Biolog-Cell Structure and Function Notes

5-1 Cell Theory


--Cells- basic units of structure and function in living things.


--First microscope-developed by Anton Leeuwenhoek (Dutch biologist).


--Robert Hooke (English)coined “cells” because they reminded him of small rooms in monasteries called cells.



--looked at dead cork cells.


--Robert Brown (Scottish) discovered what is now the nucleus.


--Matthias Schleiden stated all plants made of cells.


--Theodore Schwann (German) stated all animals made of cells.


--Rudolf Virchow (German) stated all cells arise from the division of preexisting cells.


**Cell Theory (3 parts)**



1.  all living things are made up of cells.



2.  Cells are the basic units of structure and function in living things.



3.  All cells come from existing cells.

5-2 Cell Structure

--enormous size and variety of cells (average size is between 5 and 50 micrometers).



ex.  mycoplasma size of 0.2 micrometers



      Chaos chaos (giant ameba) diameter of 1000 micrometers



      yolks of bird eggs are actually single cell containing food for a developing bird


--small due to limits on information through cell and flow of materials into and out of cell (efficiency)


--all cells have three basic structures:



1.  cell membrane (outer boundary)



2.  nucleus (control center)



3.  cytoplasm (material between cell membrane and nucleus)


Parts of a Cell:



--cell (plasma) membrane- regulates what comes in and out of a cell, aids in protection and support.




-made of a bilayer of lipids




 proteins (stick in membrane or move around) act as channels and pumps




carbohydrates (attached to proteins or lipids) act as chemical identification cards



--cell wall- surrounds cell membrane in plants, algae, and some bacteria.




-support and protection




-very porous allowing water, food, air, and other substances to pass through




-made of 2 or more layers





first layer to form is where two plant cells meet (gluey substance called pectin holds together)





primary layer is after pectin made of cellulose (elasticity)





secondary layer made of cellulose and lignin (wood)



--nucleus- not all cells have dark spot in middle of the cell (bacteria) so scientists made 2 categories of cells.




1. Prokaryotic cells-no nucleus, mitochondria, lysosomes, vacuoles, ER, Golgi apparatus, or 





    chloroplasts, organism called a prokaryote




2. Eukaryotic cells (2-5 micrometers)-nucleus, organism called a eukaryote





-contains DNA




-nuclear envelope-double membrane surrounding the nucleus that has pores




-nucleolus-small region in nucleus filled with RNA and proteins, ribosomes are made here (prod. of 












        proteins)




-chromosomes-DNA in nucleus of eukaryotes are attached to proteins, contain genetic information.



--cytoplasm- living area between nucleus and cell membrane.




-contains many important structures

5-3 Cytoplasmic Organelles


organelle- tiny structures within the cytoplasm that perform specialized functions in the cell

--mitochondria- “powerhouse”, divide like cells, change the chemical energy stored in food into compounds more 


             convenient for use.



-contain 2 special membranes: 1.  outer membrane surrounds the organelle






       2.  inner membrane is folded, creating more surface area so more work done on 







             a small scale


--chloroplast- energy maker too, change the chemical energy stored in food into compounds more 


                       convenient for use.



-found in plants and algae



-contain 3 special membranes:  1, 2.  envelope like surrounding






        3.  radiant energy from sun is changed into chemical energy (photosynthesis)


--ribosomes- protein “factories”, proteins made here, smallest organelle.



-composed of RNA and protein



-free “floating” or found on membranes  (size is 1 billionth of a meter!)


--endoplasmic reticulum (ER)- complex network of channels transporting materials through the inside of the cell. 


2 types:  1.  Smooth ER- walls of channel are smooth, special enzymes and chemicals stored



2.  Rough ER- ribosomes are stuck to the surface, newly made protein is chemically modified, then 



          released or exported




**proteins are modified by special enzymes that attach carbohydrates and lipids to them**


--Golgi apparatus-  flattened stacks of membranes piled on top of one another, modifies, collects, packages, and 



    distributes molecules made in one part of cell and used in another.


--lysosomes- “cleanup crews”, small membrane bordered structures that contain enzymes and chemicals necessary for 

         digesting foreign materials in the cell.



perform:  endocytosis- cells engulf particles that are too big to pass through the cell membrane by encircling 



         the object, also breakdown “old” cell parts.




-formed by the Golgi apparatus




-not found in plant cells


--vacuoles- saclike structures that store materials like water, salts, proteins, and carbohydrates.




-plants usually have one big vacuole per cell


--plastids- plant organelles involved in the storage of food and pigments.



ex.  chloroplasts (photosynthesis)



       leukoplasts (store starch granules)



       chromoplasts (store pigment molecules)


--cytoskeleton- filaments and fibers that support cell structure and drive movement.



parts:
microtubules-hollow tubes made of protein, provide support, help move organelles around cell, and 


form centrioles (not in plants) for aid in cell division, support cilia and flagella (hairlike structures)




microfilaments- long, thin fibers that aid in cell support and function.

5-4 Movement of Materials Through the Cell Membrane

all cells are found in a liquid environment because it makes it easier for materials such as food, oxygen, and water to move in and out of a cell.

3 Process of Passive Transport- no energy is required to move materials.


Diffusion- process by which molecules of a substance move from areas of higher concentrations to areas of lower 
  
                 concentrations.



2 factors determining diffusion:




1.  if 2 substances are present in unequal amounts on either side of a membrane, each substance will  

                                              try and move to an area of less concentration until equilibrium is reached.




2.  permeability.  If a substance can diffuse across a membrane, the membrane is considered 





permeable. If a substance cannot diffuse across a membrane, the membrane is 





considered impermeable.



**biological membranes are permeable to some things, not to others so membranes are considered to be selectively 

    permeable.


Osmosis- diffusion of water across a selectively permeable membrane from a higher concentration to a lower 


  concentration..



**force exerted by osmosis is called osmotic pressure**



**can cause serious problems for cells because water should always rush into a cell causing it to burst because 

    there is a lot of material in a cell**  




How do cells deal?





1.  many organisms do not come in contact with fresh water, so cells are bated in different 



     liquids, such as blood, that have concentrations of dissolved materials roughly equal to 

                                                           cells themselves





2.  plants and some bacteria have cell wall that does not allow for expansion, but now 




     vulnerable to injuries to cell wall





3.  other cells pump out the water that is forced in by contracting a vacuole  


Facilitated Diffusion- active transport (energy is required) where a carrier protein moves material across the 



         concentration gradient (from low to high).

Process of Active Transport- energy is required to move material across a membrane.


1.  Molecular pumps bring in calcium, potassium, and sodium ions


2.  Movements of the cell membrane:



-endocytosis-taking in large amounts of materials by the infolding (pockets) where pocket breaks loose from the 


       outer portion of the cell membrane and forms a vacuole within the cytoplasm



-phagocytosis-large particles are taken into the cell by endocytosis



-pinocytosis-tiny pockets fill with liquid and pinch off to form vacuoles within the cell



-exocytosis-contents of cell are forced out when materials surround it and push it out

5-5 Cell Specialization
cell specialization is one of the key characteristics of multicellular organisms.  This is when cells are uniquely suited for a specific task within the organism.

Factory In Miniature:


Pancreas-involved in producing materials to help aid in digestion.



**cells of pancreas contain 100X more ER and Golgi apparatus because these cells need to produce a lot of 

    proteins and enzymes**

A Light-Sensitive Cell:


2 parts:
1.  lower part of cells containing 5X as many mitochondria for energy



2.  upper part of cell contain rhodopsin, disc-like structures, which signal rest of cell light has hit it


**messages are passed from cell to cell, we call this vision**

The Street Sweepers:


lining the passages of tubes for breathing are cells which make a mixture of water, carbohydrates, and salts (mucus)

5-6 Levels of Organization
levels of organization in multicellular organisms (cells        tissues          organs          organ systems)


Tissues-groups of similar cells that perform similar functions (muscle, epithelial, nerve, connective)


Organs-group of tissues working together to perform a specific function


Organ Systems-group of organs working together to perform a certain function


