	Procedure

	What is done?
	What is the result?

	Selective breeding
	An animal egg cell is taken, the nucleus destroyed.  Another nucleus from another animal’s body cell is inserted into the cell.  The cell is placed into a surrogate mother where it grows into an individual.
	Bacteria that can produce human proteins that are needed by people who cannot produce them themselves.  Insulin is made like this.

	Tissue culture of plants
	A desirable gene is cut out of a cell and inserted into a bacterial cell’s DNA.  The bacterial cell is allowed to reproduce.  All of the offspring are clones and will be able to use that gene and produce whatever that gene codes for.
	Modified plants or animals.  E.g.

Plants that are not affected by frost because they contain “anti – freeze” genes from a fish. 

	Tissue culture of animals

	Two organisms are bred together in order to produce a plant or animal with desired characteristics
	A large number of animal clones.

	Embryo transplants

	A piece of plant is taken and placed in damp soil, roots will grow.
	A clone of the animal who donated the nucleus is produced.

	Genetic engineering of bacteria.
	A fertilised egg cell is allowed to divide into a group of cells.  The group of cells is split into smaller groups, each smaller group is placed into a surrogate mother.  Each group of cells will develop into an embryo.  When born the offspring will be identical to each other.
	A small number of plant clones.

	 Taking cuttings
	A gene is transferred from one organism into another.  It is hoped that the animal cell nucleus will incorporate the new gene into a chromosome.  The cell is then grown into a mature plant or animal.  
	A very large number of plant clones.

	Genetic engineering of plants and animals
	A piece of plant is taken and wounded – it divides to form a ball of cells.  Each cell when placed in the correct conditions can be grown into a mature plant.
	An animal or plant where desirable characteristics from two organisms are combined.


