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PROPRIETa
TRASDUZIONE DEL
SEGNALE

Tutte le vie di trasduzione del segnale condividono alcune proprieta, in particolare:
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Gated ion channel
Opens or closes in
response to concentration
of signal ligand (S)

or membrane potential.

Serpentine receptor
External ligand binding

to receptor (R) activates an
intracellular GTP-binding
protein (G), which regulates
an enzyme (Enz) that
generates an intracellular

Ton second messenger, X. @
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Steroid receptor
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=TS nuclear receptor
A | protein allows the
/ mRNA receptor to regulate
' Nuclear i the expression of
envelope Protein  specific genes.

Signal
(¢) Desensitization/Adaptation l
Receptor activation triggers 7N
a feedback circuit that shuts
off the receptor or removes ’0‘
it from the cell surface.
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(d) Integration
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Response

Receptor with no intrinsic
enzyme activity

Interacts with cytosolic
protein kinase, which
activates a gene-regulating
protein (directly or through a
cascade of protein kinases),
changing gene expression.
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RECETTORI ASSOCIATI
ALLE PROTEINE G

Esempi di recettori associati alle proteine G sono quelli relativi all’adrenalina e
all’angiotensina II. @
Epinephrine binds to
its specific receptor.
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The occupied receptor G (asubunit) moves Adenylyl cyclase
causes replacement of to adenylyl cyclase catalyzes the
the GDP bound to Gy and activates it. formation of cAMP,
by GTP, activating Gg. |
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La Protein Kinasi A (PKA) ha quattro subunita ( due regolatorie e due catalitiche).

Inactive PKA

Regulatory subunits:
empty cAMP sites

Catalytic subunits:
substrate-binding
sites blocked by
autoinhibitory
domains of R subunits |

4 cAMP, 4 cAMP
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Sequenza pseudosubstrato: Arg-Arg-Gly-Ala-lle
Sequenza substrato: Arg-Arg-Gly-Ser-lle



SPEGNIMENTO DEL

Altrettando importante, quanto innescare la
spegnimento. Vi sono vari modi:

+ eliminare la molecola segnale;

attivare la capacita GTPasica della subunita a;
rimuovere il secondo messaggero (CAMP);

attivazione di fosfatasi;

desensibilizzazione del recettore.
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Binding of epinephrine (E)
to S-adrenergic receptor
triggers dissociation of
from G, (not shown).

residues at the carboxyl

G, terminus of the receptor.

SEGNALE

via di trasduzione del segnale, & il suo

recruits SARK to the membrane,
where it phosphorylates Ser

(6))

2/

Barr binds to the
phosphorylated
carboxyl-terminal

@ domain of the receptor.
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In endocytic vesicle,

arrestin dissociates;
receptor is dephosphorylated
and returned to cell surface.

)
@
Receptor-arrestin

complex enters the cell
by endocytosis.

FIGURE 12-17 Desensitization of the fi-adrenergic receptor in the
continued presence of epinephrine. This process is mediated by two
{BARK)

proteins: B-adrenergic protein kinase and B-amrestin (Bar;
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ANGIOTENSINA 11

Nel caso della via di trasduzione del segnale dell’angiotensina Il, la subunita a attiva una
fosfolipasi C, che idrolizzando il fosfatidilinositolo 4,5 bisfosfato (PIP,), da:

« diacilglicerolo;
* inositolo 1,4,5 trisfosfato (IP3).

FIGURE 12-19 Hormone-activated phospholipase C and 1Py, Two in-
® tracellular second messengers are produced in the hormonesensitive
Hm' (H) binds to a phosphatidylinosttol systenu inasitol 1,4, 5-nsphasphate (%)) and
specific receptor diacyliglycerol, Both contribute to the activation of protein kinase C.
ty raising cytasolic [Ca®*), 1P, also activates other Ca® " -dependent
— Receptor enzymes; thus Ca’" also acts as a second messengere
Extracellular
space

Phospholipase C
on G

G,, with bound GTP, .. .
moves to PLC and . e
nctivates it

Active PLC cleaves phosphatidyl-
inositol 4 5-bisphosphate to inositol
trisphosphate (IP,) and dincylglyceral.

Endoplasmic
reticulum

®
IP; binds to a specific
receptor on the endoplasmic
reticulum, releasing
sequentored Ca**,

Dincylglycerol and Ca®* activate
protein kinase C at the surface
of the plasma membrane,
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Un esempio di recettore tirosinchinasico

(RTK) & quello per I’insulina, la quale
agisce secondo due vie di trasduzione
del segnale.

@

GSK3, inactivated by
phosphorylation, cannot
convert glycogen synthase
(GS) to its inactive form
by phosphorylation, so
GS remains active.

Synthesis of
glycogen

from glucose
is accelerated.

RECETTORI
TIROSINCHINASICI
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Insulin receptor binds
insulin and undergoes
autophospharylation on its

carboxyl-terminal Tyr residues.

phosphorylates IRS-1
on its Tyr residues.

SH2 domain of Grb2 binds
to (P-Tyr of IRS-1. Sos binds
to Grb2, then to Ras,
causing GDP release and
GTP binding to Ras,
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activates Raf-1.
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Raf-1 phasphorylates
MEK on two Ser residues,

) \ D | Someis
/, . ylates ERK
P —\ on a Thr and a Tyr residue,
1 l ERK = ® B activating it.
P ERK moves into
D the nucleus and
- phosphorylates
e~ DNA nuclear transcri;
l l factors such as Elk1
New protéins activating them.
@
ted Elk1
joins to stimulate
the ption and Da
translation of a set of A
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IRS-1, phosphorylated

by the insulin receptor,
activates PI-3K by binding
to its SH2 domain. PI-3K
converts PIP, to PIP,.

PKB bound to PIP;

is phosphorylated by
PDK1 (not shown).
Thus activated, PKB
phosphorylates GSK3
on a Ser residue,
inactivating it.

GLUT4
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PKB stimulates movement

of glucose transporter GLUT4
from internal membrane vesicles
to the plasma membrane,
increasing the uptake of glucose.



RECETTORI
TIROSINCHINASICI
SENZAATTIVITa
TIROSINCHINASICA

Erythropoietin

Esistono dei recettori la cui attivita
tirosinchinasica non é intrinseca, bensi
e dovuta al reclutamento di una chinasi A~  EPO receptor
specifica. Un esempio € quello del & e —

recettore per I’eritropoietina (EPO). o
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Guanosine 3',5'-cyclic monophosphate
Arginine Citrulline (cGMP)



Meccanismo della visione

Il meccanismo molecolare della visione si basa su un recettore accoppiato ad una proteina G
presente nei dischi membranosi del segmento esterno dei bastoncelli.

Segmento
esterno

Segmento
internc

Terminazione_
sinaptica

I
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BASTONGELLI CONI

RPE Smooth Endoplasmic Reticulum
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