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Bacterial genetics 

and gene transfer 



BACTERIAL GENETICS AND GENE 
TRANSFER





















Genotype / Wild Type : Represents all potential 
genes of bacteria cell.. Its genome.. All Inherited 
essential biological features & growth patterns.

Phenotype: The expressed genes. The observed 
characteristics of the individual bacteria 
species/strain. Expressed by physical & biochemical 
properties. Growth patterns, Fermentation products, 
Antibiotic resistance, Toxins production. .etc.













Without any 
mutations 
present 







Jumping genes/copy and paste (Class1) or cut and paste (2) 

Between plasmids or between chromosomes and plasmids

•medical importance since many antibiotic resistance genes

are encoded by transposons in antibiotic resistance plasmids



Between the
chromosomal
DNA itself or
between the
chromosomal
and plasmid





MISSENSE MUTATION: RESULT IN DIFFERENT AMINO ACIDS BEING
INSERTED IN PROTEIN



Nonsense mutation: change a codon encoding an amino 

acid into stop codon that result in failure of protein 

synthesis



• Frame shift mutation: One or more base are added or deleted, Shift in the

reading frame



Silent mutation: the change in the nucleotide sequence doesn't 

result in a change in protein sequence



THERE ARE THREE TYPES OF HORIZONTAL GENE TRANSFER



Donor

recipient











• Hfr bacteria are still able to initiate conjugation with F- cells, but 

the outcome is completely different from conjugation involving F+ 

bacteria. IT IS called an F’ instead ( F prime )





The virus structure :

It contains the
genetic material:
either DNA or
RNA.





Adosorb : attach



In red: Normal bacteriophage

genome.
In purple: bacterial DNA

Notice that we now have viruses that have
bacterial genome and others that have its
own genome (viral genome

Bacteriophage with the bacterial 
genome is
the one needed for the next step.







Specialized transduction:

**In specialized transduction, bacteriophage transfer only a few restricted 

gene (DNA fragments) from donor bacteria to recipient bacteria. Specialized 

transduction is carried only by temperate bacteriophage .

bacteriophage (phage) are viruses of bacteria - can be either lytic or temperate 
(Lysogenic)

* lytic - always lyse (kill) host bacterial cell
* temperate - can stably infect and coexist within bacterial cell (lysogeny) until a 

lytic phase is induced

*  the phage genome during lysogeny is called the prophage, and the bacterial 
cell is called a lysogen







The number of transferred
genes at the specialized
transduction is fewer than
number transferred in the
generalized transduction









:Additional Resources:رسالة من الفريق العلمي

لا تنسونا من صالح دعائكم ...بالتوفيق جميعا



Corrections from previous versions:

For any feedback, scan the code or click on it.

Versions Slide # and Place of Error Before Correction After Correction

V0 → V1

V1 → V2

https://docs.google.com/forms/d/e/1FAIpQLSfkuUNprJGp518dsj5eDvMj2yp1dVXf_gnqntIjAb-TJNP3nA/viewform
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