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CORECONCEPTOF

Microbiology

MULTIPLICATIONOFBACTERIA

Asarulebacteriareproduceveryrapidly.Thecommon

methodofreproductioninbacteriaisbytheprocessofcell-division,commonlyknownas
fission,binaryfissionorsimplefission,inwhichabacterium simplydividesintotwonew
one-celledbacteria.

Bacteriamultiplyorreproducebydifferentmethods:

1.ASEXUALREPRODUCTION-Ittakesplacebybinaryfissionandsporulation.

(A)BINARYFISSION-Nucleusdividesamitoticallyandtheprocessofbinaryfissionis

completedin20to25minutes.

(B)SPORULATION-Thistakesplaceby

theformationofconidiaandendospores.
Conidiaareproducedinchainatthetipsof
branchesoffilamentousstreptomyces.
Endosporesaresessileandsinglecelled
bodiesformedintheBacillusforms.The
Endosporegerminatestoform anew
bacterium.
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2.SEXUALREPRODUCTION-Itoccurs

byfollowingmethods:

(A)TRANSFORMATION-Althoughit

wasfirstreportedbyGrifith(1928);it's
mechanism wasreallydiscoveredin1944
byAvery,MeLeodandMccarryin
pneumococcuspneumoniae.Inthis
bacterium thevirulent(diseasecausing)
strainiscapsulated,whereasthevirulent
strain(non-infective)isnoncapsulated.

Thevirulentstrainoninjectionkilledthemice(septicemice)
whileavirulentdidnot.However,theheatkilledvirulentstrainfailedtokillthemicebutwhen

livingavirulentstrainandheatkilled
virulentstrainsweremixedandinjected,
somemicedied.Lateronitwas
identifiedthatitwasactuallytheDNAof
capsulatedbacterium whichtransformed
theavirulentstrain(non-capsulated)into
thevirulent(capsulated)ones.This
otherwise,provedthattheDNAisthe
geneticmaterialofpneumococci.

(B)TRANSDUCTION-Itistheprocess

oftransferofDNAsegmentfrom one
bacterium totheother(likeconjugation)
butalwaysmediatedbyavirus.The
processisreportedbyLederbergand
Zinder(1951).Noconjugationtubeis
formed.
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(C)CONJUGATION-InE.ColitransferofF-factorfrom thedonorbacterium(F+ormale)

totherecipient(F-orfemale)throughaconjugationtube(formedbysexpili)wasreported
byLederbergandTatum (1946).Followingthistransfer,F-bacterium waschangedintoF+.

Theoriginalgenomeoftherecipientcelliscalled
"endogenote"andthefragmentofDNAtransferredfrom thedonorcelliscalled.
"exogenote".Therecipientcellbeing
onlypartiallydiploidiscalled"
mesozygote"(nottruezygote).When
F-factorbecomesincorporatedinthe
bacterialgenome,suchmalesarecalled
Hfrmales.HowevertheconversionofF-
bacterium intoF+followingthe
infectionbyepisomeDNAprovides
anotherevidencethatDNAisthe
geneticmaterial.

(D)SEXDUCTION-TheHfrmales

mayrevertbacktothenormalF+males
bynormalseparationofF-factors,as
observedbyJacobandAdelberg(1959).
DuringseparationofF-factorfrom
bacterialgenome,theformermaycarry
someofthebacterialgenesdueto
faultyseparationcalledsexduction.The
resultantmalesarecalledF'(prime
males).


