CHAPTER 28

PROTISTS
I.
Student misconceptions

1.
When they think of photosynthesis, students think primarily or exclusively of land plants. Emphasize to students that algal protists—seaweeds and phytoplankton—make a significant contribution to Earth’s primary productivity.

2.
Students may underestimate the complexity of unicellular protists. Point out to students that a single-celled Paramecium is far more complex than any of the cells in their own bodies. As the textbook points out, protists include the most elaborate of all cells, cells that carry out the basic functions performed by all of the specialized cells, tissues, and organs of a multicellular organism.

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 28
1.
Which of these features are found in all protist lineages? Select all correct answers.

a.
Organelles that arose by endosymbiosis

b.
Organelles that arose by secondary endosymbiosis

c.
Mitochondria

d.
Plasmids 

e.
Flagella 

2.
Which of the following statements supports the hypothesis of an endosymbiotic origin of mitochondria? Select all correct answers.

a.
Some algae contain plastids surrounded by four membranes.

b.
Each mitochondrion has a single, circular DNA molecule.

c.
Diplomonads have modified mitochondria called mitosomes.

d.
Mitochondria contain prokaryotic-type ribosomes.

III.
How can instructors address and correct the misconceptions that students have about protists?

1.
Protists are tremendously diverse, varying greatly in size, complexity, habitat, mode of nutrition, and life history features. The variation in protists may overwhelm students. It is possible to help students make sense of this diversity by discussing the novel features that arose within eukaryotes—mitosis, meiotic sex, multicellularity, and various specializations—and considering which lineages show particular features. 

2.
Conjugation in ciliates is sexual, resulting in the production of two genetically novel individuals combining the genes of two parents. It is not reproduction, however, because no additional individuals are produced. The unusual life cycles of ciliates can be used to clarify for students the distinction between sex and reproduction. 

3.
Research addressing the problem faced by Dictyostelium aggregates of constraining “cheaters” that never contribute to the stalk of the fruiting body has led to insights into the evolution of multicellularity. You can use excellent time-lapse photographs of these fascinating protists to introduce students to the problem faced by all multicellular organisms—that of constraining “cheating” lineages or reducing their effect on the multicellular body. 

IV.
Post-test to identify whether students have corrected their misconceptions
1.
Some organelles in eukaryotic cells are thought to have arisen by endosymbiosis or secondary endosymbiosis.

a.
Name four features shared by mitochondria and living prokaryotes that provide evidence for the endosymbiotic hypothesis of the origin of mitochondria.

b.
Describe one piece of evidence that supports the hypothesis of secondary endosymbiosis for the origin of chlorarachniophyte plastids.

2.
Name one derived feature that arose in each of these protist “supergroups.”

a.
Excavates

b.
Chromalveolates

c.
Rhizaria

d.
Archaeplastida

e.
Unikonta
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