


	TOPIC
	Biotechnology
	TIME
	  12 – 15 hours class time.  

	Biology in the NZ Curriculum

ACHIEVEMENT OBJECTIVES
	Achievement Objective

	
	8.3 (b) 
	Identify and explain examples of contemporary techniques used in molecular biology or biotechnology, and the influence of human needs and demands on their development and use.


	Achievement Standard 

Biology AS90718 version 
	3 Credits 
	Describe applications of biotechnological techniques 

	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Describe applications of biotechnological techniques to meet human needs and demands.
	· Explain applications of biotechnological techniques to meet human needs and demands.
	· Discuss applications of biotechnological techniques to meet human needs and demands.

	CORE KNOWLEDGE
	Demonstrated by…(Note that the techniques do not need to be learnt in detail such as enzyme names, temperatures etc) 
	Learning Activities Resources

	Students will be expected to utilise the core knowledge outlined in the statements below to describe, explain and discuss applications of biotechnological techniques that meet human needs or demands in novel and applied situations or examples.

	
	Describe the techniques involved in ….
	Techniques: PCR, restriction enzymes, ligation, gel electrophoresis, tissue culture.


	Biotech Learning Hub - In the Lab: A great site that covers the techniques with links to applications and other useful sites: http://www.biotechlearn.org.nz/what_is_biotech/aquaculture/in_the_lab 

DNA Interactive site: http://www.dnai.org/b/index.html 

PCR: http://www.dnalc.org/ddnalc/resources/animations/pcr.swf
Powerpoint:  Primers  

Gel electrophroresis: 

http://learn.genetics.utah.edu/units/biotech/gel/ 

Powerpoint Tissue Culture
Activity: Mix Match Terms
Genetics Biotechnology Jeopardy


	1
	Describe the techniques involved in gene cloning and how gene cloning meets human needs and demands.
	Techniques: PCR, restriction enzymes, ligation, gel electrophoresis.

Human needs: gene therapy, genetic fingerprinting, production of human proteins e.g. insulin, transgenesis e.g. disease resistance. 
	Powerpoint Gene Cloning: 



	2
	Describe the techniques involved in transgenesis and how transgenesis meets human needs and demands.
	Techniques: restriction enzymes, ligation, gel electrophoresis.

Human needs: “improved” livestock and plants or production of products for human use e.g. human protein in sheep milk. 


	Powerpoint: Gel electrophoresis. 
Transgenesis Ag Research Teaching Material
Genetically modifiying worms for possum control http://www.biotechlearn.org.nz/multimedia/video_clips/genetically_modifying_worms_to_affect_possum_fertility_v0061 

Uses genetic engineering:

http://www3.iptv.org/exploremore/ge/uses/index.cfm 

	3
	Describe the techniques involved in DNA profiling and how DNA profiling meets human needs and demands.
	Techniques: PCR, restriction enzymes, ligation, gel electrophoresis.

Human needs: pedigree analysis, evolutionary relationships, paternity, screening for genetic diseases, breeding programmes, determining sex, checking recombinants. 


	Powerpoint:  DNA Profiling
Romanov Family http://www.dnai.org/d/index.html 
DNA Profiling Interactive:

http://www.biotechnologyonline.gov.au/popups/int_dnaprofiling.cfm 

DNA Fingerprinting Interactive Activity: http://www.pbs.org/wgbh/nova/sheppard/labwave.html 
Case Study: GenomNZ DNA Profiling

	4
	Describe the techniques involved in genome analysis and how genome analysis meets human needs and demands.
	Techniques: PCR, restriction enzymes, ligation, gel electrophoresis, DNA chips, DNA sequencing. 

Human needs: genome project, identifying defective genes, screening for diseases, genetic relatedness of species.
	Human Genome Project Discovery Channel Lesson Plans
Movie Testing for HER2 Gene   http://www.hotscience.co.nz/ 
Movie Fins Flukes and Family    http://www.hotscience.co.nz/
NOVA Range Video clips http://www.pbs.org/wgbh/nova/genome/program.html 

Sequencing Shark  DNA: http://www.biotechlearn.org.nz/multimedia/hotshots_student_videos/sequencing_shark_dna 

Optical mapping of rice genome

http://www.biotech.wisc.edu/Education/powerpoints/index.html 
Genes and Diseases
http://www.newscientist.com/channel/health/dn12006-biggest-ever-haul-of-genes-linked-to-diseases.html


	5
	Describe the techniques involved in stem cell research and how stem cell research meets human needs and demands.
	Techniques:

Human needs: organ transplants, organ repair, medical research.
	Stem Cells Article Text and Activities tabs: http://www.science.org.au/nova/079/079key.htm 

Embryonic Stem Cells:

http://bcs.whfreeman.com/thelifewire/content/chp19/1902001.html
Video Formation of blastocyst. The Greatest Miracle – 4. The First Two weeks:

http://www.pbs.org/wgbh/nova/miracle/program.html 

	6
	Describe the techniques involved in Xenotransplantation and how Xenotransplantation meets human needs and demands.
	Techniques:

Human needs: organ transplants, organ repair.
	Gamma Series Article: Xenotranplantation
Xenotransplantation: the hopes and fears 

Martin Wilkinson, Bioethics Council: http://www.rsnz.org/topics/xeno/wilkinson.php 

Bioethics Council:

http://www.bioethics.org.nz/about-bioethics/issues-in-focus/xenotransplantation/index.html 

Xenotransplantation Scientific American http://www.stanford.edu/dept/HPS/Xenotransplants/xenotransplantation.html 
“Organ Farm” PBS:   http://www.pbs.org/wgbh/pages/frontline/shows/organfarm/ 
FAQ Xenotransplantation:

http://www.nhmrc.gov.au/about/committees/expert/gtrap/xeno/faqs_xeno.htm 


