Standard 1: Cell Biology

The Fundamental life processes of plants & animals depend on a variety chemical reactions that occur in specialized areas of the organism’s cells.  As a basis for understanding this concept:

· The Discovery of the Cell

· Early Microscopes

· In 1665, 



 used an early 




to look at a thin slice of cork, a plant material.

· Cork looked like thousands of tiny, empty chambers and he called them “
   ”
· Cells 





.

· The Cell Theory

· In 1838, Matthias Schleiden concluded that all 





.

· In 1839, Theodor Schwann stated that all 





.

· In 1855, Rudolph Virchow concluded that 












.

· These discoveries led to the 



.

· The cell theory states:

· Exploring the Cell

· Electron Microscopes

· Electron microscopy can be used to visualize 





           .

· Transmission electron microscopes (
       )

· Scanning electron microscopes (

)

· Confocal Light Microscopes

· Confocal light microscopes scan cells with a 



.

· This makes it possible to build



 



           .

· Scanning Probe Microscopes

· Scanning probe microscopes allow us to observe 



.

· Images are produced by tracing surfaces of samples with a 



. 

· Prokaryotes and Eukaryotes

· There are two main cell types:
1.  Prokaryotes
2. Eukaryotes
· Eukaryotic Cell Structures

· Organelles:
· Cytoplasm: 
· Nucleus:
· The nucleus is surrounded by a 



 composed of two membranes. 

· It is dotted with 


    , which allow material to move 


           . 

· The granular material in the nucleus is called 


. 

· Chromatin consists of 





.

· When a cell divides, chromatin condenses to form 



. 

· Most nuclei also contain a 


. 

· The nucleolus 









           .
· Endoplasmic Reticulum (ER): an internal membrane system where lipid components of the cell membrane are assembled, along with proteins and other materials that are exported from the cell
· There are two types of ER— 





.

· Rough ER:
· Smooth ER:

· contains collections of 

 that perform specialized tasks, such as 










           . 

· Golgi Apparatus

· The Golgi apparatus appears as a stack of closely apposed membranes.

· The Golgi apparatus 






















 

· Ribosomes

· Ribosomes are small particles of 

 and 

       found 


           .
· Lysosomes

· Lysosomes break down 

      , 



, and 


 into small molecules that can be used by the rest of the cell.

· Lysosomes also break down 







           .

· Vacuoles

· Some cells contain saclike structures called 

            that store materials such as water, salts, proteins, and carbohydrates.
· Mitochondria

· Mitochondria are organelles that 






















· Cytoskeleton

· Eukaryotic cells are given their shape and internal organization by the 




· The cytoskeleton is a network of 









· The cytoskeleton is also involved in 



. 

· The cytoskeleton is made up of:
· threadlike structures made up of the protein 



· form extensive networks in some cells.

· are hollow structures made up of proteins known as 



 
· build projections from the cell surface—



—that enable some cells to swim rapidly through liquids.

· In animal cells, structures known as 


 are formed from tubulin.

· Centrioles are located near the nucleus and help to 



           .

· Cell Boundaries

· Cell membrane:  
· [image: image1.png]


The composition of nearly all cell membranes is a double-layered sheet called a 





· Embedded in the lipid bilayer are: 
· Cell wall:  

· Made of 


 and 


· Diffusion Through Cell Boundaries

· Every living cell exists in a liquid environment.

· The 



 regulates movement of dissolved molecules from the liquid on one side of the membrane to the liquid on the other side.

· Measuring Concentration 

· A solution is a mixture of two or more substances.

· The substances dissolved in the solution are called 

. 

· The 


 of a solution is the 





      , or mass/volume. 

· Diffusion: 
· When the concentration of the solute is the same throughout a system, the system has reached 



.

· Diffusion depends upon random particle movements. Therefore, substances diffuse across membranes 







.

· Osmosis: 
· Water tends to diffuse from a 

 concentrated region to a 
   concentrated region.

· If you compare two solutions, 






           (“above strength”).

· When concentrations of solutions 






, the solutions are 


(”same strength”).

· Osmotic Pressure 

· Osmosis exerts a pressure known as 



on the 


     side of a selectively permeable membrane.

· Because the cell is filled with salts, sugars, proteins, and other molecules, it will almost always be 



(more concentrated) to 


. 

· If so, the osmotic pressure should produce a net movement of water 


           . As a result, the volume of the cell will increase until the cell becomes swollen or 
           . 

· Cells in large organisms are 
· Other cells are surrounded by tough 


 that prevent the cells from expanding even under tremendous osmotic pressure. 

· Facilitated Diffusion

· Cell membranes have 



 that act as carriers, making it easy for certain molecules to cross.

·  The movement of specific molecules across cell membranes through protein channels is known as 





. 

· Although facilitated diffusion is fast and specific, 




.

· Therefore, facilitated diffusion will only occur if there is a 
















           .

· Active Transport

· Sometimes cells move materials in the opposite direction from which the materials would normally move—that is 







. This process is known as 



. 

1. Molecular transport:

· In active transport, 
· Energy use in these systems enables cells to concentrate substances in a particular location, even when diffusion might move them in the opposite direction.

2. Endocytosis is the process of taking material into the cell by means of 











· The pocket breaks loose from the outer portion of the cell membrane and forms a 



       within the cytoplasm. 

· Two examples of endocytosis are:

· Phagocytosis:
· In 

, extensions of cytoplasm surround a particle and package it within a 



. The cell then engulfs it. 

· Phagocytosis requires 






.

· Pinocytosis

· In 


, tiny pockets form along the cell membrane, fill with liquid, and pinch off to form 


 within the cell.
3. Exocytosis

· Many cells also release large amounts of material from the cell, in a process called 






.

· During exocytosis,  

