
Procaryotes    Eucaryotes 
size, membranous organelles  

* same basic chemical composition 
* same genetic code 
* same basic metabolic processes 



Plasma membrane 
(cell membrane, cytoplasmic membrane) 

Function 
• Semi-permeable 

barrier 
• Transport 
• Proton gradient 

(energy processes) 
• Receptors 
• Cell division 
• Biosynthesis 
 



     Constituents 
• 25% lipids (phospholipids) 
• 75% proteins (transport, receptors, energy 

processes, etc. 
• 5-10 mm 
• “Floating mosaic” 
• Bacteria lack sterols but contain hopanoids 



Phospholipids 



 

Ester bond = eukaryotes and eubacteria 

Ether bond = archaebacteria 
 

 

 



Phospholipids unsaturated fatty acids 
(Psychrophilic micro-organisms) 



Plasma membrane of thermophilic  
micro-organisms 





G+ cell walls in eubacteria 

Function 
 
• Mechanical, 

chemical and 
physical protection 
 

• Protection against 
osmotic lysis 

 
 
 

Examples of its 
importance 

• Gram staining 
• Turgor 
• Lysozymes 
• Food preservatives  



Constituents 
• Peptidoglycan (a polymer consisting of n-acetyl 

glucosamine, n-acetyl muraminic acid and 
peptides, 20-80 nm) 

• Periplasmic space 
• Teichoic acid 
• S-layer 
• Capsule 









 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Penicillin 





G- cell walls in eubacteria 



Lipopolysacharide (LPS) 



Rapid Microbiological Methods in 
the Pharmaceutical Industry 

• An extract of the 
horseshoe crab's 
blood is used by the 
pharmaceutical and 
medical device 
industries to ensure 
that their products, 
e.g., intravenous 
drugs, vaccines, and 
medical devices, are 
free of bacterial 
contamination. 

 

 LIMULUS TEST 
 Blood from the 

horseshoe crab, 
Limulus polyphemus 
reacts with bacterial 
endotoxin 

  
 



Cell envelopes of archaebacteria 



Fimbriae and flagella 

fimbriae (s., fimbria) short, thin, 
hairlike, proteinaceous appendages 
up to 1,000/cell mediate attachment 
to surfaces 
 
 
 

 
    sex pili (s., pilus) 

similar to fimbriae 
except longer, 
thicker, and less 
numerous (1-
10/cell) 
required for 
mating 
 
 
 

flagellum rotates 
like a propeller in 
general, 
counterclockwise 
rotation causes 
forward motion 
(run) 

 
 
 

Proteus vulgaris 



The genetic material 

• Deoxyribonucleic 
acid (DNA) 

• Nucleoid = 
prokaryotes 

• Nucleus = 
eukaryotes 

• Haploid/diploid 
 (chromosomes) 
• Plasmids 
• Proviruses 





Membrane-bound organelles that perform specific functions 
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