Genetics Lecture 5 
Learning Objectives
· Relationship between genes and proteins
· Factors involved in gene expression 
· List and discuss the steps and characteristic 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 a rene 
· Discuss what is meant by spatial, temporal and conditional gene regulation 
· Key terms & solve problems 
Translation needs:
· Gene, mRNA
· Ribosome
· A site
· P site
· E site
· tRNA 
· Proteine
The Genetic Code 
· Codons (triplets), unambiguous, degeneration, initiation and termination codons, non-overlapping, nearly universal 
· Features of tRNA: conformation allows for the tRNA to bind to the appropriate codon 
· The triplet code: 3 bases = an amino acid, more than one triplet can code for the same amino acid. 
· 5’ - 3’ direction 
· AUG is the starting (methionine), stop codon is: UAA, UAG, UGA
· Translation: reads the information in RNA to order the amino acids into proteins 
· How does the ribosome recognize which one is the start codon?
· Can be seen with the cap 
· It is possible that there is more than one AUG site 
· We have three frames in a DNA molecule – molecule goes all the way to the first stop codon in frames 
· Stop codon is not an amino acid 
· Who is the interpreter? –tRNA 
· tRNA binds to the p-site with the rRNA and delivers the first AUG 
· Next one goes into the A site, links the methionine with the 2nd amino acid 
· First tRNA is kicked out because it is shifted over by one codon, exits through the e-site 
· Process keeps going until the end and reaches a stop codon, peptide is released 
· How do we recognize when we have a gene within a sequence? When transcription occurs, what strand is used as a template strand? 
· 3’  5’ strand .
· Can others be used as well? 
· If the ribosome makes the wrong peptide, or codes it wrong, then the peptide has a high possiblilty of being degraded. 
· Open Reading Frame: from the first AUG to the first in-frame stop. ORF is the information for a protein 
· Read in 5’  3’ direction, looking for stop
· Try each reading fram 
· Since we know the genetic code – can do a virtual translation if necessary 
· What might the presence of introns do to our virtual translation 
· Different initiation points create overlapping genes 
· 


