INTRACELLULAR
SIGNALLING

R. Benacka, MD, PhD
Department of Pathophysiology
Medical faculty, Safarik University

1. Long distance
chemosignalling

A. Receptors without enzymatic activity

n C-AMP signalling

n IP3- dependent signalling

n c-GMP/NO - signalling

n PLA2 —dependent signalling
n Ca*- dependent signalling




c —AMP-
dependent
signalling

n Trigger: many hormons,
transmitters, cytokines

n Membrane G.protein
coupled receptors

n Stimulatory & inhibitory
transfer (Gs or Gi)

n Effectors: Adenyl cyclase
— CAMP - PKA

n Effects: widespread
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Pryanie
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dependent
signalling

n G-protein coupled receptors

n Use: supplementar to IP3-
dependent signalling

n Phospholipase A2 (PLA2)
n Arachidonic acid (AA)
n 2nd messeng.: AA derivatives
— Leucotriens (LT)
— Prostaglandins (PG)
— Tromboxans (TX)
— Epoxides (EPX)
— HETE

n Interactions with other
signallings: cCAMP, cGMP,
JAK/STAT, MEK
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| 1. Long distance
chemosignalling

B. Receptors with enzymatic activity

n C-AMP signalling

n IP3- dependent signalling

n c-GMP/NO - signalling

n PLA2 —dependent signalling
n Ca*- dependent signalling




Classical
growth
signalling

n Trigger: growth factor
familes

Receptors with enzymatic
activity
Effectors:

— Ras — switch

— MAPK cascade
n Effect:

Gene transcription

n Use:

proliferative & growth
process

— mitosis
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Stress
signalling

=]

Trigger:

— growth factor familes

— physical : UV, X-rays,
temp.

— chemicals

n Receptors with enzymatic
activity

n Effectors:

— Ras — switch

— MAPK cascade

n Effect:
— Gene transcription
n Usage:

— proliferative & growth
process (mitosis)

— adaptations
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Signalling via
SMAD

n Mutiunite membrane
receptors with enzymatic
activity

n Trigger: TGF & BMP
factors

n Effectors: SMAD family

n Effect: delayed - gene
expression

n Use: growth &
differentiation processes
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Signalling via
nuclear
receptors

n Trigger: gonadosteroids,

retinoids adrenocorticosteroids,
T4/T3, vitD3, deoxycholesterol,

PGJ2, LTB4, fatty acids?, bile
acids

n Effect: gene transription
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Signalling
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2. Close contact
chemosignalling

n BCR signalling

n TCR signalling

n Wnt + b-catenin

n DSL-Notch

n Hedgehog signalling




BCR
signalling

n Trigger: antigen

n Receptors —
multicomponent Ig-family

n Effectors:

— Growth pathway (Ras-
Raf-MEK-ERK)

— Stress pathway (Rac-
MEKK-Jnk,P38)

— Ca?*-CaM pathway
n Effect:

— Gene transcription
n Use:

— proliferation (mitosis) 3

— synthesis of new proteins
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T-Cell TCRCES
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DSL-Notch signalling
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Hedgehog
signalling

n Trigger: Hh family
n Receptors:

— Ptc — patched

— Smo —smoothed
n Effect:

— Gene expression

— Other signallings
n Use:

— Control over
prolifertion &
differentiation
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