The Cell

I. History of Cellular Research


A. Advent of the microscope




1.  Robert Hooke (mid 1600’s)




a.  coined the term “cell” while viewing plant cells (cork)
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2.  Anton Van Leeuwenhoek (late 1600’s)




a. credited with the invention of the microscope



3.  Robert Brown (1833)




a.  first to observe the nucleus



4.  Matthias Schleiden and Theodore Schwann (1838)




a.  first to state that all plants and animals are made of cells



5.  Rudolf Virchow (1855)




a.  discovered that all cells come from pre-existing cells


B.  The Cell Theory
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1.  All living things are composed of cells



2.  Cells are the basic unit of structure and function for living

 


things



3.  All cells come from pre-existing cells.

[image: image3.wmf]II.  Cellular Exterior


A.  Outer Layers



1.  Cell Membrane



a.  transports materials





1.  water





2.  electrolytes (salts and minerals)





3.  sugars





4.  proteins




b.  semipermeable




1. some things can pass while others can’t




c.  fluid mosaic model




1.  see diagram (in book)


B.  Transport Across the Membrane



1.  Movement across a semipermeable membrane





a.  Passive Transport - does not require energy










1.  Diffusion (Salt & Gas)






A.  movement of molecules from an area of high 







  concentration to an area of low concentration







B.  purpose is to achieve equilibrium (balance)






2.  Osmosis (Water)
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A.  diffusion of water across a semipermeable 







  membrane








1.  isotonic solution








a.  equal amounts of water and salt on both sides
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2.  hypertonic solution








a.  more salt and water outside the cell









b.  causes crenation (shrinking of the cell in size)








3.  hypotonic solution
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a.  more salt and water inside the cell









b.  produces turgor (pressure - could cause the

 







     cell to lyse)
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3.  Facilitative Diffusion (sugar transport)






1.  special channels which allow diffusion of certain 







molecules





b.  Active Transport - requires energy






1.  Ion pumps






a.  use electric current and magnetism to draw ions 







(from salts)






2.  Endocytosis & Exocytosis






a.  taking in large molecules through phagocytosis 






(wrapping the membrane around & engulfing it)







b.  taking in water through pinocytosis






c.  endocytosis takes material into the cell while 







exocytosis transports materials outside.



2.  Movement Through Protein Doors
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a.  membrane proteins





1.  Channel Proteins (V-Door: Sugar)





a.  voltage sensitive







1.  requires electricity to move






b.  rotates on a pivot point






c.  small door







1.  only tiny molecules can pass (no bacteria or viruses)






d.  see diagram
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2.  Receptor Proteins (Revolving Doors - Protein)






a.  doors open with a ‘chemical’ key






b.  proteins requires large amounts of energy to move






c.  see diagram





3.  Marker Proteins (Baggage Tags - Identity)
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a.  glycoproteins (sugar + protein)






b.  identify cells as unique







1.  helps the body to identify which cells belong to it






c.  responsible for tissue rejection in transplants


C.  Other Structures



1.  Cell Wall



a.  found only in plants




b.  reinforcing structure to prevent the cell membrane from 




rupturing




c.  consists of 2 parts





1.  primary wall - made of cellulose




2.  secondary wall - made of lignin (sticky) & cellulose
III.  Cellular Interior


A.  Nucleus


1. contains genetic material which regulates cell function




a.  prokaryotes (bacteria)





1.  circular DNA - plasmids (no true nucleus)




b.  eukaryotes





1.  Chromatin





A.  collective term given to all genetic material in the 






 nucleus





2.  Chromosomes - individual unit of DNA






A.  DNA arranged in a spiral & held in place by proteins



2.  nuclear envelope 



a.  surrounds the nucleus to protect the genetic material




b.  has pores to allow materials in and out



3.  nucleolus



a.  small dark area inside the nucleus




b.  composed of proteins & RNA sequences




c.  responsible for producing new ribosomes


B.  Cytoplasm


1.  fluid which surrounds the nucleus 



2.  outside cell it is referred to as plasma

C.  Cytoplasmic Organelles
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1.  Mitochondria



a.  small “hot dog” shaped organelles




b.  has many interior folds called cristae



c.  produces energy for the cell





1.  conducts cellular respiration (ATP production) - 





specifically, the Kreb’s Cycle & Electron Transport Chain
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2.  Chloroplasts 



a.  found only in plants




b.  conducts photosynthesis



3.  Ribosomes



c.  tiny circular organelles (very numerous)




b.  responsible for producing protein molecules
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4.  Endoplasmic Reticulum 



a. acts as a “highway” for the cell




b.  consists as an organized stack of flattened sacs





1.  rough ER





a.  contains ribosomes which travel on this highway while 





they make proteins to arrive quickly at their final

 





destination (Golgi)





2.  smooth ER





b.  (no ribosomes) site of lipid synthesis



5.  Golgi Body (Apparatus)



a.  Packages materials for storage or disposal 
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1.  wraps membranes around materials






a.  Vacuoles






1.can store food and water for later use







2.  expel waste products






b.  Lysosomes







1.when digestive enzymes are added to break down 







carbohydrates






c.  Peroxisomes






1.  contain special enzymes designed to break down 







hydrogen peroxide ... a dangerous by-product of 







reactions




b.  wraps proteins for transport outside the cell





1.  contains special enzymes which put the finishing touches 





on proteins & lipids
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6.  Cytoskeletons 



a.  microtubules




1.  made of the protein tubulin




2.  tiny transport system





3.  used in conjugation (exchange of genetic material)




b.  microfilament




1.  helps to maintain the cells shape




c.  centrioles




1.  system of microtubules and microfilaments which aid in 




cell division

IV.  Mechanisms of Movement 


A.  Pseudopods (false feet) 


1.  used by organisms like Amoeba



2.  projections made by the movement of cytoplasm & cytoskeleton


B.  Cilia


1.  tiny hairs which beat in unison to creat flow



2.  made from tiny microtubules


C.  Flagella



1.  larger, stronger hairs using a whiplike movement



2.  made from microtubules in a 9 + 2 arrangement

V.  Cell Growth and Reproduction


A.  Size Limits


1.  Surface area limits how much can enter and leave the cell – 




not volume


B.  Cells grow and develop at different rates


