13.4i

· DNA bases in genes is directly related to the structure & function of the polypeptides that they encode
· small changes in the DNA sequence might affect protein structure
· Mutations:- are changes in the sequence of bases in the genetic material 
· Base-pair substitution mutation involve a change of one particular base to another in the genetic material there are 4 types of them 
· this will cause a change in a base in a codon in mRNA
· if a mutation alters the codon to specify a different amino acid
· then the resulting protein will have a different amino acid sequence
· this is called the 1- missense mutation:- because although an amino acid is placed in the polypeptide it is the wrong one
· whether the polypeptide function is altered significantly or not depends on which amino acid changed and what it is changed to
·  2-nonsense mutation :- the mutation changes an amino acid coding(sense) to nonsense (termination) codon in the mRNA 
· translation of an mRNA  containing a nonsense mutation results in a premature stop and a shorter than normal polypeptide which will not function
· 3-silent mutation:- some base pair substitution mutation do not alter the amino acid specified by the gene because the changed codon specifies the same amino acid as in the normal polypeptide
· 4-frameshift mutation:- if a single base pair is deleted or inserted in coding region of a gene the reading frame of the resulting mRNA is altered 
· after this point the ribosome reads codons that are not the same as for the normal mRNA producing a completely different amino acid sequence in the polypeptide  
