Chapter 5: Cell Structure 

I. Introduction


A. All Organisms Composed of 
   


B. Integral Part of Definition of Life

II. An Overview of Cell Structure


A. The 



 Surrounds the Cell



1. Phospholipid bilayer contains embedded 




a. Appear as two dark lines separated by lighter area 




b. Major proteins have large 



 domains



2. 

   enable cell to interact with environment




a. 


 facilitate passage across membrane




b.


 induce cell changes with contact by molecules




c.

 provide cell identity

B. The Central Portion of the Cell Contains the Genetic Material



1. Genetic material in prokaryotes




a. 



 molecule of 




b. Is concentrated in the nucleoid, not 


 bound



2. Genetic material in eukaryotes




a. Contained within the 




b. Surrounded by 
 membranes

C. The 

 Comprises the Rest of the Cell's Interior



1. Cytoplasm is a 

 matrix



2. Contains chemicals to carry out

 and



3. Plasma membrane separates the                     from its

III. Most Cells Are Very Small


A. Small Size a Characteristic Trait 


B. Modern principles of cell theory



1. All organisms composed of  



2.
    is smallest living organizational unit



3. Cells arise only from division of other 


C. Why Aren't Cells Larger?



1. Limitations of molecular 




a. 

 passage through small cells




b. More efficient



2. Limitations of 



 ratio




a. With increase in 

, greater increase in 

 than 




b. Interaction with outside occurs only at 


c. 


 exchange of materials at plasma membrane for 

                               survival
IV. The Structure of Simple Cells: Bacteria


A. 

 Cellular Organisms



1. 



 



2. Similar organization, 


B. 

 Cell Walls



1.


, thick cell wall, 



2. 


, thinner cell wall, 


C. Simple Interior Organization



1. Lack internal




a. Reactions not separated, 



2. Lack 


 organelles



3. 

 of plasma membrane




a. Associated with 




b. Location of bacterial 


 pigments 


D. Rotating Flagella



1. 



 organelles that protrude from cell surface



2. Cell movement results from screw-like rotation 

V. The Structure of Eukaryotic Cells: An Overview 


A. Eukaryotes Are More 

 Than Prokaryotes 


B. Hallmark is 



1. Possess internal 



 organelles




a. 


 and 


 created by folding endoplasmic 

            reticulum




b. 


 and 


 associated with cellular energy




c. Central vacuole in plants stores 

 and 




d. 

 in animals store and transport many materials




e. Nucleus contains 


 made of        and 

                  
    proteins



2.


 is an internal scaffold of proteins



3. 

: cellulose/chitin fibers embedded in polysaccharides, proteins



4. Flagella undulate
VI. The Endomembrane System: Compartmentalization of the Cell 


A. General Characteristics



1. Divide interior into 



2. 



 with embedded proteins



3. Abbreviated 


B. Rough ER: Manufacturer of 

 for Export



1. 


 assist manufacture of proteins




a. Aggregates of 

 and 




b. Translate RNA copies of genes into 


C. Smooth ER: 


 of Internal Activities



1. Lack 



2. Contain embedded 



3. Associated with 


, 


 and 


            
    synthesis

VII. The Nucleus: 



 for the Cell

A. 


 Appearance in Most Cells



1. 

 organelle, readily visible



2. 

 located, positioned by filaments 



3. Lacking in mature 


B. Getting In and Out: The Nuclear Envelope 



1. 


 of membranes, outer continuous with 



2. Membranes pinched together at 




a. Embedded with 

, serve as molecular 




b. Restrict passage of molecules to 

 and


C. The Chromosomes of Eukaryotes Are Complex 



1. Contain 


 information specifying 

 and



2. Divided into linear

, associated with 

 protein




a. Enables 

 during cell division




b. 

 at other times




c. Uncoiling permits 



 to access DNA, making 


D. Proteins Are Synthesized on the 


 



1. Read 
 copy of 
 gene to direct


 of protein



2. DNA coding for ribosomal RNA (rRNA) clustered to maximize synthesis



3. Greater number of 


 with increased protein synthesis

E. The Nucleolus Manufactures 

 Subunits 



1. Location of 

 synthesis



2. Dark-staining region visible in 

 producing cells



3. Present when chromosomes are 

 and 

F. The Golgi Complex: The 


 of the Cell 



1. Individual, 



 of membranes



2. Abundant in 



 cells



3. Collectively called the 



4. Function in Molecule 













a. Manufactured products of 

 transported into it




b. Bind to polysaccharides forming 


 and 




c. Molecules collect at flattened, stacked folds of membranous  




d. Folds pinch together forming distribution vesicles called 

G.. Lysosomes: Producers of 



 for the Cell 



1. Membrane-Bound Organelles Containing 


 Enzymes




a. 

 catalyze breakdown of macromolecules within cell




b. Digest 

 cell components and 

 material into new

            structures


2. Alter internal
 to effect control of digestion




a. Primary lysosome has 

 pH and is 




b. Secondary lysosome has 

 pH and is



3. Avoiding Self Digestion 




a. Eliminate Other Substances Including Whole Cells




b. Digest 


 engulfed by 




c. Participate in 

 cell death





1)Associated with organismal development





2) Cells internally directed to commit suicide

H. Peroxisomes: Detoxifiers of 



1. Enzyme-Bearing, Membrane-Bound Vesicles Called 




a. Arise from pre-existing 





1) 


 in animals 





2)


 in plants



2. Functionally Organizes Cellular Metabolism




a. Convert fat to 




b. Destroy harmful 

VIII. Some Organelles Contain 


A. 


: The Cell's Chemical Furnaces 



1. Occur in all 



2. Bounded by 

 membrane




a. Outer membrane is 




b. Inner membrane is folded into contiguous layers





1) Called 





2) Divides into 

 and





3) Associated with proteins of 



3. Possesses own 




a. Genes direct production of own 
 and 

 components




b. Genes for oxidative metabolism are in 



4. Capable of 




a. Distributed between halves of dividing cells




b. Replenish numbers by simple

 division 




c. Components for division are governed by genes in 




d. Not completely autonomous, cannot be cultured separately


B.


: Where Photosynthesis Takes Place 



1. Occur in photosynthetic organisms, 



2. Bounded by 

 membrane




a. Internal membranes form disk-shaped 




b. 




 on thylakoid surface




c. Stack of thylakoids called 



3. Possess own 




a. Genes for chloroplast components located in 




b. RNA and protein components for photosynthesis on 

 DNA


4. Become 


 when deprived of light




a. Lamellae reabsorbed




b. Specialized 


 store starch 




c. Plastids are derived from proplastids


C. 


: Microtubular Assembly Plants 



1. Present in 


 and 


 cells



2. Occur in pairs at right angles near nuclear envelope, forms the



3. Associated with

 
and 


 of microtubules



4. Form 


 that anchor flagella and cilia



5. Absent in plant and 

 cells
IX. 



: Interior Framework of the Cell


A. Network of Protein 

 



1. Anchor 


 to fixed location

B. Three Types of Cytoskeleton Fibers 



1.


 




a. Fibers composed of two chains like two intertwined strands of 

                               pearls




b. Cell controls 



 via other proteins



2. Microtubules 




a. Spontaneously form 


 of 13 protein protofilaments



3. Intermediate filaments 




a. Composed of various subunits of intermediate size 




b. Fibrous proteins twined together to form overlapping tetrameres




c. Fibers very 

 do not break down readily




d. 


 subunits make filaments that provide structural

                               stability




e. Examples:


 and neurofilaments


C. Provide Mechanical Support for Cell



1. Fibers anchored to plasma membrane proteins




a. Intermediate fibers prevent excessive 




b. Actin fibers determine cell


2. Rapid changes in filament length changes cell shape quickly 


D. Involved in Cell Locomotion


1. Movement of 


 is good example



2. Formation of 

 to move cell



3. Cell motion tied to movement of

 filaments and/or


E. Provide Scaffold for Anchoring Cell Enzymes



1. 


 and 


 bind to actin filaments



2. Organize metabolic activities of cell by relocating elements

X. 


: Motility for the Cell


A. Eukaryotic Flagella



1. 
     structure of microtubules 



2. Undulating movement results from 

 of filaments


B. 




 Also Show 9+2 Arrangement



1. Numerous,

 projections called 

 



2. Have functions other than locomotion




a. Pass

 over tissue surface




b. 
 in response to sound waves
XI. Symbiosis and the Origin of Eukaryotes


A. Eukaryotes Have Radically Different Cell Structure



1.



2. Possess organelles that resemble 


, endosymbiont theory

B. Symbionts Provided Metabolic Advantage to Host



1. 


 are energy factories



2.


 photosynthesize


C. Evidence Supporting Theory



1. Mitochondria and chloroplasts surrounded by

 membrane 



2. 


 and bacteria have similar size



3. Mitochondrial ribosomes resemble 

 ribosomes



4. Mitochondria and chloroplast DNA 

 like bacteria



5. Mitochondria divide by  



6. Centrioles resemble 


 bacteria
XII.  Vacuoles and Cell Walls


A. Plant cells contain a large



1. for


B. Plants have thick                      and often strong


C. Animal cells have a mixture of 



1. form an extracellular



2. coordinates the behavior of all            in a

