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The Cell as the Fundamental Unit of Life 



Levels Of Organization 
Cells are the basic unit of Structure and Function 

Organ Organ system Organism 



• The cell is the smallest unit of 

life. 

• All organisms are composed one 

or more cells. 

• New cells arise from previously 

existing cells. 



Basic Cell Structure 

Each cell has four common components: 

 

1. Plasma membrane 

2. Region containing DNA/RNA (genetic 

material) 

3. Cytoplasm  

4. Biochemical molecules & biochemical 

pathways 





Cell theory Historical Timeline 



Cells 

Two fundamental types:   

Prokaryotic                         

 No Nucleus             

 No organelles          

 Small 100nm-5um           

Eukaryotic                      

 True Nucleus          

 Membrane bound 

 organelles            

 10-100um             

 Some are larger 



Prokaryotic Cells 



Typical Animal Cell 

Eukaryotic Cells 



Cell Organelles 

What are organelles? 

 

Internal compartments that carry out specific 
cell functions 

 

How are organelles beneficial to a cell? 

 

They allow the cell to grow larger and 
become more specialized 



The Cytoplasm 

Physical basis of Life 

Fluid portion of the cell 

 

 



Cell Membrane 



Cell Membrane 



Chemical Composition 



Membrane Component 



Structure of the Cell Membrane 

Phospholipids                                                                   

Most abundant lipid                                         

Polar/hydrophilic head(attracted to water)   

Pair of nonpolar/hydrophobic tails(repelled by water) 



Hydrophilic  

head 

Hydrophobic  

tails 



Phospholipid bilayer:                            

 Polar heads, outside & inside                                         

 Nonpolar tails in the interior             

 Cell Membranes                             



Function of Cell Membrane 



Function of Cell Membrane 



Model of Plasma Membrane 



Danielli-Davson Model 
(Sandwich Model) 



Fluid Mosaic Model 



Fluid Mosaic Model:                                                 

Most accepted working model of the membrane  

Protein molecules bobbing in phospholipid sea 

Proteins determine membrane’s specific functions 









• Nucleus: control center; houses DNA;  directs 
activities of the cell 

 

• Nucleolus: producing ribosomes 

 

• Nuclear envelope: encloses the nucleus and 
its contents 

 

• Nuclear pore: pore in nucleus; can allow 
substances (RNA) to leave  

 



Genetic Material 

 
• Hereditary informer 

 

• Material consisting of 
DNA and proteins only 
visible during cell 
division. 



Rough and 

Smooth ER 



Smooth endoplasmic reticulum 

• Synthesizes steroids 

• Detoxifies poisons 
(alcohol) 

• Transports substances 

• Regulates calcium 
levels for muscle 
contraction 



Transports 
proteins 

Rough Endoplasmic Reticulum 

http://micro.magnet.fsu.edu/cells/animals/images/endoplasmic.jpg


Major part of protein 

synthesis machinery 



Powerhouse of the cell 
 
Energy production for cells 
(ATP) 
 
Sites of aerobic respiration 
 
“mitochondria makes me 
mighty” 



Membrane-bound 

structure  

 

Organelle modifies 

molecules and 

packages them into 

small membrane 

bound sacs called 

vesicles  

Receives substances from ER, refines and packages them 



Lysosome 

Digests waste 

materials and 

food within the 

cell 

 

Breaks down 

molecules into 

their base 

components with 

strong digestive 

enzymes  

http://micro.magnet.fsu.edu/cells/animals/images/lysosome.jpg




Cillia & Flagella- 9x2 arrangement 

0.1 micrometer 



Flagellum 



Ciliated Epithelium 



Typical Plant Cell 



Typical Plant Cell 



Plant Cell 

• Plant cells have 
different structures 

• Contains:  
 

– Cell wall 
• Great wall of China 

– Chloroplast 
• Site of photosynthesis 

– Vacuole (large central, 
takes up most part of 
cell) 

 
 



Cell Walls 



Chloroplasts 




