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Concepts addressed: 
Cell Structure and Function: Membranes, organelles, sub-cellular components of prokaryotic and 
eukaryotic cells, cell cycle, cytokinesis, mitosis, meiosis  
 
 
All living things are made of cells. Cell size and shape relate to function. At minimum, a cell must be 
large enough to house the parts it needs to survive and reproduce. The maximum size of a cell is 
limited by the amount of surface needed to obtain nutrients from its environment and dispose of 
wastes. A small cell has a greater ratio of surface area to volume than a large cell of the same shape.  
There are two types of cells: prokaryotic and eukaryotic. Prokaryotic cells - bacteria and archaea - are 
small, relatively simple cells that do not have a nucleus. A prokaryotic cell is enclosed by a plasma 
membrane and usually encased in a rigid cell wall. The cell wall may be covered with a sticky 
capsule. Inside the cell, its DNA and other parts are suspended in semi fluid cytoplasm. Prokaryotic 
flagella may propel the organism.  
 
All other forms of life are composed of one or more larger and more complex eukaryotic cells, which 
are distinguished by the presence of a true nucleus. The plasma membrane controls the cell's 
interaction with its environment. The cytoplasm of a eukaryotic cell contains complex organelles. 
Membranes form the boundaries of many of the eukaryotic organelles, compartmentalizing the 
interior of the cell and thereby enabling the cell to carry out a variety of metabolic activities 
simultaneously.  
 
The form and function of cell membranes and organelles in eukaryotic cells.  

• Cell membrane - a layer of phospholipids and proteins which regulate movement into and out 
of the cell, recognize other cells, determine "sidedness" of the membrane, serve as attachment 
sites for important molecules  

• Organelles:  
• Nucleus is the largest organelle and is separated from the cytoplasm by a porous nuclear 

envelope. It is the cellular control center, containing the DNA that carries the cell's hereditary 
blueprint and directs its activities.  

• Endoplasmic reticulum is a membranous network consisting of both rough ER and smooth 
ER and is the site of chemical activities: RER for protein synthesis and SER for lipid 
synthesis and detoxification reactions  

• Golgi Apparatus for synthesis, packaging, and distribution of certain molecules produced in 
the cell  

• Lysosomes bud off the Golgi and are sacs of digestive enzymes for the digestion of food, to 
destroy bacteria, recycle damaged organelles, and function in embryonic development in 
animals. Plant cells contain a large central vacuole, which has both lysosomal and storage 
functions and also can help the cell enlarge.  

 
BIOL 250 and BIOL 344 both examine in varying degrees of detail, the sub-cellular components of 
prokaryotic cells:  

• Flagella  
• Transporters  
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• Inclusions  
• Ribosome  
• DNA  
• And how surface molecules function at the prokaryotic level.  

 
BIOL 233 and 234 examine in detail, the structure and function of the nucleus and nuclear envelope, 
the partitioning of function in eukaryotic cells, and the cell membrane.  
The cell cycle (G1 or growth phase, S or synthesis phase, G2 or growth phase, cell division or 
mitosis and cytokinesis phase, Go or growth and differentiation phase), and the protein machinery 
involved in the regulation of the cell cycle is discussed.  
 
BIOL 346 focuses on applied cell biology and looks at the significance of cell development. It 
examines eukaryotic cell division, multiplication, cleavage, plant meristems, and plant cell 
orientation. The properties of cells particularly stem cells and the value of totally uncommitted cells 
(totipotency) is discussed. Nuclear transplantation and cloning are addressed in both lab and lecture 
(procedure, purpose, and ethics). Cell movement via actin filaments, cell surface markers, cell-
binding factors, are discussed and how these processes are used developmentally. Cell differentiation 
is discussed in detail - what causes differentiation, what is the process of differentiation and its 
potential for reversibility, and what does this mean from a genetic aspect. Integral to the discussion 
of cell division etc. is a detailed examination of the cell membrane and the presentation of its markers 
in the cell surface interactions, which occur during development, and how cells "communicate". 
Oriented cell divisions in plant development are a concomitant part of this discussion.  


