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Concetti	chiave:		
• 	La	cellula	è	l’unità	strutturale	e	funzionale	della	vita.		
•			La	compartimentazione	cellulare	promuove	l'efficienza	delle	reazioni	mantenedo	alta	la	
concentrazione	locale	dei	reagenti.	
•			Le	vie	metaboliche	si	sono	evolute	per	sintetizzare	molecole	e	per	produrre	energia.	
•			Le	cellule	più	semplici	sono	i	procarioti.	
•			Gli	eucarioti	sono	caratterizzati	dalla	presenza	di	numerosi	organelli	circondati	da	membrane,	
compreso	il	nucleo.	
•			L'albero	filogenetico	della	vita	comprende	tre	domini:	batteri	(eubatteri),	archaea	
(archebatteri)	ed	eucaria	(eucarioti).	
•			L'evoluzione	avviene	tramite	la	selezione	naturale	che	agisce	sulle	variazioni	casuali	che	
avvengono	negli	individui.	



Le	cellule	sono	le	unità	strutturali	e	funzionali	di	tutti	gli	organismi	viventi.	
	
Tutte	le	cellule	provengono	da	cellule	preesistenti.	
	
Le	cellule	sono	simili	per	composizione	chimica	e	ospitano	molte	delle	
reazioni	del	mondo	vivente.	
	
Tutte	le	cellule	sono	avvolte	dalla	membrana	plasmatica,	un	involucro	che	
delimita	la	cellula	e	seleziona	le	sostanze	che	entrano	ed	escono.	
	
L’ambiente	interno	alla	membrana	è	costituito	da	una	miscela	di	acqua	e	di	
altre	sostanze	chiamata	citoplasma	in	cui	avvengono	la	maggior	parte	delle	
reazioni	chimiche.	
	
Tutte	le	cellule	posseggono	un	proprio	materiale	genetico,	che	contiene	le	
informazioni	ereditarie	necessarie	alla	cellula	per	svilupparsi,	accrescersi	e	
riprodursi.	
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For example, Mycoplasma pneumoniae is responsible for
primary atypical pneumonia.

Cells of mycoplasmas sometimes grow as filaments
but are often spherical and as small as 0.3 micrometer
(µm) in diameter.  Their outer surface consists of a thin
cell membrane about 8 nanometers (nm) thick.  This
membrane encloses the cytoplasm, a fluid material
containing many dissolved substances as well as sub-
microscopic particles.  At the center of each cell is a
single, highly folded molecule of DNA, which consti-
tutes the bacterial chromosome.  Besides the DNA
there may be, in a small spherical mycoplasma, about
1000 particles ~20 nm in diameter, the ribosomes.
These ribosomes are the centers of protein synthesis.
Included in the cytoplasm are many different kinds of
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Figure 1-1 Escherichia coli and some smaller bacteria.

proteins, but there is room for a total of only about
50,000 protein molecules.  Several types of RNA as
well as many smaller molecules are also present.
Although we don’t know what minimum quantities
of proteins, DNA, and other materials are needed to
make a living cell, it is clear that they must all fit into
the tiny cell of the mycoplasma.

1. Escherichia coli

The biochemist’s best friend is Escherichia coli, an
ordinarily harmless inhabitant of our intestinal tract.
This bacterium is easy to grow in the laboratory and
has become the best understood organism at the mo-

lecular level.4,9  It may be regarded as a
typical true bacterium or eubacterium.
The cell of E. coli  (Figs. 1-1, 1-2) is a
rod ~2 µm long and 0.8 µm in diameter
with a volume of ~1 µm3 and a density
of ~1.1 g/cm3.  The mass is ~1 x 10–12 g,
i.e., 1 picogram (pg) or ~0.7 x 1012

daltons (Da) (see Box 1-B).4  It is about
100 times bigger than the smallest
mycoplasma but the internal structure,
as revealed by the electron microscope,
resembles that of a mycoplasma.

Each cell of E. coli contains from
one to four identical DNA molecules,
depending upon how fast the cell is
growing, and ~15,000–30,000 ribosomes.
Other particles that are sometimes seen
within bacteria include food stores such
as fat droplets and granules (Fig. 1-3).
The granules often consist of poly-!-
hydroxybutyric acid10  accounting
for up to 25% of the weight of Bacillus
megaterium. Polymetaphosphate, a
highly polymerized phosphoric acid,
is sometimes stored in “metachromatic
granules.”  In addition, there may be
droplets of a separate aqueous phase,
known as vacuoles.

2.  The Bacterial Genome

The genetic instructions for a cell
are found in the DNA molecules.  All
DNA is derived from four different
kinds of monomers, which we call
nucleotides.  DNA molecules are
double-stranded:  two polymer chains
are coiled together, their nucleotide
units being associated as nucleotide
pairs (see Fig. 5-7).  The genetic mes-
sages in the DNA are in the form of

A.  The Simplest Living Things
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Punto	di	verifica:		
•	Discutete	le	differenze	tra	procarioti	ed	eucarioti.	
•	Elencate	i	principali	organelli	degli	eucarioti	e	le	loro	funzioni.	


