Genetic Mutations
Point Mutation - substitute one base for another
Original: A T A C A C 
Mutant : T T A C A C 
Frameshift Mutation - a base is either added or removed which causes a shift in the reading frame. Many genes affects
Original: A T A C A C A A G C C A
Mutant: A T T A C A C A A G C C A
Silent Mutation - a base is changed but the resulting amino acid is the same as in the non mutant DNA. No outward changes.
Original: A A A C A G
Mutant: A A G C A G
Nonsense Mutation - a codon is changed to a STOP codon
Original: A T A C C C A A A
Mutant: A T T C C C A A A 
 Transposon - Jumping Gene, a stretch of DNA that inserts itself into a different spot on a chromsome or another chromosome 
*Mutations in DNA can cause a change in species --> Evolution
*HOX mutations can cause major changes in morphology
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The Homeobox 
Homeobox-containing, or "hox," genes are responsible for the big decisions of development rather than the details of engineering. Fruit flies with a particular mutation in one of their many hox genes, for example, will develop an anatomically normal leg - in the spot where an antenna should be.
Much of the embryonic development is controlled by the egg's own genes. They are divided into three functional groups
· The gap-genes lay the foundations of a rough body plan along the head-to-tail axis 

· the pair rule-genes govern formation of every second body segment 

· the segment polarity-genes refine the head-to-tail polarity of each individual segment, meaning that the head-end and the tail-end of a segment look different. 
Homoeotic genes are almost identical in very different species. We can study homeotic genes in the fruit fly to learn about the same genes the control development in a human or mouse. These groups of genes have remained relatively unchanged throughout evolutionary history. 
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Mutations in homeotic genes lead to profound changes 
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 In humans, a homeotic gene is thought to play a role in the development of irises - the part of the eye that opens and closes the pupil. In rare cases, humans are born without irises, a condition called aniridia.
Implications:  Supports theory of evolution and punctuated equilibrium
.
Similar abnormalities can be induced in mice by mutating homeotic genes


mice develop with missing leg bones 


mice develop missing vertebrae 


mice develop missing their entire posterior ends 











