SYLLABUS 
Spring semester 2021-2022 academic years
on the educational program “6M070100 — Biotechnology”
	Discipline’s code
	Discipline’s title
	Independent work of students (IWS)
	No. of hours per week
	Number of credits
	Independent work of student with teacher (IWST)

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

	RG5301
	Genome regulation
	98
	15
	30
	-
	5
	7

	Academic course information

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

	Ofline
	Тheoretical, elective
	Problem, analytical
	Solving situational tasks
	6
	exam

	Lecturer   
	Kenzhebaeva S.S. d.b.s., professor
	office hours / scheduled

	e-mail
	kenzhebss@gail.com
	

	Telephone number
	87011113149
	


	Academic presentation of the course 


	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)

	Formation and development of general professional and professional competencies necessary for professional activity in the field of Genome regulation to generate a complete system of knowledge about the principles of proteomics.  

	LO1 Use the ability and willingness to use the basic laws of natural sciences in professional activities
	ID1.1 Knowledge of basic concepts, formulas and laws of natural science disciplines in professional activities;

ID1.2 Understanding of the overall structure of the genome and the relations between its elements.

	
	LO2 Apply knowledge about the levels of genome regulation
	ID2.1 Knowledge of the theoretical foundations of genome regulation aspects and its practical application;

ID2.2 The ability to apply modern ideas about the basics of genome regulation;

ID2.3 Analyze dynamics of scientific problems in genome regulation.

	
	LO3 Demonstrate the ability to experiment in the field of genome regulation

	ID3.1 Knowledge of modern achievements in technologies of genome regulation study;

ID3.2 The main methods of genomics, their use in biotechnology;

ID3.3 Has the ability to use methods (research, calculation, analysis, etc.) inherent to the field of genome regulation. 

	
	LO4 Know the principles of obtaining information, researching in the field of genome regulation
	ID4.1 Knowledge of theoretical foundations of obtaining various bioinformatic products;

ID4.2 Knows how to create, identify and use methods of analysis

	
	LO5 Own modern approaches to the study in the field of genome regulation
	ID5.1 Knowledge about innovative ways of biotechnology based on the use of data from study genome regulation;

ID5.2 The ability to use new methods and techniques of genome regulation.

	Prerequisites
	Bh 2209 Biochemistry, Gen 3212 Genetics, Molecular biology

	Post requisites
	

	Information resources 
	Baltazar D. Aguda. Models of Cellular Regulation. - Oxford University Press Inc., New York, 2008. - 199p.

Gene Regulation and Metabolism. Postgenomic Computational Approaches / edited by Julio Collado-Vides Ralf Hofestadt. - The MIT Press Cambridge, Massachusetts, London, England, 2002. - 323p.

Edward R. Dougherty, Ilya Shmulevich, Jie Chen, Z. Jane Wang. Genomic signal processing: perspectives. - Hindawi Publishing Corporation, 2005. - 449p.

Nuclear Mechanics & Genome Regulation / Edited by G.V. Shivashankar. - Elsevier Inc., 2010. - 367p.

Alberts B., et al. Molecular biology of the cell. - New York: Garland science, 2004. - 1463p.
Genomes, 2nd edition // Terence A Brown. Department of Biomolecular Sciences, UMIST, Manchester, UK Oxford: Wiley-Liss; 2002. ISBN-10: 0-471-25046-5
Mark Ptashne. A Genetic Switch: Gene Control and Phage Lambda. - Cell Press& Blackwell Scientific Publications, 1986. - 126p.
Internet resources:
Elibrary - www.elibrary.ru

Molbiol - www.molbiol.ru

Nature Publishing - Pathology Reviews - www.nature.com
NIH USA - www.pubmed.com

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

All students have to register at the MOOC. The deadlines for completing the modules of the online course must be strictly observed in accordance with the discipline study schedule.  

ATTENTION! Non-compliance with deadlines leads to loss of points! The deadline of each task is indicated in the calendar (schedule) of implementation of the content of the curriculum, as well as in the MOOC.

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 Raygul.Nyiyazova@kaznu.kz.

	Evaluation and attestation policy
	Criteria-based evaluation: 

assessment of learning outcomes in relation to 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.

The formula for calculating the final grade.
FINAL GRADE= ((KC#1+KC#2)/2) x 0.6 +MT x 0.1+Exam x 0.3 = 100 points


CALENDAR (SCHEDULE) THE IMPLEMENTATION OF THE COURSE CONTENT:
	weeks 
	Topic name
	LO
	ID

	amount of hours 

	Maximum score

	Form of Knowledge Assessment 

	The
Form of the lesson 
/ platform



	Module 1 

	1
	L. 1 Introduction. The structure of the bacterial chromosome. Features of the prokaryote genome structure (the polycistronic gene structure). Plasmids as prokaryote genome elements. 
	LО 1
	ID 1.1.
	1
	
	QS
	Lecture
 in MS Teams

	1
	PT 1. The structure of the eukaryotic genome. Replays, the satellite DNA. The unique genome sequences. The mobile genome elements. The intermittent eukaryotic genes
	LО 1
	ID 1.1.
	2
	10
	TK 
	Webinar
in MS Teams

	2
	L. 2 Levels of the gene expression regulation
	LО 2
	ID 2.1
	1
	
	QS
	Lecture

 in MS Teams

	2
	PT 2. The regulation levels of metabolism.
	LО 2
	ID 2.1
	1
	10
	Analysis

	Webinar
in MS Teams

	3
	L. 3 Regulation of the gene expression at the transcriptional level in prokaryotes
	LО 1
	ID 1.2.
	1
	
	QS
	Lecture

Ofline

	3
	PT 3. The lactose operon. Regulation of transcription of lambda phage development. Principles of DNA recognition by regulatory proteins (CAP-protein and lambda phage repressor)  
	LО 1
	ID 1.2.
	1
	10
	Analysis


	Webinar

Ofline

	3
	IWSP 1 Consultation on the implementation of IWS1
	LО 1
	ID 1.1.
	
	5
	
	Webinar

Ofline

	3
	IWS 1. General characteristics of regulatory mechanisms. The structure of chromatin, its effect on transcription
	LО 2
	ID 2.2.
	
	15
	IT1
scientific orient. task
	

	Dedline – week 3, Friday 23.00 IT1

	Module П

	4
	L. 4 The stages of transcriptional cycle. Initiation, formation of "open complex", elongation and termination of transcription.
	LО 2
	ID 2.3.
	1
	
	QS
	Lecture

Ofline

	4
	PT 4 The attenuation of transcription. Regulation of the tryptophan operon expression. "Riboswitches". The mechanisms of transcription termination
	LО 2
	ID 2.2.
	1
	10
	Analysis


	Webinar

Ofline

	5
	L. 5 Prokaryotic RNA polymerase, its subunit and three-dimensional structure. A variety of sigma factors. The promoter of prokaryotic genes, its structural elements
	LО 3
	ID 3.1.
	1
	
	QS
	Lecture

 Ofline

	5
	PT 5. The regulation of gene expression at the level of transcription in eukaryotes
	LО 2
	ID 2.2
	1
	10
	Analysis


	Webinar

Ofline

	5
	IWSP 2 Consultation on the implementation of IWS2
	LО 2
	ID 2.3.
	
	5
	
	Webinar

Ofline

	5
	IWS 2 Search for scientific publications on the problems of the course, analysis of their content
	LО 2
	ID 2.3.
	
	20
	IT1
scientific orient. task
	

	Dedline – week 5, Saturday 23.00 IT2

	5
	Make a structural and logical diagram of the read material
	LО 1
	ID 1.2.
	
	10
	
	

	5
	MT 1
	LО 1, LО 2
	ID 1.1., ID 2.1, ID 2.2.
	
	100
	CW
	

	6
	L. 6 The features of transcription in eukaryotes. RNA processing in eukaryotes. Caping, splicing and polyadenylation of the transcripts
	LО 3
	ID 3.2.
	1
	
	QS
	Lecture

 Ofline

	6
	PT 6 The mRNA stability. Alternative splicing. The speed of mRNA transport through the nuclear membrane. The time of mRNA life
	LО 3
	ID 3.2.
	1
	10
	Analysis


	Webinar

Ofline

	7
	L. 7 Mechanisms of the splicing. The role of small nuclear RNAs and protein factors. The alternative splicing, its examples
	LО 3
	ID 3.2.
	1
	
	QS
	Lecture

 Ofline

	7
	PT 7. The concept of operon and regulon. The control on the transcription initiation level. A promoter, an operator and regulatory proteins. The positive and negative control of the gene expression. The control at the transcription termination level. 
	LО 3
	ID 3.2.
	1
	10
	Analysis


	Webinar

Ofline

	8
	L. 8 The post-transcriptional regulation
	LО 3
	ID 3.1.
	1
	
	QS
	Lecture

 Ofline

	8
	PT 8. The catabolism-controlled operons: models of  lactose, galactose, arabinose and maltose operons. The attenuator-controlled operons: tryptophan operon model
	LО 3
	ID 3.3.
	1
	10
	Analysis


	Webinar

Ofline

	8
	IWSP 3 Consultation on the implementation of IWS3
	LО 3
	ID 3.3.
	
	5
	
	Webinar

Ofline

	8
	IWS 3 The concept of operon and regulon. The control on the transcription initiation level. A promoter, an operator and regulatory proteins. The positive and negative control of the gene expression. The control at the transcription termination level. The catabolism-controlled operons: models of  lactose, galactose, arabinose and maltose operons. The attenuator-controlled operons: tryptophan operon model
	LО 3
	ID 3.3.
	
	15
	Problem task IT3
	

	Dedline – week 8, Saturday 23.00 IT3

	9
	L. 9 The gene expression regulation at the translational level
	LО 4
	ID 4.1.
	1
	
	QS
	Lecture

 Ofline

	9
	PT 9. Antibiotics acting on the stages of translation
	LО 4
	ID 4.2.
	1
	10
	Analysis


	Webinar

Ofline

	10
	L. 10 The posttranslational regulation
	LО 4
	ID 4.1.
	1
	
	QS
	Lecture

 Ofline

	10
	PT 10. Folding and degradation of proteins as components of regulatory systems
	LО 4
	ID 4.2.
	1
	10
	Analysis


	Webinar

Ofline

	10
	IWSP 4 Consultation on the implementation of IWS4
	LО 2
	ID 2.3.
	
	5
	QS
	Webinar

Ofline

	10
	IWS 4 Antibiotics affecting codon phase-dependent binding of aminoacyl-tRNA to the ribosome. Aminoglycoside antibiotics (streptomycin, neomycin, kanamycin, gentamicin, etc.), Their mechanism of action. Tetracyclines as inhibitors of the binding of aminoacyl-tRNA to the ribosome
	LО 2
	ID 2.3.
	
	15
	Problem task IT4
	

	10
	Make a structural and logical diagram of the read material
	LО 1
	ID 1.2.
	
	10
	
	

	Dedline – week 10, Saturday 23.00 IT4

	10
	МТ (Midterm Exam)
	LО 3
	ID 3.1., ID 3.2.
	
	100
	CW
	

	11
	L. 11. Futures of genome regulation at organells
	LО 4
	ID 4.3.
	
	
	QS
	

	11
	PT 11.  Organization of genome regulation at organells 
	LО 4
	ID 4.2.
	1
	10
	Analysis


	Lecture

 Ofline

	12
	L. 12. Functional sites of genome
	LО 4
	ID 4.3.
	1
	
	QS
	Webinar

Ofline

	12
	PT 12. The role of genome rearrangements in the regulation of gene action
	LО 4
	ID 4.2.
	1
	10
	Analysis


	Lecture

Ofline

	12
	IWSP 5 Consultation on the implementation of IWS5
	LО 2
	ID 2.3
	
	5
	
	Webinar

Ofline

	12
	IWS 5 Termination of translation. Termination codon. Termination protein factors of prokaryotes and eukaryotes; Two classes of termination factors and their action mechanisms. Regulation of translation in prokaryotes
	LО 2
	ID 2.3
	
	15
	Analysis IT5
	

	Dedline – week 12, Saturday 23.00 IT5


	13
	L. 13.   Regulation of genes expression in eukaryotes

	LО 5
	ID 5.1.
	1
	
	QS
	Lecture

 Ofline

	13
	PT 13. The charting of gene expression regulation at the transcriptional levels
	LО 5
	ID 5.1.
	1
	10
	Analysis


	Webinar

Ofline

	14
	L. 14. MicroRNA as regulators gene expression
	LО 5
	ID 5.2.
	1
	
	QS
	Lecture

 Ofline

	14
	PT 14. The charting of gene expression regulation at the translational levels
	LО 5
	ID 5.2.
	1
	10
	Analysis


	Webinar

Ofline

	15
	L. 15.  Genomics of Gene Regulation
	LО 5
	ID 5.2.
	1
	
	QS
	Lecture

 Ofline

	
	PT 15. The initiation of translation in eukaryotes: initiation factors, initiator codons, 5'-untranslated region and cap-dependent "end" of initiation. "Internal" cap-independent initiation in eukaryotes. Transpeptidation. Inhibitors of transpeptidation: chloramphenicol, lincomycin, amitsetin, streptogramins, anisomycin. Translocation. Participation of elongation factor EF2 (EF-G) and GTP. Translocation inhibitors: fusidic acid, viomycin, their mechanisms of action.
	LО 5
	ID 5.2.
	1
	10
	Analysis


	Webinar

Ofline

	10
	Make a structural and logical diagram of the read material
	LО 1
	ID 1.2.
	
	10
	
	

	Dedline – week 15, Saturday 23.00 IT6

	
	Тест
	LО 4
	ID 4.2.
	
	20
	
	

	
	MT 2
	LО 5
	ID 5.1., ID 5.2.
	
	100
	CW
	


[Abbreviations: QS - questions for self-examination; TK - typical tasks; IT - individual tasks; CW - control work; MT - midterm.
 Comments:
- Form of L and PT: webinar in MS Teams / Zoom (presentation of video materials for 10-15 minutes, then its discussion / consolidation in the form of a discussion / problem solving / ...)
- Form of carrying out the CW: webinar (at the end of the course, the students pass screenshots of the work to the monitor, he/she sends them to the teacher) / test in the Moodle DLS.
- All course materials (L, QS, TK, IT, etc.) see here (see Literature and Resources, p. 6).
- Tasks for the next week open after each deadline.
- CW assignments are given by the teacher at the beginning of the webinar.]
Dean                                                                                                               Zayadan B.K. 
Chairman of the Faculty Methodical Council

                            Asrandina S.Sh. 
Head of the Department
                                                                   Kistaubaeva A.S.



               
Lecturer                                                                                                         Kenzhebaeva S.S.
