THE TUMOR SI.JI’F'FI‘IIJI
DOHNCOPROTEIN NETWORK

Akt promotes cell survival by phospho-
rylatien of substrates that decrease the
activity of pro-apoptotic or increase
the activity of anti-apoptotic proteins.
Mdmaz is only one of many Akt sub-
strates. Mormally phospho-inositide
z-kinase [Ptdins 3-kinase)-Akt
signaling suppresses ps3 functien,
Phosphorylation of Mdma by Akt
induces Mdemz translecation inte the
nucleus where it binds pg3 and targets
it for pratecsomal degradation.

The FTEM tumor suppresser protein
inhibits Ptdins 3-kinase signaling,
including activation of Akt. When
FTEM blacks the Ptdins 3-kinase-Akt
signaling pathway, Mdmz is restricted
to the cytoplasm, where it is degraded,
Therefore, FTEM protects pss from
Mdmaz, allowing cells to respond ta
DMA damage. The pes/hMdmz auta-
repulatary feedback loop is not
depicted for clarity. pr3 can also
induce PTEM, which may cverride

the autoregulatory feedback locp
amplifying ps3 function and promoting
a cellular apoptotic response.
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DYSFUNCTIONAL SIGNALING PATHWAYS IN CANCER

THE RB PATHWAY AND RB'S
MANY POTEMTIAL FUMCTIOMS

EzF transcription factors regulate the
gxpression of ganes, of which the
products are involved in C1-5 phasse
tranzition. The cell cycle phases are
depicted. Rb regulates EaF-mediated
transeription. Cyelin dependent kinases
(CDK 48 and others) regulate Rk, COK
inhibitars (P15, p16, 18, prg, pa, p27)
regulate CDKs. Molecules in blue are
altered in many tumor types (except
EiFgl. Eb may regulate many processes
such as apoptosis, DMNA replication,
CMA& repair, checkpoint control, and
differentiation (in redL. Regulation of
these processes may be mediated
through E2F or through interaction
with oneg or mare of the 100 factors
with which Rb interacts.
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THE mamsAALIAN DMNA DAMAGE RESPOMSE PATHWAY (DRP)

Prateins are shown at their appreximate functional location. The general
organization of the pathway is accurate, however, some proteins are omitted

far clarity. DMA damage or replication stress activates the DRP, Sensor proteins
{green) sense the damage and activate transducer proteins, such as the kinases
ATA and ATE [yellow]. These then transduce signals to ather kinases {Chki

ard Chkz) (yellow) or effector proteins (purple) such as pgz, BRCAL, Mbsy ete,
Effector proteins regulate cell cycle arrest, apoptosis, transcription, and DMA repair.
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