Exercise session – Eukaryotic Biodiversity and Introduction to Prokaryotes


1) Which of the following statements about the three domains of life is correct?

A) Archaea and Bacteria are more closely related to each other than either is to Eukarya.
B) Eukarya includes organisms such as plants, animals, fungi, and protists, while Archaea and Bacteria are exclusively prokaryotic.
C) All members of the domain Eukarya have a cell wall, while members of Archaea and Bacteria do not.
D) The domain Bacteria includes organisms with a true nucleus, unlike Archaea and Eukarya.
E) Organisms in the domain Eukarya are generally smaller than those in the domains Archaea and Bacteria.

2) Photosynthetic eukaryotes contain both mitochondria and chloroplasts. Which sequence most likely describes the evolution of this group?

A) Eukaryotes’ ancestor engulfs heterotrophic prokaryote and then engulfs photosynthetic prokaryote.
B) Eukaryotes’ ancestor engulfs photosynthetic prokaryote and then engulfs heterotrophic prokaryote.
C) Both sequences are equally likely.

3) You see a very large protist in a jar of ocean water. You could be looking at a _____.

A) Red algea
B) Diatome
C) Dinoflagellate

4) What are lichens?

A) mutually beneficial relationships between fungi and plant roots
B) symbiotic associations between photosynthetic organisms and fungi
C) a type of plant pathogen
D) a type of marine eukaryote
E) single-celled, flagellated protist ancestors of fungi


5) Consider the following characteristics of different kingdoms of organisms:

1)  “catchall kingdom” for a variety of organisms; autotrophic and heterotrophic; grouped into clades based on rRNA.
2) Chemoheterotrophic; unicellular or multicellular; cell walls of chitin; develop from spores or hyphal fragments.
3) Multicellular; cellulose cell walls; undergo photosynthesis.
4) Multicellular; no cell walls; chemoheterotrophic.

Which of the following pairs correctly matches the kingdoms with their descriptions?

A) 1 – Plantae, 2 – Fungi
B) 1 – Protista, 4 – Animalia
C) 2 – Protista, 3 – Animalia
D) 3 – Fungi, 4 – Plantae
E) 1 – Protista, 2 – Fungi

6) Which of the following statements accurately describe the nutritional diversity and reproductive strategies of protists?

A) Protists include photoautotrophs with chloroplasts, heterotrophs that absorb organic molecules or ingest larger food particles, and mixotrophs that combine photosynthesis and heterotrophic nutrition. Some protists reproduce asexually, while others reproduce sexually.
B) Protists include photoautotrophs that lack chloroplasts, heterotrophs that only ingest larger food particles, and mixotrophs that rely solely on photosynthesis. All protists reproduce sexually.
C) Protists include photoautotrophs that contain chloroplasts, heterotrophs that only absorb organic molecules, and mixotrophs that combine photosynthesis and autotrophic nutrition. All protists reproduce asexually.
D) Protists include photoautotrophs with chloroplasts, heterotrophs that absorb only inorganic molecules, and mixotrophs that combine photosynthesis and heterotrophic nutrition. Some protists reproduce asexually, while others reproduce both sexually and asexually.

7) The predatory bacterium Bdellovibrio bacteriophorus drills into a prey bacterium and, once inside, digests it. In an attack upon a gram-negative bacterium that has a slimy cell covering, what is the correct sequence of structures penetrated by B. bacteriophorus on its way to the prey's cytoplasm? 
a) phospholipid membrane, capsule, peptidoglycan, lipopolysaccharide membrane
b) lipopolysaccharide membrane, peptidoglycan, capsule, phospholipid membrane
c) lipopolysaccharide membrane, capsule, peptidoglycan, phospholipid membrane         
d) capsule, lipopolysaccharide membrane, peptidoglycan, phospholipid membrane 

8) In what type of environment would you find extreme halophiles?

a) ice​
b) hot springs​
c) very salty water​
d) anoxic swamps​
e) a rain forest



9) Which gets its energy from sunlight and its carbon from ingesting other organisms?

a) photoautotroph​
b) chemoautotroph​
c) photoheterotroph​
d) chemoheterotroph

10) Prokaryotes lack some parts found in eukaryotic cells, including which item?

a) a nuclear membrane​
b) DNA​
c) one or more chromosomes​
d) a plasma membrane​
e) all of the above

11) Which statement about biofilms is false?

a) Growth is due to signaling molecules recruiting cells.​
b) Cells secrete sticky proteins and polysaccharides.​
c) Damage to industrial equipment costs billions.​
d) Nutrients and wastes travel through channels.​
e) They are uncommon in nature.


12) If you were given a microscope slide with a sample from a habitat rich in bacteria and nitrogen, you would expect to see:

a) peptidoglycan.​
b) heterocysts.​
c) filaments.​
d) halophiles.​
e) biofilms.

13) In a bacterium that possesses antibiotic resistance and the potential to persist through very adverse conditions, such as freezing, drying, or high temperatures, DNA should be located within, or be part of, which structures?

a) nucleoid, fimbriae, and plasmids
b) endospore, fimbriae, and plasmids
c) fimbriae, nucleoid, and endospore 
d) plasmids, nucleoid, and endospore










14) The following table depicts characteristics of five prokaryotic species (A-E). Use the information in the table to answer the question. 
	Trait 
	Species A 
	Species B 
	Species C 
	Species D 
	Species E 

	Plasmid 
	R 
	None 
	R 
	F 
	None 

	Gram Staining Results 
	V ariable 
	V ariable 
	Negative 
	Negative 
	Negative 

	Nutritional Mode 
	Chemohetero- troph 
	Chemoauto- troph 
	Chemohetero- troph 
	Chemohetero- troph 
	Photoauto- troph 

	Specialized Metabolic Pathways 
	Aerobic methanotroph (obtains carbon and energy from methane) 
	Anaerobic methanogen 
	Anaerobic butanolic fermentation 
	Anaerobic lactic acid fermentation 
	Anaerobic nitrogen fixation and aerobic photosystems I and II 

	
	
	Internal membranes 
	
	
	

	Other Features 
	Fimbriae 
	
	Flagellum 
	Pili 
	Thylakoids 


Which species might include cells that are Hfr cells? 
a) species A
b) species B
c) species C
d) species D
15) Which of the following describe all existing bacteria? 
a) pathogenic, omnipresent, morphologically diverse
b) extremophiles, tiny, abundant
c) tiny, ubiquitous, metabolically diverse
d) morphologically diverse, metabolically diverse, extremophiles.
