
Chapter 3: The Cell
Cell Diversity:
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1. 
Cell Membrane: 
    
Functions: 



-  
Physical isolation


-  
Regulation of exchange (selectively permeability) not a free movement. 


-  
Sensitivity



-  
Structural support


Structure:


Cell membrane is made by a structure of phospholipid bilayer and proteins
(1) Each phospholipid layer has hydrophilic head on the surface; hydrophobic tails inside. Water soluble molecules can’t cross. Lipid soluble molecules can cross.  
(2) Membrane proteins:  

    

Based on the location:
· Integral proteins --- proteins that span the entire width of the membrane.

    


-  
Peripheral proteins --- proteins that are bound to the inner or outer surface of the 

       


membrane.
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Based on the functions:

   


-  
Anchoring proteins --- attach to other structure and stabilize its position.

   


-  
Recognition proteins --- identification.

   


-  
Receptor proteins --- bind some substances, such as hormones, that trigger changes 




in cell activities.

   


-  
Carrier proteins --- bind substance and transport them across the cell membrane

   


-  
Channel proteins --- substance directly move cross the cell membrane through the 

      


channel proteins
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2.
 Nucleus:   is the control center of cellular operation. 

Functions: 

· Stores all genetic information (DNA)

· Determines the protein synthesis.

· Transcription: from DNA to RNA occurs in the nucleus.

· Translation: from RNA to protein occurs in the cytoplasm.
· DNA is made by four nucleotides:

   

Adenine (A)       Guanine (G)       Cytosine (C)      Thymine (T)
· RNA is also made by four nucleotides:

   

Adenine (A)       Guanine (G)       Cytosine (C)      Uracil (U)

Structure: 

· Nucleolus --- the site of RNA synthesis

· Nucleoplasm --- contains chromosomes.

· Nuclear envelope --- protection.

· Nuclear passageway --- RNAs pass through the pores to the cytoplasm.

3.
Cytoplasm: includes cytosol & organelles. 
  
Cytosol: 
· It is the intracellular fluid (ICF) dominates K. ECF dominates Na. 
· Intracellular fluid contains high concentration of K+ and low concentration of Na+.

· Cytosol contains a relatively high concentration of suspended proteins, many of them are enzymes.

· Cytosol contains relatively small quantities of carbohydrate and large reserves of amino acids and lipids.


Organelles:  
· Cytoskeleton --- strength and support; movement of cellular structures & materials.

· Centrosome --- during the cell division, centrioles form the spindle fibers and help to split and move chromosomes.

· Cilia --- movement of materials over cell surface.

· Microvilli --- increase surface area of the plasma membrane for absorption & secretion. Small intestine and kidney. 
· Ribosome --- the site of proteins synthesis. 
· Endoplasmic reticulum (ER)



-  
Rough ER --- close the nucleus; has ribosomes bound to membrane; modification 

      

and packing of newly synthesized proteins.



-  
Smooth ER --- without ribosomes; lipid and carbohydrate synthesis. Stores Ca. 
· Golgi apparatus --- storage, alteration, and packing of secretory products (e.x. insulin) and enzymes;  makes vesicles to transport the products.

· Lysosomes --- intracellular removal of damaged organelles or pathogens.
· Peroxisomes --- catabolism of fats; neutralization of toxic compounds.
· Mitochondria --- produce 95% of the ATP required by the cell.

4.  
Membrane Transport:  Cell membranes are selectively permeable.

(1) Passive transport --- substances move through the membrane without energy.  It is the


movement with a gradient from high concentration to low concentration.

(2) Active transport --- substances move through the membrane with energy.  It is the


movement against the concentration gradient, that is, from low concentration to high 


concentration.


Passive transport:

· Diffusion 

· Facilitated diffusion

· Osmosis

· Filtration (pressure)


Active transport:

· Active transport by carrier proteins

· Exocytosis 

· Endocytosis 
· Diffusion --- Materials pass through the phospholipid bilayer of cell membrane from an area where its concentration is higher to an area where its concentration is lower. Such as, small inorganic ions, lipid-soluble

· Facilitated diffusion --- materials pass through the carrier protein of the cell membrane from regions of higher concentration to regions of lower concentration.  Such as, glucose and amino acids can pass through membrane. 
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· Osmosis --- is the diffusion of water across a membrane in response to differences in solute concentration.

    

-  
Hypotonic solution results in osmotic flow of water into the cell.  The cell swells up.

    

-  
Hypertonic solution results in the movement of water out of the cell.  The cell shrivels. A solution that contains high solute concentration than the cytoplasm of a cell. 
    

-  
Isotonic --- No net change in water movement or cell shape.
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· Active transport by carrier proteins - Energy is required as carrier proteins pump substances from low concentration to high concentration.  Na+-K+ exchage pump.
· Exocytosis - a vesicle surrounds a substance inside the cell and migrates to the cell surface, and then the substance is secreted from the cell.  It requires energy and Golgi apparatus.  Such as fluid, debris.

· Endocytosis --- is the process whereby the membrane surrounds a substance and brings it into the cells.  It requires energy.  Such as, fluid, nutrients, debris, pathogen.



-  
Pinocytosis:  a membrane engulfs tiny droplets of liquid.



-  
Phagocytosis:  a membrane engulfs solid particles.



-  
Receptor-mediated endocytosis:  Receptor proteins combine with specific molecules in 

      

the cell surroundings.  The membrane engulfs the combination.
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5. Mitosis: 

· Prophase --- Chromosomes appear, the nuclear envelope disappear.  Centrioles move toward opposite poles of the cell; spindle fibers are produced and attach to chromatids.

· Metaphase --- The chromatids move to a narrow central zone called metaphase plate.
· Anaphase --- each chromatid pair splits and the chromatids separate.  The two daughter chromosomes are now pulled toward opposite ends of the cell.

· Telophase --- each cell prepared to return to the interphase state.  The nuclear envelope forms, the chromosomes gradually uncoil.

· Interphase:  is the stage when a cell grows, DNA replicates, and new organelles form.
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