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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 at research centres such as the National Biotechnology Centre as necessary. 

COURSE DESCRIPTION

In recent years, major advances have been made in transcriptomics, metabolomics, proteomics, and particularly population genetics. Students undertaking this course will be introduced to recent advances in these areas. With more than 850 genome-wide association studies (GWAS) published by December 2010, now covering a vast number of diseases and phenotypes and often incorporating tens of thousands of subjects or, in some cases, more than 100 000 subjects, increasing statistical power to identify and replicate contributing loci is available. In this course students will cover state of the art in genomics, transcriptomics, proteomics, and metabolomics: Recent advances from Genome-wide sequencing studies (Arabidopsis, rice Maize) and their use in various strategies (transcriptional approaches eg massively parallel signature sequencing (mpss), comparative structural and functional analyses of genomes. Gene expression profiling and evolution will be studied. From the transcriptome to the gene (reverse genetics) as an approach for gene mapping and identification and utility in various applied aspects of biology and agriculture.

2. COURSE OBJECTIVES

General objective / aim

The general aim of this course is to equip students with knowledge and skills in new and emergent areas of molecular and functional genomics as they apply to life sciences.  

Specific objectives

1. To equip MSc. Crop science (Biotechnology Option) with knowledge on new davances in molecular biology and functional genomics 

2. To introduce students modern analytical and study approaches and techniques and technologies being used for both evolutionary and molecular genetics and functional genomics in life sciences 

3. RECOMMENDED REFERENCES FOR READING

1. Advanced molecular biology. R.M. Twyman. Bios Scientific publishers

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

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

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

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

6. 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 
	· Units of genetic structure and function

· Gene-cistron relationships in prokaryots and eukaryotes

· Gene structure and architecture 

· Change of Gene Structure and Function by Non-Homologous End-Joining, Homologous Recombination, and Transposition of DNA


	Interactive Lecture (2 hrs)
	LCD Projector and 

Screen,

BB/Chalk 

	2. Advances in genomic  (i) high through put genome sequencing 
	· Review DNA sequencing 

· Next generation sequencing the opportunities-  the principles and applications
· 454 platforms 

· MPSS Ilumina plaftform

· Other next generation sequencing approaches-Supported oligo ligation detection (SOLiD)
· Considerations for statistical and data mining procedures will be applied.


	Interactive and regular lecture (2 hrs)

Tutorial on diverse techniques


	LCD Projector and 

Screen,

BB/Chalk

Activities will mainly be conducted via visiting lectures and dry lab and real practices as applicable 



	3  Advances in genomics  (ii) Transcriptome analysis 
	· Review microarray technology

· Micro-array based genomic selection and its application for gene discovery as well as function genomics


	Interactive and regular lecture (4 hrs)

Tutorial on diverse techniques


	LCD Projector and 

Screen,

BB/Chalk

Various reagents and a well equipped molecular laboratory lab 



	4.  Gene discovery the Frontiers-(i)Non protein coding RNAs
	· Discussions on the DNA–RNA dialogue in shaping the transcriptome. 

· Long and short non-protein-coding RNAs as important mediators of the genomic readout. 

· Non-protein-coding RNAs, and its role in shaping transcriptional output and organismal complexity.  


	Lecture (4 hrs)


	LCD Projector and 

Screen,

BB/Chalk

LCD Projector and 

Screen,

BB/Chalk

Journal articles, Nature Biotechnology, Science and PANAS etc 

 

	5. Gene discovery the Frontiers-(ii) 
	· SNPs and mutational analysis based technologies


	Lecture (4 hrs)


	LCD Projector and 

Screen,

BB/Chalk

Journal articles, Nature Biotechnology, Science and PANAS etc 

 

	6. Proteome analysis (i)
	Yeast two-hybrid analysis.  Yeast two-hybrid as a tool for identifying novel protein-protein interactions. 

Papers reviewing the construction of baits, library screening, and analysis of clones to minimise artefacts will be used.


	Lecture (4 hrs)


	LCD Projector and 

Screen,

BB/Chalk

Journal articles, Nature Biotechnology, Science and PANAS etc 

 

	7. Proteome analysis (i)
	· Mass spectrometry- the challenges  and advances its use for protein analysis


	Lecture (2 hrs)

Extra reading and take home assignment


	LCD Projector and Screen,

BB/Chalk

Journal articles, Nature Biotechnology, Science and PANAS Proteomics etc 



	8. Proteomics- New advances in detection
	· Review 2 Dimension analysis

· Field-flow fractionation

· Real-time Polymerase Chain Reaction and protein detection

· Microarray protein
	Lecture (6 hrs)
	LCD Projector and 

Screen,

BB/Chalk

Journal articles, Nature Biotechnology, Science and PANAS Proteomics etc 



	9. Molecular markers for plant breeding


	· Reviews of progress made and new approaches to marker development and breeding

· Whole genome sequencing and generation of tools for MAS build around diversity and array technologies 


	Lecture (4 hrs)

Extra reading and take home assignment


	LCD Projector and 

Screen,

BB/Chalk

Journal articles: 

	7. Journal Club
	· Reviews of Papers on RNA based technologies
	Lecture (3 hrs)

Extra reading and take home assignment


	LCD Projector and 

Screen,

BB/Chalk

Journal articles: 

	10. Journal Club
	· DNA, protein and other related selected papers on frontiers in bioinformatics and data management

Seminar: Group seminars given by students on basis of journal article reviews 
Final exam: set along with University exams
	Interactive Lecture (and seminary 4 hrs)


	LCD Projector and 

Screen,

BB/Chalk.




5. SUMMARY OF TIME NEEDED

Interactive lectures and seminars covering theory 
30 hrs

Tutorials, practices and seminars


30 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

