Genetics Lecture 3 
DNA structure:  
· Can introduce mutations using other molecules that imitate wrong combinations of nucleotides 
· Orientation of the DNA  - serves as a template 
· Denaturation and renaturation of nucleic acids – increasing temperatures unwind DNA, can be done using proteins to separate 
· Using the graph: OD as a function of temperature 
· Blotting, labelled probe, lighting up certain genes to see in a gel  must work in a temperature that will work for the probe to find its target
· RNA is chemically similar to DNA, single stranded (can see a double stranded RNA structure, but it’s in extreme cases like in viruses) , can loop to a double stranded-like conformation region of complementary base pairs 
· Ribose, cytosine, uracil, guanine, and adenine 
· Uracil can be treated like the thymine
· mRNA  , tRNA, rRNA, SnRNA, siRNA, miRNA 
· mRNA = codon 
· tRNA = transfer 
· rRNA = processing 
· Involved in gene expression 
· SnRNA, siRNA, miRNA binds to the RNA and inhibits the expression 
· Cell will make  miRNA and will find a target in mRNA, that inhibits 
· tRNA structure, t-shape allows it to latch onto mRNA 
· Example of rRNA : part of ribosomes that are involved in translation of mRNA into proteins, 80% of RNA, has complementary regions within the conformation to assume its role 
· Variations in the organization of DNA
· We can have linear DNA, circular DNA, 
· Viral DNA : viruses can only pack DNA and genetic material, nothing else. DNA that they have is very short, but long enough to have the genes to infect the host, easily accessible because it is the only thing that makes a virus. Easily manipulated for gene transfer and changing its genome. Transfer small pieces of genes and DNA into chromosomes to break apart and study, can be linear, circular, double stranded or single stranded
· Bacterial DNA : easily manipulated, has plasmids (tends to carry genes for antibiotic resistance) , plasmids are typically used for cloning purposes 
· Polytene chromosomes: if a chromosome replicates, but doesn’t divide  more copies of the genes, results in more template, means more protein, larger nuclei. Easily seen at 4x magnification, can study the gene expression, easily accessible and easy to work with
· Lampbrush chromosomes (don’t have this in human cells) , seen in amphibians, looks like a lampbrush, typically seen in egg cells, going through meiosis but express genes (mRNA) at the same time. 
· Eggs must survive in a harsh environment due to external fertilization, acts as protection. 
· With the gene expression already expressed, the external fertilization allows for immediate change and expression of genes, instead of waiting
· Chromatin and condensed chromosome structure: linear structure, helix  histones  solenoid chromatin fiber  chromosomes.
· Condensed chromosome is seen before the cell goes into mitoses, must be duplicated before replicating cell. 
· Telomere, centromere, arm (parts of condensed chromosome) 
· Euchoromatin is more loosely packed 
· Heterochromatin is so tightly packed that there’s no transcription allowed (inactive genes and genes that are not being expressed), has highly repetitive chain , protects the chromosome from damage 
· XX chromosome – one X is always inactive, and thus really tightly packed 
· Barr bodies: Right against the nuclear membrane in females (XX) – one X inactive, one Barr body, 5 X, 4 Barr bodies. Males (XY) have no inactive genes 
· Molecular anatomy of chromosomes
· C-banding, isolate the DNA, stain it. 23 pairs of chromosomes (can see the centromeres in the staining) 
· G-Banding – C-banded DNA digested to eliminate the proteins attached, saw a banding pattern and can see the chromosome pairs 
· Chromosomes have a tendency to break, and re-attach wrong. Observing the pattern lets us know that there’s something wrong 
· Long arm on the chromosome is called the q arm, short one is called the p-arm 
· Banding patterns are genetic markers of itself, lets us identify which bands are supposed to bond with which ones 
· Ideogram: diagram showing the banding of a chromosome
· Distance between the genes allows us to predict whether or not crossing over will occur 
· Mapping chromosomes
· How likely is it for a marker to be transferred with a condition? A condition occurs because of the distance and because of crossing over ( used to identify and discover diseases) 
· Repetitive DNA in the genome
· Highly repetitive: satellite DNA 
· Behaviour: spinning them fast in a centrifuge, break apart 
· See two peaks 
· Localized to the heterochromatic centromeric regions of chromosomes 
· Tandem repeative
· Middle repetive: 
· VNTRs: variable numbers of tandem repeats
· Clusters of 15 – 100 nucleotides 
· Each length represents 1 allele
· Acts as a DNA fingerprint 
· Number of repeats range from 2-100 
· STR: Short tandem repeates 
· Pattern of 2-16 nucelotides are repeated, are directly adjacent to each other
· Di, tri, tetra, etc
· Repetitive transposed sequences: come from viral infections because of deposits via virus, don’t cause diseases. They are transposable elements, so they can move around 
· Multiple copy genes: functional genes repeated in tandem 
· Example: genes for ribosomal RNA
· Molecular anatomy of a gene: what makes an allele dominant or recessive 
· Transcription regulatory element, promoter, translation initiation, 5’ splice site, codons, 3’ splice sites, translation termination, polyadenylation site 
· Exons: coating information for RNA 
· Intron: doesn’t do anything
· Translation initiation and termination: for Rrna
· Example: alpha-globin gene

