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CD8 T cells B cells CD4 T cells

Confirmed by Djenidi et al., J Immunol 2015

and Donnem et al., Clin Cancer Res 2015

NSCLC

Schalper et al., J Natl Cancer Inst 2015



Tissue antigens
(EpCAM, Mart-1, gp100..) 

Proteins associated with 

neoplastic transformation
(telomerase, survivin, RAS, EGFR, BRAF….)

Unique mutated antigens or NEO-ANTIGENS
(non-synonimous mutations due to genetic instability)
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Rizvi et al. Science , 2015

High mutations

Low mutations

Anti-PD1
(NSCLC)

McGranahan et a., Science 2016

High mutations

Low mutations



Acute

stimulation

T
 c

e
lls



Acute

stimulation

T
 c

e
lls

time

Hyperstimulation 

(cancer, chronic inflammation) 



Acute

stimulation

T
 c

e
lls

time

FUNCTION of

chronically activated

exhausted T cells

Hyperstimulation 

(cancer, chronic inflammation) 



Acute

stimulation

T
 c

e
lls

time

Immune suppression

FUNCTION of

chronically activated

exhausted T cells



T cell

Antigen Presenting Cells

Co-stimulatory signal and specific signal

HLA class I/II

TCR

1 2

CD4/8

CD28

B7 PD-L1

CTLA4
PD1

3

T cell blocking



Immune checkpoint 
expression is  the 

unavoidable consequence 
of T cell activation

Immune checkpoints 

• Blocking of proliferation
• Reduced glucose consumption
• Inhibition of cytotoxicity and cytokine

release

In a reversible fashion

T cell

Antigen Presenting Cells

Co-stimulatory signal and specific signal

HLA class I/II

TCR

1 2

CD4/8

CD28

B7 PD-L1

CTLA4
PD1

3

T cell blocking

CTLA4
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Tumeh et al., Nature 2014 Konishi, Clin Cancer Res 2004

PD-1CD8

No CD8+ T cell

proliferation

(Ki67neg)
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Melanoma

NSCLC

Epithelial Mesenchymal Epithelial Mesenchymal

Epithelial MesenchymalEpithelial Mesenchymal

Epithelial Mesenchymal Epithelial Mesenchymal

Gros et al., J Clin Invest 2014

Lou et al., Clin Cancer Res 2016



Kerkar S P , and Restifo N P Cancer Res 2012;72:3125-3130

Cancer cells

•Loss of HLA or Ag 

•Expression  of  immune 

suppressive ligands (e.g.PDL-1) 

•Secretion of immune

suppressive cytokines

(IL-6, TGFbeta, VEGF)

•Release of chemotactive 

factors (CCL2…)

Myeloid 

derived

suppressor 

cells

Regulatory

T cells (Treg)

Cancer cells



Gentles et al.,  Nature med 2015

Bad prognosis

Good prognosis

Macrophages

Monocytes

Granylocytes



Monocytic

MDSC

Granulocytic

MDSC

Blood Tumor site

Mobilization from

the bone marrow

(mediated by tumor

factors

Tumor infiltrating

macrophages

Immature

immunosuppressive

dendritic cells

•Block T cell activity

• Impair response to IT

• Increase Treg cells

•Sustain angiogenesis

•Favor matrix remodeling

(metastasis)

Detectable in routine blood

test as increased monocyte

and granulocyte numbers

and ratios with lymphocytes



High MDSCLow MDSC

Low 

MDSC

High 

MDSC

Ilie et al., Cancer 2012Vetsika  et al., J Immunol Res 2014

High 

MDSC

Low MDSC

Progression free survival 

Incidence of relapse
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Healthy 
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patients

NSCLC patients

BLOOD

NSCLC patients

Tumor site

CD14-HLA-DRneg cells

CD15+ cells

CD14-CD163+

CD14+ CD68+

CD66+



Nguyen et al., Nature Rev Immunol 2015



Nguyen et al., Nature Rev Immunol 2015 Tumeh et al, Nature 2014

PD-1 blockade
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Taube et al., Science Transl Med 2012

Anti-PDL1

Local inflammation

cytokine an
 chemokines
 IFN produced by T cells

Oncogenic pathways

EGFR activation
AP-1 signaling
PTEN loss
PI3K/AKT/mTOR



Taube et al., Science Transl Med 2012

Anti-PDL1

Highfill SL t al., Sci Transl Med. 2014 Curiel et al., Nature Medicine 2003

Local inflammation

cytokine an
 chemokines
 IFN produced by T cells

Oncogenic pathways

EGFR activation
AP-1 signaling
PTEN loss
PI3K/AKT/mTOR

anti-MDSC Ab

control

Blocking MDSC accrual

increase therapy with 

anti-PD-1 Ab

PDL-1 blockade

converts MDSC

into antitumor immune 

cells (dendritic cells)



Anthracyclines

Paclitaxel

Gemcitabine

Dasatinib

Ibrutinib

Bevacizumab

Sunitinib

Pazopanib

iBRAF

iHDAC

Increased tumor antigenicity and T cell activation
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MDSC down-

modulation

by Sunitinib

pre

post
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Anthracyclines

Paclitaxel

Gemcitabine

Dasatinib

Ibrutinib

Bevacizumab

Sunitinib

Pazopanib

iBRAF

iHDAC

Increased tumor antigenicity and T cell activation

Tazzari et al., British J Cancer 2014
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