
BAYLOR INSTITUTE FOR IMMUNOLOGY RESEARCH
INSERM RESEARCH LABORATORY - U 899

CENTER FOR HUMAN VACCINES
CENTER FOR PERSONALIZED MEDICINE

Mount Sinai School of Medicine, New York: Dpt of Cell and 
Gene Therapy; Dpt of Medicine; Immunology Institute 



TransplantationTransplantation

AutoimmunityAutoimmunity

CancerCancer InfectiousInfectious
diseasesdiseases

DendriticDendritic CellsCells
PathophysiologyPathophysiology

TherapyTherapy
VACCINES VACCINES

VACCINESCYTOKINE BLOCKADE



HARNESSING DENDRITIC CELLS TO BUILD 
CANCER VACCINES

Classic vaccines



DEVELOPMENT OF NOVEL VACCINES
Vaccine development teams DC targeting teams
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Vaccine Development Strategy



Progressive patients do not mount TAAProgressive patients do not mount TAA--
specific responsesspecific responses
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Overall survival

Patients who mount immunity to 
several melanoma antigens survive longer 

Fay et al Cancer Immunol Immunother 2006
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DC vaccination expands antigenDC vaccination expands antigen--specific T specific T 
cells and improves their functioncells and improves their function
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IL-10-secreting CD4+ T cells express high levels of 
FoxP3 and act as suppressor cells
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Conclusions fromConclusions from
early clinical trialsearly clinical trials

•• DC vaccines are safeDC vaccines are safe

•• DC vaccines elicit immune responsesDC vaccines elicit immune responses

•• Low rate of clinical responsesLow rate of clinical responses

How to improve the efficacyHow to improve the efficacy
of DC vaccination in cancer?of DC vaccination in cancer?

Banchereau and Palucka, Nat Rev Immunol 2005 



Human Dendritic Cell Subsets In Vivo and In Vitro

CD14+CD14+

CD1a+CD1a+

Human Langerhans Cells 
– Langerin positive

Human Dermal DCs –
DC-SIGN positive

NSENSE IL10IL10

B cell diffB cell diffT cell activationT cell activation



Human Langerhans Cells and Interstitial-DCs 
Purified from the Skin or Differentiated from CD34+ HPCs
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Dermis
Epidermis

LCs are More Efficient than CD14+IntDCs at Inducing the 
Proliferation of Naïve Allogenic CD4+ and CD8+T Cells  

Klechevsky and UenoKlechevsky and Ueno
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Langerhans Cells are More Efficient than Langerhans Cells are More Efficient than 
InterstitialInterstitial--DCs in CD8+T cell primingDCs in CD8+T cell priming

KlechevskyKlechevsky

LCs

IntDCs

10 0 10 1 10 2 10 3 10 4
10 0

10 1

10 2

10 3

10 4

10 0 10 1 10 2 10 3 10 4
10 0

10 1

10 2

10 3

10 4

αCD8

M
A

R
TI

 T
et

ra
m

er

30:1 15:1 7.5:1 3.5:1
0

20

40

60

80
LCs-T
intDCs-T

E:T

Peptide-pulsed T2 cells

Specific lysis

30:1 15:1 7.5:1 3.5:1
0

20

40

60

80
LCs-T
intDCs-T
LCs-T
intDCs-T

E:T

Peptide-pulsed T2 cells

Specific lysis

HLA-A*0201+ 
melanoma cells

60:1 30:1 15:1 7.5:1
0

10

20

30

40

E:T

LCs-T
intDCs-T

HLA-A*0201+ 
melanoma cells

60:1 30:1 15:1 7.5:1
0

10

20

30

40

E:T

LCs-T
intDCs-T

60:1 30:1 15:1 7.5:1
0

10

20

30

40

0

10

20

30

40

E:T

LCs-T
intDCs-T



LCs Efficiently Polarize Naïve CD4+ T Cells 
toward the Th2 Phenotype
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Interstitial DCs but not Langerhans Cells 
Prime Follicular Helper CD4+ T cells 
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LCs control cellular immunity while intDCs control 
humoral immunity

Interstitial DCInterstitial DC
B cell primingB cell priming

Tfh primingTfh priming

HUMORAL IMMUNITYHUMORAL IMMUNITY
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CD4+CD8+T cell primingCD4+CD8+T cell priming

CELLULAR IMMUNITYCELLULAR IMMUNITY
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Activation of memory T and B cellsActivation of memory T and B cells

Kissenpfennig et alKissenpfennig et al
Immunity 2005; 22, 643Immunity 2005; 22, 643

IL-12?, IL-10, TGF IL-15, ?
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Vaccine Development Strategy
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Assessing the value of a potential HIV vaccine Assessing the value of a potential HIV vaccine 
inducing HIVinducing HIV--specific T cells (IND#specific T cells (IND#13748)13748)

The DALIA trialThe DALIA trial

Banchereau, Chene, Levy, Palucka and Sloan



The central role of dendritic cells in 
vaccination

Classic vaccines



Candidate Molecules for DC-targeting
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Blood Gene Expression Profiling

From Microarrays to Fingerprints



Correlate with SLE Disease Activity Index

Compute multivariate scores based 
on module-level Leukocyte transcriptional data

Genetic Score to Assess Disease Severity
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Clinical Presentation

Lab Results
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Outcome
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REACHING ECSTASY: WHAT DISTINGUISHES 
CLINICAL RESPONDERS FROM NON-RESPONDERS?
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