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ύ Cell           ό4.5     

Υ      

¶ Φ 

¶ ύ   Hydrothermal ventsΦό 

  Υ       

¶ ύ  Amino acidsΦό  

¶ ύ NucleotidesΦό 

Υ        ω 

¶ ύ ProteinsΦό 

¶ ύ  Nucleic acidsΦό 

     

¶ ύ  Cellular OrganizationΥό 

   Φ         

ύ       Cell 

Membraneό  2Φ 

¶ ύ Sensitivity / Response to StimuliΥό  

ύ      External 

stimuliΦ        ό 

¶ ύ Growthύ  όMetabolismΥό  

Φ          

ύ Plants όύ Algaeύ   όBacteria       ό

ύ PhotosynthesisΦ       ό 

¶ ύ  Embryonic DevelopmentΥό  

ύ    Unicellularύ   όMulticellular      ό

ύ  GenesΦό 

¶ ύ ReproductionΥό 

ύ       Genetic informationΦ     ό 

¶ ύ RegulationΥό 

ύ        Internal processesΦό 

 1 Υ       

 2 Υ ύ    Eukaryotic 

cell     ό 
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¶ ύ  HomeostasisΥό 

ύ       Stable internal conditionsΦ     ό 

¶ ύ HeredityΥό 

ύ      Genetic system  όDNA (Deoxyribonucleic Acid) 

Φ        

    

           

   Υ      ό/hіύ 

 όbіύ   όIіhύ   όIіύΦ  

     όbIїύ   όIі{ύ 

 ό/Iјύ    (CO)  3Φ 

      (Reducing 

atmosphere)        

Φ          

       

Υ        ς (1953) MillerςUrey experimentΥ 

¶        Υ ύReducing atmosphereΦό 

¶      Υ (Organic compounds)    

    ύPrebiotic chemistryΦό 

    

1Φ    (Reducing atmosphere)   όIіύ    όhіύΦ 

2Φ       (Liquid water)Φ 

3Φ        100ϲ (Less than 100°C)Φ 

4Φ    (Electrical sparks)   (Lightning simulation)Φ 

    

   (MillerςUrey)  1953         

Υ         Φ   

¶          όIіhΣ bіΣ bIїΣ /hіΣ /hΣ /IјΣ IіύΦ 

 3Φ      Υ 
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¶       

 ύElectrical spark ό 

Φ 

¶     

(Condenser)     

      

Ϧ "   4Φ 

      

  ύOrganic moleculesό  

  ύAmino acids   ό

        

Φ      

   

¶    Υ  15%   (Carbon)     ύSimple 

organic compoundsΦό 

¶ Υ    όCƻǊƳŀƭŘŜƘȅŘŜΣ /Iіhύ   ύHydrogen cyanide, 

HCNΦό 

¶        (Amino acids)     

Φ  

   

  (Classification) 

Φ           

   (Taxonomy) 

     (Taxonomy)          

Υ 

¶  (Taxon) Φ 

¶  (Taxa) Φ 

Υ    

¶ Φ         
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¶      (Binomial nomenclature)       

Φ 

  Υ       

1Φ     (Genus)Φ 

2Φ     (Species)Φ 

  Υ 

¶ Υ Homo sapiens  ύ H. sapiensΦό 

¶ Υ Tyrannosaurus rex  ύ T. rexΦό 

 

   Υ 394ς322 Φ 

       (Animals)  (Plants)Φ 

  Υ   

¶    ύRed-blooded 

animalsόΦ 

¶   (Bloodless animals)Φ 

  Υ      

¶  (Oviparous)Φ 

¶  (Viviparous)Φ 

  Υ    

¶  (Aquatic)Φ 

¶  (Terrestrial)Φ 

¶  (Aerial)Φ 

   Υ    (Trees)  (Shrubs)  (Herbs)  5Φ 

  Υ 

               

Φ     

     Υ1627ς1705 

       (Morphological traits) Φ   
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¶  (Species) ΥΦ            

¶ : (Genus) Φ            
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     Υ1707ς1778 

          (Polynomial nomenclature)Φ 

      (Binomial nomenclature)Υ 

¶ Υ    

o   (Genus) Φ   

o   (Species) Φ   

¶ Υ Apis mellifera Φό  ύ 

  Φ             

 Υ   1969 

1Φ       (Five Kingdoms) Υ     

1Φ Υ     (Monera) ς   (Prokaryotes)Φ 

2Φ Υ     (Protista) ς Φ     

3Φ Υ   Υ     

Φ   (Fungi)Φ 

Φ   (Plantae)Φ 

Φ   (Animalia)Φ 

   (Taxonomy Categories) 

              6Υ 

¶   (Domain) 

¶  (Kingdom) 

¶  (Phylum) 

¶  (Class) 

¶  (Order) 

¶  (Family) 

¶  (Genus) 

¶  (Species) 

×  

Φ        ό  ύ   

Φ          ό ύ   
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   (Kingdom System)           

       (Kingdoms)Φ 

1Φ    (Old classification)  Υ    

Φ  (Animals)Φ 

Φ  (Plants)Φ 

2Φ         (Microorganisms)     

Φ         

3Φ           (Six-Kingdom System) 

   (Carl Woese) Φ    

4Φ               (Domain 

System)Φ       

5Φ        (Domains)Υ 

Φ   (Domain Archaea)Φ 

Φ  (Domain Bacteria)Φ 

Φ   (Domain Eukarya)Φ 

    Υ   

      

 

(Animalia) 

  (Eukaryotic) ς 

  
    (Heterotrophic) 

 

(Plantae) 
  ς   

  

 

 (Autotrophic) ς 

Photosynthesis 

 

(Fungi) 

  ς  λ

 
  

   

(Absorptive) 

 

(Protista) 

  ς  λ

 
  

 

(Photosynthesis/Predation) 

  

(Archaea) 
  (Prokaryotic) 

Methanogens 

Thermophiles 
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(Bacteria) 
  (Prokaryotic) 

E. coli 

Lactobacillus 
 ς λ 
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¶  Υ   

o  (Bacteria)Φ 

o  (Archaea)Φ 

¶ Υ  (Soil)  (Oceans) 

  (Extreme environments) 

Υ 

o Φ    

o    

(Hydrothermal vents)Φ 

¶ Υ   0.3 ς 28  (µm)Φ 

¶ Υ Φ                    

¶     (Extremophiles): Υ 

o   435°Φ 

o   (Acidic)   (Alkaline)Φ 

 ύ   Prokaryotic cellsό 

       

 

 

Plasma 

membrane 

     

   

    

  

 Cytoplasm 
    

   
   

 Nucleoid 
  DNA    

 
  

 Plasmids 
 DNA    

     
   

 Ribosomes        

  Cell wall 
   ς   
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1Φ  (Filament).  

2Φ  (Hook)Φ 

3Φ   (Basal body)    
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atrichous -  
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ύ(Spirilla
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    (Gram stain): Φ      

   (Gram-positive)Υ 

¶ Φ    

¶ Φ      

¶        (Peptidoglycan)Φ 

    (Gram-negative)Υ 

¶ Φ    
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¶ Φ        
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     ύMicron = 

1/1000 mmόΦ 

¶   (Cocci)    1 

ʈmΦ 

¶   Escherichia coli   

  500 ʈmΦ 

¶    Υ     

      

Φ 

     (Gram Staining Reaction) 

¶    (Gram-positive, G+ve): Φ    

¶    (Gram-ƴŜƎŀǘƛǾŜΣ DҍǾŜύΥ     

¶ Φ       

 Υ   (Growth and Reproduction) 

 (Growth) 

Υ     

1Φ Υ      (Protoplasm)Φ 

2Φ Υ      (Colonies)Φ 

¶               10ς15 

Φ    λ   

¶    Actinomycetes   (Fragmentation)    

(Budding)Φ 

  (Reproduction Methods) 

1Φ   (Genetic Recombination) 

2Φ   (Spore Formation) 
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3Φ   (Vegetative Reproduction) 

   (Bacterial Growth Curve) 

         

          

        

          

Φ     
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 Φ   

2Φ       

 Φ   3   ΦΦ 
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5Φ        Υ
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5 Φ      

Φ      

1   ό ύ   Φ

Φ   

2 Φ Φ    

3 Φ   DNA   
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5 Φ     

Φ 

1     Φ

    (Genome)Φ 

2     Φ
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3      Φ
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   (Growth and Reproduction) 

 (Growth) 

Υ     

1Φ Υ      (Protoplasm)Φ 

2Φ Υ      (Colonies)Φ 

¶               10ς15 

Φ    λ   

¶    Actinomycetes  

 (Fragmentation)    

(Budding)Φ 

      Υ  Salmonella 

 Φ        

Υ        

ω Φ   

ω Φ   

          

 Φό ύ    ό  ύ      

    

 Lag phase     ς       

ό ύ  Log phase    ς    

   Stationary phase    ς     

   Decline (Death) phase        

1Φ   (Nutritional factors)Υ 

Φ Υ     ύ ό     

  ύ80҈ Φό    

Φ Υ  

¶    (Autotrophs):      Iі /hі Nitrates 

Φ      

 16      Υ 
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¶     (Heterotrophs):        

  (Fermentation)   (Oxidation)Φ 

2Φ   (Physical factors)Υ 

Φ   (pH):       (6.8ς7.2)Φ 

Φ Υ    

¶   (Acidophilic):  Lactobacilli   pH   4Φ 

¶   (Alkaliphilic):  Vibrio cholerae Φ     

3Φ Υ 

  Υ          

        

 Aerobic     (Aerobic respiration) 

  Anaerobic      (Anaerobic fermentation) 

  

 

Facultative 

Anaerobic 

   

   

  λ     

   

4Φ   

     Υ     

 
5Φ Υ   

    NaCl  

  Normal bacteria 1%~    

  Halophobic 1%<      

  Halophilic 1%>      

    

 

Psychrophilic 
      

  20 

Mesophilic 
     

  25π40 

Thermophilic 
      

   45ς60 
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    Φ             

 Υ             

1Φ  (Conjugation):       

Φ     

2Φ  (Transformation):       

          

Φ    

3Φ  (Transduction):        

Φ          

                 

   Φ              

       E. coli       

Φ    

       

  (Plasmids):            

Φ 

 Υ        

  ύAntibiotic resistanceΦό 

   (Conjugative plasmids)Υ  

Φ        

 Υ     F (F plasmid)Υ 

¶        

(Conjugation)Φ 

¶      Fϕ cellsΦ 

¶      Fϖ cellsΦ 

        (Genetic sequence)   Φ 

  Υ  F            (Genetic diversity)Φ 

 

 

 17ύ    ΥConjugation bridgeό 
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  Υ   

¶  F     DNAΦ 

¶ Φ          

     (Conjugation bridge)Υ 

¶ Φ          

¶   Fϕ  ό ύFϖ Φ   ό ύ 

  Υ   

¶      (Rolling-circle replication)Φ 

¶   DNA    

Φ 

¶   DNA    

   Fϖ Φ    

¶      DNA   

Φ      

  Υ 

¶       

 F Φ    

¶   Fϖ  FϕΦ        

     F   

 

¶   F Υ   

 F plasmid    

Φ 

¶ Υ       

   (Hfr cell)Φ 

¶   (Conjugation)Υ 

o       

Φ     

o Φ       

¶ Υ 

 19    ΥF     

  Hfr        F 

Φ       

 18ύ     ΥBacterial Conjugation ό
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