
Prokaryotic genome 
organization

• Each bacterial chromosome is made by a single circular
DNA molecule (rarely linear).

• Usually each cell contain one single copy of each
chromosome.

• The genetic material can be seen as a fairly compact
clump (or series of clumps) that occupies about a third of
the volume of the cell named NUCLEOID.

• The DNA of these loops is not found in the extended
form of a free duplex, but instead is compacted by
association with proteins.



The nucleoid has 400 
independent negatively 
supercoiled domains. The 
average density of 
supercoiling is 1 turn/100 
bp. Each domain consists 
of a loop of DNA, the ends 
of which are secured in 
some (unknown) way that 
does not allow rotational
events to propagate from 
one domain to another. 
(nick caused by Ethidium 
Bromide)





Eukaryotic genome 
organization

• Each eukaryotic chromosome is made by a single linear 
DNA molecule.

• Chromosomes are made of chromatin, some other proteins 
and are located on the nucleus.

• The cell can have one single copy (haploid), two (diploid) or 
multiple (polypoid) copies of each chromosome.

• They can be directly seen only during cell mitosis.



60Kb loops linked to 
an interphase matrix

MAR: matrix attachment region
SAR: scaffold attachment region

Histone-depleted 
chromosome



Chromatin structure during 
interphase

• Single chromosomes can be seen only during mitosis.

• In interphase chromatin is present as: 

 Euchromatin (less dens): expressed genes (not all) 
Heterochromatin (more dens): constitutive (E.G. satellite DNA) 

facultative









(low salt concentration) 

(physiological salt concentration) 

(during mythosis) 





The Giemsa reactive cause the mitosis 
chromosomes to have the appearance of a 
series of striations, which are called

G-bands

• The G-bands are lower in G-C content than the 
interbands.

• Genes are concentrated in the G-C-rich interbands



Giemsa stain, named after Gustav Giemsa, an early malariologist, is 
used for the histopathological diagnosis of malaria and other 
parasites. It is a mixture of methylene blue and eosin. The stain is 
usually prepared from commercially available Giemsa powder. It is 
specific for the phosphate groups of DNA and attaches itself to 
regions of DNA where there are high amounts of adenine-thymine 
bonding. Giemsa stain is used in Giemsa banding, commonly called 
G-banding, to stain chromosomes and often used to create a 
karyotype. It can identify chromosomal aberrations such as 
translocations and interchanges. 











Cromosoma politenico D. melanogaster















Regions in yeast CEN elements

Cell cycle-dependent elements

• CDE-I: 9 bp conserved

• CDE-II: 90% A-T-rich sequence of 80-90 bp

• CDE-III: 11 -bp sequence highly conserved
Mutations in CCG inactivate 
the centromere



Centromere-specific 
histone variant

CEN DNA binding factor 3

Outerkinetochore protein 

Minichromosome
maintenance protein 

Chromosome transmission 
fidelity protein 



TELOMERES

• TELOMERES consists of a simple repeat where a 

C+A-rich strand has the sequence C>1(A/T)1-4 lying 

at the end of a chromosome (from 100 to 1000).

• The telomere is required for the stability of the 

chromosome end.

• The G-tail (14-16 bases) is probably generated 

because there is a specific limited degradation of 

the C-A-rich strand.







During each round of chromosome 

replication telomeres

shorten their sequences ……





An enzime called TELOMERASE uses 
the 3'-0H of the G+T telomeric
strand as a primer for synthesis of 
tandem TTGGGG repeats. It is a 
large ribonucleoprotein that consists 
of a templating RNA (encoded by 
TLCJ in yeast, hTERC in humans) and 
a  protein with catalytic activity 
(encoded by EST2 in yeast, hTERT in 
humans).


