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Bacterial Chromosome Structure  
• Prokaryotic cells (bacteria) contain 

their chromosome as circular  DNA.   
• Usually the entire genome is a single 

circle, but often there are extra 
circles called plasmids. 

•  The DNA is packaged by DNA-
binding proteins 

• The bacterial DNA is packaged in 
loops back and forth.   

• The bundled DNA is called 
the nucleoid.   

• It concentrates the DNA in part of the 
cell, but it is not separated by a 
nuclear membrane (as in 
eukaryotes.)   

• The DNA does form loops back and 
forth to a protein core, attached to 
the cell wall 
 





• The DNA is accessible 
to enzymes that make 
RNA and protein In the 
bacterial cell,  

 

• the DNA gets 
transcribed to RNA, and 

 

•  the RNA gets 
translated to protein 
before it is completed 
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Replication 

• A circular bacterial 
chromosome, showing 
DNA replication 
proceeding 
bidirectionally, with two 
replication forks 
generated at the "origin". 
Each half of the 
chromosome replicated 
by one replication fork is 
called a "replichore 

https://en.wikipedia.org/wiki/File:Circular_DNA_Replication.svg






plasmids 
• A plasmid is a small, circular, 

double-stranded DNA 
molecule that is distinct 
from a cell's chromosomal 
DNA.  

• Plasmids naturally exist 
in bacterial cells, and they 
also occur in some 
eukaryotes.  

• Often, the genes carried 
in plasmids provide bacteria
 with genetic advantages, 
such as antibiotic resistance 



 
Conjugative and Non-Conjugative 

plasmids 

 
•  Bacteria reproduce by sexual conjugation, which is 

the transfer of genetic material from one bacterial 
cell to another, either through direct contact or a 
bridge between the two cells. 

•  Conjucative plasmids  contain genes called transfer 
genes that facilitate the beginning of conjugation. 

•  Non-conjugative plasmids cannot start the 
conjugation process, and they can only be 
transferred through sexual conjugation with the help 
of conjugative plasmids. 



• Incompatibility group  

• In a bacterium, different plasmids can  co-occur if 
they are compatible with each other. 

•  An incompatible plasmid will be expelled from the 
bacterial cell.  

• Plasmids are incompatible if they have the same 
reproduction strategy in the cell; 

•  this allows the plasmids to inhabit a certain territory 
within it without other plasmids interfering 
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• The science of using 
living systems to benefit 
humankind is 
called biotechnology 

• Technically , 
domestication of plants 
and animals through 
farming 
and breeding practices 
is a type of 
biotechnology 

 

• In a contemporary 
sense, we associate 
biotechnology with the 
direct alteration of an 
organism’s genetics to 
achieve desirable traits 
through the process 
of genetic engineering. 

. 

 



Recombination 



Restriction endonuclease 



Plasmid 



Molecular cloning-Transformation 

https://s3-us-west-2.amazonaws.com/courses-images/wp-content/uploads/sites/1094/2016/11/03164828/OSC_Microbio_12_01_MolCloning.jpg


Genomic Library- plasmid 



Genomic Library- lambda phage 

 



Introducing Recombinant Molecules into 
Eukaryotic Hosts--electroporation 

 



Microinjection  



Gene Guns 



Shuttle Vectors-Ti plasmid 

 

https://s3-us-west-2.amazonaws.com/courses-images/wp-content/uploads/sites/1094/2016/11/03164850/OSC_Microbio_12_01_Ti.jpg

