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Chapter 28) The Origins of Eukaryotic Diversity p. 545-554
· Introduction to the Protists
· Systematists have split protists into many kingdoms

· protist kingdoms have been redesigned many times and are still being redesigned (the only thing organisms labeled as protists had in common was that they were not animals, fungi, or plants)

· “protist” will refer to a diversity of eukaryotic kingdoms

· Protists are the most diverse of all eukaryotes

· most protists are unicellular, but some are multicellular
· Nutrition

· most protists are aerobic
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some are photoautotrophs (contain chloroplast), some are heterotrophs (absorb organic molecules/ingest food particles), some are mixotrophs: combine photosynthesis and heterotrophic nutrition (ex: Euglena)

· protists can be divided into 3 groups - protozoa: ingestive (animal-like), absorptive (fungus-like) protists, and algae: photosynthetic (plant-like)

· Motility

· most protists have flagella or cilia for moving

· Life Cycles

· mitosis, with some variations, occur in almost all protists

· some protists are asexual, others use meiosis and syngamy: the union of two gametes

· cysts: resistant cells that form in the life cycle of many protists; can survive harsh conditions

· Protistan Habitats

· most protists are aquatic – live in damp soil, leaf litter, and other moist habitats

· plankton: communities of organisms that drift or swim near water surface

· phytoplankton: base of most marine and freshwater food webs

· other protists live in body fluids, tissues, or host cells

· The Origin and Early Diversification of Eukaryotes

· Endomembranes contributed to larger, more complex cells
· prokaryotes evolved to be more complex: evolution of multicellular prokaryotes, evolution of complex communities of prokaryotes, and evolution of separation of different functions in one cell
· endomembrane system of eukaryotic cells evolved from infoldings of prokaryotic plasma membrane

· Mitochondria and plastids evolved from endosymbiotic bacteria

· plastids: class of eukaryotic organelles that includes chloroplasts, as well as other types of photosynthetic and nonphotosynthetic plastids
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serial endosymbiosis: theory proposing mitochondria and chloroplasts used to be small prokaryotes living in larger cells; ancestors of mitochondria were aerobic heterotrophic prokaryotes and ancestors of chloroplasts were photosynthetic prokaryotes

· endosymbiont: cell that lives within another cell

· evidence supporting this endosymbiotic origin: existence of modern endosymbiotic relationships, similarity between bacteria and chloroplasts and mitochondria (similar size, divide by a process like bacteria’s binary fission, contains genome of single circular DNA molecule, etc)

· The eukaryotic cell is a chimera of prokaryotic ancestors

· The Ancestors of Mitochondria and Chloroplasts
· SSU-rRNA: gene for the small ribosomal subunit RNA; present in all organisms, so it is used for studying evolution; evidence from SSU-rRNA supports a cyanobacteria and plastid relationship
· cyanobacteria share ancestor with plastids of plants and eukaryotic algae

· proteobacteria share ancestor with mitochondria of all eukaryotes

· Gene Transfer to the Nucleus

· hypothesis: endosymbionts transferred some DNA to the host cell’s genome, which is why plastids and mitochondria are not genetically self-sufficient
· Secondary endosymbiosis increased the diversity of algae

· hypothesis: plastids were acquired independently several times during early evolution of eukaryotes
· secondary endosymbiosis: acquiring of plastids of some algal groups (those with envelopes with more than 2 membranes); occurred after heterotrophic protist engulfed an alga with plastids
· primary endosymbiosis: eukaryotes acquired  ancestors of plastids by engulfing cyanobacteria

· Research on the relationship between the three domains is changing ideas about the deepest branching in the tree of life

· relationships between the three domains are much more complex than previously believed, so the simple tree diagram is replaced by a web diagram that shows a different view of the relationship
· The origin of eukaryotes catalyzed a second great wave of diversification

· figure is a hypothetical phylogeny for some of the major groups of eukaryotes
· based on comparisons of cell structures, life cycles, and molecules
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