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PROKARYOTES- Chapter 27
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PROKARYOTE MORPHOLOGY 
• Unicellular
• No nuclear membrane; 
• NO internal organelles made of membranes
• DNA = circular
• SHAPE: rod (bacillus); spheres (coccus); spiral (spirillus)
• Smaller ribosomes than eukaryotes (70S vs 80S)
• Infoldings in cell membrane can create places for H+ gradients
CELL WALL- 
• PEPTIDOGLYCAN = polysaccharide + amino acid chains
• LIPOPOLYSACCHARIDES = lipids + polysaccharides
• GRAM POSITIVE/NEGATIVE bacteria-
    react differently to staining
      Gram negative pathogenicity linked to lipopolysaccharide layer 


MOTLITY
FLAGELLA – different from eukaryotic flagella
•  Single protein filament/ not 9 + 2 pattern
• TAXIS- can move toward/away from stimulus
REPRODUCTION/GENETIC RECOMBINATION
• BINARY FISSION-reproduce asexually
• TRANSFORMATION- incorporate extracellular DNA
• TRANSDUCTION- viruses transfer DNA
• CONJUGATION- bacteria “sex” ; need F+ plasmid

BACTERIA CAN BE BENEFICIAL
DECOMPOSERS- important link in food webs; 
 •recycling of nutrients from dead to living
NITROGEN CYCLING -
 •only organisms that can fix N2 gas from atmosphere
 • symbiotic relationships with legumes (nodules)
• needed for synthesis of proteins/nucleic acids
NITROGEN FIXATION  N2 → NH3
NITRIFICATION NH4+ → NO2- & NO3-
DENITRIFICATION  NO3- → N2
HELP WITH DIGESTION
•digest cellulose for herbivores & us!
•have cellulase enzyme; we don’t
•make vitamins K and B12

PRODUCE FOOD 
     Ex: Yogurt/cheese
BIOTECHNOLOGY
    MAKE MEDICINE-make insulin/human growth hormone
    BIOREMEDIATION-remove pollutants from soil/water

    
    DOMAIN ARCHAEA (Archaebacteria)�        • Live in harsh environments �     • LACK PEPTIDOGLYCAN in cell walls�        • More than one RNA polymerase


     • HISTONES associated with DNA.


     • INTRONS in some genes


        • Resist streptomycin/chloramphenicol


         EXAMPLES: �          1) METHANOGENS: form CH4 �               Require  ANAEROBIC  conditions   �               (bottom of pond, landfill, sewage)


         2) HALOPHILES: “salt loving” �              require extremes in salt (> 10%)


         3) THERMOACIDOPHILES:                 �                 “heat/acid loving” �               found in geothermal springs�                high heat/low pH





DOMAIN BACTERIA (Eubacteria)


•  Contain peptidoglycan in cell wall


• One type of RNA polymerase


• Lack introns in genome�• No histones


• Sensitive to antibiotics (streptomycin and chloroamphenicol)





ENERGY�PHOTOAUTOTROPHS= Photosynthetic �CHEMOAUTOTROPHS = oxidize organic compounds 


HETEROTROPHS = decomposers & pathogens; �          live on plant and animal matter





OXYGEN REQUIREMENTS�Obligate aerobes- require oxygen�Obligate anaerobes- poisoned by oxygen�Facultative anaerobes- Use cellular respiration if has O2�     can do fermentation w/o oxygen





BACTERIA CAN BE HARMFUL�Pathogens cause diseases�IN  PLANTS:  wilts, fruit rot, blights ��IN ANIMALS:  tooth decay, ulcers , anthrax,  �   botulism, plague, leprosy, “flesh-eating” disease, �  gonorrhea,  typhoid, cholera, TB, pneumonia, lyme disease 








