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Intended Learning outcomes 
          (ILOs) 

• After this presentation, you will be able to: 
1. To define bacteriophage 
2. Understand basic structure of bacteriophage 
3. To describe different cycles in bacteriophage replication 
4. To understand role of bacteriophage in bacterial gene transfer 

5. To list practical applications of bacteriophage 
















































Bacteriophages ? 
 

•Bacteriophages (or phages) are viruses that 
parasitize bacteria i.e. the bacterial cell serves 

as a host for the virus. 
 

Micro fact: 
• Different types of bacteria serve as hosts for one or more phages 














































infects colonize

parasite anorganismthatdependsonotherentityforit'ssurvival
Hostparasiterelationship parasitebenefitsfromhostnotviceversa

it'sreceptorspecific bacteriamusthaveaspecific
aspecificreceptortoallowbindingofcertainbacteriophage



          
Bacteriophage structure 
 • 1-  Head: 

  Hexagonal 
 Formed of protein capsid covering 

nucleic acid (DNA mainly or less 
commonly RNA)  

• 2-  Tail: 
 Consists of a core surrounded by a 

contractile sheath 
 Ends with a terminal base plate, 

to which tail fibres are attached. 
 














































acomplexstructureus thesimplestructure
ofmajorityofviruses

elasticspringlike
cancontractdeject



Lysogenic or Vegetative Cycle 

       Replication of bacteriophage  

• ………is so-called 
•  Lytic: as it ends by lysis of bacterial 

cells. 
•  Vegetative: it starts with one phage 

& and ends by many phages 

Lysogenic or Temperate Cycle 
referred to non-virulent infection, 
does not kill the host cell, instead 
using it as a refuge where it exists in 
a dormant state 
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       Lytic (Vegetative) Cycle  
• 1- Adsorption/Attachment : 
  Phage and bacteria come in contact with tail fibers & and specific receptors on bacteria. 
 Very Specific  -  determines the difference in sensitivity of bacteria to different phages. 

• 2- Penetration (Injection-Uncoating): 
  Contraction of tail sheath-  inject DNA inside bacteria 
 Leaving (empty head & and tail) outside the cell. 

• 3- Eclipse : 
  No phage component can be detected. 
  Viral DNA directs the host metabolism to form new enzymes & and proteins required for 

phage synthesis. 
 

Phagereycep
torsarefoundhere

Thereforebacteriophagesareusedinbacterialidentification
openingthegoyimofinfection

onlytheviralgenomeentersthebacterialcell
bacteriphageONAovershadowsdestroysthebacterialDNA inprevousphasesyousee2typesofDNA

whileinthisphaseyouseeItypeofDNA

DuringreplicationinsteadofproducingnewbacteriaHostbacteriawillproducebacteriophages



• 4- Intracellular Synthesis : 
• The host machine (bacteria) is directed to the Synthesis of phage capsid and 

nucleic acid and tail. 
• 5- Assembly : 
• Phage head and tail aggregate acquire nucleic acid to give mature complete 

phage. 
• 6- Release : 
•  After maturation & and accumulation of a large number of phages, Cell bursts 

and Phage is released to infect new cells. 

               Lytic (Vegetative) Cycle  

Bacterialmetabolismhasbeentonedtophagemetabolism
whateverthebacteriaproduceitwillberelatedtophage

Allphageproductswillcometogather ARemembererrorsinassemblywillcauseGeneralizedtransduction
Bacteriophageshasbeenfullyformed



       Lytic (Vegetative) Cycle  

thentheyinfect
otherbacteria

phagegene



Lysogenic (Temperate) Cycle 
 

In this cycle, the phage (temperate phage) does not 
replicate and lyse the bacteria 
Phage DNA becomes integrated with the bacterial 

chromosome and divides with it to pass into 
daughter cells.  
The integrated phage genome is called "prophage" 

and the bacteria carrying it are called "lysogenic" 
bacteria. 

Attachment Penetration Eclipse Integration NodestructionofbacterialONA

p4thcomponentofbacterialgenome



Lysogenic (Temperate) Cycle 
 

Continuous Presence of prophage in lysogenic 
bacteria leads to: 

A) Bacteria become immune to infection by another 
phage. 
B) Acquire new properties as toxin production as in  
Corynebacterium diphtheria 

 
Notallbacteriaarecapableofproducingtoxins



Lysogenic (Temperate) Cycle 
 

reactivationIrelapse

ifbacteriawasexposed
tostressegheatUVlight



 Bacteria continue carrying prophage and pass to daughter cells. 
 Under the effect of UV light, prophage may detach and start the 

Lytic Cycle.  
 Error may occur during detachment of prophage 
 Prophage carries with it a part of the bacterial chromosome  
 Start a Lytic cycle  - Release  -  Infects another bacteria and 

transmits new characters to it – this is called  Specialized 
transduction  

 

Outcome of temperate cycle 
 



 
       Practical use of Bacteriophage 
 • 1- Cloning vectors and Research elements: 

 In recombinant DNA technology - Foreign gene is carried on page 
   DNA  infect bacterial cell >> integrated into chromosome - as bacteria 
    replicates -  it forms many copies of foreign genes. 
• 2- Phage typing: 
 Bacteria differ in their sensitivity to different phages -  so phage is used to identify & 

and type the bacteria according to its pattern of lysis  
 Epidemiological studies: tracing infections as wound infection & food poisoning. 
• 3- Biocontrol therapy   
 Phage replacing antibiotic therapy under trials, especially For MDR infections as 

those in biofilm  
 Specific for bacteria than antibiotics with high selective toxicity 

pcreatinganewcopyofsomething

egVaccinegenes

phagesareusedindrugproductionbecausetheyarespecifictobacterialcells
phageswillnotaffect
Normalflora






