
Chapter 2 
 

 
 An overview of biological basics 



Are all cells the same?  

ÁCells 

ÁBasic unit of all living organisms 

ÁDifferent types, but the same essential properties 

Bacterial cell 



Are all cells the same?  



Three Domains of Life  

( ) 

( ) 

Â Three domains (kingdoms, ) 

ÁEukaryotes ( ) 

ÁProkaryotes ( ) 

ÁEubacteria ( )  

ÁArchaebacteria ( ) 
Flagellate 

( ) 

Microsporidia 

( ) 

Ciliate 

( ) 

Cyanobacteria ( ) 



Microbial Diversity  

Â Classification of prokaryotes depending on optimal temperature 

Ápsychrophile: < 20oC 

Ámesophile: 20oC ~ 50oC 

Áthermophile: 50oC < 

 

Â Classification of prokaryotes depending on oxygen need 

Áaerobic: grow in the presence of oxygen 

Áanaerobic: grow without oxygen 

Áfacultative: grow under either circumstances 

 

Â Classification of prokaryotes depending on size and shape 

Ácoccus: spherical or elliptical 

Ábacillus: cylindrical or rod 

Áspirillum: spiral 

coccus bacillus spirillum 



Naming Cells (microorganisms)  

ÂEscherichia coli (E. coli) 

ÁGiven in Latin 

Áwritten in italic 

ÁEscherichia: genus ( , a group of related species) 

Ácoli: species ( ) 

Ávarious strains ( ) of E. coli --- (ex) E. coli K12 , E. coli B/rA   

 

 

 

 

 

 

Â Genus (scientific name) of humans : Homo sapiens 

 

 



Viruses 

Â Used as vaccine 

Â Not cells 

Â No independent reproduction (not alive by itself) 

ÁGenetic material (DNA or RNA) 

ÁProteins (Capsid) 

Â V̆iruses are in the semantic ( ) fog between life and non-life.ò 

        (Campbell and Reece, Biology, 6th Ed, p 339.) 

Â Are viruses living beings? 

      ñThe answer to that question is ónoô, inasmuch as viruses are incapable 

of  independent life.ò  (de Duve, Life Evolving, p.313) 

Â Conclusion:  

       Viruses do not fit the basic definition of cellular life. 

ÁRequire host for all cellular activities 

ÁNo metabolic capability of their own 



Bacteriophage 

Á Bacteriophage: bacteria-infecting virus  

Á Lytic cycle: reproduction of phase (virus) 

Á Phage DNA is incorporated into the host DNA 

Á Could be used to kill bacteria 



Cell Types by  Cell Structure  

ÁProkaryote & Eukaryote 

ÁPrimary Difference: presence or absence of nucleus     

                                   (more details in Table 2.1 and 2.2) 

 
 



Prokaryotic Cells 

ÂProkaryote  

Ápro; before 

Ákaryon: kernel(  ) or nucleus 

ÂNo nuclear membrane 

ÂSmall (0.5-3 mm), mostly single-celled organisms  

ÁEubacteria : common bacteria (e.g. E. coli) 

ÁArchaebacteria 

Ámethanogens (methane-producing),  thermoacidophiles, and halobacteria 

(high salt) 

ÁLive in extreme environments 

E. coli 



Eubacteria  

ÂDivided into two groups by gram stain 

 

ÁGram-negative cell (e.g. E. coli) 

ÁOuter membrane 

ÁPeptidoglycan  

ÁCytoplasmic (inner) membrane 

ÁPeriplasm 

ÁBetween inner and outer membranes 

 

ÁGram-positive cell (e.g. Bacillus subtilis) 

ÁNo outer membrane 

ÁPeptidoglycan 

ÁTeichoic acid 

ÁCytoplasmic membrane 


