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The cell  



 Cell  

 Is the basic structural, functional, and biological unit of all 
known   living organisms. Cells are the smallest unit of life and 
are often called the "building blocks of life". The study of cells is 
called cell biology. 

 Cell Theory 

 A cell is the smallest unit that is capable of performing life 
functions.  

 Originated from the work of biologists Schleiden and 
Schwann  

 States that: 

◦ All organisms are composed of cells 

◦ All cells come only from preexisting cells 

◦ Smallest unit of life 
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Cell size 
Most much smaller than one millimeter (mm) Some as small as one 

micrometer (mm) Size restricted by Surface/Volume (S/V) ratio 



Prokaryotic Cells: 
 Lack a membrane-bound nucleus 

 Structurally simple 

 Two domains: 

 Bacteria  

 Three Shapes 

 Bacillus (rod) 

 Coccus (spherical) 

 Spirilla (spiral) 

  Archaea 

 Live in extreme  

     habitats 
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Eukaryotic Cells 
 Domain Eukarya 

◦ Protists 

◦ Fungi 

◦ Plants 

◦ Animals 

 Cells contain: 

◦ Membrane-bound nucleus 

◦ Specialized organelles 

◦ Plasma membrane 
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 plasma membrane  
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 All cells are surrounded by a plasma membrane.  
 Cell membranes are composed of a lipid bilayer with globular proteins 

embedded in the bilayer. 
 Regulate the passage of substance into and out of cells 



Nucleus 
 Command center of cell, usually near center 

 Separated from cytoplasm by nuclear  envelope 

◦ Consists of double layer of membrane 

◦ Nuclear pores permit exchange between nucleoplasm & cytoplasm 

 Contains chromatin in semifluid nucleoplasm 

 Dark nucleolus composed of rRNA 

Ribosomes 
 Serve in protein synthesis 

 Composed of rRNA 

◦ Consists of a large subunit and a small subunit 

 May be located: On the endoplasmic reticulum (thereby making it 
“rough”), or Free in the cytoplasm, either singly or in groups called 
polyribosomes 
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Nucleus, Ribosomes, & ER 
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Figure 4.9        



The Endoplasmic reticulum 
 Rough ER 

◦ Studded with ribosomes on cytoplasmic side 

◦ Protein anabolism 

 Synthesizes proteins 

 Modifies proteins 

 Adds sugar to protein 

 Results in glycoproteins 

 Smooth ER 

◦ No ribosomes 

◦ Synthesis of lipids 
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 Golgi Apparatus 
◦ Consists of 3-20 flattened, curved saccules 

◦ Resembles stack of hollow pancakes 

◦ Modifies proteins and lipids 

 Packages them in vesicles 

 Receives vesicles from ER  

 Export from cell (secretion, exocytosis). 

 

 Lysosome 
Membrane-bound vesicles (not in plants) 

◦ Produced by the Golgi apparatus 

◦ Contain lytic enzymes 
 Digestion of large molecules 
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Endomembrane System:  
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Energy-Related Organelles: Mitochondria 
 Bounded by double membrane 

 Cristae – Infoldings of inner membrane that encloses matrix 

 Matrix – Inner semifluid containing respiratory enzymes 

 Involved in cellular respiration 

 Produce most of ATP utilized by the cell 
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The Cytoskeleton 

 Maintains cell shape 

 Assists in movement of cell and organelles 

 Three types of macromolecular fibers 

◦ Actin Filaments 

◦ Intermediate Filaments 

◦ Microtubules 
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Centrioles 
 Short, hollow cylinders 

 Composed of 27 microtubules 

 Microtubules arranged into 9 overlapping triplets 

 One pair per animal cell 

 Located in centrosome of animal cells 

 Oriented at right angles  

 to each other  

Separate during mitosis to  

determine plane of division 
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Cilia and Flagella 

 Hair-like projections from cell surface that aid in cell 
movement 

 Very different from prokaryote flagella 

◦ Outer covering of plasma membrane 

◦ Inside this is a cylinder of 18 microtubules arranged in 9 
pairs 

◦ In center are two single microtubules 

◦ This 9 + 2 pattern used by all cilia & flagella 

 In eukaryotes, cilia are much shorter than flagella 

◦ Cilia move in coordinated waves like oars 

◦ Flagella move like a propeller or cork screw 
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