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Autoradiography of a cell
exposed to radioactive uridine
for 15 min

Autoradiography of a cell
exposed to radioactive uridine
for 15 min and subsequently
to non-radioactive uridine
for 80 min

RNA is the intermediate between DNA and proteins





RNA

• Messenger  mRNA
• Ribosomal  rRNA
• Transport  tRNA











• Cis-acting elements

• Trans-acting factors

Transcription is specifically regulated









GENOME ORGANIZATION



Definitions:

• Genome in biology the genome of an organism is its whole hereditary 

information and is encoded in the DNA (or, for some viruses, RNA). This 

includes both the genes and the non-coding sequences of the DNA.  

• Transcriptome is the set of all messenger RNA (mRNA) molecules, or 

"transcripts," produced in one or a population of cells. The term can be 

applied to the total set of transcripts in a given organism, or to the 

specific subset of transcripts present in a particular cell type. 

• Proteome  is the entire complement of proteins expressed by a genome, 

cell, tissue or organism. More specifically, it is the expressed proteins at a 

given time point under defined conditions. 



Characteristics of prokaryotic genome

• Smaller dimensions

• Collinearity between DNA and gene  product

• Operons polycistronic mRNA



Characteristics of eukaryotic genome

• monocistronic mRNA

• Interrupted genes (introns) 
• Presence of repeated sequences and

non-coding DNA (non-functional DNA) 











Karyotype of two different species
of Ranunculaceae



C Value Paradox

• Excess of DNA if compared to organism complexity

• Variation of C value between organisms
with similar complexity

C Value total amount of DNA in an haploid cell



Single
(1-10 times) 
50-70%

Moderately repeated
(from hundred to
thousand times) 
10-30%

Highly repeated
(from then thousand
To million times) 
5-25%

Most of genes

Some regulative sequences

Some sequences with special funtions
(centromeres, origins, etc.) 

interspersed

in tandem Redundant genes
(rRNA, 5S RNA, tRNA, Histones, etc.) 

Satellite DNA
Simple sequences

Single sequences and repeated sequences 
in the eukaryotic genome

Mobile elements



Genes for: rRNA (300) 
tRNA (1300) 
5S RNA (2000) 
Histones(20) 

• Interspersed repeated sequences
• Alu sequence family:  300 bp ( > di 300.000 members)  ca 1.000.000 of total repeats
• DNA mobile elements

Simple sequences and satellites:  2-10 bp (x 2-100 tandem repeats x 1-100 interspersed blocks) 

GENOME REPEATED SEQUENCES





• Relative proportions among DNA components 
vary in different eukaryotic genomes.

• The absolute non-repetitive DNA content 
increases with genome dimension, but reaches 
a plateau at about 2 x 109 bp.



Non-repetitive DNA percentage drops
with the increasing of genome size



Interrupted genes



Prokaryotes: collinearity between genes and mRNAs



Eukaryotes: non-collinearity between genes and mRNAs





Chicken collagen 12 gene 



• Exons: sequences found in mature RNA

• Introns: sequences removed from primary 
transcript (pre-mRNA) 


