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Table 1-1 Historical Landmarks in Determining Cell Structure

1665  Hooke usas a primitive microscope to describe small pores in sactions of cork that he calls “cells.”
1674  Leeuwenhoek reports his discovery of protozoa. Nine years later, he sees bacteria for the first time,
1833 Brown publishes his microscopic observations of orchids, clearly describing the cell nucleus.

1838  Schleiden and Schwann propese the cell theary, stating that the nucleated cell is the universal building black of plant and
animal tissues,

1857  Kdlliker descnbes mitochondria in muscle cells,
1879  Flemming descnbes with great clanty chromesome behavior during mitosis in animal calls.

1881  Cajal and other histologists develop staining methods that reveal the structure of nerve cells and the organization of neural
tissuie,

1898  Golgi first sees, and describes, the Golgi apparatus by staining cells with sibver nitrate.

1902  Bowen links chromosomes and heredity by obsening chromosome behavior dunng ssxual reproduction.

1952  Palade, Porter, and Sjéstrand develop methods of electron microscopy that enable many intracellular structures to be seen
for the first ime, In one of the first applications of these techniques, Huxley shows that muscle contains arrays of prokein
filaments—the first evidence of a eytoskeleton,

1957  Robertson descrbes the bilayer structure of the cell membrane, seen for the first time in the electron microscope.

1960  Kendrew describes the first detailed protein structure (sperm whale myoglobin) to 2 resolution of 0.2 nm using X-ray
crystallography. Perutz proposes a lower-resolution structure for hemoglobin.

1968  Petran and collaborators make the first confocal microscope.

1974 Lazandes and Weber develop the use of fluorescent antibodies to stain the cytoskeleton,
1994 Chalfie and collaborators introduce green fluorescent protein (GFP) as a marker in microscopy.

*Tutti gli organismi sono composti da 1 o piu’ cellule
La cellula e’ 'unita’ strutturale della vita




Cellula: unita fondamentale organismi viventi
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Cellula: unita fondamentale organismi viventi

forme

Diversita unicellulare
organizzazione
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Proprieta essenziali di una cellula

: Membrana plasmatica
: Separa la cellula dall'ambiente

: Genoma
- Codifica tutte le strutture cellulari

: Trasferimento dell’informazione

: Esprime l'informazione
: immagazzinata nel codice genetico

O Utilizzazione dell’energia

14\0@ : Raccoglie I'energia per formare
@ : componenti piu complessi
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Varieta di forme e di organizzazione

Table 1. The six kingdoms of life and the 34 microbial phyla (based on Cawvalier-Smith 1998, 20023, 20034,5).

gmpire PROBARYOTA (Cavalier-Smith 20020

kinzdom Bacteria
subkingdom MNegibacteria (phyla Eobacteria, Sphingobacteria, Spirochaetae, Protecbacteria, Planctobacteria,
Cyanobacteria)
subkingdom Unibacteria (phyla Posibacteria, Archaebacteria)
empire EUKARYOTA (Cavalier-Smith 1998)
kingdom Protozoa (Cavalier-Smith 2002g, 2003q)
subkingdom Sarcomastigota (phyla Amoebozoa, Choanozoa)
subkingdom Biciliata
infrakingdom Rhizaria (phyla Cercozoa, Foraminifera, Radiczoa)
infrakingdom Excavata (phyla Loukozoa, Percolozoa, Euglenozoa, Metamonada; the latter now includes Parabasalia
and Anaeromonadesn; Cavalier-Smith 20053,
infrakingdom Alveolata (phyvla Myzozoa (Cavalier-Smith & Chao 2004, Ciliophora)
Biciliata incertae sedis: phylum Apusozoa (may be sister to Excavata); phylum Heliozoa®
kingdom Animalia (Myxozoa and 21 other” phyla) (Cavalier-Smith 1998; Cavalier-Smith & Chao 2003
kingdom Fungi (phyla Archemycota, Microsporidia, Ascomycota, Basidiomycota) (Cavalier-Smith 20000
kingdom Plantae
subkingdom Biliphyta (phyla Glaucophyta, Rhodophyta)
subkingdom Viridaeplantae (Chlorophyta, Bryophyta®, Tracheophyta®)
kingdom Chromista
subkingdom Cryptista (phylum Cryptista: cryptophytes, goniomonads, katablepharids)
subkingdom Chromobiota
infrakingdom Heterokonta (phyla Ochrophyta, Pseudofungi, Opalozoa (comprising subphyla Opalinata, Sagenista)
infrakingdom Haptista (phylum Haptophyta)
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Dimensioni

Relative sizes of cells and their components
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plasma DNA cell wall flagellum
membrane

spherical cells rod-shaped cells the smallest cells
e.g., Streptococcus  e.g., Escherichia coli, e.g., Mycoplasma,
Vibrio cholerae Spiroplasma

spiral cells
e.g., Treponema pallidum
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RIPRODUZIONE SIA ASESSUATA CHE SESSUATA

SEXUAL REPRODUCTION ASEXUAL REPRODUCTION

: s
- Meiosis *

fygospare

Zoospores

fygote
{2n)

+ Gamete

Gametea






. Ploodorin
400x

nabe unegual
ol #iFod










MOT TO SAME SCALE

Ce"ule nucleus

specializzate REEE s @
provenienti

da diverSi energy store

red blood cell

tessuti
sperm cell
cytoplasm

Pﬁ nucleus

nucleus
nerve cell
] cytoplasm muscle cell
/ﬂéiﬁ)\ white blood cel

Linfociti Eritrociti Muscolatura liscia ardiociti MeuEori

T\




DIFFERENZIAMENTO CELLULARE

The DNA in the cell's nucleus contains a

very large number of genes. At any given
time in the cell cycle only a small fraction
of these genes may be required for the

cell’s function.

Regulation

Intricate regulatory mechanisms
suppress the transcription of most
genes in the nucleus but switch on
specific genes that are required for
the activity of each cell type .
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CELLULE PROCARIOTICHE/EUCARIOTICHE MESSE A CONFRONTO

Eukaryote Prokaryote

A livello morfologico..........

CHARACTERISTIC

PROCARYOTIC CELLS

Size
Muclear envelope
Chromosomes

Golgi apparatus

Endoplasmic reticulum,
lysosomes, peroxisomes

Mitochondria
Chlorophyll
Ribosomes

Microtubules, intermediate
filaments, microfilaments

Flagella

I=10 pem
Absent

Single, circular, with
no nucleosomes

Absent
Absent

Absent
Mot in chloroplasts

Relatively small
Absent

Lack microtwbules

EUCARYOTIC CELLS

10—-100 pum
Present

Muldiple, linear, wound
on nucleosomes

Present®
Present®

Present®
In chloroplasts
Relatively large
Present

Contain microtubules
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Specializzazione

plasma membrane lysosome

rough ER

secretory
vesicle

nucleus

inner
nuclear | membrane

envelope outer

membrane )
- Golgi endosome

apparatus

| compartimenti cellulari sono una separazione topologica dell'area intracellulare ma
sono anche strutture funzionali e per questo sono anche chiamati organelli



Ogni organello ha una funzione distinta

ORGANELLO : FUNZIONE
Nucleo : Espressione genica per le proteine
: da esportare e importare; esportazione
: di RNA
Reticolo : Modificazione delle proteine; proteine
endoplasmatico  : importate per traslocazione cotraduzionale

Apparato di Golgi : Modificazione delle proteine; le proteine
: vi accedono dall'RE

Endosoma : Smistamento delle proteine internalizzate
Endosoma primario: Per il trasporto ad altri compartimenti;
Endosoma tardivo - le proteine negli endosomi sono

: indirizzate dalla via secretoria

Lisosoma : Degradazione di proteine internalizzate;
: degradazione di proteine del citosol
: in cellule danneggiate; le proteine che
: agiscono nei lisosomi sono marcate
: dalla rete trans-Golgi

Mitocondrio : Gestione dell'energia; proteine importate
: dal citosol; alcune proteine sintetizzate
: negli organelli

Perossisoma : Processi ossidativi; proteine importate

: dal citosol




Table 12-1 Relative Volumes Occupied by the Major Intracellular
Compartments in a Liver Cell (Hepatocyte)

Cytosol 54
Mitochondria 22

Rough ER cisternae

Smooth ER cisternae plus Golgi cisternae
Nucleus

Peroxisomes

Lysosomes

Endosomes
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Sequenze segnale: importazione nucleo

mitocondri

perossisomi

ER
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Table 12-3 Some Typical Signal Sequences

Import into nucleus -Pro-Pro-Lys-Lys-Lys-Arg-Lys-Val-

Export from nucleus - -Ala-  -Lys- -Ala-Gly- -Asp- -

Import into mitochondria *H,N-Met-Leu-Ser-Leu-Arg-GIn-Ser-lle-Arg-Phe-Phe-Lys-Pro-Ala-Thr-Arg-Thr-Leu-Cys-Ser-
Ser-Arg-Tyr-Leu-Leu-

Import into plastid *H,N-Met-Val-Ala-Met-Ala-Met-Ala-Ser-Leu-GIn-Ser-Ser-Met-Ser-Ser-Leu-Ser-Leu-Ser-Ser-
Asn-Ser-Phe-Leu-Gly-GIn-Pro-Leu-Ser-Pro-lle-Thr-Leu-Ser-Pro-Phe-Leu-GIn-Gly-

Import into peroxisomes -Ser-Lys- -COO~

Importinto ER *H,N-Met-Met-Ser-Phe-Val-Ser- -Thr-Glu-Ala-Glu-
GIn-Leu-Thr-Lys-Cys-Glu-Val-Phe-Gin-

Return to ER -Lys-Asp-Glu- -COO~

Some characteristic features of the different classes of signal sequences are highlighted in color. Where they are known to be important
for the function of the signal sequence, positively charged amino acids are shown in red and negatively charged amino acids are shown in
green. Similarly, important hydrophobic amino acids are shown in white and hydroxylated amino acids are shown in blue. *H;N indicates
the N-terminus of a protein; COO~ indicates the C-terminus.

Table 12-3 Molecular Biology of the Cell (© Garland Science 2008)
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Definizione organismo vivente

. automantenimento: costanza forma e dimensioni

 autoriproduzione

Funzioni cellulari

*Riproduzione: formazione progenie
mantenimento forma e dimensioni

*Ricezione e risposta a segnal

*Motilita

*Specializzazione




Riproduzione: formazione progenie
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e la riparazione cellulare.


http://it.wikipedia.org/wiki/Eukaryota
http://it.wikipedia.org/wiki/Fissione_cellulare
http://it.wikipedia.org/wiki/Mitosi
http://it.wikipedia.org/wiki/Mitosi
http://it.wikipedia.org/w/index.php?title=Divisione_multipla&action=edit&redlink=1
http://it.wikipedia.org/wiki/Gemmazione
http://it.wikipedia.org/wiki/Frammentazione_del_DNA
http://it.wikipedia.org/wiki/Rigenerazione_%28biologia%29
http://it.wikipedia.org/wiki/Clonazione_%28genetica%29
http://it.wikipedia.org/wiki/Poliembrionia
http://it.wikipedia.org/wiki/Sporulazione
http://it.wikipedia.org/wiki/Meiosi
http://it.wikipedia.org/wiki/Diploide
http://it.wikipedia.org/wiki/Aploide

PFrotein

Streptococco Fibrils

Cell wall

Septum

Chromosome Ribosomes

Flasma
membrane



{A) LIEVITO A FISSIONE (Schizosaccharomyces pombe)

e (O ) (ea)H)®|
f

START

{B) LIEVITO GEMMANTE (Saccharomyces cerevisiae)

©), @ @ & OO0

START



intartaso profass pracoce profase tardiva promeialase

metafaze anafase precoce anafase tardiva telofase tardiva




*Ricezione e risposta a segnal
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Livelli intracellulari di cAMP in risposta a stimolazione da serotonina

cAMP 5x 108M cAMP 10¢ M

tempo 0 sec termpo 20 sec

(B)



Onda di Ca%* fecondazione

tempo 0 sec 10 sec 20 sec 40 sec



Motilita’




corteccia di actina lamellipodio  substrato
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MOTILITA’ CELLULARE INDOTTA DA HGF NELLE CELLULE
ST14A
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LE CELLULE ST14A POSSIEDONO IL RECETTORE MET E LA RISPOSTA
MOTOGENA ALL'HGF E' REGOLATA DALLA VIA PI3K



Specializzazione




Proteine trasportatrici
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ADESIONE
CELLULA-CELLULA

ADESIONE
CELLULA-MATRICE

Schema riassuntivo sistemi di adesione cellulare
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S

MECCANISMI DI ADESIONE
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Excitable cells rely on ion channels

(a) Multipolar interneuron
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| terminal
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