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1. COURSE STRUCTURE 

The course is a 3 credit units (2 contact hours per week for 15 weeks of study- 3 CU i.e. 45 Contact Hours per semester) and 30 hours of practicals for 15 weeks of study (15 weeks (45 hours) i.e. 30 LH, 30 PH). All lectures will take place at the School of Agricultural Sciences. All tutorials sessions will take place in the appropriately either at the molecular and tissue culture laboratories or as research centres such as the National Biotechnology Centre as necessary. 

COURSE DESCRIPTION

Students undertaking this course will be introduced to advances in cell biology with particular focus on gene transcription a phenomenon that has received increased attention today form both evolutionary and life sciences in general. Areas to be covered include: Introduction gene expression- RNA polymerases; Gene regulatory elements- promoters, enhancers response elements, silencers etc; Transcription mechanisms in prokaryotes; Transcription mechanisms in Eukaryotes, Histone acetylation and DNA methylation; Transcription factors; Regulation of transcription factors; Transcription of RNA genes and genomic replication of viruses.

2. COURSE OBJECTIVES

General objective / aim

The general aim of this course is to equip students with knowledge and skills of the important role of transcription in biological and evolutionary processes such as growth, development and ability to respond to environmental circumstances. 

Specific objectives

1. To equip MSc. Crop science (Biotechnology Option) with knowledge on transcription and gene regulation and how this relates to physiology  

2. To introduce students modern analytical approaches where the transcriptom is used as an analytical tool for both evolutionary and physiological functions in life sciences 

3. RECOMMENDED REFERENCES FOR READING

1. Gene Transcription: Mechanisms and Control. Robert J. White. Blackwell Science.

2. Biochemistry and Molecular Biology of Plants. Buchanan, B.B. and Gruissem, R.L. Jones. Newman Library Reserve.

3. Lewin, B. Genes, Oxford University Press. UK

4. Dashek, W.V. Eds. Methods in Plant Biochemistry and Molecular Biology. CRC Press Boca Raton, NewYork, USA.

5. European Bioinformatics Institute: www.ebi.ac.uk ( various online learning resources). The National Center for Biotechnology Information (NCBI) (www.ncbi.nml.nih.gov) will be used for biomedical and genomic information on line resources. 

4. COURSE CONTENT, METHODS OF INSTRUCTION, TOOLS AND EQUIPMENT REQUIRED

	TOPIC
	CONTENT
	METHOD OF INSTRUCTION / Time allocated
	TOOLS / EQUIPMENT NEEDED

	1. Overview of gene expression 
	· Review of advances in molecular genetics as foundation for course


	Interactive Lecture (2 hrs)
	LCD Projector and 

Screen,

BB/Chalk 

	2. Overview of gene transcription 
	· RNA polymerases

Practical 1: DNA extraction for various analysis
	Interactive and regular lecture (2 hrs)

4 hrs on Extraction of nucleic acids- DNA and or RNA 


	LCD Projector and 

Screen,

BB/Chalk

Various reagents and a well equipped molecular laboratory lab 



	3 Gene regulatory elements 
	The Promoter- key elements

i. Lac operon promoter

ii. IL-2 promoter

iii. Enhancer

iv. Silencer

v. Response elements

Practical 2: Introduction to analytical techniques 
	Interactive and regular lecture (2 hrs)

4 hrs on analytical techniques in lab


	LCD Projector and 

Screen,

BB/Chalk

Various reagents and a well equipped molecular laboratory lab 



	4. Transcription mechanism in prokaryotes
	· Transcriptional terminal mechanism in prokaryotes

· Regulation of lac operon transcription

· Activation of glnA transcription factors 

Practical 3: Northern blotting as well as RT PCR continued 
	Lecture (1 hrs)

4 hrs on analytical techniques in lab

continued
	LCD Projector and 

Screen,

BB/Chalk

Various reagents and a well equipped molecular laboratory lab 

 

	5. Transcription mechanisms in Eukaryotes
	· Nuclear RNA polymerases

· Basal transcription by RNA polymerase II

· Assembly of pre-initiation complex


	Lecture (2 hrs)

Extra reading and take home assignment


	LCD Projector and 

Screen,

BB/Chalk

Course books, Gene Transcription; Biochemistry and Molecular Biology of Plants. And 

Genes as well as online sources from open learning resources

	6. RNA polymerases
	· Transcription by Polymerase II-activation, Cofactors, transcription activation domains, DNA Binding factors that activate Poll II, recruitment of basal factors, synergism and action at a distance 
	Lecture (2 hrs)
	LCD Projector and 

Screen,

BB/Chalk



	7. RNA polymerases
	· Transcription by Polymerase I- rRNA gene organization, initiation of transcription, and termination of transcription

First continuous assessment test 1: To be done after 10th Lecture
	Lecture (2 hrs)
	LCD Projector and 

Screen,

BB/Chalk



	8. RNA polymerases
	· Transcription by Polymerase III- Pol III products and function, promoter structure, transcription complex assembly. Transcript termination and re-initiation 
	Lecture (2 hrs)
	LCD Projector and 

Screen,

BB/Chalk



	9. Transcription factors 
	· Motifs of Transcription factors ( Zinc finger, helix turn helixes, Leucine zipper, helix loop helix

· Controlling transcription factor localization

Practical 4: Techniques continued 
	Lecture (2 hrs)

5 hrs on analytical techniques in lab

continued

	LCD Projector and 

Screen,

BB/Chalk

Course book Biochemistry and Molecular Biology of Plants. And 

Genes as well as online sources from open learning resources

	10. Chromatin and transcription
	· Histone acetylation and DNA methylation

· Transcriptional regulation by acetylation and de-acetylation


	Lecture (2 hrs)


	LCD Projector and 

Screen,

BB/Chalk

Course book Gene transcription and 

Genes as well as online sources from open learning resources

	11. Gene Transcription, Proteolysis and Membrane Lipids
	· The proteins-Sterol Response Element Binding Proteins (SREBPs), transcription and proteoloysis.
Practical 6: Visit to National Biotechnology Center on practical applications in molecular biology 


	Seminar and interactive lecture (2 hrs)

 4 hrs on applications of molecular biology in agriculture


	LCD Projector and 

Screen,

BB/Chalk

Gene transcription and 

Genes as well as online sources from open learning resources

Functioning Lab where molecular biology is applied in crop resources research including plant breeding and genetic engineering

	12. Cell cycle regulation of transcription 
	· Transcription control at G1

· Retinoblastoma proteins

· Repression of transcription at mitosis


	Lecture (2 hrs)


	LCD Projector and 

Screen,

BB/Chalk.

Course book Plant Pathology and online sources from open learning resources

	13. Genomic replications of viruses 
	· Mechanisms of reverse transcription

· Retroviruses and their generation

Continuous assessment test  2: To be done after 10th Lecture.
	Lecture (2 hrs)
	LCD Projector and 

Screen,

BB/Chalk.

Course Book. Gene transcription;  Biochemistry and Molecular Biology of Plants. And 

Genes as well as online sources from open learning resources

	14. Interactions between transcription and Other nuclear processes 
	· Transcription and DNA repair 

· Transcription RNA processing

· Transcription and DNA repair 

·  Somatic hyper mutations
	Interactive Lecture 2 hrs)
	LCD Projector and 

Screen,

BB/Chalk.

Course book : Gene transcription and Biochemistry and Molecular Biology of Plants. And 

Genes as well as online sources from open learning resources

	15. Transcription factors and development 
	· The bicoids

· Gap gene

· Pair rule genes

Seminar: Group seminars given by students on basis of journal article reviews 
Final exam: set along with University exams
	Interactive Lecture (and seminary 2 hrs)


	LCD Projector and 

Screen,

BB/Chalk.




5. SUMMARY OF TIME NEEDED

Interactive lectures and seminars covering theory 

30 hrs

Lab based practical

 


12 hrs

Tutorials and seminars




18 hrs

6. OVERALL COURSE EVALUATION

Continuous Assessment Test




20% 

· At least 2 tests ( first after lecture 10 and second after lecture 15)

· Marked  out of 20 each

Continuous Assessment (Assignments, practical, Field work)

20% 

· Take home assignment (After week 5 ) 

· Practical reports cumulatively add up to 20 marks 

Final examination






60%

END

