BIOL 2108   LAB 3. PROTISTS 


A. INTRODUCTION TO THE PROTISTS

A.1. WHAT ARE THE PROTISTS?

The protists are a polyphyletic kingdom.  In other words, unlike the other kingdoms which represent a cohesive evolutionary group decended from one common ancestor (monophyletic groups), the Kingdom Protista is composed of a number of unrelated groups, each with its own unique ancestral origin.  The Kingdom Protista is classified in the Domain Eukarya, along with three other eukaryotic groups: Kingdom Fungi, Kingdom Plantae, and Kingdom Animalia. The Eukarya are characterized by having a membrane-bound nucleus, membrane-bound organelles, and chromatin (DNA packaged with histone proteins, organized into multiple molecules, called chromosomes). It should be noted that the ribosomes within the Domain Eukarya are consistent in size and shape. Unlike the prokaryotic domains, which are exclusively asexual in reproduction, the eukaryotes are primarily sexual.

Traditionally, the Kingdom Protista are a group characterized by eukaryotic, primarily single-celled, primarily motile, organisms that can be either autotrophic or heterotrophic.  From a practical standpoint, the Kingdom Protista is a grab-bag of organisms that really cannot be classified into any other kingdom. Within the last 20-30 years, scientists have made a big effort to resolve evolutionary relationships within the kingdom. These scientists have identified 5 different lines of evolution within the kingdom; each of these has been designated as a supergroup.  The protistan supergroups are the Chromalveolata, Unikonta, Archaeplastida, Rhizaria, and Excavata.  We are not going to attempt to resolve any of these supergroups.  Despite the fact that these are, without a doubt, evolutionarily valid groups, they are of limited practical value in classifying the protists. Yet, you should be able to recognize these names as phylogenetic lines of protists.  


A.2. TRADITIONAL CLASSIFICATION OF THE PROTISTS

Traditional classification of the protists was made on the basis of what are very practical, easy-to-distinguish, motility differences; this classification was artificial, but very practical.   Since this method of classification is still adhered to by scientists working in the field, your job will be to know this classification.  Reproductively, the protists demonstrate both asexual and sexual forms of reproduction.

There are three major groups of protists:  The algae are the photosynthetic protists.  The protozoa are the heterotrophic protists.  The fungal protists are organisms that resemble fungi in terms of their filamentous organization and the formation of spores (the fungal protists will be mentioned in next week’s lab on Fungi and Seedless Plants).

Algae.  The algae are the photosynthetic protists.  The algae are traditionally classified on the basis of their color – owing to differences in the specific pigments that are used for photosynthesis.  Some of the algae are large, multicellular organisms; these are commonly called thalloid algae and included organisms called the seaweeds.  Here are some groups that you will need to know:
	
	Division Name
	Common Name
	Characteristics

	Chlorophyta
	Green Algae
	Chl A, B, carotenoids; starch

	Rhodophyta
	Red Algae
	Chl A, phycobilins; floridean starch

	Phaeophyta
	Brown Algae
	Chl A, C, fucoxanthin; laminarin

	Chrysophyta
	Golden Algae
	Chl A, C; single-celled, silica shells “diatoms”

	Pyrrophyta
	Dinoflagellates
	Chl A, C; single-celled, biflagellate

	Euglenophyta
	Euglenoids
	Chl A, B; single-celled, flagellum




Protozoans.  The protozoans are the heterotrophic protists.  The protozoans are traditionally classified primarily on the basis of their motility structures.  Here are the groups that you will need to know:

	Phylum Name
	Common Name
	Characteristics

	Sarcodina
	amoeboid protozoans
	pseuodopodia

	Mastigophora
	flagellated protozoans
	flagella

	Ciliophora
	ciliated protozoans
	cilia

	Apicomplexa
	sporozoans
	intracellular parasites




Fungal Protists.  Filamentous construction. Spore-formers.  Here are the groups that you will need to know (common names only):

	Water molds	
Slime molds







B. PROTIST ACTIVITIES

B.1. MICROSCOPIC EXAMINATION OF ALGAL SPECIES – ONLINE

	Chlorophyta (Green Alga) Chlorella – a single celled green alga
Chlorophyta (Green Alga) Spirogyra – a filamentous green alga
Chlorophyta (Green Alga) Ulva – a thalloid green alga
Rhodophyta (Red Alga) Porphyra – a thalloid red alga
	Phaeophyta (Brown Alga) Sargassum – a thalloid brown alga
	Chrysophyta (Golden Algae) Diatoms  - single celled algae with silica shells
	Pyrrophyta (Dinoflagellate) Peridinium - a single celled flagellated alga
Euglenophyta (Euglenoid) Euglena gracilis - a single celled flagellated alga

B.2. MICROSCOPIC EXAMINATION OF PROTOZOAN SPECIES – ONLINE

	Sarcodina (Amoeboid) Chaos chaos
	Mastigophora (Flagellated) Trypanosoma
	Ciliophora (Ciliated) Paramecium
	Apicomplexa (Sporozoan) Plasmodium vivax
	
B.3. MICROSCOPIC EXAMINATION OF FUNGAL PROTISTS – ONLINE

	Water mold  Saprolegnia
Slime mold  Physarum
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