Genetics Lecture 7
Phenotypes in Diploid Organisms 
- Relating to dominant or recessive alleles, It is really just a dominant condition relating to an allele, or a recessive condition relating to an allele.
- We have a dark homozygous person, and a heterozygous person, but they are both just as dark as each other. How?
- How can the gene for having 6 fingers be dominant over 5 fingers?
Types of Mutations – takes more than one step to introduce a mutation – needs to be stabilized after another round of mutations, happens in a gamete it will be seen in the next generation. 
· Spontaneous mutations: the background rate of changes in bases, a normal rate of mutations
· Oxidative damage (reactive oxidants) – react with the DNA, changes chemical structure and affects the hydrogen bonds, when the polymerase reads it – adds the wrong base as the complementary.
· Replication slippage(with repetitive sequences) 
· DNA Replication errors: Tautomeric shifts – Electrons resonate differently, may affect what other bases bind – introduces a mismatch in DNA that can become a mutation in the future
· Depurination and deamination – rips off amino group on the base, polymerase gets confused and adds the wrong base – cytosine become uracil, binds with the wrong base. Depurination is the loss of a cyclic ring on a two-ringed structure –affects the hydrogen bond 
· Induced mutations: Produced mutation rates above the background
· Arises from DNA damage caused by chemicals and radiation (base analogs, UV light, ionizing radiation) 
· Bromouracil – keto form – binds to adenine, enol form binds with guanine 
· Alkylating agents can be a base, or go between bases – RNA polymerase adds a random base to proceed. (ENU and EMS) Ethyl guanine adds an ethyl group that prevents hydrogen bonding
· Radiation: Causes pyrimidine dimers, and disrupts replication , interacts with proteins involved in DNA replication. 
· X-rays, gamma rays and cosmic rays alters purines and pyrimidines, causes chromosome aberrations (deletions, translovations and fragmentations) – when fragmented, it can be added back together with a mistake in the genetic code, and causes a mutation. 
· Mutagens – high exposure of mutagens accelerates the rates of mutations, causes a mutation at random – both spontaneous and induced mutations involve mutagens. 
· Radiation
· Chemical Substances
· Changes in DNA protein conformation – active site is moved, if the substrate can’t fit, it does not function. Might have a small change or a larger change in the mutation. 
· Consequences of a point mutation in coding sequences 
· Silent mutation: does not result in an amino acid change 
· Missense mutation: results in an amino acid change – conservative (chemically similar to original conformation, slight change) . Non-conservative (amino acid is completely different from the original 
· Nonsense mutation: causes a premature STOP – Protein can not happen 
· Insertion or deletion of 1 or 2 base pairs: frame shift mutations 
· Achondroplasia: missense mutation – in the FGFR2 gene 
· Wild type alleles usually code for functional proteins – are usually dominant 
· Mutant alleles – usually code for defective proteins, often recessive 
Loss of function mutations: result in a protein that has little or no enzymatic activity – many changes that affect the normal 3’ structure would disrupt the active site 
