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CORECONCEPTOF HONS.PART1

Microbiology

BACTERIOPHAGE

Thebacteriophagesorbacterial

virusesorsimplyphagesare
widelydistributedinnature.
Theyareultramicroscopic,but
some(vaccinia)arelargerthan
smallbacteria.Abacteriophage
hasahexagonaltopolyhedral
headandarigidtailwhichare
almostsameinlength.Thetail
hasacentralcoresurrounded
bycontractilesheath.Thetail
servesasadsorptionorgan.The
portionoftheclosertothehead
hasaprojectedstructurecalled
collarandthetailisterminated
bysixplateseachofwhich
againhascontractilefibres.
Bacteriophagesoccurinsix
morphologicaltypes.The
bacteriophagesinfectingcolon
bacteria(E.Coli)arecalled
coliphage.Thegeneticmaterialisconfinedtotheheadpiece.Theheadpiececontainsabout2,000
Capsomeres,whiletheTailconsistingofacoretubeandasheathcontainsabout144subunitsof
capsomeres.Theendofthesheathcontainbasalplatebearingsixsmallspikesandsixlongtailfibres.The
hostenzymessupplyenergyforphagereplicationthroughthebreakdownofglucose,synthesizethe
subunitsofproteinandnucleicacidofreplicatingphage,andevenparticipateinthesynthesisofphage
nucleicacidandphagecoatprotein.Fortheactivereplicationofnucleicacidthesynthesisofviralproteins
virusesrequirecellularATP,ribosomes,transferRNA,enzymesandcertainbiosyntheticprocess.During
thereplicationofanyvirustheviralproteinandnucleicacidcomponentsdevelopseparatelyfrom each
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other.Duringmaturationofphage,assemblyofphageproteinandphageDNAtakesplaceindependently.
Soalsotheheadandtailbystepwiseprocesses.Oncetheheadisformed,itispackedwithphageDNA,

afterwhichthetailisattached,a
newphageisassembled.During
thelatterstagesofinfection
period,anotherphage,induced
enzyme,codedforthephage
DNA,makesitsappearance.
Thisisthephagelysozymethat
digeststhehostcellwallfrom
within,resultinginthehostcell
lysisandreleaseofthenew
phages.

LIFE-CYCLEOF
BACTERIOPHAGE

Twotypesoflife-cycleare
knowninviruses-

(I)Somevirusesmultiplyafter
theirentranceintothehostcell
resultinginlysis(break-down)
ofthehostcell.Thistypeof
virusesarecalledlyticviruses
andmodeofinfectioniscalled
virulent,e.g.T-evenphages.

(II)Somevirusesdonotcause
lysisofthehostcell,ratherviral

nucleicacidbecomesintegratedwithhostDNAandiscalledlysogenicvirusesandthemodeofinfectionis
calledtemperate.e.g.Lambda(λ)phage.

LYTICCYCLE

ITtakesplaceinthefollowingsteps-

(I)Adsorption(attachment)-BacteriophageattachesitselfonthewalloftheE.Colibymeansofitstail
fibres.



DEPARTMENTOFBOTANY BY:DR.RANJANA

D.B.COLLEGE,JAYNAGAR (GUESTTEACHER)

LALITNARAYANAMITHILAUNIVERSITY,DARBHANGA(BIHAR)
_________________________________________________________________________

3

BOTANY

(II)Digestionofthebacterialwall-By
lysozyme,whichdrillsaholeinthecellwall.

(III)InjectionofDNA-TheDNAisinjected
intothehostcell.Theentireproteincoat
(capsid)remainsoutside.

(IV)Synthesisofearlyprotein-Theearly
proteinsincludeenzymes-DNase,RNase,
deoxycytidinetriophosphatase,etc.Phage
DNAisresistanttotheattackofDNase
becauseitcontainsthebase5-hydroxymethyl
cytosineinsteadofcytosine.

(V)BreakdownofBacterialDNAandRNA-By
DNaseandRNaserespectively.Bacterial
proteinmachineryismadeavailableforthe
phage.BacterialDNAfragmentsarelater
usedinthesynthesisofphageDNA.

(VI)ReplicationofphageDNA-Replicationof
DNAbegins7to8minutesafterinfection.

(VII)Synthesisoflateproteins-Itincludes
coatproteinandlysozyme.

(VIII)Maturation-Theprocessofassemblage
ofthephagefrom itscomponentsiscalled
maturation.Thehead,tailandfibresformed
independentlyandonlythentheycombine.

(IX)Release-Thereleaseofvirusestakes
placebyburstingofthebacterialcell-wall,weakenedbytheactivityoflysozyme.Thenewlyformedviruses
arenowreadyforinfection.Thewholecycleiscompletedwithinabout20minutes.

LYSOGENICCYCLE

INthiscycletheDNAofphageafteradsorptionandinjectionentersthecellbutinsteadoftakingover
hostproteinsynthesismachinery,theviralgenomegetsintegratedwiththebacterialgenomeconstituting
'prophage',whichreplicatesassuchgivingrisetodaughtergenomes.
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PLANTDISEASESCAUSEDBYVIRUSES

Dwarfdiseaseofrice,Tobaccoleafcurl,Tobaccomosaic.Maizestreak,Potatoleafcurl,sugarcanemosaic,
wheatstreakmosaic,Stripediseaseofrice.BunchytopofBanana,yellowveinmosaicofbhindietc.

CANCEROUSDISEASESCAUSEDBYVIRUSES
(I)Carcinoma-Associatedwithepithelialtissues.

(II)Leukemia-Associatedwithbloodcells.

(III)Sarcoma-Associatedwithconnectivetissues.

(IV)Lymphoma-Associatedwithlymphcells.


