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Intended Learning outcomes

(ILOs) =

* After this presentation, you will be able to: A\~ / \
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

infects/colbrizegs g host for the virus.
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Micro fact: a specific receptor Fo allow binding of certain bac Fer.’ophage

 Different types of bacteria serve as hosts for one or more phages



BaCterIOphage structure— QCOMP'GK strucfure V5. Fhe Sl‘mple Sffm'cl”ufe
of W\a‘)'ofi/"g of viruses

* 1- Head:
v’ Hexagonal A\ caspid I e
v’ Formed of protein capsid covering - nuelele acid
nucleic acid (DNA mainly or less core |
commonly RNA) <heath
* 2- Tail:
N tail fibers TAIL

contractile sheath
s Can contrack —ﬂ e(jecf'

v Ends with a terminal base plate,
to which tail fibres are attached.

v’ Consists of a core surrounded by% '/\\
elastic spring-like | I ‘\

base plate

Structure of a bacteriophage



Replication of bacteriophage
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Lytic (Vegetative) Cycle

* 1- Adsorption/Attachment :
Phaae receP," ors are Found here.
v Phage and bacteria come in contact with(tail fibers & and specific receptors on bacteria.
v' Very Specific@rmines the difference in sensitivity of bacteria to different phages.
. 2 P t t. (| . t. U R ‘>:rhefePore; bacf' e/l'ophdge; areused in chl’efia.l iJenl’iFicaHon.
- Fenetration (injection-unc Ing). Opening Fhe capsid.

v Contraction of tail sheath- inject DNA inside bacteria Caim ofinfeckion)

4 Leaving (empty head & and tail) outside the ceII.(oMn the viral genome enters the bacterial cell)

LI sat>
° 3- EC|IpSE . chf’eriphage DNA OVe/th{DWS/ded'rogs thebacterial DNA. % in Prevous phm’ef You SeeZI’gfewF DNA,

while in this phay ee 1 Fype of DNA.
v" No phage component can be detected.  Phis phase you see 1 Fyp

v Viral DNA directs the host metabolism to form new enzymes & and proteins required for
phage SyntheSIS. DWM3 rerlical‘fon, instead of p/oo(acing new bacleria, Host backeria wi”pfoa(uce bacl"effoloha(?e;,



Lytic (Vegetative) Cycle
* 4- Intracellular Synthesis :

* The host machine (bacteria) is directed to the Synthesis of phage capsid and

nUCIEiC aCid and tall Bac/’erfq{ meFabolism has been Foned Fo f?hage mefabolisp.
whatever Fhe backeria pfaa(uce it will be related o pha‘ye.

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

phage- A Il Fhage p/oo{uch’ will come l’ogaHte/. K Kemembefz gr;for; ’ir\ q:{}i-MHUdWiI;"Cause
> ioph n Pully Fo med. refized Tansduction
* 6- Release : Bacferiophages has been ’JF fmed

* After maturation & and accumulation of a large number of phages, Cell bursts
and Phage is released to infect new cells.



Lytic (Vegetative) Cycle
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Lysogenic (Temperate) Cycle
AH’achmen F— Penef'/ah‘ou—e Ecl:‘p!e -—>Iul’egm tion (NodesFruckion of bacterial DNA)
»In this cycle, the phage (temperate phage) does not
replicate and lyse the bacteria

»Phage DNA becomes int'egrated with the bacterial
chromosome and divides with it to pass into
daughter cells. e l-th component of backerial genome.

» The integrated phage genome is called "prophage™
and the bacteria carrying it are called "lysogenic”
bacteria.



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 - \ot all bactesa ate capable of producing i



Lysogenic (Temperate) Cycle
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Outcome of temperate cycle

+*»* 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
v’ Prophage carries with it a part of the bacterial chromosome

v’ Start a Lytic cycle - Release - Infects another bacteria and
transmits new characters to it — this is called Specialized
transduction



Practical use of Bacteriophage

C/Cfeqf‘ing @ new copy of 5ow.el'h.‘n9
* 1-"Cloning vectors and Research elements:

v’ 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. e.y: Vaccine genes

* 2- Phage typing:

v’ Bacteria differ in their sensitivity to different phages - so phage is used to identify &
and type the bacteria according to its pattern of lysis

v’ Epidemiological studies: tracing infections as wound infection & food poisoning.
 3- Biocontrol therapy

v’ Phage replacing antibiotic therapy under trials, especially For MDR infections as
thOSE |n b|0f||m *F}Mges ar’e Mfeo{ in o{fqgf?/oaluah'oﬂ bemufe Hlegq/esiaec,ipic o bacl’e/iqlr_ells,

v’ Specific for bacteria than antibiotics with high selective toxicity - fhages will nofaffect

Normal florq,






QUIZ

The viruses that attack bacteria are
a. Bacterial viruses

b. Bacterial pathogens

c. Bacteriophages

d. Various

Bacteriophages capable of only lysogenic
growth is called

a. Temperate

b. Avirulent

c. Virulent

d. None of these

Viral genome that can become integrated
into the bacterial genome is called

a. Prophage

b. Temperate phage

c. Bacteriophage

d. Metaphage

The viruses that live as parasites on
bacteria are

a. Fungi

b. Comments

c. Bacteriophages

d. None of these

Bacteria carrying prophage is called...
a. Bacteriophages

b. Lysogenic cycle bacteria

c. Lytic bacteria

d. Virophage

Which infection cycle is characterized by
the retention of the phage DNA molecule
in the host bacterium for many thousands
of cell divisions?

a) Lysogenic cycle

b) Lytic cycle

c) Integrative Phase

d) Protein synthesis



