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Lec.5 DBacterial genetics

Genetics is the study of inheritance. Bacterial inherited characteristics are
encoded in DNA.
Bacteria have two types of DNA that contain their genes. These are :

1 . Chromosome

2 . Extra chromosome: Plasmid
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v" The bacterial chromosome is gifeular,*double stranded DNA attached to
bacterial cell membrane.

DNA replication in bacteria isssemii=gconservative i.e. each strand of DNA is
conserved intact during replication and*becomes one of the two strands of the new
daughter molecules.

v' Plasmids are sself-teplicating extra chromosomal DNA molecules. It
multiplies independentiof the host cell. Multiple copies of the same plasmid
may be pkesent in €ach bacterial cell. Different plasmids are also often
present in thessame bacterial cell.

> Plasmid“types: There are many types of plasmid types. The following are
examples,

1- Rdfactors: Plasmids which contain genes that code for antibiotic resistance.

2- Col factors: Plasmids which contain genes that code for extracellular toxin
(colicines) production that inhibit strains of the same and different species of
bacteria.

3- F(fertility) factors: Plasmids that can recombine itself with the bacterial
chromosome. It promotes transfer of the chromosome at a high frequency of
recombination into the chromosome of a second (recipient) bacterial cell during
mating.
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Genetic variation in Bacteria

Mutants are variants in which one or more bases in their DNA are altered; which
are heritable and irreversible

Types of mutation

1. Substitution: Change of a single base.

2. Deletion: Los of a base.

3. Insertion: Addition of a base.

2. Gene transfer

There are three types of gene transfer that alter the DINAwgene ‘content of bacteria:
. Transformation

. Transduction

. Conjugation

1. Transformation occurs when fragments of eéxogenous bacterial DNA are taken
up and absorbed into recipient bacteriahcells:
Transformation of genes from ong<acterium to another results in:

1. Change in pathogenicity of the bacterium.

2. Change in antibiotic sensttiyity pattern of bacterium.
Competence: The recipienti\bacterium must be competent to absorb the exogenous
fragments of bacterial DN A
Frequency: The frequency of transformation is low.

2. Transductien oceurs when fragments of chromosomal DNA is transferred or
transduced into‘a seeond bacterium by phage.

During ‘phage replication, the bacterial DNA may be accidentally enclosed
instead “of«the normal phage DNA, and when this particle which enclosed the
bacteriab, DNA infects a second bacterial cell, the DNA from the first bacterium is
released and incorporated into The chromosome of the second bacterium.

3. Conjugation occurs when plasmid DNA is transferred from donor to recipient
bacterium by direct contact via a sex pilus.
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» Transposition
Mechanism which enhances genetic flexibility among plasmids and bacterial
chromosomes.
Transposons(Jumping genes) are segments of DNA that can transpose or move
extremely readily, from plasmid to plasmid or from plasmid to chromosome(and
viceversa).In this way, plasmid genes become part of the chromosomal component
of genes.
When transposons transfer to a new site, it is usually a copy of the transposon
that moves, the original transposon remaining in situ.

TRANSFORMATION TRANSDUCTION

Phage-infected

donor cell
Donor cell Cell lysis; DNA enters Transducing Cell lysis; Phage infects
release of recipient cell phage release of recipient cell;
DNA fragments and integrates containing phages donor DNA
into DNA donor integrates into
genomic DNA recipient DNA
CONJUGATION TRANSPOSITION
Genomic DNA Genomic DNA

Transposon with
inverted

repeats
site

Plasmid Sex
DNA pilus gene A gene B' gene B' gene C

Free plasmid moves Integrated plasmid (episome) m

from donor to recipient  promotes transfer of genomic -5
cell via sex (F) pilus DNA, which integrates into Recipient
recipient DNA site
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Characters Plasmid DNA Chromosomal DNA
Definition Extra-chromosomal DNA | Genomic DNA of living
of bacteria organisms
Size Smaller in size Larger in size
Survival Not important for survival | Extremely important for
of bacteria the survival
Function Provides extra Provides allinf@rmation
characteristics to bacteria | for the regularwell-being
for survival under harsh | of bacteria
environment conditions
Number Bacteria have variable @nly*ene chromosome in
number of plasmid DNA ghbacteria
Strands Always double stranded,, . Can be single stranded or
double stranded
Replication Show self replication Replicate during cell

independently to'genomic
DNA replication

division

Shape

Always cireular

Can be linear or circular




