Jan. 24th, 2006
Cyanobacteria (blue-green algae)
· Photosynthesis: cyanobacteria were the first to develop photosynthesis of today.  It could be the greatest invention ever.
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6CO2 + 6H2O → C6H12O6 + O2
         
· Early photosynthetic organisms used sulfur: H2S → S

· Using water allowed organisms to spread out across the globe since it was so readily available—these organisms became dominant

· Chlorophyll a  (see scanned notes for diagram of reaction in thylakoids and stroma)
· All algae and plants use chl a
· Early Evolution: As a result of blue-green algae O2 accumulated in the atmosphere and became toxic killing off most life forms.  The next wave of algae was more tolerant of O2.  This happened over and over again.
· About 1 billion years ago 1-2% O2 and this was enough for eukaryotic aerobic respiration:

Glucose + O2 → CO2 + H2O + ATP, NADPH
· Today 20% O2
· Fossils - banded cherts - formed by ancient sediments in oceans (see scanned notes for drawing)

· Light bands – few algae

· Dark bands – abundant algae

· Early cyanobacteria – Stromatolites 
· From 3 billion years ago and still present today (ex: Shark Bay Australia)

· Layers of algae cemented with CaCO3, mucilage (clear snot-like material)
· Modern cyanobacteria

· Have thylakoids

· Have chlorophyll a (a strong indication that there is a common alga ancestor)
· Have phycobilins (accessory pigments)

· Have circular DNA like bacteria

· No organelles

· No flagella

· No sexual reproduction (simple cell divisions, haploid)

· Types (Diversity)

· Filamentous (see scanned notes for diagrams)
· With specialized cells

· Heterocystoos (“different cells”) 

· Akinetes – cells that occur in filaments. Thick-walled, dormant cells (for years)

· Heterocysts – cells that fix N2 into NH4+ (Ammonium).  Might have evolved from akinetes

· Anabaena
· Without specialized cells

· Lyngbya – swimmers itch, toxic to eat
· Oscillatoria – toxins

· Spirullina – solvent green mass cultured as food supplement
· Non-Filamentous

· Solitary or in aggregations or colonies held by mucilaginous sheath
· Gloecapsa
· Microcystis (sheets, toxins - water quality problem) 

· Ecology

· N2 fixation

· Main source of N on tropical reefs

· Associations with aquatic ferns (symbiosis)

· Periphyton wetlands (mixture of blue-green cells, bacteria, green cells)

· Extremophiles (they love extreme environments)

· High temps

· Low temps

· High pH

· High light

· High salinity

· NOT common in acidic conditions

· Toxins from bloom producing blue-greens

· Anabaena, Aphanizomenon, Microcyctis (“Annie, Fanny and Mike”) polluted water
· Oscillatoria – water quality problems in Phoenix
· Nodularia
· Lyngbya
· Mib and Geosimon – algae compounds in water – bad smell, taste
· Associations

· Lichens (algae + fungi)

· Endosymbiosis

Cyanobacteria gave rise to modern algae + plants
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hv - light energy - photosynthetically available radiation (PAR) is 400 (blue) -700 (red) nm (about half Rsolar)
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