Jim Bidlack - BIO 1114

GENERAL BIOLOGY Lecturel5- Genes, Gene Control, & Genetic Engineering

Genes
A. What isa gene?
1. A section of DNA which encodesfor a specific RNAsand subsequently, specific protein
products
B. What arethedifferent formsof genes?
1. Alleles - alter nate forms of genes
Genecontrol
A. How aregenes expressed?
1. Prokaryotes - the operon mode
A. Regulator gene
1) Produces arepressor which can interact with the operator
B. Operator site (the operon)
1) Promoter - precedes genes and servesasbinding sitefor RNA
polymerase
2) Operator - (likeallosteric sitein enzymes) sitefor repressor
3) Activator protein - allowstranscription by preventing repressor
binding
2. Eukaryotes - much lessknown about mechanisms
A. Cellsdo become specialized - they differentiate
B. Differentiation through selective gene expression
C. Types of gene expression
1) Transcriptional
2) Transcript processing (MRNA processing)
3) Transport control (from nucleusto ribosome)
4) Trandational
5) Post-trandational - protein modification

Genetic engineering

A.

Natural recombination

1. Exchange of DNA and recombination of DNA segments
A. Crossing over of chromosomes
B. Recombination of chromosomes pairs
C. Transposition - genesjump from oneregion of DNA to another
2. Variation of species
A. Humans have 3 billion nucleotidesin each of 23 chromosomes
B. Thereare 2%, or 8,388,608 possible combinations of the 23 chromosomes
Recombinant DNA technology - targeted manipulation
1. Genesof interest areisolated
2. Genesaremodified
3. Genesarereinserted into the same organism or into a different or ganism
Generalized procedure
1. Focuson aprotein of interest
2. Determinethe DNA sequence which encodesfor that protein
3. Clonethe DNA to obtain alarge supply - use a vector which will " splicein" foreign DNA
(plasmid, bacteriophage, etc.)
4, Allow thevector tointegrateits DNA into a host (like E. coli)
5. In mammals, foreign DNA isintegrated by ...
a) Calcium phosphate precipitants
b) Microinjection
C) Viruses
6. Integrated DNA can be used to make bulk protein (insulin)
7. Integrated DNA may or may not alter the or ganism
Problems
1. L ocation of DNA integration (organelle)
2. Expression and regulation

3. Complexity



