Protists

I. Protists are "simple" eukaryotic organisms,. Most of which are unicellular and live

   in aquatic environments. 

A. Protists range in size from microscopic unicellular organisms to colonies (loosely
connected groups of cells) to coenocytes (multinucleate masses of cytoplasm) to multicellular organisms (composed of many cells). 

B. Protists obtain their nutrients autotrophically or heterotophically.
C. Protists may be free-living or symbiotic with symbiotic relationships ranging from
mutualism to parasitism. An endosymbiont lives inside the body of the organism with which it has formed a close relationship. 

D. Many protists reproduce both sexually, often by syngamy (union of gametes), and
asexually; others reproduce only asexually. 

E. Protists have various means of locomotion, including pseudopodia. flagella, and
cilia. Afew are nonmotile. 

F. Phylogenetic relationships among protists are determined largely by 

Ultrasttucture (the use of electron microscopy to study cell structure) and 
comparative molecular data. Most systematists consider the protist kingdom as a paraphyletic group of organisms that contains some, but not all, descendants of a common eukaryotic ancestor. 

2. Protozoa are unicellular heterotrophic protist.
A. Amoebas move and obtain food by phagocytosis using cytoplasmic extensions
called pseudopodia. The parasitic amoeba Entamoeba histolytica cause amoebic dysentery; 

B.Foraminiferans (forams) secrete many chambered tests (shell) with pores through

which cytoplasmic projections extend to move and obtain food. Many fossils
of foram tests are index fossils, markers that helped identify sedimentary rock
layers. 

C. Actinopods are mostly marine plankton that obtain food by means of axopods,
slender cytoplasmic projections that extend through pores in their skeletons. Actinopods with glassy shells are known as radiolarians.  

D. Zooflagellates are mostly unicellular heterotrophs that move by means of whiplike
flagella. The zoo flagellate Trypanosoma causes African sleeping sickness. The zooflagellate Giardia is a primitive diplomonad. Choanoflagellates are zoo flagellates that may be related to the ancestor of animals. 

E. Ciliates move by hairlike cilia, have micronuclei (for sexual reproduction) and
macronuclei (for controlling cell metabolism and growth), and undergo a
complex sexual reproduction called conjugation. The hypotrichs are ciliates with body cilia arranged in stiff tufts called cirri. 

F. Apicomplexans are parasites that produce spores and are nonmotile. They possess
an apical complex of microtubules that attach the apicomplexan to its host
cell. An apicomplexan (Plasmodium) causes malaria.
3. Algae are mostly autotrophic protists with gametangia (gamete containing 

reproductive structures) formed from single cells. 

A. Euglenoids are unicellular, flagellated algae. Many, for example, Peranema, are
not photosynthetic. 

B. Dinoflagellates are mostly unicellular, biflagellated, photosynthetic organisms of
great ecological importance as major producers in marine ecosystems. Their cells often have intracellular shells of inter- locking cellulose plants impregnated with silicates. Many dinoflagellates are endosymbionts, for example, zooxanthellae in corals and other marine invertebrates. Some dinoflagellates produce toxic blooms known as red tides. 
C. Diatoms, which are major producers in aquatic ecosystems, are mostly unicellular, 
with shells containing silica. Some diatoms are part of floating plankton, and others live on rocks and sediments where they move by gliding. 

D. Golden algae are mostly uniceilular, biflagellated freshwater and marine algae that
are of ecological importance as a major component of the ocean's extremely
minute nanoplankton. Coccolithophorids are golden algae covered by tiny, 
overlapping scales of calcium carbonate. 

E. Brown algae are multicellular seaweeds that are ecologically important in cooler
ocean waters. The largest brown algae (kelps) possess leaflike blades,
stemlike stipes, anchoring holdfasts and gas-filled bladders for buoyancy.
They produce flagellated cells during their complex reproductive cycles, which involve alternation of generations. 

F. Green algae exhibit a wide diversity in size, structural complexity, and
reproduction. They share many similarities with plants, and it is thought that ancestral green algae gave rise to plants. Many systematists think green algae should be reclassified in the plant kingdom. 

G. Red algae, which are mostly multicellular seaweeds, are ecologically important in
warm tropica1 ocean waters. Red algae that incorporate calcium carbonate in their cell walls are important in reef building. Red algae lack motile cells and have complex reproductive cycles. 
4. Fungus-like protists were originally classified with the fungi but have several
protist features. 

A. The feeding stage of plasmodial slime molds is a multinucleate plasmodium.
Reproduction is by haploid spores produced within sporangia. Physantm is a model organism used to study many biological processes.
B. Cellular slime molds feed as individual amoeboid cells. They reproduce by
aggregating into apseudoplasmodium (slug), then forming asexual spores. Dictyostelium is a model organism used to study many biological processes such as cell signaling. 

C. Water molds have a coenocytic mycelium. They reproduce asexually by forming
biflagellate zoospores and sexually by forming oospores. The water moldPhytophthora causes serious plant diseases, such as late blight of potato.
5. Protists originated about 1.5 billion to l..6billion years ago and were the first 
eukaryotes. 

A. Based on RNAsequencing data and cell ultrastructural studies, it is thought that
diplomonads, a group of zooflagellates, may represent one of the more ancient
lineages of extant protists. 

B. According to the endosymbiont theory, mitochondria and chloroplasts arose from
symbiotic relationships between larger cells and smaller prokaryotes that were incorporated and lived within them. 

1. Mitochondria probably originated from aerobic eubacteria. Rickettsias are
the closest living relatives of mitochondria. 

2. Chloroplasts or red algae, green algae, and plants probably arose in a single
primary endosymbiotic event in which a cyanobac- terium was incorporated into a cell. Multiple secondary endosymbioses led to chloroplasts in euglenoids, dinoflagellates, diatoms, golden algae, and brown algae, and to the nonfunctional chloroplasts in apicomplexans. 
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