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CORECONCEPTOF

Microbiology

GENETICRECOMBINATIONINBACTERIA

Manymicrobiologistsrefusedtobelievethatbacteriahad

stablehereditarysystemswhichcouldundergopermanentchanges.Butin1943Max
DelbruckandSalvadorLauriathroughaclassicalexperimentdemonstratedthatbacteria

havestablehereditarymechanisms.Theestablishmentofthesimilaritybetweenthegenetic
systemsofbacteriaandhigherformsofliferesultedintheexperimentaluseofEscherichia

coli.Thefirstdemonstrationofgeneticrecombinationinbacteriawasachievedby
LederbergandTatum in1946.Theycombinedtwodifferentauxotrophicstrains(strainsthat

useonlyinorganicmaterialsasasourceofnutrients)ofEscherichiacoliandallowedto
mate.Theyfoundnutritionallyindependent(prototrophic)coloniesgrowingthere.These

musthavebeenresultoftransferofgeneticmaterial(DNA)from celltocellanda
recombinationbetweentheauxotrophsbyconjugationandisindeedatruesexualfusion.
Butgeneticrecombinationinbacteriaisbasicallydifferentfrom thatofhigherplantsand

animals.Ingeneticrecombinationthereistheoccurrenceofprogenywhosecombinationof
genesaredifferentfrom thosethatarepresentintheparents.Inhigherplantsandanimals

geneticrecombinationisthefusionoftwohaploidgeneticnucleiresultinginthe
developmentofadiploidnucleus.Thecompletegenomesofbothgametesareinvolvedand

recombinationcomesaboutfrom theindependentassortmentofchromosomesorbythe
processofcrossing-overbetweenhomologouschromosomes.Whereasbacteriaarefree

livingorganismsandarenotdifferentiatedintogeneticandsomaticcells.Eachcellisa
potentialgamete.Bacteriadisplayingsexualityhavecellswhichbehaveasgametesandare

differentiatedintotwofunctionaltypes:donors(ormales)andrecipients(orfemales).In
bacteriaonlyafractionofthegeneticconstitutionofthedonorcellistransferredto

recipientcellwhichcontributesit'sentiregenomeandcytoplasm resultinginthe
developmentofamesozygote,azygotethatisincompletelydiploid.Therecombination

chromosomeisformedfrom DNAcontributedbytwodifferentorganisms.
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ThetransferofDNA
from donorcellsto
recipientcellsand

recombinantformscan
beaccomplishedby

threedistinct
mechanisms:

1.cellconjugation
(mating)

2.Transformation
(uptakeofnaked

solubleDNAfrom the
environment)or
3.Transduction

(bacteriophageinfection)

Inconjugationthereis
anactualcell-to-cell
contactbetweenthe
matingbacteria.The

doublestrandedis
closed.DNAopensand
partofitistransferred
throughpilicalledsex
piliwhichbehaveas

bridgesthroughwhichDNAistransferredfrom donortorecipientcells.TheamountofDNA
istransferredisdirectlyrelatedwiththedurationofconjugationbetweenthemating

bacterialcells.DonorscontainasmallcircularpieceofDNAcalledthefertilitycellorF
factororF+.RecipientsareasF-.DonorF+straindonatesonlyasmallportionofits

genome,whereasdonorHfrstraindonateslargeportionofitsgenometotherecipients.
Sex-factor-DNAisanepisomewhichsometimesreplicatesautonomouslyinthebacterial

cytoplasm andatothertimesintegratedintothebacterialchromosomeDNAandreplicates
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withit.

Intransformation,theDNApaasesbetweenthebacteriaasa
nakedmolecule,andnucleicacidcanbeisolatedinactiveform from themedium separating

thebacteria.ThefragmentsofDNAaretakenupbytherecipientcells.Thisfragmentis
knownasexogenotetakesplacerecombinationwiththerecipientbacterialchromosome.

Transductionhasbeendemonstratedinseveralbacterial
species.Thistechniqueisusedformakingnewbacterialstrains.Inisogenizationthe
agencyisatemperatephase,whoseDNAonenteringintothebacterialcellremains

attachedtotheDNAofthehostbacterialcell,reproducesalongwithit.


