Lecture #14: DNA and RNA structural forms continued:
Is DNA always the genetic material? Could be RNA or DNA but generally yes
Is the DNA strcture always the same? No 
Is the DAN strcture relevant? Somewhat, but the protien bound to it is relevant 
· Avery-Macloed-McCarthy modified Transformation
· Fibre diffraction helped find the standard model of DNa
· Microheterogeneity 
· DNA aptamers look like protein sturctures due to the way they fold up.

RNA structure:
Slide 15: shows a virus with loops of DNA coming out (the string-like things). DNA is treated with something to be visible. 
In E.coli you have a bacterial DNA and plasmids, the DNA is condensed in the nucleoid. 
Microscopy ** 
After histones (proteins ) are removed then you can see the individual DNA because the DNa is released from the chromosome (slide 17). In the picture you cannot see the individual DNa very much in the middle because each chromosome has so much DNA. They call the black part in the picture the matrix.  
· RNA is also highly organized. 
· Primary : just the sequence
· Secondary: has H bonding
· Tertiary: has anticodon and the structure twists together to form another structure. You cannot predict that via the sequence. Bc the hydrogen bonding bonds in 3D in tertiary compared to 2D bonding in secondary. You can use the sequence to predict the secondary structure. Tertiary has proteins attached to it which makes it hard to predict its structure. Also, modified bases is also a factor for difficulty to predict the last structure. 
· The red dots in the diagrams on slide 18 show the modified bases
Slide 19: blank – intron.
Model of a group II intron showing extensive pairing with itself (p.295), this is an intron structure.  
As complexity increases then finding things and predicting things decreases. 


Modifications:
· Normally post replication (DNA)
· RNa has many extensive modification, normally post transcriptional 
What are the changes and how does it change the function. ( HOW TO ANSWER QUESTIONS TO GET FULL MARKS)

Structures are dynamic, and are affected by many physical things.  They are constantly changing.
We can conclude that there are many structures for DNA, DNA-protein, RNA, and RNA protine in the cell. This is not surprising because they are dynamic. 
Practice Questions ( DO AT HOME):
 Using the info on slides 8,9 and 10 can you create hypothesis about :
· The experiment of Avery…, the “transforming principle was DNAase-sensitive”. What would conclude if in similar experiment done today the “the transforming was principle RNAase-sensitive” was protease-sensitive” ?
· The experiments of chargaff, A was not the same as T; the amount of G was not the same as C. There are multiple possible answers.
· The experiments of Hersey-chase, both 32P 35S were found in progeny. 

Chromatin a Dynamic Structure:
DNA in a genome is almost always binding to a protein.
The basic principles:
· DNA packaging involves specific proteins. 
· Packaging is achieved via the use of repeating subunits
· More compact structures are based upon simpler structure (str)
· Subunit assembly must be dynamic to allow for low condensity
· Protein (prot) modification can affect chromosome str 
^ called the “histone code”

Viruses:  use basic prot that may be part of the capsid
Bacteria: use basic prot such as “HU” and “IHF”, “H-NS” to form a series of loops called a nucleoid
Eukaryotes: use basic prots called histones AND a hierarchiral organization
Why are all these prts basic?  Have a positive charge at neutral pH
The key interactions is the phosphate groups for these proteins. 
In some cases you don’t have histones organizing DNA, the other proteins that do this organize the DNa to be more dense

DNA org in euk and pro
· Histones pack euk DNA at successive levels of org i.e. hierarchical org
· Many nonhistone proteins have a key role in regulation of gene expression
· DNA is organized more simply in prokaryotes than euk
· DNA-prot interactions follow the same basic principles
Bacterial chromosome:
· Sizes range from 500- 10000 kilobase pairs (kb)
· Cloased, circular molecule of DNA packed into nucleoid
· Replication begins from a single origin, proceeds in both directions
· Plasmids (in many bacteria) replicate independently of the host chromosome
The bacterial nucleod
· DNA + basic prots as HU, IHF, H-NS, Fis, StpS (these prots form at the bottom of the loops)
· 40 to 50 supercoiled loops of DNA/genome in E.coli
· The loops are secured by protein-protein and prot-DNA interactions ( I will call this the” Matrix” )
· This is not dynamic but it has to be dynamic 
Euk chromosomes:
· Slide 8  
· The nucelosomes are crystalized when DNA wraps around it
· Nonhistones regulates genes
Nucelosomes and chromatin
 Slide 9 
You see bumps (like beads) if H1 is removed. 
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