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Cell Exam: What to Study
 Here’s what you will need to make sure you understand in order to prepare for our exam:
 ● Origins of Life ○ Theories of origins of life○ Important events in geologic time
 ● Natural Selection
 ● Cell Structure○ Differences between prokaryotes and eukaryotes○ Organelle names, present in what cells?○ Endosymbiosis
 ● Cell Function○ Function of organelles○ What would happen if organelles did not properly function○ How do they work together to help cell maintain homeostasis?

Page 2
                        

Origins of Life● Important Concept:
 ○ RNA World● Role of natural selection in development of early Earth
 ○ competition between inorganic molecules to form first RNAs, etc.

Page 3
                        

Origins of Life● Important Concept:
 ○ “Chemical Soup” (aka Primordial Soup)
 ● Miller-Urey Experiment○ Set up the apparatus shown to test
 the hypothesis that early Earth conditions could have produced chemicals that made life possible
 ○ THEY DID NOT PRODUCE LIFE.■ Why not?

Page 4
                        

Origins of Life● Important Concept:
 ○ Extraterrestrial origins● Murchison Meteorite
 ○ contained organic
 molecules, some of
 which are present in
 currently living things

Page 5
                        

Origins of Life● Important Concept:
 ○ Clay polymers● Clays of the earth could
 have served as a surface
 for polymerization of RNAs
 to form

Page 6
                        

Natural Selection ● Proposed by Darwin● Important Concepts:
 ○ Inherited Variation ○ Fitness○ Differential Reproductive Success ○ Competition for Resources
 ● Nature selects what is most fit○ traits can be selected for or against
 based on environment ○ organisms do not choose what is fit○ best, fast, strongest NOT always fit

Page 7
                        

Cell Structure: Prokaryotes vs. Eukaryotes ● Be sure you understand key differences between these two cell types
 ● Also understand similarities (common ancestry)
 https://www.khanacademy.org/science/biology/structure-of-a-cell/prokaryotic-and-eukaryotic-cells/v/prokaryotic-and-eukaryotic-cells
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Prokaryote vs. Eukaryote Cells Be familiar with the differences between the cell types
 Be sure you can discuss common ancestry: endosymbiosis
 http://www.youtube.com/watch?v=xTnNv7YplSo
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Endosymbiosis: Development of EukaryotesBe able to discuss what it is
 Explain the evidence that demonstrates that it has occurred
 Natural selection: this must be advantageous/favorable for survival
 http://www.bozemanscience.com/endosymbiosis/
 http://www.youtube.com/watch?v=umKAkEr_HLI
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Cell Structure: Plant vs Animal● Be sure you understand structural differences between these two eukaryote
 cell types

Page 11
                        

Cell Structure: Cellular Organelles
 ● Know the names of organelles○ Present in animal, plant, or both?
 ● Function of organelles○ When normally functioning, what do they do?○ If organelle is missing or faulty, what will cell be unable to
 do/how will it behave? ○ How do they work together to help the cell maintain
 homeostasis? ○ What relationships do organelles have with one another?
 https://youtu.be/1Z9pqST72is
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Cell Structure: Cellular Organelles
 http://www.bozemanscience.com/a-tour-of-the-cell/
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Cell Structure: Cellular Organelles
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Cell Structure: Endomembrane System

Page 15
                        

Cell Structure: Cell Membrane
 ● Structure of cell membrane○ Characteristics of
 membrane■ Fluid mosaic model
 ○ Macromolecules important to membrane structure
 ○ Components of membrane ● Function of cell membrane
 http://www.youtube.com/watch?v=dPKvHrD1eS4
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Immune SystemPlants have hypersensitive response● Pathogens trigger release of
 chemicals that destroy infected cells and the adjacent cells
 ● Note the use of STPs here

Page 17
                        

Immune SystemAnimals have non specific immune response● First line of defense ● If breached, second line is
 employed: specific defense

Page 18
                        

Immune SystemSpecific immune response● Two types
 ○ Cell mediated ○ Humoral
 ● Note role of Helper T cell: coordinates both responses
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Immune SystemAntibodies and Antigens● Antibodies: produced by plasma
 B cells
 ● Antigens: present on surface of
 pathogens, cells
 ● Binding site on antibody fits
 shape of antigen

Page 22
                        

Immune System
 Second Exposure to Antigen● Rapid response is possible
 due to memory B cells
 “remembering” antigens
 ● Immune response is faster
 and enhanced

Page 23
                        

Math You Should Be Familiar WithKnow:
 ● As always, stats: ○ How to calculate a mean○ What the significance of standard deviation is
 ■ What it means if it is large/small○ What the significance of the standard error of the mean is
 ■ What it means if the SEM error bars overlap/don’t overlap● How to calculate a rate
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