Genetics Lecture 2 

Describe the molecular anatomy of genes and genomes 

· Watson and Crick created a model of DNA that featured two strands of intertwining nucleotides that allowed for separation and reformation of the DNA within the cell – allowed for the replication of genetic material 
· DNA replication isn’t just seen with one simple mechanism – there are many enzymes that are active in the replication of genetic material within organisms 
· Topoisomerase is the enzyme responsible for the initiation of unwinding of the DNA – takes advantage of the tension between the strands; a single nick at the end of the DNA can start unravelling DNA. 
· DNA Helicase unwinds the original double strand  - the strands have high affinity for each other due to hydrogen bonding – ATP is needed to keep the strands apart. 
· DNA Polymerase runs along the single-stranded molecule of DNA – forms a covalent phosphodiester bond  - energy in triphosphate is used toward the growing second strand.  A primer (3’OH) group is added onto the forming strand. DNA polymerase II is responsible for forming the new DNA strand 
· Primase attaches an RNA primer to the single-stranded DNA (sub for 3’OH) – Removed by RNase H, gap is filled by DNA polymerase I 
· Ligase catalyzes formation of phosphodiester bond – fills the unattached fap left when the DNA primer is removed, and filled in. DNA Polymerase can organize the bond on the 5’ end, but ligase makes bonds on the 3’. 
· Single-stranded binding proteins bind to the DNA while it’s single-stranded to keep it from being degraded. 
· DNA polymerase can only act from 5’ to 3’ 

Discuss the hallmark features and organization of chromosomes 
Describe the hallmark features and organization of genes and explain the role of each of these features 
Describe the hallmark organization of genomes 
Describe the cytological anatomy of chromosomes 
Discuss different types of DNA sequence organization 
Define key terms and solve problems. 

· Crime scene evidence, used the protein in forensic test from seminal stains, phosphoglucomutase (PGM+1) Secretor A Status that was attributed to about 10% of the population in Britain. 
· First case to find someone guilty using DNA forensics 7
· DNA fingerprinting applied by De. Alec Jeffreys, exonerated an innocent man as well as linked both murders

How Do You Know There’s A Gene – Question Asked in Class (Flowchart) (Forward and Reverse Genetics) 

Scientific Evidence  Question asked, hypothesis, evidence that might support or reject the hypothesis 
When posing a question  Problems: What is the right question to ask? If there’s no background information about the subject, how can a question be posed? 

What makes a good research question? – Something that can be tested, addresses a gap in existing knowledge, results must be reproducible in the same conditions, needs to be narrow and specific, and needs to be measured by variables.

Genetics in Investigations 

Forward genetics: Uses biological phenomenon (genetic variants)  induce mutations  screen genetic variants  confirm transmission and map it  DNA sequence and gene function 

Reverse Genetics: 	 Putative Gene (DNA sequence, known or not)  induce mutations  screen genetic variants  gene function
			Putative Gene (DNA sequence, known or not)  functional genomics  gene function

How can we differentiate between individuals, genetically speaking? 
How can investigators estimate the probability of matches? 
What concepts and experimental approaches allow us to draw conclusions about inheritance of genetic traits? (Predicting outcomes, determining genotypes, genome manipulations) 

DNA starts off as bases, must be transcribed to RNA (translated), into RNA (mRNA, rRNA, tRNA)  Ribosomes are used to translate RNA into proteins. (Chapter 1, page 2)  Process is used as a basis for forming hypothesis and questions 

Characteristics of Genetic Material: 
1) Storage of information 
2) Replication (to pass on to other cells)
3) Expression of information 
4) Variation by mutation (allows for adaptations in species of animals) 


Nucleotides: Building blocks of nucleic acids 
Pyrimidine ring  Cytosine, Uracil, Thymine (One cyclic structure) 
Purine ring  Guanine, Adenine (double ring) 
Ribose, 2-deoxyribose 

Other types of bases (impacts the DNA) 
Cytosine  can bond to uracil and adenine 
Adenine  Can bond to hypoxanthine and cytosine 
5-BU Ketoform can bond to adenine 
5-BU enol form can bond to guanine 
Guanine – 6-ethylguanine bonded to thymine 

Nucleosides vs Nucleotides 
Nucleosides do not contain a phosphate atom. 

Polynucleotides  Storage of information, extraordinary variation is possible 





