an understanding of the multidisciplinary nature of biotechnology and the associated role that has been played by enabling technologies in the development of biotechnology;
· 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.


	Prerequisites
	

	References and Resources
	Main:
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.

	Academic policy of the course in the context of university moral and ethical values
	Academic Behavior Rules:

Please do not disrupt lectures with conversation. Everyone who registers for this class is an adult enough not to disturb others. Mindless chatter during class is distracting to other students and to the instructor.  Please ask questions or make comments if you didn’t follow something. It helps the instructor set a pace that is appropriate for students who are listening.

Avoid entering lectures late. If you are late, enter as quietly as possible. If you miss a class meeting for any reason, you will be held responsible for all material covered and announcements made in your absence. In the case of illness or other excused absences, you will be excused. You must have a note from your physician or whoever is appropriate for explaining a legitimate absence. If you are not excused, you will receive a zero.

Plagiarism and “copy-paste” of answers from a text-book, powerpoint slides used in lecture, from other students or other internet sources is unacceptable, since this defeats the purpose of the homework assignments. So, please do your own work.

You will get more out of it and do better on the exams since they are the same format as the homework assignments.

All course announcements, lectures, assignments and grades will be posted online using US. Updates to this syllabus will be posted; please check periodically.

	Evaluation and
attestation policy
	Criteria-based evaluation: assessment of learning outcomes in correlation with descriptors (verification of competence formation during midterm control and examinations).
Summative evaluation: evaluation of the presence and activity of the work in the classroom; assessment of the assignment, independent work of students, (project / case study / program / ...).

The formula for calculating the final grade:

Final grade of the discipline: (IC1+MT+IC2).0,6+0,4.Exam

                                                            3                                                      

	Grading system
	All of your grades will be posted on US so you can keep a running tab of your class average.

Below are the minimum marks in percentage:

95% - 100%: А

90% - 94%: А-

85% - 89%: В+

80% - 84%: В


75% - 79%: В-

70% - 74%: С+

65% - 69%: С


60% - 64%: С-

55% - 59%: D+

50% - 54%: D-

53% - 49%: F


Calendar (schedule) the implementation of the course content:
	Week
	Topic title (lectures, practical classes,
Student Independent Work)
	Hours
	Max score

	Module 1  Introduction to Microbial 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
	

	
	Laboratory Work 1. (Lab 1.). Instruction of safety technique. Laboratory Manual/rules of lab work in laminar box, with autoclaves, PCR-thermo cycler, shaker, light setup
	1
	10

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

	
	Lab 2.  Cultivation of mature wheat embryos in vitro on MS medium with different phytohormons
	1
	10

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

	
	L.3. Cell engineering of plants. Cell selection
	1
	10

	
	Lab 3. Somatic Embryogenesis Major Steps of Tissue Culture
	
	20

	4
	L.4. Selection of Somatic Hybrids: 6 Strategies | Biotechnology
	1
	

	
	Lab 4.  Use of vitamins and organics
	1
	10

	5
	SIWT 2. Consultation and admission of Student Independent work with Teacher. Student Independent work (SIW) 4. Home tasks titles.
	1
	

	
	L.5. Methods of Fertilization in vitro. Haploid technology
	1
	10

	
	Lab 5 .  Subcultivation of carrot calli tissue. Analysis first results of experiment N2. Use of Four media (PESI solid, MS liquid, MS solid and ASP-C-I solid medium)  to induce  callus from excised tissues .
	
	

	
	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. Plant Biotechnology 

	6
 
	L. 6  Microbial Biotechnology: fundamentals of applied microbiology (Metabolism. Control and Monitoring of Aseptic Processing in Biotechnology).
	1
	

	
	Lab 6. To know and learn: Biochemistry and physiology of growth and metabolism of microorganisms.
	1
	10

	7
8
	L.7. Prokaryotic Cells in Biotech Production. Fermentation Biotechnology. Scientific, Technical and Economic Aspects of Microbial Products. Research and Development.
	1
	

	
	Lab 7. Sterilization in Biotechnology. Types of sterilization. Aseptic techniques.
	1
	10

	
	L.8. Bioreactors, fermentation systems and metabolic pathways. Inoculum, Production Media and Biomass Production in Microbial Biotechnology. Isolation of End Masses as Fermentation Products.
	
	20

	8
	Lab 8. Investigation the potentials of isolated cultures from fermented products.
	1
	

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

	9
	L.9. Process management in Microbial Biotechnology: Genome management and analysis in Microbial Biotechnology. Microbial process kinetics
	1
	

	
	Lab 9. Isolation the perspective cultures from soil. 
	1
	10

	10


	L.10. Measurement, monitoring, modelling and
control in Microbial  Biotechnology
	
	

	
	 Lab 10. Isolation the perspective cultures from soil.
	1
	

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

	
	Test
	
	10

	
	Midterm
	100

	Thematic unit 3. Animal Biotechnology

	11
	L.11. The main directions and tasks of modern Animal biotechnology. Bioethics issues in Animal biotechnology.
	1
	

	
	Lab 11.  Objects used in Animal biotechnology. Rules for keeping and breeding animals in thelaboratory conditions.
	1
	10

	12
	Lec. 12. Totipotency, multipotency, pluripotency of animal cells. Hormonal
regulation
of
mammalian reproduction. Sexual cycles.
	
	

	
	Lab 12.  Tissue- and time-specific gene expression. Cell differentiation. Ontogenesis of Drosophila, mice and cattle. Morphological and functional features of gametes - eggs and sperm. Meiosis.
	1
	10

	
	SIWT 5. Consultation and admission of Student Independent work with Teacher. Student Independent work (SIW) 5. Topics: Research on animal cloning, achievements. Methods of embryo transplantation farm animals and their application. Gene transfer by   using
yeast artificial chromosomes.
	
	20 

	13
	Lec. 13. Artificial insemination, In vitro fertilization, and embryo transfer
in
animals. Cryopreservation of gametes and embryos. Embryoengineering.
	1
	

	
	Lab 13. Main stages of in vitro fertilization in animals. Allofennic animals (genetic chimera). Microsurgery of embryonic cells (morula, blastocyst) to create allofennic animals. Methods for assessment of the of the somatic cells, gametes and embryos viability.
	1
	10

	14
	Lec. 14. Animal cloning. Stem  cells and  the  perspectives of practical application.
	1
	

	
	Lab 14.  Method of embryonic cloning. Cloning method using the somatic cell nuclear transplantation. Cloning amphibians. Cloning
mammals.
	1
	10

	
	SIWT 6. Consultation and admission of Student Independent work with Teacher. Student Independent work (SIW) 6 . Topics: Production
of
antibodies
in
Animals biotechnology. Production of hormonal drugs in Animals biotechnology. Transgenic animals - 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  Genetic transformation of animal somatic
cells.
	1
	

	
	Lab 15.  The principles of genetic engineering in Animal biotechnology: constructing of genes for expressing in mammalian cells, selectable markers, methods of introducing the foreign DNAs into animal cells, identification of the foreign DNA in transformed cells and organisms, determination of the expression
pattern of the foreign DNA.
	1
	10

	
	Test 
	
	10

	
	Intermediate Control 2
	100

	
	TOTAL
	300


	Dean of the Faculty
	
	Zayadan B.K.



	
	
	

	Chairman of the Faculty Methodical Bureau


	
	Kulbayeva M.S.

	Head of the Department


	
	Kistaubaeva A.S.

	Lecturers
	
	Kenzhebaeva S.S.




