Sillabus

Modern methods in biotechnology
(2  credits)

Specialty «6M070100 -  Biotechnology of environment», 1 course
A brief description of the module:

Coverage of the current knowledge about the modern methods in biotechnology. By the end of the 20th century, biotechnology is likely to touch the lives of most Europeans through its application in areas such as food production, medicine and environmental protection. In its broadest definition, biotechnology is any technique which uses living organisms to make products, to improve plants or animals, or to develop microbes for specific uses. This definition covers the traditional techniques of plant breeding, animal husbandry and fermentation, which can trace their roots back thousands of years. It also covers the methods of modern biotechnology such as the industrial use of recombinant DNA (deoxyribonucleic acid), cell fusion and novel bioprocessing techniques.

The aim of teaching modules - Introduction to the current state of the modern methods in biotechnology, methods in study of the systems of cellular regulation, the current knowledge about the methods of protein extraction and analysis, DNA and RNA methods of analysis, 
- Current approaches in "genetically modified", "genetically engineered" biotechnology, a new product which is considered as  "novel" if it has: a new trait(s) or characteristic(s), or a changed trait(s) or characteristic(s), or a new use as a food or livestock feed as well as. 
Objectives of the module 

1. To acquaint master students with the present state of modern methods in biotechnology, cellular methods of study, the biochemical and biophysical methods in biotechnology mechanisms,  molecular methods in biotechnology
2. To acquaint master students with the latest achievements in the field of increasing the productivity of organisms, with modern approaches and trends through use of  newer applications of biotechnology methods such as genetic engineering and cell fusion from more conventional methods such as breeding, or fermentation 
During the development of the module "Modern approaches in biotechnology" master students need to know: 

- Cellular methods of biotechnology, main principles and their applications; 
Modern methods in study  cell membranes and the method of solubilization of membranes. Use of detergents Use detergents in study  cell membranes, Present types of biophysical methods on study of membrane structures;

Molecular methods of biotechnology, main principles and their applications; 

- Current approaches to enhance the productivity of plants, animals and micro organisms, problems and the ways of their solutions. 

Master students should be able to:

 - To analyze current scientific articles of domestic and foreign sciences on the modern methods in biotechnology, to draw conclusions, applications and provide solutions to these points.      
- To apply obtained knowledge in practice in relation to their own research. They must consolidate the obtained knowledge in seminars and  the independent work.
Master students must master:
 -skills analysis and evaluation of scientific fields and research in terms of modern science achievements in modern methods in biotechnology, the skills to work independently with scientific research material to further use them in seminars and preparation of a thesis on its own research.

On discipline Modern methods in bBiotechnology »

Lector: Kenzhebayeva Saule Sagindikovna, d.b.n., professor.  

Теlephon: 377-32-12.
E-mail: kenzhebayevas@mail.ru
Room. 115
DATA module:

Aim (single for module is formulated in accordance with the name of the module and the submitted synthesized goals disciplines included in the module). Introduction to the current state of the modern methods in biotechnology, methods in study of the systems of cellular regulation, the current knowledge about the methods of protein extraction and analysis, DNA and RNA  methods of analysis,  Current approaches in "genetically modified", "genetically engineered" biotechnology, a new product which is considered as  "novel" if it has: a new trait(s) or characteristic(s), or a changed trait(s) or characteristic(s), or a new use as a food or livestock feed as well as. 
· . 

Objectives of the module 

1. To acquaint master students with the present state of modern methods in biotechnology, cellular methods of study, the biochemical and biophysical methods in biotechnology mechanisms,  molecular methods in biotechnology, their  advantages and disadvantages and the scope of their applications;
2. To acquaint master students with the latest achievements in the field of increasing the productivity of organisms, with modern approaches and trends through use of  newer applications of biotechnology methods such as genetic engineering and cell fusion from more conventional methods such as breeding, or fermentation 
During the development of the module "Modern approaches in biotechnology" master students need to know: 
- Cellular methods of biotechnology, main principles and their applications; 

Modern methods in study cell membranes and the method of solubilization of membranes. Use of detergents in study cell membranes and their functions. Present types of biophysical methods on study of membrane structures; Molecular methods of biotechnology, main principles and their key applications; including: DNA profiling,  –DNA cloning, –transgenesis,  genome analysis
- Current approaches in "genetically modified", "genetically engineered" biotechnology, a new product which is considered as  "novel" if it has: a new trait(s) or characteristic(s), or a changed trait(s) or characteristic(s), or a new use as a food or livestock feed

Objectives: (a single list that combines the disciplines of the problem within the module, the problem should always be aimed at building competencies set out in the specifications).

 
1. To acquaint master students with the present state of development of new product through use of methods of biotechnology;  
2. To acquaint master students with the latest achievements in the field of increasing the productivity of organisms, with modern approaches and trends

3. To be able to implement a range of knowledge and skills in the methods of biotech science, to transfer their knowledge and achievements of colleagues and the scientific community to own modern methodology of teaching;

 4. To know the main trends in modern biology and biotechnology, theoretical and applied aspects of biotechnology.

Learning outcomes for the module (combined results of disciplines in the system competence, see Specification).

 - General competencies:

 Instrumental: - to promote innovative technological, social and cultural development within the academic and professional contexts.

 to know the main trends in modern biology and biotechnology, theoretical and applied aspects of biotechnology, principles, methods, techniques, tools, form the basis of scientific and applied activities at all stages of formation creative solutions: from setting laboratory experimental studies, to their implementation;

 Interpersonal: to have highly motivated to carry out their professional activity; own technology independent learning and self-education, the ability to improve and develop their intellectual, general cultural and professional level have the ability to synthesize, analyze and critically assess the relevance and feasibility of new ideas;

 system: the ability to self-learn new methods of investigation, including information technology, a change in scientific and industrial profile of the professional deyatelnostosti, have the ability to take ideas from other subject areas and find their application for the solution of problems in their work ... ( summarized in the form of abstracts, 2-3 sentences);

 - The subject of competence: to know the fundamentals and principles of new product development, facilities and equipment for biotechnology research based on modern methods of screening, predicting the functions and structures of molecular marking, transgenic, get to know the principles of biotechnology products with high quality and high profitability, own methods of testing and control quality of biotechnology products; able to develop standards for monitoring biotechnology products and organization certification laboratories.). Deepen theoretical and practical knowledge in areas of biotechnology, to provide the fundamental knowledge and skills at the interface of biology, chemistry, physics, guaranteeing their professional mobility in the developing world, the real, to know the main trends in modern biology and biotechnology, both theoretical and applied aspects of biotechnology, have the ability to formulate and solve problems in new contexts, interdisciplinary context, getting to know the principles of biotechnology products with high quality and high profitability on biotechnology, have the ability to formulate and solve problems in a new environment, given the interdisciplinary context, getting to know the principles of biotechnology products with high quality and high profitability.
Modern methods in biotechnology
 (2  credit)

Discipline structure, volume and content 
	Апта
	MMB »  «Modern methods in Biotechnology. 2 credit

	
	The title 
	ours
	Self-study homework


	I title block  «Cellular  methods in Biotechnology »

	1
	1 lecture, L
1. «Introduction. Practical use of modern methods in agriculture, industrial biotechnology, development of new products»


	2

1
	

	2
	L. 2. «Methods  of differential centrifugation and their using. Methods of identification of subcellular fractions»
	2

1
	

	3


	 «L. 3. « Modern methods in study  cell membranes»

	2

1
	1 Тitle: 1. Use of modern biotechnological methods in agriculture. 
2. Determine protein precipitation methods. 
3. Methods of determination of membrane stability. 
Carry out type: Presentation.

	4
	L. 4. «The method of solubilization of membranes. Use of detergents Use detergents in study  cell membranes »

	
	

	5
	 L 5. «Present types of biophysical methods on study of membrane structures. Basic principles of chromotography »

	
	2 Тitle: Determine protein precipitation methods.
Describe factors affecting protein stability. 
 Carry out type: Presentation.


	6
	L 6. «Present principles of methods of protein assays» 
	
	4  Тitle:  Describe enzyme activity analysis by electrophoresis Show preparative gel electrophoresis in protein study.  Calculation of molecular mass from SDS gels Describe methods in study of proteins separation according to distinct physical properties. Describe methods in study of proteins separation according to distinct physical properties. Show preparative gel electrophoresis in protein study.  Calculation of molecular mass from SDS gels. Describe enzyme activity analysis by electrophoresis


	7
	L 7. «Principles of isoelectric focusing (IEF) to separate proteins based on their isoelectric points». 
	
	5  Тitle: Scientific project. The review of literature. 

Carry out type: Presentation.

	7
	Control 1
	
	

	«Molecular methods in Biotechnology

	8
	L 8. «Basic principles of DNA extraction ».

	
	6 Тitle:  Protocols of DNA extraction from plants, animals samples, microorganisms.

	9
	L 9. «Methods of DNA analysis». 
	
	7  Тitle: Practical examples of applications Blotting Methods 

Carry out type: Presentation.


	10
	 L 10. «Molecular methods of structural and functional organization of genes  and genome».

	
	

	11
	L 11. «»
	
	7  Тitle:  Use of Biotechnology in Agriculture—Benefits and Risks

	12
	L 12. «Methods of study genes expression»
	
	

	13 
	L. 13 «Basic principles  and methods Genetic Engineering» 


	
	

	14
	L. 14 «Mutation and genetic variation» 

	
	8  Тitle:  Methods of study of  transcriptional factors»

	15
	L. 15.. Methods of studying the sequences of the fragments
DNA Sequencing
	
	9 Тitle:  Practical applications of induced mutagenesis

	
	Control 2
	
	


Literature

Main 

1. 1 Кенжебаева С.С. Биотехнологиядағы қазіргі әдістер. Алматы, Қазақ университеті, 2011, 207 С.
2. Глик Б., Пастернак Дж. Молекулярная биотехнология. М.: Мир, 2002. - 589 с.

3. Калашникова Е.А., Кочиева Е.З., Миронова О.Ю. Практикум по сельскохозяйственно» биотехнологии. - М. :Колосс, 2006. -  144 с.  

4. Щелкунов С. Н. Генетическая инженерия. — 2. — Новосибирск: Сибирское университетское издательство, 2004. — 496 с. 

5.  De Jong, R. Enzyme Free Cloning for high throughput gene cloning and expression / R. de Jong, M. Daniёls, R. Kaptein and G. Folkers // J. Struct. Funct. Genomics. — 2006. — V. 7. — P. 109–118.

6.  Lee, J. High-throughput T7 LIC vector for introducing C-terminal poly-histidine tags with variable lengths without extra sequences / J. Lee and S. Kim // Prot. Expr. Purif. — 2009. — V. 63. — P. 58–61.

Нолтинг Б. Новейшие методы исследования биосистем. - М.:ТЕХНОСФЕРА,  2005.  -256 с.
Епринцев 
7. ., Трофимов Д.Ю. и др. ПЦР в реальном времени. М.: БИНОМ. Лаборатория знаний, 2009. 215 с.
8. Е.К. Хлесткина  Молекулярные методы анализа стрктурно-функциональной организации  генов и гномов высших растений .  Вавиловский журнал генетики и селекции, 2011, Том 15, № 4, с.757-768.
9. Хлесткина Е.К., Салина Е.А. SNP-маркеры: методы анализа, способы разработки и сравнительная характеристика на примере мягкой пшеницы //Генетика. 2006. T. 42. C. 725–736.
10. Свешникова А.Н., Иванов П.С. Экспрессия генов и микрочипы: проблемы количественного анализа. Рос. Хим. журнал ( Ж. Рос. Хим. бщества им. Д.И. Менделеева). 2007, т.11, № 1, с.127-135
11. . - № 1. 
Additional 
Foods derived from modern biotechnology.  WORLD HEALTH ORGANIZATION

FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS

Rome, 2009. Second edition. 
А.Т., Попов  В.Н., Федорин Д.Н. Идентификация и исследование экспрессии генов. Издат. –полиграф.  Центр Воронежского госуд. университета. 2008. 64 с.
ПРИНЦИПЫ И ОСНОВНЫЕ Методы генетической инженерии. В.Н. Попов, О.С. Машкина..  2009 Изд-во-Воронежского государственного университетаю 41 С. 

Косян Д.Б.1, Сурундаева Л.Г.2, Маевская Л.А.2, Русакова Е.А.1, Кван О.В.1ИСПОЛЬЗОВАНИЕ МЕТОДА ПЦР ДЛЯ ГЕНОТИПИРОВАНИЯ

КРУПНОГО РОГАТОГО СКОТА ПО ГЕНУ CAPN1 С ИСПОЛЬЗОВАНИЕМ

ГЕНЕТИЧЕСКИХ МАРКЕРОВ.  2012. ВЕСТНИК ОГУ №6 (142), 26-30.
Е.А. Салина, Е.М. Егорова, И.Г. Адонина, О.Б. Добровольская, Е.Б. Будашкина, И.Н. Леонова. ДНК-МАРКЕРЫ ДЛЯ ГЕНОТИПИРОВАНИЯ ЛИНИЙ МЯГКОЙ ПШЕНИЦЫ (TRITICUM AESTIVUM L.) С ГЕНЕТИЧЕСКИМ МАТЕРИАЛОМ

AEGILOPS SPELTOIDES TAUSCH И TRITICUM TIMOPHEEVII ZHUK. Вестник ВОГиС, 2008, Том 12, № 4,627-640. `

Е.И. Кондратенко, Н.В. Нетипанова, И.А. Скворцова, Н.А. Ломтева, Т.В. Кузина, С.К. Касимова.  ЦИТОГЕНЕТИЧЕСКИЕ И МОЛЕКУЛЯРНО-БИОЛОГИЧЕСКИЕ МЕТОДЫ

АНАЛИЗА РАСТЕНИЙ. 2015 «Астраханский университет». 70С. 

[image: image1]
