Mutation and Genetic Engineering

· Mutations in the DNA sequence of a gene may or may not affect the expression of the gene or the sequence of amino acids in the encoded protein. 
· Proteins can differ from one another in the number and sequence of amino acids. 
· Genetic engineering (biotechnology) is used to produce novel biomedical and agricultural products.
· Traits are determined by DNA (codes/instructions) for your traits called genes. Genes contain the codes for proteins, which make-up many structures. The process of converting the instructions of your traits from your genes into protein molecules is called protein synthesis. 
· Change DNA = change phenotype =  change in instructions for proteins 
· Changes in a single gene=Point mutations=occur at a single point in the nucleotide, change one amino acid in a protein, substitution
· Frame-shift= insertion or deletion of a nucleotide, shift reading frame of amino acids, alters function of proteins
· Mutations - Deletion, Duplication, Inversion, Translocation

1. What happens when protein synthesis doesn’t work properly?
2. How do gene mutations cause changes in the proteins that are produced?
3. What are chromosomal mutations?
4. How do genetic changes (DNA sequences, chromosome #) cause changes in the proteins that are produced?



