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BACTERIOPHAGE

Bacteriophages are viruses lhat parasitize bacteda Bacteriophages were jointly discoverad by
3 Feux d'Herelle (1917) at the Pasteur Institute in France. Felix d'Herelle

i “Bacienioo =:~ means to eal bacteria, and are called so because
vlrulem baaedophage can cause th mpete lysis of a su! culture. They are commoniy

referred as “phage”. Phages are obqata intracellular_parasites that multiply inside bacleria by making
use of some or all of the host biosynthetic machinery. They occur widely in nature and can readily be

isclated from feces and sewage. There are at least 12 distinct groups of bacleriophages, which are very
diverse structurally and genetically.

Examples of phages:

T-even phages such as T2, T4 and T6 that infect E.coli
Temperate phages such as lambda and mu
Spherical phages with single stranded DNA such as PhiX174
Filamentous phages with single stranded DNA such as M13
RNA phages such as Qbeta

VYYYY

Composition:

Depending upon the phage, the nucleic acid can be either DNA or RNA but not bolh. The nucieic acids of

phages often contain unusual or modified bases, which protect phage nucleic acid from nucleases that

brezk nucleic acids during phage infection. Simple phages may have only 3-§ genes while
may hay 1 . Certain phages are known have single stranded DNA as

their nucieic acid.

Morphology:

Most phages range in size from 24-

length. T4 is_among the largest” phages; it is
approximately 200 nm l'b—,E and 80-100 nm wide. All
phages contain a E re, which can vary in
size and shape. Some are icosahedral (20 sides)

others are filamentous.
The head encloses nucleic ggg and ag; as the

2%831@__291@(1{_13._ Some phages have tails
attached to the phage head. The tail is a hollow tube
through which the nucleic acid passes dunnq
mfecuon T4 Iail T4 tail Is surrounded by a contractile
ba contracts during lnfgpn of me
cler end of the tail, phages like T4
I'Ta'GE'Jﬂ;se plate and one or more fail fibers
attached to it.

wmwmm_umlmi
binding of Ihe phage-te-the bacterial cell. Not @

phages have base plates and tail fibers. :
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Life cycle:

-

um.

bacledum, S Dle Process is reversi
basa plate mediates imeversible binding of phage (o a bacter|
Penetration. The (rreversible binding of the phage to the bacterium results in the contraction of the sheath
(btﬁmaphageswhlwnavea:nealh)andhemuowullfbuhptnhedmmthebacmmlmdopo.
Some phages have enzymes that digest various components of the bacterial envelope. Nucleic acid from
the head passes through the holiow tail and enters the bacteria cell. The remainder of the phage remains
ofi The outsioeof the bacterium as “ghost”. Even a non.susceptiblé bacterium can be artificially infected
WMMWbyammme.

Penatration
Landing Attachmant Tall contraction and unplugging DNA Injection

Depending on the life cycle, phages can aither by Iytic (virulent) or lysogenic (temperate), While Iytic
phogosulmcemtheyma.mmephmmshapemmemwmdlheeeamunm |

it. In lytic cycle the subsequent steps are ignlh_ed_g W
release. -

7 Lytic phage undergoing genoralized transduction
S-Ca-0a-

Adsorption of 3 lytic Introduction of phaga  Multiplication of phage Plduﬁg o(quo.DNA
phoge on bacterium  OMA into host bacteriym  DNA and production of  into capsid and sccidantal d
phage capads packaging of host DNA into
capsid

5 - o~

¢

The transduced chromosomal Infection of anather bacterium Lysis of cell with release of mature
fragment exchanges genes by a phage contaimng bactanal phages, many with own DNA and
with host chramasome by chromesomal DNA few vath host chromosomal DNA
recombmation, thus confernng fragments
new propenies Sars =




© Lytic cycle: - :

ylicmwwomphagesmphagu.wmdmmnuymbmwmlmocellbylysosaﬂhcendo“he

tl'iewa)mawnwnwmuweqm.g%oumbuummmwm od. During

eclipse phase, no Infectious phage particles can found either inside or outside erial cell,

cipsephasoww«smainbvalbwamnnommmagenudalcacidmbadarialosland

% Jrelease of mature phage from the infected cell) This phase is devoted to synthesis of phage components
and their assambly into mature phage particles.

mmmacﬂwkzsmlhemmmnwcmandphagespea‘ﬁodmRNA’sand
proteins mre made. In some cases the early phage proteins actually degrade the hosl chromosome.
StmuuralM(M.hﬂ)hlw&thphmaswﬂuﬂnwﬂemwlorlys&sofme
badertaloellamsapaaﬁysynthes&zed.Nudeicaddismenpadmgadlnwethaheadmdmwb
added to the head. assem i ature infective icle is known as

In Lysis and sse Phase the bacteria begin to lyse due to the accumulation of the phage
lysis protein and intracellutar phage are released into the medium. It i5 believed thal phage enzymes
weaken the cell wall of bacteria. The number of particles released per infected bacteria may be as high
as 1000, The average yield of phages per infected bacterial cell is known as burst see

cycle or enter a dormant

DNA actually j"%{hl to_the host chromosome and is ~
“along wilh the host chromosome and passed on to the daughter cells. This infegraled siatd of

DINA 18 termed pro This process is known as lysogeny and the bacteria harboring prophage
are called lysogenic bacténia. Since the prophage conlains genes, it can confer new properties to the
bacteria. When a cell becomes lysogenized, occasionally extra genes caried by the phage get

mﬂmwmethhmmﬂ. This process IS

as lysogenic conversion or phage conversion —

Significance of lysogenic conversion includes:
« Lysogenic phages have been shown to carry genes that can modify the Salmonella O gntigen.
«  Toxin production by Corynebacterium diphtheriae is mediated by a gene carried by @ beta phage.
Only those strains that have been converted by lysogeny are pathogenic.
« Clostridium botulinum, a causative agent of food poisoning, makes several different toxins, 2 of
which are actually encoded by prophage genomes.
. Lgﬁh&&amwwmmmﬂmw“ormm.mghm_g

The lysogenic state ol a bacterium can get terminated anytime when It exposed 10 adverse condilions.
This process Is calied induction Conditions that favor the termination of the lysogenic state inchude:
desiceation, exposure to UV or ionizing radiation, exposure to mutagenic chemicals, etc. The separated
phage DNA then initiates Iytic cycle resulting in cell lysis and releases of phages. Such phages are then
capable of infecting new suscaptibie cells and render them lysogenic

Phage Genetics:

The transfer of elements from one bacterium to anather by a bacienophage s termed as
WM&wm.ﬁmmwnbmﬂn
Iytic where segments of bacterial DNA are packaged inside phage capsid instead of phage DNA.

When such phages infect new bacterial cells, the bacterial DNA is injected inside. This piece of DNA may
then transfer genes to the host chromosome by recombination. Any bacterial gene may be transferred in

generalized transduction mmmuwmcn%:gﬂm
Ivtic cycle. Only those genes thal are adjacent o the prophage are lran d_in_specialized
transduction. ™ =
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