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. Mode d'action

« Super famille des Facteurs Transformants TGF

BMPs (Bone Morphogenetic Proteins)
GDFs (Growth Differentiation Factors)

MIS (Mullerian Inhibiting Substance)

« 3 isoformes de TGF-f3 .

31, B2 et B3



. Mode d'action

» Synthese, sécrétion et activation du TGF-f3

PROBUGER CELL WWT%. o ﬁ
N Pre-pro-TGF-p == : == < IS
| E— s [uAk
4 [ m—— WL i
e oo [ Tr:nql:tamina“ | fil_ \/Thrombospondln
peptide)  (LAP) ‘-1 proteases
furin v = *plasmin
*thrombin
£ 3 -MMP2-9
TeRm  TERIN bl ]
T = v'Integrins (avf6 and avp8)
I u v'Heat, acid
ARG . & ¥ Reactive oxygen species
TAR EF@EM‘SM 2,3 § v'"Mechanical strength
phosphorylation E

L=



. Mode d'action

* Forme active
agit sur des recepteurs membranaire de type serine/thréonine kinase
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B Effets Physiologiques Vs. Pathologiques

Augmentation de la production et
de l'activation du TGF- 3
Modification de la réponse au
TGF-

Cancer invasif métastatique
Activité oncogénique
dominante

E pithelium normal

Activité suppressive
dominante




. Systéme complexe

 Voie canonique (SMAD dépendante)

- Rétro controle négatif par SMAD7
- Regulateur positifs : SARA, Arkadia...
- Regulateurs négatifs : Smurf, Ski, SnoN...

@

Cytokine/Growth Factor

Signal 3 ) Lysosomal &

— Proteasomal

i Degradation
Export & Ubiquitination
Recruitment

Increase Smad7 __, 55111&117
Expression Smurf2

Nucleus

(Kavsak et al, Molecular Cell, 2000)



B Systéme complexe

e Autres voies dépendantes de TGFBRI actif

- JNK / p38

/ Cytoplasm

Smad3

Smad4

(Zhang, Cell Research, 2009) &



B Systéme complexe

e Autres voies dépendantes de TGFBRI actif

- INK / p38

- PI3k | Akt

Cﬂoplas\
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*__

Protein synthesis

(Zhang, Cell Research, 2009) °



_ Systeme complexe

e Autres voies dépendantes de TGFBRI actif

- JNK / p38

- P13k / Akt

- Erk

= *
& \ %@“ /—,——_} EMT /

(Zhang, Cell Research, 2009)10



B Systéme complexe

 Voies indépendantes de TGFBRI

TGF-p Ligands: BMP Ligands:
B M P TGF-Bs, Activins, Nodals BMP-2, 4, -7, MIS

. Typel
Receptor

Actin Polymerization
Stress Fibers

Y

Actin Polymerization
Stress Fibers

g Smad4 Smad1/5/8 Smad4 C
Smad2/3 TF Smadi/5/8 TF
4 —
Transcription Factors: Corepressors: Coactivators:
AP-1 homeodomain c-SkifSnoN CBP/p300
bZIP Spi c-Myc SMIF
RUNX  nuclear receptors Evil MSG1
Fox IRF-7 TGIF ARC105
bHLH SIP1
Tob (BMP only)

www.cellsignal.com



B Systéme complexe

 Voies indépendantes de TGFBRI

- BMP

- EGF, Notch, WNT ...
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* Quantitatives

Données disponibles

Receptor |l Receptor|
Smad4 ' /1
Activated n
complex

Co-activators,
Eff:cﬁ“'“g \ Co-repressors

Smadm

nucleus
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B Données disponibles
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B Données disponibles

* Quantitatives

- Concentrations
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B Données disponibles |
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Données disponibles

GENE SEARCH » SEARCH RESULTS

Click here to
initiate a

[Results 1 to 1 of 1 found)

H.Sapiens - SMAD2
SMAD family member 2

- COMMEHTS “SAYE LIHK

Gene Results:

Gene Protein
Consensus CDS InterPro
Ensembl PODE
EntrezGene UniProtkB

HomoloGene

SHP

K[Gc

ORTHOLOGY: K04500
\ Help )

Entry

K04500 KO

Name

SMADZ_3

Definition

SMAD, mothers against DPP 2/3

Pathway

koD4110 Cell cycle

koD4144 Endocytosis

koD4310 Wnt signaling pathway

koD4350 TGF-beta signaling pathway

koD4520 Adherens junction

ko05142 (Chagas disease (American trypanosomiasis)
koD5200 Pathways in cancer

ko05210 Colorectal cancer

koD5212 Pancreatic cancer

Disease

HODO20 Colorectal cancer

Class

Environmental Information Processing; Signal Transduction; wnt
signaling pathway [PATH:ko04310]

Environmental Information Processing; Signal Transduction; TGF-beta
signaling pathway [PATH:ko04350]

Cellular Processes; Transport and Catabolism; Endocytosis

[PATH: koD4144]

Cellular Processes; Cell Growth and Death; Cell cycle [PATH:ko04110]
Cellular Processes; Cell Communication; Adherens junction

[PATH: ko04520]

Human Diseases; Cancers; Pathways in cancer [PATH:ko05200]

Human Diseases; Cancers; Colorectal cancer [PATH:ko05210]

Human Diseases; Cancers; Pancreatic cancer [PATH:ko05212]

Human Diseases; Infectious Diseases; Chagas disease (American
trypanosomiasis) [PATH:ko05142]

\BRITE hierarchy)

Genes

HSA: 4087 (SMADZ2) 4088(SMAD3)

PTR: 455407 (SMAD2) 748161 (SMAD3)

PON: 100173357(SMADZ) 100448249(SMAD3)
MCC: 697581 (SMADZ) 711355(SMAD3)

MMU: 17126(Smad2) 17127 (Smad3)

RMND: 25631(Smad3) 29357 (Smad2)

CFA: 480144 (SMADZ) 510902 (SMAD3)

AML: 100467069(SMADZ) 100479304

BTA: 515125(SMAD3) 516010(SMAD2)

SSC: 397260(SMAD3)

ECB: 100033843(SMAD2)

MDO: 100014493(SMAD2) 100018703(SMAD3)
OAA: 100073354

GGA: 395132 (SMAD3) 395247 (SMAD2)

TGU: 100225108

XLA: 378633(smad3) 399442(mad2) 432023 (smad2)
KTR: 493272(smad3) 495586 (smad2)

DRE: 30639(smad2) 58052(smad3a)

BFO: BRAFLDRAFT_278811

CIN: 100178575

SPU: 577345

DME: Dmel_CG2262(Smox)

DPO: Dpse GA15332
_

ALl Llinks

ontology (1)
KEGG BRITE (1)
Pathway (235)
KEGG PATHAAY (235)
Disease (1)
KEGG DISEASE (1)
Gene (94)
KEGG GENES (57)
KEGG DGEMES (18)
KEGG EGEMES (19)
Literature (2)
PubMed (2]
ALl databases (333)




Données disponibles

 Pathway Interaction Database (PID)

122 Human Pathways, 8251 Interactions
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B Données disponibles

, ¢ <SMADZ/SMAD4>+[cy] )
SMAD2-3-activet SMAD4[n]
SMAD3

importin alpha importin beta
N SMAD4 P 2
Y,
 <SMAD2-3/SMAD4>+[n] )
SMAD2-3-active+  <SMAD/SMAD4>+[n]
'\ SMAD4 . SMAD3
L SMAD4 P
Edge types
Input biomolecule
Process types (protein/compound/complex/RNA)
o 1
® Transcription Negative regulator | _ Positive regulator
# Modification (interaction) 1
Bl Reaction Output biomolecule

_ (protein/compound/complex/RNA)
A Translocation

£ Biological process (multi-step event) 19



I A retenir

- TGF-B

Dualité fonctionelle == \/OlONté de compréhension

Réseau de signalisation == Systéeme complexe

20



. A retenir

- TGF-B

Dualité fonctionelle == \/OlONté de compréhension
Réseau de signalisation == Systéeme complexe

e Données

Quantitatives m— Peu nombreuses

Qualitatives Héterogenes
> Dépendantes de l'interprétation
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. A retenir

- TGF-B

Dualité fonctionelle == \/OlONté de compréhension

Réseau de signalisation == Systéeme complexe
 Données

Quantitatives m— Peu nombreuses

Qualitatives Hétérogenes
g

> Dépendantes de l'interpretation

» Approche et difficultés rencontrées

Exposé de Michel Le Borgne a 14h45
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