Chapter.14 Protists

Introduction
· Larger and more complex cells than prokaryotes (presence of organelles)
· Very diversified lifestyles
· Most ancient eukaryote fossil known: algae (Grypania spiralis)(2,100 Myr)

Eukaryote Cell: Origin and Structure
· Prokaryote cell
· Eukaryote cell
· Presence of a cytoskeleton and a generally non-rigid cell wall: capacity to change shape and move its internal structures to facilitate mitosis
· Formation of a nuclear envelope which is probably result of infolding of plasma membrane
· Endosymbiont theory (serial endosymbiosis)
· Endosymbiont refers to a cell that lives inside another cell (host cell)
· Host cell: ancient eukaryote
· Ancestors of mitochondria and plastids (chloroplasts and associated organelles) were absorbed as preys or parasites and establish a symbiotic relationships w/ the host
· Proof: both organelles have their own DNA
· Ancestors of mitochondria:
· Alpha proteobacteria: ex. Rhizobium lives inside root nodules of legumes
· Ancestors of Chloroplasts:
· Cyanobacteria: only prokaryotes capable of photosynthesis (producing dioxygen)
· Primary and secondary endosymbiosis

Evolution of Multicellularity and Sexual Reproduction
· Advantages of multicellularity:
· Appeared, independently, 25+ times during the history of eukaryotes
· Multicellularity offers:
· Organism exceed size limits imposed by diffusion
· Longer lifespan
· Permits increasing complexity by allowing differentiation of cell types within one organism
· A greater efficiency for feeding, locomotion, protection and reproduction
· Intermediate steps b/w uni- and multicellular organisms: colonies
· Cyanobacteria showing a beginning of multicellularity and interconnections b/w cells
· Empty ball made of 50,000 bi flagellated unicellular organisms connected by strand of cytoplasm
· Presence of cells w/ eye spots especially on one side (able to use taxis)
· Cell differentiation is minimal:
· Somatic and gonadial cells 
· Asexual reproduction (gonadia cells): produce small colonies within larger colonies
· Sexual reproduction (transformation of somatic cells in gonads; will produce dormant zygotes)
· Male/ female colonies (dioecy)
· Colonies w/ male and female gametes (monoecy)
· Parthenogenesis
· Hermaphroditism 
· Sequential hermaphroditism
· Why sexual reproduction?
· Asexual reproduction offers an advantage in numbers
· Asexual reproduction offers an advantage in terms of hereditary transmission to the next generation
· Sexual reproduction offers an adaptive advantage (by the production of genetic variability and the elimination of recessive alleles)
· Sexual reproduction is complex trait that probably evolved only once very early in the evolution of eukaryotes
· Bangiomorpha pubescens
· Most ancient multicellular eukaryote fossil showing the capacity of sexual reproduction (age: 1,200 Ma)

Diversity of Protists
· Diplomonads (Giardia intestinalis)
· Intestinal parasites w/ multiple flagella (giardiasis: diarrhea)
· Affects 10-20% of populations living in temperate or tropical environments
· 70% of carriers are asymptomatic
· Parabasalids
· Flagellated parasites moving by undulation of the cell membrane
· Trichomonas vaginalis
· Feeds on the vaginal epithelial cells
· 180 million infection/year
· STI 50% asymptomatic
· Euglenozoans: flagella w/ crystalline rod
· Example: parasite Trypanosoma
· Africa: 40,000 deaths/year due to sleeping sickness
· South America: 13,000 deaths/year due to Chagas disease
· Alveolates: 7000+ species
· Alveoli under the plasma membrane 
· Plasmodium and malaria
· 300 million people infected
· Do the link w/ sickle cell anemia
· Stramenopiles: e.g. diatoms (100,000 species)
· Unicellular algae (part of the phytoplankton) w/ a unique glass-like wall made of hydrated silica embedded in an organic matrix
· Very solid structure
· Diatoms absorb 25% of atmospheric CO2 and produce 25% of O2 of the planet
· Diatom blooms are a possible carbon sink
· Amoebozoa
· Species w/ pseudopodia lobes form
· Ex. Amoeba (Amoeba sp.) Heterotrophic able to engulf its prey
· Golden Algae (part of marine and freshwater plankton)(unknown number of species)
· Presence of yellow and brown carotenoids
· Cells are usually bi flagellated forming a feathered flagellum at one end and a more simple flagella at the other end
· Mostly unicellular, few colonies
· Mixotrophic: photosynthesis + ingestion of food particles (living cells)
· Brown Algae (seaweeds)
· Approx. 2000 species
· Multicellular and complex 
· Color associated w/ carotenoids in plastids 
· Spores have flagella
· Group that has evolved independently from plants: thus, they don’t have roots, stems or leaves
· They form thallus
· Stipes could be as long as 60 m
· Ex. Laminaria (30 species): kelp (giant seaweed) edible
· Red Algae (6,000 species)
· No flagellate stage in life cycle
· Presence of phycoerythrin (red pigment) that masks the green of the chlorophyl
· Most abundant large algae in warm waters
· Can live in deep waters
· High commercial importance
· Green Algae (chlorophytes 7,000 species + charophytes 700 species)
· Lives in freshwater or in soil
· Group related to plants (charophytes)
· Name associated w/ the colour chloroplasts
· Chloroplasts that closely resemble those of plants
· Different types of chlorophytes
· Unicellular (ex. chlamydomonas)
· Symbiosis w/ other eukaryotes
· E.g. w/ eumycetes (fungi) to form lichen
· E.g. Volvox; Caulerpa; Ulva; w/ different levels of organisation (larger + complex individuals): colonies, multicellular bodies and no cytoplasmic division

Conclusion
· Protists from a complex paraphyletic group
· Protists cells contain a well-defined nucleus and several cellular organelles and a cytoskeleton
· The serial endosymbiosis explains the origin of mitochondria and chloroplasts in eukaryotic cells
· Evolution of multicellularity (several times) and sexual reproduction (probably only once) has occurred in this group
· In general, asexual reproduction is the most common means of reproduction, sexual reproduction is a complementary method
· Green algae (Charophytes) form the sister group of plants 
· The choanoflagellates contains sister group of animals


