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Ignorance/Exclusion

Provide T cells:

Adoptive transfer

In vivo induction via vaccines

Reprogramming of immune cells in TEM

Endogenous vaccination

Checkpoint inhibitors

Boost T cell function

Overcoming adaptive resistance
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Palucka & Coussens, Cell 2016

Myeloid cells organize tumor microenvironments



Palucka & Banchereau; Nature Reviews Cancer 12, 265-277 (April 2012)

Dendritic cells link 

the innate and 

adaptive immunity

Dendritic cells: Ralph 
M. Steinman, MD

2011 Nobel Prize in 
Medicine or 
Physiology



Features of dendritic cells critical for priming 

of immune responses

Steinman & Banchereau
Nature 2007



Dendritic cells are professional antigen 

presenting cells that launch CD4 T cell 

immunity



Dendritic cells are professional antigen presenting 

cells that launch CD8 T cell immunity to antigens 

from other cells: cross-presentation



Why it is important to be professional:

The fate of antigen in tissue

Dying cancer cells

Exosomes

Homeostatic turnover

Immune cells

Drugs

Cancer cells Dendritic

cells

Macrophages
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Why it is important to be professional?



Immature DC Mature DC

DC maturation as checkpoint of cellular immunity

Microbial Products/Adjuvants:

TLR, NOD and lectin ligands

LPS, DNA, RNA

Cells of innate

immunity

pDC, NK, NK T, 

Neutrophils

IFN, TNF, GM-CSF

Cells of adaptive 

immunity 

T and B cells

CD40 L, RANK 

Tissue damage:

Uric acid, HSPs

Steinman and Melman, Lanzavecchia et al,
Banchereau et al, Kalinski et al….....



CD4+T 

cells

CD83+ 

mature DCs

Mature dendritic cells subvert T cells in 

breast cancers



Breast cancer subverts dendritic cell maturation to induce 

Th2 cells promoting cancer progression

OX40L

TGF-b – IL-1b interplay

Coussens, Zitvogel & Palucka Science 2013

Aspord …..Palucka, J Exp Med 2007

Pedroza-Gonzalez…Palucka, J Exp Med 2011

Wu …Yu…Palucka, Cancer Immunol Res 2014

Denardo..Coussens, Cancer Cell 2009

Shiao…Coussens Cancer Immunol Res, 2015

Ruffell….Coussens, Cancer Cell 2014



The Human DC Compartment 2013 

Merad et al. Annual Review of Immunology 2013 



The Human Blood DC 

Compartment in 2017 



Distinct Human Dendritic Cell Subsets regulate different arms 

of immune responses

CD14+

CD1a+

Human Langerhans 
Cells – Langerin 
positive

Human Dermal DCs –
DC-SIGN positive

Caux et al, 1996,1997,1998



9 days

p/MHC
TCR

p/MHC

TCR

p/MHC Tetramer

Langerhans Cells are More Efficient than CD14+ 

Dermal-DCs in CD8+ T Cell Priming

Klechevsky, Ueno,

Immunity, 2008
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Distinct DC subsets elicit distinct immune responses

Klechevsky, Ueno et al Immunity 2008

LCs intDCs



IL-10

Distinct DC subsets elicit different CD8+ T cells

XCL1

Dysfunctional

CD8+ T cells

Tissue resident

memory

CD8+ T cells
Caux et al, 1996,1997,1998

Klechevsky, Ueno,Immunity, 2008Yu,Immunity, 2013



Molecular mechanisms underlying functional specialization 

of human DC subsets



Multiple monocyte-derived DCs

Banchereau and Palucka Nat Rev Immunol 2005



Christel Goudot,  Alice Coillard,  Alexandra-Chloé Villani,  Paul Gueguen,  Adeline Cros,  Siranush Sarkizova,  Tsing-Lee Tang-

Huau,  Mylène Bohec,  Sylvain Baulande,  Nir Hacohen,  Sebastian Amigorena,  Elodie Segura

Aryl Hydrocarbon Receptor Controls Monocyte Differentiation into Dendritic Cells versus Macrophages

null, Volume 47, Issue 3, 2017, 582–596.e6

http://dx.doi.org/10.1016/j.immuni.2017.08.016

Aryl hydrocarbon receptor controls 
monocyte differentiation to DCs



Chemotherapy and targeted therapy meet immunology



Dendritic cells in cancer therapy



From: Antigen cross-presentation and T-cell cross-priming in cancer immunology and immunotherapy
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Communication between tumor and lymph nodes
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Emerging strategies for DC targeting in clinical trials



Specific CD8+ T cell expansion via CD40 

targeting in humanized Mice

Mouse #3 Mouse #4
IgG4-FluM1 + 

aCD40

Mouse #1 Mouse #2

CD8 T cell Response in vivo

aCD40-FluM1

Vaccination: aCD40-FluM1  i.v. 

pre post

D1

CD40-FluM1 

targeting Ab

Graham et al., Vaccine 2016



CD40 targeting antibody deliver antigens to both 

subsets of DCs in humanized Mice

Graham et al., Vaccine 20163K
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Palucka & Banchereau, Nat Med 2016; Moynihan, K.D. et al. Nat. Med. 22, 1402–1410 (2016).
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Question 1

Which cells in tissue are professional 

antigen presenting cells?

a. Macrophages

b. B cells

c. Dendritic cells

d. Epithelial cells



Question 2

Which features are the most critical for 

DC ability to prime T cells?

a. Antigen presentation

b. Localization in the lymph node

c. Maturation

d. DC subsets

e. All of the above


