Q:!‘i.l.bsphto?ng é Pfizer

bb'/,»‘ % g
G o
S A7

-t e A .
3 e SR

MTOR signaling and potential
therapeutic targets
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MTOR Iinhibitors

Rapamycin was isolated in 1975 as an antibiotic product of
the actinomycete Streptomyces hygroscopicus

Complex mechanisms of action and its site of action, the
mammalian target of rapamycin (IMTOR)

MTOR is an evolutionarily conserved intracellular serine—
threonine kinase: cell growth, metabolism and proliferation

MTOR complex (IMTORC) 1 and mTORC2

Rapamycin forms a complex with the intracellular
iImmunophilin FK506 binding protein 1 A 12 kDa (FKBP12)



Molecular biology of mTORCs
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Cell type

mTORC 1 inhibition [References]

mTORC 2 inhibition [References]

Dendritic cells (DCs)

Endothelial cells

Inhibits activation, modifies cytokine
production, enhances Tmem
and Treg proliferation [38]

Promotes Treg expansion,
differentiation and function [50, 78]

Reduces marginal zone formation,
decreases antibody (Ab) class switching,
alters Ab repertoire [128)

Lessens proliferation and cytokine secretion
by allogeneic CD4", upregulates
Tregs and reduces infiltration of
allogeneic effector T cells into
the arterial intima [62]

Unknown

Maintains Treg cell stability and coordinates
Treg-mediated control of effector responses [127]

Aftects development, survival and function of
mature B lineage cells, impairs Ab production [58]

Antagonizes TNF induction
of VCAM-1 [63]




Pharmacological aspects of mTOR
Inhibition
 The most commonly used mTOR inhibitors are sirolimus
and everolimus

« Their metabolism occurs mainly via CYP3A4, CYP3A5
and CYP2C8

* New perspectives of mMTOR inhibition in experimental
organ transplantation (I ORKINIbs)



New perspectives of mTOR inhibition In
Kidney transplantation

Lower nephrotoxicity when compared with CNIs

Early switch to sirolimus in combination with a low-dose
CNI or mTOR monotherapy

Improved graft function, along with similar risks of graft
loss, mortality, serious adverse events and neoplasms

The use of mMTOR inhibitors as
monotherapy is still a point of discussion: the results of a
clinical trial



Known side effects associated with
MTOR inhibitors

Oral ulceration (10 - 19%)
Mucositis and Stomatitis (3 - 8%)

Angioedema (2,2 - 15%)

Thrombo-embolicdisease (17%)

Interstitial lung disease (4 — 17%)

Anemia (12% - 76%)
Leucopenia (11%)

Thrombocytopenia (up to 30%)

Diabetes mellitus (20 - 27%)
Hyperlipidemia (30 - 64%)
Hypertriglyceridemia (21 - 57%)
Hypercholesterolemia (20 - 46%)

Proteinuria (10%)
Glomerulonephritis (2%)
Thrombotic microangiopathy (unknown)

gastrointestinal side effects : diarrhea,
vomiting and anorexia (15 - 20%)

~~_Tubular toxicity (unmrj)/

Lymphedema (6.4 - 12%)
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