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Syllibus 

• Anatomy of bacteria 

 

• Genetics 

 

• Recombinant DNA biotechnology. 



• The prokaryotic cell is simpler than the 
eukaryotic cell at every level, with one 
exception: The cell envelope is more complex. 

 

 



• The Nucleoid: 

• Prokaryotes have no true nuclei; instead they package their DNA in a 

structure known as the nucleoid. The nucleoid can be seen with the light 

microscope in stained material. 

 



• It is Feulgen positive, indicating the presence of 

DNA. The negatively charged DNA is at least 

partially neutralized by small polyamines and 

magnesium ions, but histone-like proteins exist 

in bacteria and presumably play a role similar to 

that of histones in eukaryotic chromatin. 

• Nucleoids are stainable with the Feulgen 

stain, which is specific for DNA 



• Electron micrographs of a typical prokaryotic 

cell reveal the absence of a nuclear membrane 

and a mitotic apparatus. The exception to this 

rule is the planctomycetes, a divergent group 

of aquatic bacteria, which have a nucleoid 

surrounded by a nuclear envelope consisting of 

two membranes 



The nucleoid of most bacterial cells consists of a single continuous 

circular molecule ranging in size from 0.58 to almost 10 million base 

Pairs (). However, a few bacteria have been shown to have two, 

three, or even four dissimilar chromosomes. For example, Vibrio 

cholerae and Brucella melitensis have two dissimilar chromosomes. 

There are exceptions to this rule of circularity because some 

prokaryotes (eg, Borrelia burgdorferi and Streptomyces coelicolor) 

have been shown to have a linear chromosome. 

 



• In bacteria, the number of chromosomes, 

depend on the growth conditions Rapidly 

growing bacteria have more nucleoids per cell 

than slowly growing ones; however, when 

multiple copies are present, they are all the 

same (ie, prokaryotic cells are haploid). 

 



 



• Cytoplasmic Structures 

• Prokaryotic cells lack autonomous plastids, such as 
mitochondria and chloroplasts; the electron 
transport enzymes are localized instead in the 
cytoplasmic membrane. The photosynthetic 
pigments (carotenoids, bacteriochlorophyll) of 
photosynthetic bacteria are contained in 
intracytoplasmic membrane systems of various 
morphologies 



 

• Some photosynthetic bacteria have specialized nonunit 

membrane-enclosed structures called chlorosomes. 

• In some Cyanobacteria (formerly known as blue-green 

algae), the photosynthetic membranes often form 

multilayered structures known as thylakoids. The major 

accessory pigments used for light harvesting are the 

phycobilins found on the outer surface of the thylakoid 

membranes. 

 





Bacteria often store reserve materials in the form of insoluble granules, 

which appear as refractile bodies in the cytoplasm when viewed by phase 

contrast microscopy. These so-called inclusion bodies almost always 

function in the storage of energy or as a reservoir of structural building 

blocks. Most cellular inclusions are bounded by a thin nonunit membrane 

consisting of lipid, which serves to separate the inclusion from the 

cytoplasm proper. One of the most common inclusion bodies consists of 

poly--hydroxybutyric acid (PHB), a lipid-like compound consisting of 

chains of -hydroxybutyric acid units connected through ester linkages. 

PHB is produced when the source of nitrogen, sulfur, or phosphorous is 

limited and there is excess carbon in the medium 

 



Another storage product formed by prokaryotes 

when carbon is in excess is glycogen, which is a 

polymer of glucose. PHB and glycogen are used 

as carbon sources when protein and nucleic acid 

synthesis are resumed. 

 


