1/25/2017

Essential idea:

Genetics

• Biologists have developed techniques for
artificial manipulation of DNA, cells and
organisms.

3.5- Genetic Modification
and Biotechnology

Nature of Science:
• Assessing risks associated with scientific
research
– scientists attempt to assess the risks associated with
genetically modified crops or livestock. (4.8)

Applications and Skills
• Application: Assessment of the potential risks and
benefits associated with genetic modification of crops.

Nature of Science:
• Japan: “Popeye Pigs”
– Inserted with a spinach gene that converts saturated fat into
unsaturated fat (linoleic acid).

Applications and Skills
• Skill: Analysis of data on risks to monarch butterflies
from Bt crops.
– Bacillus thuringiensis (Bt) is a soil bacterium that produces
insecticidal toxins.
– Genes from Bt have been inserted into maize so GM plants can
produce an insecticidal toxin and therefore be resistant to pests,
e.g. European Corn Borer
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Applications and Skills
• Skill: Analysis of data on risks to monarch butterflies
from Bt crops.
– Homework
– Go to
• https://www.ars.usda.gov/oc/br/btcorn/index/
• http://cls.casa.colostate.edu/transgeniccrops/hotmonarch.html
• http://www.inspection.gc.ca/plants/plants-with-novel-traits/generalpublic/monarch-butterflies/eng/1338140112942/1338140224895

Theory of knowledge
• The use of DNA for securing convictions in legal cases is
well established, yet even universally accepted theories
are overturned in the light of new evidence in science.
– What criteria are necessary for assessing the reliability of
evidence?
– How do you make your choices?

– Follow Evaluation of Evidence and Methods for Scientific Claims
Handout and write an opinion of the risk to monarch butterflies

Understandings
• Gel electrophoresis is used to separate proteins or
fragments of DNA according to size.

Remember 2.7 Notes

Polymerase Chain Reaction (PCR)

• Occurs in a thermal cycler and involves a repeat procedure of 3
steps:

Understandings
• PCR can be used to amplify small amounts of DNA.

Understandings
• DNA profiling involves comparison of DNA.

1. Denaturation: DNA sample is heated to separate it into two strands
2. Annealing: DNA primers attach to opposite ends of the target sequence
3. Elongation: A heat-tolerant DNA polymerase (Taq) copies the strands
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Applications and Skills
• Application: Use of DNA profiling in paternity and
forensic investigations.

Understandings
• Genetic modification is carried out by gene transfer
between species.

– Ex: DNA Fingerprinting Lab

Applications and Skills
• Application: Gene transfer to bacteria using plasmids
makes use of restriction endonucleases and DNA ligase.
• Ex: pGLO Transformation Lab

Understandings
• Many plant species and some animal species have
natural methods of cloning.

Understandings
• Clones are groups of genetically identical organisms,
derived from a single original parent cell.
– Dolly
• Cloned by Ian Wilmut, Keith Campbell and colleagues at the Roslin
Institute,Scotland.
• She was born on 5 July 1996 and put down due to a progressive lung
disease 5 months before her seventh birthday

Understandings
• Animals can be cloned at the embryo stage by breaking
up the embryo into more than one group of cells.

– Plants: Bulbs, Runners, Rhizomes
– Animals: Parthenogenisis

A. tesselata (parthenogenetic)
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Understandings
• Methods have been developed for cloning adult animals
using differentiated cells.

Applications and Skills
• Application: Production of cloned embryos produced by
somatic-cell nuclear transfer.
– Mass production of one organism.
– Good/Bad?

Applications and Skills
• Skill: Design of an experiment to assess one factor affecting the
rooting of stem-cuttings.
•African violets
•Geranium
•Mock Orange
•Plum
•Rose
•Boxwood
•Citrus
•Euonymus
•Holly
•Olive
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