1/00

Targeting Macrophages at the Tumor
Microenvironment

Maria José Oliveira

Tumour and Microenvironment Interactions Group
I3S- Instituto de Investigacao e Inovacao em Saude
INEB- Instituto de Engenharia Biomédica

Encontro Ciéncia 2019, 9" July 2019, Lisboa



How does radiotherapy affect macrophage polarization?
How do these effects affect macrophage/cancer cell crosstalk?

Novel therapies to modulate
macrophage-cancer cell crosstalk



Macrophages plasticity and polarization

M1-like M2-like
Pro-inflammatory Anti-inflammatory
DAMPs and PAMPs Resolvins
IFN-¢ Lipids and fatty acids Phagocytosis
Necroptosis IL-4 and IL-13 IL-10
Cholesterol crystals IL-33, IL-25 Immune complexes
Yolk sac IL-21 HDL
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liver
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Tumour cell elimination Tumour growth, invasion,

metastasis, angiogenesis, immune evasion



Developing an immunomodulatory therapeutic strategy to counteract
macrophage-mediated cancer cell invasion and promote immunesurveillance
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Developing an injectable immunomodulatory therapeutic strategy to
counteract macrophage-mediated cancer cell invasion
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In collaboration: Raquel Gongalves, Susana Santos, Mario Barbosa
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Immunomodulation at the Tumour Microenvironment: basis and challenges

Cancer cell invasion



Developing an immunomodulatory therapeutic strategy to counteract
macrophage-mediated cancer invasion and metastasis
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Establishment of an orthotopic breast cancer model to evaluate the
impact of RT or/and Ch/y-PGA NPs on cancer invasion and metastasis
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Establishment of an orthotopic breast cancer model to evaluate the
impact of RT or/and Ch/y-PGA NPs on cancer invasion and metastasis
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Therapeutic schemes did not affect animal weight nor induce animal

kidnex or liver toxicitx

140-
-&- CTR
130+ -&- NPs
T 10 x,:’:é"’ R
[ /,’i':"' -4+ RT + NPs
E 1104 L2
S ‘,’gﬁfx
X 1004 «°
90 | | | | 1

Kidney

Liver

F Castro, in preparation



Tumor growth (%)

The combination of radiotherapy with the immunomodulatory

Ch/y-PGA NPs decreased breast primary tumor growth
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Bioluminescence (4T1-Lucifersa cells)

The combination of radiotherapy with the immunomodulatory
Ch/y-PGA NPs decreased primary tumor burden
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The combination of radiotherapy with the immunomodulatory

Ch/y-PGA NPs reduced lung metastasis formation
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The combination of radiotherapy with the immunomodulatory
Ch/y-PGA NPs_enhanced the splenic population of CD3*CD4*IFNy* cells_

Lymphoid populations at the Spleen
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The combination of radiotherapy with the immunomodulatory

Ch/y-PGA NPs decreased systemic levels of IL-6, IL-4 and IL-10 |
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The immunomodulatory Ch/y-PGA NPs are promising
therapeutic tools to be used in combination with radiotherapy

NPs-treated animals RT-treated animals NPs+RT-treated animals
= Tumor growth l Tumor growth ‘ Tumor growth
= Lung metastasis = Lung metastasis ‘ Lung metastasis
i Reactive Follicular Hyperplasia 1 Reactive Follicular Hyperplasia L Reactive Follicular Hyperplasia
= T helper 1 and CTL responses = T helper 1 and CTL responses 1 T helper 1 and CTL responses



Developing an immunomodulatory therapeutic strategy to
counteract macrophage-mediated cancer cell invasion

Ongoing in vivo studies
immunocompetent animals
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