
 
 



DNA PACKAGING

EUKARYOTIC GENOME ORGANISATION

In general, there are  of three levels
chromatin organization:

The thread-like material of the nucleus is 
called chromatin. It is a complex of DNA and 
protein found in eukaryotic cells. The main 
function of chromatin is to package long 
DNA molecules into more compact, denser 
structures. 

CHROMATIN

The nucleosome is the smallest structural 
component of chromatin, and it is produced 
through interactions between DNA and histone 
proteins. Here, a histone octamer is formed 

from the two molecules of each H A, H B, H  and 2 2 3

H  histones.; adjacent nucleosomes are 4

connected via “linker DNA”, which is usually 

bound to the H  histone.1

(1) Nucleosome formation: 

The “beads-on-a-string” structure in turn coils into a 30 
nm diameter helical structure known as the 30 nm fibre 
or superhelix filament. This level of chromatin structure 
is thought to be the form of heterochromatin, the 30 nm 
fibre is highly dynamic such that it unfolds into a 10 nm 
fibre beads-on-a-string structure when transversed by 
an RNA polymerase engaged in transcription.

(2) Formation of 30 nm (Solenoid Or Superhelix) fibre

A 30-nanometer chromatin fibre, which forms 
loops averaging 300 nm in length. The 300 nm 
fibres are compressed and tightly coiled into 
the chromatid of a chromosome during the 
prophase stage of cell division.

(3) Formation of 300 nm interphasic 
pre-chromosomal chromatin fibre

During different stages of cell division, cells show 
structured chromosomes in place of the chromatin, in 
the nucleus. Chromosomes are formed due to the 
condensation of chromatin fibres. A single human cell 
has approximately 2.2-meter, long thread of DNA 
distributed among its forty-six (twenty-three pairs) 
chromosomes. 

CHROMOSOMESChromatin material is functionally divided into 
two parts : .Euchromatin and Heterochromatin

Based on the position of the centromere, the chromosomes 
can be classified into four types:

LAMPBRUSH CHROMOSOME
Found in the growing primary oocytes of most animals, except mammals; during the 
diplotene stage of meiotic prophase I, for the active transcription of many genes. They 
are highly extended meiotic half-bivalents, each consisting of 2 sister chromatids.

Giant (special) chromosomes: 

A strongly amplified form of interphase chromosomes, found, for example, in salivary 
gland cells of Drosophila and Chironomus. Arise through numerous rounds of DNA 
replication without subsequent separation of daughter chromatids (endoduplication or 

POLYTENE CHROMOSOME

PROKARYOTIC GENOME ORGANISATION

Among prokaryotes, Archaea are the sole group that uses eukaryote-like histones to condense their DNA molecules. Further, the DNA molecules may also be negatively supercoiled, positively supercoiled, or 
not supercoiled at all.

This region in a bacterial cell that contains the bacterial chromosome, and lacks a limiting membrane. The bacterial chromosome is a circular (mostly) dsDNA molecule. It does not contain basic histone 
protein, but is associated with low-molecular-weight polyamines. The bacterial chromosome is organized into independently supercoiled loops called domains. Nucleoid-associate proteins like HU (Heat 
Unstable nucleoid protein), H-NS (Histone-like Nucleoid Structuring), IHF (Integration Host Factor) and SMC (Structural Maintenance of Chromosomes) facilitate compaction of chromosomal, DNA by 
bending, bridging, and wrapping.

NUCLEOID
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