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CORECONCEPTOF

Microbiology

ULTRASTRUCTUREOFBACTERIALCELL

Mostbacteriaareunicellular,therearesome

mycelioidformstoo,cross-wallsareabsentexceptinthemycelioidones(actinomycetes).
Accordingtotheshapeofcells,bacteriamaybeoffourtypes.Theyarewidelydistributedin

natureundervariedconditions.Theyvarygreatlyaccordingtothespecies.

STRUCTURE
Abacterialcellhascertaindefinitestructures

insideandoutsidethecell-wall.Thecell-wallandcytoplasm arecommonto
almostallcells.Againsomestructuresarepresentinonlycertainspecies.The
cell-wallofabacteriaisathinmembraneorcoveringcalledthecytoplasmic
membranealsocalledbacterialcellmembraneorsimplytheplasmamembrane.
Itissemipermeable,selectivemembranethatcontrolsthepassageofnutrients
andwasteproductsintoandoutofthecell.Thebacterialcellmembraneisan
importantcentreofmetabolicactivity.Thecellwallaccumulatestoform athick
capsule.Itiscomposedofpolysaccharides.Thecapsulatedbacteriaarevery
resistanttoadverseconditionsandsuchbacteriaarecommonlythecauseof
diseases.

Thecellwalliscomposedof
acetylglucosamineandacetylmuramicacid.Theaminoacidwhichismost
frequentincellwallsisdiaminoplimelicacid.Teichoicacidshavebeenreported
from Gram +vebacteria.Celluloseandchitinareabsent.Plasmamembraneisof
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eukaryotictype.Thecytoplasm lacksmembraneboundorganellslike
mitochondria,chloroplast,endoplasmicreticulum etc.Theribosomesareof70s
typeandabacterialcellaveragecontainsabout10,000ribosomesfoundfreein
thecytoplasm.Ribosomesfoundingroupsarecalledpolyribosomesor
polysomes.Infoldingsofcellmembraneintothecytoplasm arecalled
mesosomeswhichplayanimportantroleintheinitiationofbacterialDNA
replicationandseptum formationduringcelldivision.

Fig1.ULTRASTRUCTUREOFBACTERIALCELL
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Presence of lamellae structures called
chromatophoresareknowninthephotosyntheticbacteria.Photosyntheticbacteriameans
containingphotosyntheticpigments-bacteriachlorophyllorbacterioviridian.Thenucleusof
bacterialcellisturnednucleoidorchromatinbody,becauseitlacksnuclearmembraneand
nucleolus.Thegeneticmaterialoccursintheform ofasingle,twostrandedcircularDNA
whichlackshistoneprotein.

ExtrachromosomalDNA called F-factoror
episomeorplasmidareknowntooccurinsomebacteria.Itiscapableofautonomous
replication.ThebacteriapossessingF-factorarecalledF+(male)whilethosedevoidofit
arecalledF-(female).ThebacteriathatretaintheGram stainafteralcoholtreatmentare
calledGram +vewholethosethatlosethestainarecalledGram -ve.TheGram +veand
Gram -vebacteriadifferinthechemicalcompositionofthecellwall.Structuresthatmaybe
presentexternaltothebacterialcellwallsuch,flagella,pili,prosthecaeandcapsule.Flagella
areextremelythinhairlikestructureandtheyareresponsibleswimmingmotility.They0.01
to 0.02μm in diameterand upto 70μm in length.The bacterialflagellum lacks 9+2
arrangement.Piliareminutehairlikeappendagesandworkastheorganellsofattachment.
Theyarecomposedofaproteincalledpilin.Capsulearenotessentialstructuresbecause
theyarenotsynthesizedunderallenvironmentalconditions.Mutantexistswhichhavelost
theabilitytoproducethem.Cellsfrom whichtheyhavebeenremovedbyenzymicdigestion
remainviable.Theymaybe10μthick.
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