CRS 7214 BIOPOLICY, BIOSAFTY AND BIOETHICS

2.  INSTRUCTOR(S): Dr Paul Nampala (BSc. Agric, MUK; MSc., MUK;  PhD, MUK)




  (Part-Time Lecturer)

3. COURSE TYPE: Core for M.Sc. Biotechnology 

4.  COURSE STRUCTURE 

3 Credit units: 30 lecture hours (2 contact hours per week for 15 study weeks) and 30 practical hours (1 contact hours per week for 15 study weeks) = 15 contact hours. Practical executions will be conducted in the fields/labs of Makerere University Research Institute and other, research institutions, commercial estates, farmer’s fields as appropriate.

5.  COURSE DESCRIPTION:

Students undertaking this course will be introduced to concepts of plant biotechnology and its application as a modern tool for crop improvement. The course encompasses the plant biotechnology scope; scientific and non-scientific concerns in plant biotechnology; aspects of selection and gene flow in natural and artificial ecologies; Variability and uncertainty of crop-to-wide hybridisation. Sources of gene escape; risk assessment and risk mitigation and monitoring strategies. Ecological risks of genetically modified plants (virus, insect and herbicide resistance) and other potential hazards. Review of national and international bio-policies, intellectual property rights (IPR) and implications for cross border movement of germplasm. Development of bio-policy, the core principles. Bio-safety and bio-hazards: recapitulation of general principles for the laboratory and environmental bio safety development; Ethical considerations in plant breeding research for development, including dual-use-research of concern. The course will empower students to facilitate safe application of plant biotechnology.  

6. COURSE OBJECTIVES:

General Objective

· To equip students with theoretical and technical skills that would empower them to assess and mitigate risks associated with plant breeding, thus promote and advocate for its safe use.

      Specific objectives

· To enable students appreciate the global socioeconomic and political environment and their influence on adoption of plant biotechnology

· To provide students with knowledge and skills for designing effective biosafety experiments 

· To empower students to demonstrate creativity, inquisitiveness and evidence-based rigor in the practical/field safe application of plant biotechnology problem-solving skills 

· To provide students with principles and methods designed to ensure safe development, transfer and applications of plant biotechnology and its products (biosafety)

7. RECOMMENDED REFRENCES FOR READING 

· Agricultural Biodiversity and Biotechnology in Economic Development.

Author(s):
Joseph Cooper, Leslie Marie Lipper and David Zilberman, 2005

Publisher: Springer; No. of Pages: 250

· Biological Safety Principles and Practices. Author(s)Diane O. Fleming and Debra Long Hunt, 2000, Publisher ASM Press (3rd Eds.), No. of Pages 784

· Biotechnological Approaches for Pest management and Ecological Sustainability.

Author: Hari C. Sharma, Publisher: CRC Press, 2008, No. of Pages: 546

· Safety Considerations for Biotechnology. Author and Publisher: Economic Cooperation and Development (OECD), 1992. No. of Pages: 50

· Agricultural Biotechnology. Publisher: Daya, Author: H.D. Kumar, 2008, No. of Pages: 407

· Regulating Liabilities of Agricultural Biotechnology. Publisher: CABI Publishing

Author(s): Stuart Smyth, Peter W.B. Phillips and William A. Kerr, 2004, No. of Pages: 224

· Regulating Agricultural Biotechnology: Economics and Policy

Publisher: Springer, Author(s): Pichard E. Just, Julian M. Alston, David Zilberman

No. of Pages: 732.

· Agni Vlavians-Arvanitis, 2002. Bio-Syllabus : A textbook for the better understanding and appreciation of the bio-environment. 880pp.

· R.A. Mashelkar, 2001. Intellectual property rights and the Third World. Current Science Vol. 81: 955 – 965.

· Journals available on line (CABI International) – 100% searchable full text

8. COURSE OUTLINE

	TOPIC
	CONTENT
	METHOD OF INSTRUCTION/TIME ALLOCATED
	TOOLS/EQUIPMENT NEEDED 

	1. Introduction
	Overview of course outline; definitions; scope of plant biotechnology and biosafety
	Interactive lectures (2 hrs)
	LCD projector, BB, Chalk, printing paper  - handouts

	2. Biosafety in agricultural biotechnology
	Plant biotechnology linkage with biosafety, bioethics and biopolicy; safety concerns in crop genetic engineering from lab to commercialisation of GMOs

Practical 1: Plant biotech lab.
	Interactive lectures (2 hrs)

Lab experiment (3 hrs)
	LCD projector, BB, Chalk, printing paper  - handouts.

	3. Dual-Use-Research of Concern (DURC)
	Rationale for safe development and application of plant biotech and its products; seven experimental categories of concern in agriculture, plants, animals and environment
	Interactive lectures (2 hrs)


	LCD projector, BB, Chalk, printing paper - handouts and transport (20 students)

	4. Biosafety levels and good lab management/practices
	Codes of conduct BSL 1 - 2.

Practical 1b: Plant biotech lab
	Interactive lectures (2 hrs)

Lab. experiment (3 hrs)
	LCD projector, BB, Chalk, printing paper - handouts and transport (30 students)

	5. Biosafety levels and good lab management/practices
	 Codes of conduct BSL 3 -4.

1st Continuous assessment 
	Interactive lectures and quiz (2 hrs)
	LCD projector, BB, Chalk, printing paper  - handouts.

	6. Criteria for BSL
	Botanical files and health concerns in labs and assigning biosafety levels 

Practical 2: BSL
	Interactive lectures (2 hrs)

Lab. Excursions (5 hrs)
	LCD projector, BB, Chalk, printing paper - handouts  and transport (30 students)

	7. Biosafety Risk Assessment (RA)
	Methodology and approaches for RAs – Theoretical concepts

Practical 3: Field excursion on application of RA principles
	Interactive lectures (2 hrs)

Practical/field excursion (3 hrs)
	LCD projector, BB, Chalk, printing paper - handouts  and transport (20 students)

	8. Biosafety Risk Assessment (RA)
	Practical concepts – Review of dossiers including a) typical study designs for compositional analysis; b) virus, herbicide and insect pest resistance GE traints

Practical 4: Field excursion – RA
	Interactive lectures (2 hrs)

Practical/field excursion (3 hrs)
	LCD projector, BB, Chalk, printing paper - handouts  and transport (30 students)

	9. Environmental concerns associated with genetically engineered (GE) crops
	Non-target effects; resistance in pathogen/pest populations, increased invasiveness/weediness; relative fitness and threats to landraces

Practical 5: Identification of environmental concerns
	Interactive lectures (2 hrs)

Practical/field excursion (6 hrs)
	LCD projector, BB, Chalk, printing paper - handouts  and transport (30 students)

	10. Risk management
	Containment and confinement strategies; pillars of risk mitigation

2nd  Continuous assessment 
	Interactive lectures and assessment (2 hrs)


	LCD projector, BB, Chalk, printing paper  - handouts.

	11 Biosafety monitoring
	Categories: experimentation, tracking and surveillance
	Interactive lectures (2 hrs)


	LCD projector, BB, Chalk, printing paper  - handouts.

	12 Environmental release including public awareness and participation
	Basic considerations for RA, RM and biosafety monitoring
	Interactive lectures (2 hrs)


	LCD projector, BB, Chalk, printing paper  - handouts.

	13 Bioethics in plant biotechnology
	Ethical concerns and respect for life; genetic engineering, cloning, stem cells, environmental degradation and animal rights
Practical 6: Tutorial/focus group discussions on ethical concerns
	Interactive lectures (2 hrs)

Case study presentations/seminar (3 hrs)
	LCD projector, BB, Chalk, printing paper – handouts.

	14 Ethical/concerns, policy and regulatory frameworks
	Legal protection – liability and redress; international conventions, national policies/regulations and guidelines for effective application of biotech

Practical 7: Policy and regulatory obligations
	Interactive lectures (2 hrs)

Seminar presentation with case studies (3 hrs)
	LCD projector, BB, Chalk, printing paper  

	15 IPR issues in plant biotech
	Forms of IPR, moral rights and other contemporary issues in the development of biotech and its safe application

Practical 8: Seminar IPR issues
	Interactive lectures (2 hrs)

Seminar/Case study presentations (4 hrs)
	LCD projector, BB, Chalk, printing paper – handouts.

	16 -17
	Revision and final examination
	
	


9. SUMMARY OF TIME NEEDED

Interactive lectures covering theory






30 hrs

Practicals in form of laboratory/field excursions and case study presentations
30 hrs

10. COURSE ASSESSMENT

Continuous assessment (theory and practical skills)

40%

University examination




60%

