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SELZNER ET AL

`Conventional` immunosuppression



Immunosuppression in Transplantation



BC Transplant
Hariharan et al.

Outcomes in Transplantation

1st-yr 10th-yr



Halloran, P et al.

Usual targets in classical immunosuppression



Common targets

Nankivell & Alexander



Wang & Green

Sources of energy for expansion and differentiation of T cells



Metabolic alterations during T cell activation
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Finlay D, 2013 Biochem Soc Trans
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Metabolic alterations during T cell activation
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Sensors of metabolic alterations



Powell et al.

mTOR complexes



Metabolism of  T  helper cells



mTORC1-/-

T cells

B6

Balb/c

Skin Tx

7th day post-tx

Normal T cells mTORC1-/- T cells

Absence of mTORC1 in T cells protects against fully mismatched graft
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mTORC2-/-

T cells

B6

Balb/c

Skin Tx Normal T cells mTORC2/- T cells

7th day post-tx

Absence of mTORC2 in T cells has not effect on fully mismatched graft



The role of Rheb (mTORC1 deficient) in Th1  and Th2 cells

Delgoffe et al., 2011 Nat Imm
Powell et al., 2013 CSHSQB



Hardie DG, et al.

AMPK



AMPK-/-

T cells

B6
Balb/c

Skin Tx
Normal T cells AMPK-/- T cells

7th day post-tx

Absence of AMPK in T cells protects against fully mismatched graft



2-DG Combined with Metformin Inhibits T Cell Responses 
through Suppression of Glycolysis

Vinicius Andadre-Oliveira



Combined Inhibition of Glycolysis and Glutaminolysis Profoundly 
Suppresses T Cell Responses

Vinicius Andadre-Oliveira



Skin

Inhibition of metabolic pathways prolongs graft srurvival

Heart

Vinicius Andadre-Oliveira



Vinicius Andadre-Oliveira
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Absence of mTORC1 but not mTORC2 inT cells protects from EAE
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Deficiency in mTORC1 in T cells impairs T cell response
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Absence of AMPK in T cells protects from EAE



AMPK is important to induce aerobic glycolysis upon TCR activation
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AMPK Neg AMPK Cre

Th1

AMPK modulates Th1 differentiation

Metformin



Working hypothesis

Antigen Processing T cell expansionAntigen Presentation T cell differentiation

Energy requirements Metabolic sensors T cell differentiation

Bortezomib® Belatacept® Calcineurin Inhibitors

To be addressed…
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