Cloning
2 Natural Methods of Reproduction: sexual and asexual

Sexual repro 
= 2 members of same species



= resulting inherit a unique combi of genes from both parents



= greater genetic diversity



= everyone has a diff genome except for identical twins

Asexual repro
= 1 parent only




= offspring = id copies of their parent

Cloning
= creating id versions of an individual, part of an individual or one of its genes



= offspring = a “clone”



= natural when occurs in nature without humans involved

Natural Cloning:

	Form of Asexual Repro


	Description

	Budding


	- a protrusion that eventually detaches itself from the parent

	Layering


	- plants

-roots (stolons) develop from a branch in contact with the ground

- if the stolon detaches from the plant = a new individual plant

	Propagation by cutting
	- plants

- a separated section of a plant (not a seed) falls to the ground and forms a new plant


	Fission

	-when a cell splits in half 

	Spore Formation

	- many, many spores form in a sporangium


KINGDOMS OF LIVING THINGS
IN THE LINNAEAN CLASSIFICATION SYSTEM
 
	KINGDOM
	
	STRUCTURAL
ORGANIZATION
	
	METHOD OF
NUTRITION
	
	TYPES OF
ORGANISMS
	
	NAMED
SPECIES
	 
	TOTAL
SPECIES
(estimate)

	

	
	

	
	

	
	

	
	

	 
	


	  Monera
	
	small, simple single prokaryotic cell (nucleus is not enclosed by a membrane); some form chains or mats
	
	absorb food
	
	bacteria, blue-green algae, and spirochetes
	
	   4,000
	 
	1,000,000

	
	
	
	
	
	
	
	
	 
	 
	 

	  Protista
	
	large, single eukaryotic cell (nucleus is enclosed by a membrane); some form chains or colonies
	
	absorb, ingest, and/or photosynthesize food
	
	protozoans and algae of various types
	
	  80,000
	 
	  600,000

	
	
	
	
	
	
	
	
	 
	 
	 

	  Fungi
	
	multicellular filamentous form with specialized eukaryotic cells
	
	absorb food
	
	funguses, molds, mushrooms, yeasts, mildews, and smuts
	
	 72,000
	 
	1,500,000

	
	
	
	
	
	
	
	
	 
	 
	 

	  Plantae
	
	multicellular form with specialized eukaryotic cells; do not have their own means of locomotion
	
	photosynthesize food
	
	mosses, ferns, woody and non-woody flowering plants
	
	270,000
	 
	   320,000

	
	
	
	
	
	
	
	
	 
	 
	 

	  Animalia
	
	multicellular form with specialized eukaryotic cells; have their own means of locomotion
	
	ingest food
	
	sponges, worms, insects, fish, amphibians, reptiles, birds, and mammals
	
	1,326,239
	 
	9,812,298

	


	NOTE:  A growing number of researchers now divide the Monera into two distinct kingdoms: Eubacteria (the true bacteria) and Archaebacteria (bacteria-like organisms that live in extremely harsh anaerobic environments such as hot springs, deep ocean volcanic vents, sewage treatment plants, and swamp sediments). Viruses, prions, and other non-cellular organic entities are not included in the kingdoms of living things.

	The numbers of named and estimated total species were derived from Gibbs, W. Wayt (2001) "On the Termination of Species", Scientific American Vol. 285, No. 5.


Artificial Plant Cloning

- Humans have used layering and cutting techs for centuries.

- allows farmers and florists to obtain identical copies of individuals with desirable characs.

Farmers’ fields or pharmaceutical factories?

- 1536 JC’s sailors saved from scurvy by spruce bark and needles brew (vitamin C) = good plant usage
- scientists develop genes containing the instructions for a required drug and insert them into plants and then farm them = molecular farming

- 2001 corn inserted with gene for pig vaccine against a pig disease = then 2002 same field had soybeans planted = not all corn seeds gone = corn with pig vaccine grows amongst soybeans = harvested for human consumption = oh oh!!

- therefore science and scientists need rules and regulations!!

Animal Cloning

- animals require sexual repro

- doesn’t occur naturally

Artificial Animal Cloning:

1) remove a cell from the individual to be cloned

2) take an ovum from another individual and remove its nucleus (ergo no more DNA)

3) combine the cell and ovum therefore embryo with same genetic material as the individual

4) implant embryo into uterus of a surrogate mother
Controversy!!! Just because we can = should we?????
Human Cloning = 1) repro cloning and 2) therapeutic cloning
1) repro cloning = to produce id clones to an individual human = prohibited in Canada 

2) therapeutic cloning = to obtain tissues and organs genetically identical to those of a person in need of a transplant or medical grafting

Molecular Cloning
= the production of multiple copies of the same gene

= many illnesses are because of defective genes

= then study the genes to find a cure

= e.g. Cystic Fibrosis in whites and Ashkenazi Jews = the airways are clogged with mucous because the person is autosomal recessive (2 alleles are bad) of a gene that produces an enzyme that controls mucous production 
