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 (cell envelope)

-  fluid mosaic model               

-  phospholipid bilayer  
 2                       

                               
  

-   glycoprotein  
  

  glycolipid 
               

  (cell recognition)

     
(cell membrane)

1

       

 (cell wall)

 plasmodesmata   
 cytoplasm 
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-  (semipermeable membrane)       

-  membrane 

 
-  = peptidoglycan 
-  = chitin 
-  = cellulose, lignin,   
      pectin, suberin 
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 (nucleus)2

 (chromatin)

-   DNA,   
   RNA, histone   
   non - histone protein  
-  2                          
      - heterochromatin               
       (  DNA   RNA )                        
      - euchromatin                     
        (  active  DNA ) 
 -  
chromosome 

 
(nuclear membrane/ 

envelope)

-  RNA  
-     
   RNA    
   ribonucleoprotein complex (          
   )  nuclear pore  
   

 (nucleolus)

-   2    
   semipermeable  membrane 
-   nuclear pore  
    
-   endoplasmic  
   reticulum  Golgi  body

 (DNA & RNA) 
    

 (cytoplasm)3

 (cytosol)  (organelle) 

 2 

 (chloroplast) (mitochondria)

-  (thylakoid)          
  ( )  
  (light reaction) 

-  
-  (stroma)  
   (carbon fixation) 

-   ATP  
  (adenosine triphosphate)  
    
      

      
           
       
  (Krebs cycle) 
-  DNA, RNA,     
  ribosome  
  

*matrix   
 stroma 

-  (matrix) 

-  (cristae)  
    
(electron transport chain: ETC) 
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-   

-  
-     
                
  ( ) 
-   
- SER   sarcoplasmic  
  reticulum  
   
-      
   

*  SER  RER  Golgi body  
  exocytosis

smooth ER (SER)

 1 

/ /            
(Golgi body/complex/apparatus)

 
(endoplasmic reticulum: ER)

-    
    (glycosylation)               
   (phosphorylation)        
    RER  
-  vesicle               
  

-   
  (acrosome)        
    
   
   
-  
    
            
   
-  enamel  
      
   

-  (                
)                

 
-  SER     

lipoprotein 
-            

   
  

rough ER (RER)

 (lysosome)

-   enzyme  hydrolase  
    acid phosphatase 
-  
-   
    phagocytosis  
   
-   
  (metamorphosis)                         
   (autolysis) 

 (vacuole)

   
 tonoplast   
  

- sap vacuole:             
   

- food vacuole:  
 

- contractile vacuole:         
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 (ribosome) (cytoskeleton)           

 (centriole)
2.                 
(intermediate filament)

1.  (microtubule)

 
  2  

- free ribosome:          
 

- fixed ribosome:  ER  RER 

-  
-  9                      
   3   (9 + 0 triples) 
-  spindle fiber   
   
-  basal body                       
   (                   
   9 + 2)

-     
  (vimentin)  (desmin)  (keratin)   
   intermediate filament   
    
-     

-  (tubulin)   
-    
-  (cyclosis) 
-  spindle fiber  
    9 + 0

 (cilia)               
 (flagellum)

3.  (microfilament)

-   (actin)  
-  (cyclosis) 
-     microvilli  
-     
   (pseudopodium)      
   [  
   (sol)  (gel)  
   ]  
-  
    
   
   (myosin)

-  basal body  
-  9 + 2  
-   
      
     
     
   

    3  

top view of centrioles
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passive transport  
=  ATP  

 
(prokaryotic cell) 

  
(eukaryotic cell)

       -  
       -  
 Ex:      
        

    -   
    -  
Ex:  

   -   
       binary fission

 

 (osmosis) 
  

 ( )           
( )             
(osmotic pressure)

         
           

 
 (carrier protein)                    

  
            

 
     

  
 

 
(diffusion)

- hypotonic solution = .
 

 
- hypertonic solution = .

 
  

- isotonic solution = .  
  

* . = 

  -        
 

  
 (facilitated diffusion)
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    active transport  
     ATP  (carrier protein)  

 facilitated diffusion  
 ( )  

  Na-K pump   H+  
 

endocytosis =  *  ATP 
 vesicle 

pinocytosis  
=  

 
  

   
Ex:  

   

 eceptor-mediated 
endocytosis 
=           

 
Ex:   
insulin  HDL      

phagocytosis  
=  

 pseudopodium   
 

  
Ex:  macrophage

exocytosis =  *  ATP                           
 vesicle   

Ex:            
 

1

2

 exocytosis

 RER 

  vesicle  
 Golgi body 

    
     

   
 

 exocytosis

r
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 (chromosome)

      
  
  binary  
   fission

    
 (karyokinesis) 

-  (mitosis) 
=  

-  (meiosis) 
=  

 (cytokinesis) 
=  

 

- nucleosome = 
 DNA 
 histone

=             
 

(centromere)  
(locus) 

 
 (allele) 

 (gene)

=  
 

DNA (small 
stretch of DNA)  

 
 

             
 

 (allele)

= 
  

- homozygous = 
 

 (dominant) 
 

(recessive)  
   - RR =   
   - rr =   
- heterozygous = 

  Rr

 (genotype)

 
  Aa, AA, aa

 (ph  notype)

  
  

  
!

   double helix DNA  
 (chromatin)  histone  

- chromatid =  1  
- sister chromatid =  DNA                 

  
(homologous chromosome)

e
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diploid chromosome  =  2  (2n)  
haploid chromosome  =  (n)

 (mitosis) 
=   

centrosome  =    
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 (meiosis) 
 =  

meiosis I =  1  2                 
 homologous chromosome 

stages of prophase I

- leptotene =   
- zygotene = homologous chromosome  &  (synapsis)   
    bivalent 
- pachytene =   4   tetrad 
- diplotene =   chiasma  
    (  crossing over**)  
- diakinesis =   

m
ei

os
is 

II

interphase I prophase I metaphase I anaphase I telophase I

m
ei

os
is 

I

=      
 

 
 sister chromatid  

(  2 )

= = homologous 
chromosome 

 sister 
chromatid 

= 
      

 
 2       

meiosis II =  2  4  (  4 )  
  sister chromatid 

leptotene zygotene pachytene diplotene diakinesis
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