Lecture #12 with Douglas Johnson: DNA and RNA structure:
Supplementary info: more info on topics but not being tested on
There is no DNA structure there are DNA structures 
Everything in the cell is dynamic. 
Questions that are key to answer by the end of this section:
· What is the structure of DNA and how do we know?
· Is DNA always the genetic material?
· Is the DNA structure always the same
· Is the DNA structure cell relevant?
· Is the genome what we think it is?
· Without chromatin, would it be necessary to invent it? (next section)
DNA
· Has bases that are heterocyclic (has nitrogen and carbon), aromatic rings
· Contains nucleic acid
· Has purine and pyrimidine (not need to know the #ing systems)
RNA gets modicfied after transcription, and protiens get modified after translation. So you can’t predict the shape of the proteins being made by looking at the neucleic acids. 
RNA
· Uracil replaces thymine (no CH3 group)
· Ribose replaces deoxyribose (2’ OH)
See slide 4 for the basic blocks
RNA forms double bonds
Evidence:
· Transformation experiments
· Chargaff’s rules
· Phage infection experiment 
· X-ray analysis
· Role of Model Building
· The modern “synthesis” – DNA structures
It took 50 years to spread info cause communication was poor
SLIDE 6: shows the basic structural forms of DNA and RNA for different types of organisms
Ds = double stranded
Ss = single stranded
You have more bacterial cells than eukaryotes
Protein is always involved. 
Viroid do not have proteins. 
First experiment done by Griffith:
Transformation experiment, where you isolate DNA and add it to some cells
Competent for transformation if an organism can easily undergo transformation
Lysate: extraction of a cell
· Mice die with s cells because the cells grow and they would produce a toxin and kill the toxin
· Mice live with R cells because it grows but doesn’t produce a toxin
· If he took s cells and heated them up and then added them to r cells than the mouse was transformed. 
· Virulent: able to kill or harmful cell
· S meaning smooth and  R meaning rough, but that factor doesn’t affect the experiment 
· What is the transforming principle? They did (20 years later) they took the transforming principle and treated it with enzymes. (see slide 8) if the trans is a yes then the proteins were not digested properly. The transforming principle is DNA because there was no Transformation. 
· In nature all organisms can be transformed ( a hypothesis). Why do bacteria have mechanisms to take up DNA? As well as viruses and conjugation? 
Chargaff:
· He had a plant lab 
· He wanted to know the chemical nature of DNA
· He would degrade DNA form harsh chemicals into their four bases (he used any sample he could get his hands on)
· He had a way of separating them by chromatography. Almost all the time he found that A was the same as T and G was the same as C (in terms of the ratio)
· So this ratio became known as chargaffs rules 
· Watson and Crick used this info to figure out the structure of DNA. 
When it doesn’t apply: they do not apply because of cells taking up DNA, example a plant cell can take up DNA from a fungus. 
Exceptions to Chargaff’s rule?


Cloning: viruses were used as experiments to figure out cloning. 
Viruses used radioisotopes. Head of viruses is called a capsid.  
See slide 10: protein could be also going into the cell instead of DNA. The green one is bringing in DNA whereas the red one is bringing in proteins. 
· Gives more evidence that DNA is the genetic material. One radioactive strand will make a duplex with a non-radioactive strand  
Fibre Diffraction experiment:
Because the DNA doesn’t really move then the rays would diffract upon it, showing the double helix shape. 
DNA is long and thin, and you cannot crystalize it. you need small pieces of it so it can be crystalized 
The closer the things are in the crystal gel the farther they appear on the projection. 
The X suggests a helix
The spacing between the lines suggests the repeating of base pairs 
This is now refered to the standard model.
Why do we refer to it as the standard model when there are many models? 

THE THREE BIG QUESTIONS:
· Why do bacteria have mechanisms to take up DNA? Lots of things could happen because the DNa is very similar. But transformation for many bacteria is non-specific it’ll just take up DNa. DNA could be digested and the stuff recycled after the transformation. Dna is made up of CHOPN. You need CNP to grow and DNA is a source for that, so that is why we believe that bacteria takes up DNA so they can access more CNP. 
· Exceptions to Chargaff’s rule?  Some bacteriophages have single strands of DNA so they do not apply to the rule. So any organism with a single stranded genome is an exception to the rule(viruses).  If the bases are modified then it also doesn’t apply to the rule. 
· Why do we refer to it as the standard model when there are many models? We have to have something to talk about. The standard is B-form. It is the most commonly compared model. 
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Natural DNA forms a right hand helix:
· DNA strands are anti parallel 
· It has a major groove and a minor groove 
There are diff types of DNA structures:
Example-  A-DNA, Z-DNA, B-DNA
Modern synthesis says that B-DNA is the structure and A-DNA is not.
So B-DNA is the standard form. 
GC- rich means that it has more GC s than ATs.
Z-DNA is left handed, and Z stands for zigzag
For transcription to occur you cannot have the B form.  So as long as transcription and replication is going on it has to change its structure. BUT THEY DON’T CHANGE CHEMICALLY. 
Sturcture is not always the same
What can we conclude about DNA structures? DNA has many structures and is dynamic. 





