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DC sense the environment and change their functional status
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Tomiyoshi, M. Y. et al. (2009). Cohabitation with a B16F10 
melanoma-bearer cage mate influences behavior and dendritic 
cell phenotype in mice. Brain, Behavior, and Immunity, 23(4), 
558–567

DC recognize even “emotional” stresses as homeostatic imbalances



Within tumors, DC are dysfunctional

• Altered distribution
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                     (S100+ cells)

• Defective activation

• Altered “subtypes”

Baleeiro, R. B. et al. (2008). High frequency of immature dendritic cells and 
altered in situ production of interleukin-4 and tumor necrosis factor-alpha in 
lung cancer. Cancer Immunology, Immunotherapy : CII, 57(9), 1335–1345.

Lung Tumor P 

CD1a 6.2 39.3 0.0371 

S-100 27.5 59.3 0.0177 

CD68 172.4 298.8 0.0108 

Mast cells 0.5 2.9 0.0522 

IDO+ DC => Treg
Rodrigues CP et al.  (2016). Tolerogenic IDO+ Dendritic Cells Are 
Induced by PD-1-expressing Mast Cells. Front. Immunol. 7:9.



A path to active cancer immunotherapy?

Berzofsky et al ,  Journal of Clinical Investigation, 113:1515, 2004 

J. Exp. Med. Volume 179 April 1994 1109-1118
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Ramos, R. N. et al. 2012. “Monocyte-Derived Dendritic 
Cells From Breast Cancer Patients Are Biased to 
Induce CD4+CD25+Foxp3+ Regulatory T Cells..” 
Journal of leukocyte biology 92(3):673–82.

But cancer patients’ monocyte-derived DC are biased
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Ramos, R. N. et al. CD163+ tumor-associated 
macrophage accumulation in breast cancer patients 
reflects both local differentiation signals and 
systemic skewing of monocytes. Clinical & 
translational immunology 9, e1108 (2020). 



“Suppressors of cytokine signalling” (SOCS) are 
expressed differentially in cancer patients monocytes



Monocyte differentiation bias is also present in CLL

Toniolo, P. A. et al. Deregulation of SOCS5 suppresses dendritic cell function in 
chronic lymphocytic leukemia. Oncotarget (2016) doi:10.18632/oncotarget.10093. 



SOCS5-transfected cells do not differentiate into “normal” mo-DC

Toniolo, P. A. et al. Deregulation of SOCS5 suppresses dendritic cell function in 
chronic lymphocytic leukemia. Oncotarget (2016) doi:10.18632/oncotarget.10093. 



mo-DC bias in cancer is reversed by therapy 
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Clavijo-Salomon MA, Crippa A, Pizzo CR, Bergami-Santos 
PC, Barbuto JAM. 2015. Cancer Immunol. Immunother. 
64(2):161–71

Neves AR, Ensina LFC, Anselmo LB, Leite KRM, Buzaid AC, et 
al. 2005.  Cancer Immunol. Immunother. 54(1):61–66

Cavalcanti et al, unpublishded

p=0,0002
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An alternative strategy to a mo-DC-based vaccination
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Electrofusion

Dendritic-tumor cell hybrids 

 Vaccinations every 4-6 weeks
(after hybrid cell irradiation)

200 Gy

Cancer patient

Barbuto JAM, Ensina LFC, Neves AR, Bergami-Santos PC, Leite 
KRM, et al. 2004. Cancer Immunol. Immunother. 53(12):1111–18



In melanoma patients

In renal cell carcinoma patients In neuroblastoma patients



Pre-ttm #2 #4 #6 #10 #12

C

GBM Grade IV Astrocytoma

Int. J. Mol. Sci. 2022, 23, 5396. https://doi.org/10.3390/ijms23105396



Peres, N. et al. Profiling of Tumor-Infiltrating Immune Cells and Their Impact on Survival in Glioblastoma Patients Undergoing Immunotherapy with 
Dendritic Cells. Int J Mol Sci 25, (2024). 



THE subject upon which I have been asked to address you is one upon which I have been 
working constantly the last seventeen years, and one which has grown more interesting to 
me with each succeeding year. While the results have not been as satisfactory as one who is 
seeking perfection could wish, they have been sufficiently real and tangible, I think, to be 
entitled to more careful consideration than they have yet received. Furthermore, they may 
have an important bearing upon the whole cancer problem, since, if by the administration 
of certain bacterial toxins we can cause the degeneration, death, and absorption of living 
tumour cells of one variety of cancer -sarcoma- it is not unreasonable to suppose that by 
the use of some other forms of bacterial toxins we may succeed in destroying or inhibiting 
the growth of the other and more common variety -carcinoma.

PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE



Tumor mRNA-transfected cells: 
Targets for lymphocyte responses

Menezes et al., ICI - 2007.

          Lymphocytes  Lymphocytes+PHA      Lymphocytes+Monocytes

SK-BR-3 Monocytes+SK-BR-3 mRNA



Dendritic Cell-Derived Exosomes may be a Tool for 
Cancer Immunotherapy by Converting Tumor Cells into 
Immunogenic Targets

MergeDAPImExo

Romagnoli, G. G., Zelante, B. B., Toniolo, P. A., Migliori, I. K. & Barbuto, J. A. M. 
Dendritic Cell-Derived Exosomes may be a Tool for Cancer Immunotherapy by 
Converting Tumor Cells into Immunogenic Targets. Frontiers in immunology 5, 692 
(2014). 



To deal with cancer we need a 

TEAM

Tumor Environment Active Modulation 
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Two possible postures in Science:
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