Genetics Lecture 4
GENE EXPRESSION AND GENE INTERACTION
· Describe the relationship between genes and proteins
· Discuss the factors involved in gene expression
· Discuss the steps and characteristics of DNA transcription and RNA translation
· Use the genetic code to predict the RNA and protein sequence of a gene 
· Discuss the various roles of genes
· Discuss what is meant by spatial, temporal and conditional gene regulation (expression) 
Definitions
Gene: The fundamental physical unit of heredity, whose existence can be confirmed by allelic variants and which occupies a specific chromosomal locus. A DNA sequence coding for a single polypeptide – We do not isolate genes, we see their frequency
Allele: One of the possible alternative forms of a gene often distinguished from other alleles by phenotypic effect. 
· QUESTION: What is a dominant allele and what is a recessive allele? 
· There’s no such thing as a dominant or recessive allele – there are dominant conditions, and recessive conditions. 
· How can we differentiate between individuals, genetically speaking? 
· Control of gene expression 
· Central dogma of genetics – Flowchart illustrating how genetic information encoded in DNA produces protein 
· Proteins produced are generally not functional until the cell processes it to make it into a conformation that can be used. 
· CASE STUDY: 
· FOXP2 AND SPEECH: A GENE EXPRESSION CASE
· Language development 
· FOXP2- identified by a family in KE in London, speech impediment (half of the family had speech disorders) 
· Dominant condition ( seen in every generation) 
· Phenotypic test: imaging of the brain – Broca’s area is an area of the brain that processes thought and goes to speech centre so one can speak. Affected individuals’ Broca’s area does not light up, something is wrong with that area 
· Identification of FOXP2 – Chromosome 7, region 7q31 (problem in the development of speech) 
· FOXP2 protein is a transcription factor
· DNA transcription 
· Initiation: proteins will bind to the promoter (open the double strand molecule for the binding of the RNA polymerase. Opening increases rate of transcription or suppresses it) – starts at the transcription regulatory element 
· Elongation: Reads the binding strand (3’ – 5’) – RNA polymerase goes through, makes the complementary RNA strand, hits the coding signal to stop. Direction of transcription ( 5’ – 3’) 
· Termination: Modifications, introns will be spliced, molecules are capped so there’s no degradation, and tail 
· EXAM TYPE: WHICH BABY IS LESS LIKELY TO HAVE SEVERE SPEECH DISORDER PROBLEMS? 

