BIOL 110 - Basic Concepts and Biodiversity

Learning Guide
Tutorial: Subcellular Architecture of the Eukaryotic Cell

In this tutorial, we will investigate eukaryofic cells and the roles of their various

structures and organelles. Read through the questions below before you begin
reading the eukaryotic cell tutorial. Then as you read the tutorial, fill in your
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Before our class session answer the following questions from the online
tutorial:

1. Membranes play four general roles in the cell. Briefly explain those roles in your own words.

2. What property allows C; and CO, to cross a lipid bilayer without aid or membrane proteins? Why do
water, glucose, and other sugars need transport proteins?

3. You are loocking under a microscope and observe a cell with a well-defined nucleus, rough
endoplasmic reticulum with bound ribosomes, smooth endoplasmic reticulum, and free ribosomes

suspended in the cytoplasm.

a. Given these features, is this most likely a prokaryotic or eukaryotic cell?

b. How do you know?

c. Which of these features will also be found in both prokaryotic and eukaryotic cells?



4. Where is the nucleus located in a eukaryotic cell? Describe the structure of the nucleus. What is its
primary function?

5. What is the difference between free and bound ribosomes? Can free ribosome become a bound
ribosome? Explain your reasoning.

4. Describe the relationships among organelles of the endomembrane system, showing the flow of proteins
through the various organelles.

7. After reading about lvsosomes and a real-life example, “Protein transport and a human genetic disease”
answer the following questions. Tay-Sachs disease is a genetic condition that causes an accumulation of

gangliosides in the brain’s neurons (i.e., nerve cells). This accurmulation is caused by 2 mutation that
affects the function of organelles called lysosomes.

a. What is the function of a lysosome in a eukaryotic cell? What is the function of hydrolase enzymes
in a lysosome? What type of molecule is a hydrolase?

b. What type of molecules are gangliosides? How can the accumulation of gangliosides cause Tay-
Sachs disease?



8. Use the following table to compare and contrast the different components of the cytoskeleton. Make
note of the protein subunits (monomer) of cytoskeletal components in the “key features” area.

The Cytoskeleton: Compare and Contrast

Microtubules

Intermediate Filaments

Microfilaments

Kev Features:
Subunit:

Major Protein(s):

Cellular Structure/Processes:

Example in-action:

Size (circle one):
Smallest / Middle / Largest

Kev Features:
Subunit;

Major Protein(s): Lamins

Cellular Structure/Processes:

Example in-action:

Size (circle one):
Smallest / Middle / Largest

Kev Features:
Subunit

Major Protein(s):

Cellular Structure/Processes:

Example in-action:

size (cird )
Smallest /¥ Middle / Largest

10. What is the evidence that supports the origins of mitochondria and chloroplasts as endosymbionts of
eukaryofic cells?

11. List what concepts or ideas from this tutorial are new to you.



