Lecture #15: chromatin continued
Hierarchy organization: more complex is built on simpler models
Different chromatin structures:
· Nucleosome
· linker has no H1
·  remove proteins to inactivate
·  H1 binds the linker
· Solenoid 
· Helical
· No precise parameters
· Less defined structure
· Bc its made of a lot of nucleosomes we can bring together sequences that were distant before
· 6 turns is around 1200 base pairs
· (slide 13) there are 3 types (depends on organism) they are known as looped models. 
· Solenoids have to come apart, the histones have to come apart to transcribe then once it is transcribed it has to build back up again. 
· Metaphase chromosomes are metabolically inactive
· The parts that are held together could be related to the properties of the matrix (which is pro)
· You can express a gene in one loop and not have to undue the whole DNA 
· they would dye the chromosomes in the cell, they noticed that the chromosomes would occupy a certain place in space. 
· Sequences that are more distant can now be closer together!! **
General properties:
 Mitroscopy saw different regions of the chromatin (dark regions (more dense) and light (less dense))
Heterochromatin:
·  Dark regions
· Dense
·  Genes are generally inactive (cannot be regularly expressed)
· DNA is more methylated
· Centromeric and telomeric regions
· Highly enriched in DNA repeats ( a million copies of the same sequence)
· 15% or higher of genome *****
· Regions that are highly hetero are consitiutive and areas that need expression sometimes are called facultative 
· X in activated chromosome is the most dense
· Sperm is the most condensed  ( most condensed state as possible)


Euchromatin:
· Less dense, more dispersed
· Genes are generally active
· DNA are less highly methylated
Chromatin remodeling:
· Need to remove histones before other prots can attach
· Histone remodelling complexes help modify and fold up the DNA 
· The histones ARE NOT degraded, they are removed and then they can be used again
· Recruit enzymes modify the histones 
· A lysine is the best studied system 
· Not all lysine gets changed but the important ones do and some of the others
· Modifications affect the tails on the surface of the nucleosome
· This regulates a gene
· The process must be reversible
· There is an activator and a signal, by adding or removing signal the chromatin can be modified
· Activator binds to the remodeling complex, This then opens up the gene to allow prots to bind to it to preform transcription
·  Complex binds to the promoter
· See slide 18 for diagram

Histone code:
· If things couldn’t be modified then it was affected by cancerous states
Summary:
· See slide 19

Quiz:
You need basic proteins but if you don’t have them how can you condense it? using protamine (must have similar properties of  histones)
If you don’t have an H1 what happens? You need to use another histone with the same properties
Viruses have no histone genes, what do they do/have? They could have something like protamine, they must have their own proteins in the head that condenses the DNA and RNA.
What happens to the structure during metabolic processes? It changes an breaks down. What happens to the histones during transcription? They are just displaced and removed (NOT BROKEN DOWN) and after transcription they are assembled back. What about DNA repair, what happens to the histones? It must come apart and then it folds back up. During replication? They are new ones made so there are more for the daughter cells. 
Replication:
· DNa is antiparallel
· Two stands of paretnal DNA molecule needs ot unwind aided by helicase
· The template strand is exposed for DNA synthesis (always 5 to 3)
· Synthesis follows the base pair rule
· DNA replication is semiconservative
ALWAYS 5 to 3
· Primary enzymes are DNA polymerase
· Replication begins at a certain origin (pro), or ars (autonomously replicating sequences, euks)
· A 3 primer starts a synthesis
· If there is no primer than DNA synthesis cannot happen
· Sometimes RNA polymer can start the replication is the primer is missing or absent (by opening up the DNA strands)
· [bookmark: _GoBack]Prots can act as primer  cause of the OH side chain

