Bio 1 – Lecture 12
Protists
Eukaryotes – nucleus, membrane-bound organelles

single or multi-celled without specialization
Proto-zoa, Proto-plants, Proto-fungi – Paraphyletic 
Evolution of Eukaryotes


~1.5 billion years ago


first were likely heterotrophic (making own food requires advanced organelles)

endosymbiont theory – symbiotic prokaryotes



molecular data for mitochondria – closest relative are obligate parasitic bacteria



chloroplasts – rounds of symbioses, groups with chloroplasts with 3 & 4 membranes – how?




also remember DNA & ribosomes, can divide within cells

Diversity

single celled, colonies, true multicelled


sizes:  microscopic single cells all the way to giant kelps (75m)


locomotion:  sessile, cilia, flagella, parapodia


nutrition: autotrophs & heterotrophs, some parasites


reproduction: asexual & sexual, and both
Basic types of protists:  protozoa, algae, “lower fungi”

Protozoans


mostly heterotrophic


mostly unicellular


locomotion by flagella (zooflagellates), cilia (ciliates), pseudopodia (amoebozoa)


Groups:  

1.  Zooflagellates



Excavates – anaerobic



most lack mitochondria and other organelles – what can you guess about them?





parasites





*Giardia intestinalis – backpacker’s diarrhea






cysts leave in feces, coat intestines, interfere with absorption





2 haploid nuclei:  haploid prokaryotes – haploid nucleus in eukaryotes – 2 haploid 






nuclei – diploid nuclei (fusion)?



*Euglenozoans – unicellular, biflagellate (one tiny), some are photosynthetic, some parasitic



asexual reproduction only (that we know of)




autotrophs have chl a, b, carotenoids – just like higher plants





but can become heterotrophs if kept in the dark





phagocytosis of organic matter




freshwater and marine




trypanosomes – parasitic (African sleeping sickness); tsetse flies




probably something released by the protist 



*Choanoflagellates – collared cells, usually colonial




wave flagellum around to generate water currents for feeding




colonial choanoflagellates = primitive sponge?

2.  Ciliates – use cilia, unicellular *


trichocysts – harpoon organelles


some are sessile and use cilia for feeding currents



two nuclei:  micronucleus is diploid – reproduction 




        macronucleus is polyploid – cell metabolism and growth



conjugation – meiosis of micronucleus, 3 disintegrate, mitosis, exchange of one, fusion


3.  Amoebozoa* – pseudopodia (cytoplasmic projections); amoebas and slime molds



amoebas found everywhere, engulf food




amoebic dysentery, cysts in water again




slime molds





plasmodial – multinucleated mass of cytoplasm






on decaying organic matter, damp






moves along areas






when dry or nutrients low, reproduces







stalked sporangia, meiosis makes resistant haploid spores






when conditions better, spores hatch haploid cells







haploid cells fuse to make diploid








nucleus divides, cytoplasm doesn’t = multinucleate





cellular – individual cells that associate together when conditions are dry





form fruiting bodies and release spores – become individual cells



*Cercozoans – amoeba in tests, generally marine, pseudopods extend through test



often contain algal symbionts




Foraminiferans – calcium carbonate tests (white cliffs of dover, chalk)




settle out when dead





catch prey





usually multi-chambered




Radiolarians – silicate tests, glassy


4.  Apicomplexans (Sporozoans)* – flexing movement




parasites that form spores as part of their life cycles




malaria – Plasmodium, similar to virus (bursts cells) but replicates itself



life cycle – Anopheles mosquito, hepatic & erythrocyte stage

Protofungi? (Chromista)

water molds



grow over organic material, digest it externally and then absorb the nutrients



mycelium = body; made up of hyphae



multinucleated cell



cell walls of cellulose & chitin


asexual reproduction during favorable conditions (if it ain’t broke) – tip = zoosporangium



sexual during unfavorable – hyphae from different strands have segments which undergo meiosis 




making haploid gametes that fuse when in contact



*zoospores vs. oospores



infect fish, and cause crop damage in moist areas (potato blight)

Protoplants? (Chromista)

phytoplankton & algae – photosynthetic protists


Mostly Unicellular Groups:


*Dinoflagellates


cellulose plates



flagellates – you guessed it, usually two, one apical, one ventral in a transverse groove



chl a, b, carotenoids, fucoxanthin (yellow-brown)



asexual mostly, sometimes sexual



often form cysts – Pfeisteria, fish kills, different forms, toxin


red tides, toxins, shellfish poisonings (PSP, DSP)



causes? nutrient runoff?



zooxanthellae – where?


*Diatoms - mostly unicellular, some colonial


silicate valves, like Petri dishes



asexual halves until too small, then sexual (meiosis) restores original size



major producers in ocean


diatomaceous earth – for filtering, insulating, soundproofing


also cause some problems for humans (ASP – Psuedonitzschia) and fish (Chaetoceros)


*Golden algae – unicellular, mostly flagellate, covered in calcium carbonate or silicate scales



fresh water or marine



chl a, c, carotenoids



coccolithophores


Mostly Multicellular Groups:


Brown algae – Phaeophyta


multicellular



why not plants? eukaryotic, autotrophic, multicellular, cells walls with cellulose



 no tissue differentiation, different pigments (c not b), no starch production (laminarin)



blade, stipe, holdfast, pneumatophores



*often in colder, rocky areas



rockweed (Fucus, Ascophyllum)




kelps (Laminaria, Macrocystis)




Sargassum



many produce algin – protects against desiccation, used as thickener



*alternation of generations – haploid vs. diploid



gametophytes (n) much smaller




major phase is sporophyte (2n) – meiosis occurs to produce male and female zoospores





germinate, mitosis, fertilization





sporophytes are not male or female, only gametophytes are


Red algae – Rhodophyta



*filamentous (polysaccarides like agar & carageenan) or crustose coralline (calcium carbonate)



urchins, alternate stable states with kelps





Polysiphonia, Porphyra



*chlorophylls a & d and phycoerythrin – which algae where?



absorbed light used, reflected light (what you see) not



also exhibit alternation of generations, but do not produce motile cells (more complicated)


Green algae – Chlorophyta



green closer to true plants because of chloroplast membranes




green algae also have pigments & cells walls (cellulose) like land plants




believed that land plants came from greens



single or multi celled 



multi are usually leafy, some filamentous



alternation of generations, haploid and diploid stages often look very similar




sex cells motile; isogamous vs. anisogamous (mostly oogamous)



*freshwater, marine, few terrestrial - some symbionts (lichens)





Ulva, Volvox, Chlamydomonas, Codium, Enteromorpha, Caulerpa (Mediterranean)

