Lecture 2 01/07/15
· Big to small— the nucleotide; chromatin, etc--life
· Genetics is life; genetics is complexity
· Diversity 
· The tree of life—the biggest thing on the planet
· This is where genes and genomes are found
· Evolution and diversification of life are the resule of genetic and genomic changes
· The domains of life= bacteria, archae, eukaryotes
· Archae is one of the most abundant species—but we don’t know much about them
· All 3 domains share a common ancestor LUCA
· If theres a living thing on earth there are thousands of virus that effect it
· All of these groups have genomes
· Genomes—a set of genetic instructions within a biological compartment; 
· For example a nucleus is a biological compartment--- nuclear genome
· Genomes found on the tree of life
· Where did it originate from—LUCA genome
· It is believed that before the DNA world there was a RNA world
· Interesting to think about that some virus have a RNA genome—so does that mean that because having all info stored in the DNA world it was store in RNA
· RNA intermediate? Does that tell us something
· Appreciation for the tree of life because by comparing the genetic info you can tell how everything is related even the most diverse species
· Eukaryote--  bio diversity--- lots of linages; mostly microbes
· Most of the known biodiversity is microbial; most of the known genomic & genetic diversity is found in microbes
· If everyone started studying genetic diversity we would discover many things
· To understand genetics and evolution; we need to study and understand microbes
· Microbes interact and give rise to diversity
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· -2 different bacteria gave rise to different eukaryotes 
· -how many distinct genomes can a eukaryote have?
· -what is a genome—a set of…
· -humans have 2 genomes; nuclear and mitochondrial 
· -plants have 3; chloroplast
· 15 distinct genome in sushi
· -microsporidian parasites have 1 genomes—fungi
· share common ancesters with yeast and mushrooms
· -they have lost their mitochondrial genome
· They need to be very small
· Cant go back to be another fungus
· The genes either tranfered to the nucleus or just lost
· Complete genome lost
· No longer froms oxidative phosphorylation—called a mitosome
· Can chloroplast lose their genome?
· Polytomella—doesn’t use sunlight; autotrophic
· The chloroplast are being used as storage; primary function not preformed
· Rafflasia(parasitic plant) has lost chloroplast gemone is lost it uses energy from tetrastigma(host)
· Can you have 4 different genomes?
· Yes you can!
· Chloracachinophyte algae have 4; not like normal algae
· Nucleomorph genome
· Non photosynthetic eukaryotic gobbles up the green algae 
· Theres gene loss and transfer
· 1 and 2 are from host, 3 and 4 are from they algae that is no longer alive—4 would eventually disappear because its not really needed 
· To understand genetics and evolution you need microbes
· How many distinct genomes can an organism have
· Only eukaryotes have more then 1 genome
· Bacteria and Archae have a single genomes and a complex history
· If we were asked to watch a bacterium 
· Duplicate with binary fission—vertical transfer of genetic info
· 3 different types of bacteria; put them in the same environment 
· Transfer of genetic info from bacterias of each group—called horizontal gene transfer
· This happens a lot
· The swapping can occur between different microbial species—(can be very different)
· Gene transfer leads to—
· Quick antibiotic resistance with swapping genes;
· Increasing fitness by getting genes from other places 
· Can also decrease fitness; if they grab a shitty gene
· New host/vector
· Adaptation to new environments
· Tree of life 
· Should also show you the fact that theres also horizontal gene transfer
· Not sure about horizontal gene transfer in eukaryotes—thinking about it theres is probabaly a lot
· Most of the tree are microbial 
· Gene transfer with viruses—bacterial getting viral genes affecting thing in different ways
· What about it all?
· The tree is a misrepresentation 
· Life should be visualized as a web 
· It is the web of life because there genes coming in from everywhere
· Still have natural selection in 
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- lots of variation in non coding DNA
- genomes are made up of one or more chromosomes
- Chromosome ploidy number
· Mono pliod one copy
· Di – 2
· Poly—more than 2
· You can still be mono ploid and have 3 chromosome, you just only have one copy of them
· Chromosomes can be 
· Linear and circular
· Intact—genome found on one single chromosome
· Fragmented- genome found in more than one
· Branched—
· Linked circles—
· Tree of life
· Ecoli and methanothermobacteria(archaea)—both circular and monoploid
· Plasmids—extra chromosomal
· Extreme polyploidy-- epuloiscium
· Symbiont of 
· 3.8 mb circular DNA present in 100000 copies almost 720 Gb 
· Causes the cells to be very huge size on a . almost
· Borrelia—causes lime disease
· Single linear chromosome
· Like nuclear genome
· Does it matter if it is circular of linear?
· There is a huge impact
· Cicular genomes are very easy to replicate
· Linear genomes hard to replicate—telomeres are at the end of the gene so they are prone to being damage—think split ends
· Linear—there is a gap at the end of the new gene; this is called the end replication problem 
· All linear chromosomes must over come this
· How does borrelia do it, circular telomeres—protects telomeres
· How do we do it, we use telomerase
· One part protein one part RNA
· Shorten telomere, telomerase comes in and binds and slides along extended the end
· Other enzyme comes in and 
· Telomerase is eukaryotic 
· Nucleus—linear and fragmented; telomerase, any ploidy
· Mitochondrial and choloroplast—linear or circular
· Lots of diversity 
· Extreme Examples
· Adders tongue 
· Diploid with over 1200 nuclear chromosomes
· How did this evolve to such a complex state
· Duplication followed by divergence 
· Diploid 1 set; multiple whole chromosome duplication event; polyploidy; divergence—maybe in pars sequences go to different places becoming more unique; then go back to a diploid state
· Tree of Animals
· Most animals have a circular mitochondrial chromosomes
· Jelly fish—circular some linages have linear genomes with a protein complex that protects the ends; some are fragmented 
· All these different chromosomes have very similar genes 
· Simple—more complex(linear) —very complex(genetic upheaval fragmented)
· Mutation occurs through chance? 
· What has been gained from having these fragmented ones
· Things can happen through genetic ratchets 
· Kinetoplasts—thousands of mini circular chromosomes linked; some maxi circular floating around; genes are on maxi and the mini ones have none; the mini circles help to replicate the maxi ones 
· Genomic complexity—same genes one more complex than the other one
· What been gained tho?
· Chromosomes don’t look like a line and a circle
· Circular genome folds; not just a pretty circle 
· Nuclear chromosome—theres lots of folding and is tightly packed with proteins that help to package it inside its compartment
· Ave human nuclear chromosome is 3cm long
· 46chromosomes= 2 m per nucleas
· Nucleosomes have histone proteins and it is packages 
· Histones also found in archaea; template for complexity in eukryotes 
· Who cares?
· Chromosome structure impacts how gentic information is expressed and inhertited 
· [bookmark: _GoBack]They have huge impact in how the information 
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