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Prostate cancer statistics and treatment

@ the second most commonly occurring cancer in men
@ the fifth leading cause of death worldwide
€ 1n 2022, 1.3 million new cases of prostate cancer worldwide

Castration
Surgery and/or Hormone

Radiotherapy resistant

deprivation

prostate cancer

Rawla, P. (2023). Epidemiology of prostate cancer. World journal of oncology, 10(2), 63.
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Main features of tumor microenvironment

Tumor resistance
Tumor progression
Immune evasion
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BACKGROUN

Role of tumor microenvironment in tumor growth

Immune Suppressive TME of

Solid Tumors
- Inherent & RT-induced

HIF-1la
Cancer cells lROS T-cells Myeloid derived
PD-L1 + PD-1 Cytotoxic T-cells suppressor cells
/ " Cytotoxic activity and (|\/| DSCS)
proliteration =  Tumor recruitment
NK cells = Immunosuppression on
Metabolic and NK and T cells
T-cells apoptosis ' Cy'[O'[OXIC-a(-)'[IVI'[y I\/Iacrophages
Dendritic cells = Polarizing

maturation macrophages toward
Tumor growth



HYPOTHESES & OBJECTIVES

Our approaches to enhancing RT efficacy in solid tumors

Remodeling tumor microenvironment &
sensitizing RT
using polymer-lipid-manganese dioxide
nanoparticles(PLMDs)

Hypoxia

MnO, + H,0, + 2H* > 0, + Mn** + 2H,0

Hypoxia (low oxygenation Improved oxygenation
Reduced acidosis
Less ROS

Acidosis (acidic tumor pH)
ROS (increased levels of H,0,

Normoxia

Lip, H., Amini, M. A., Zetrini, A., Cai, P., Abbasi,
A. Z., Bristow, R. G, ... & Wu, X. Y. (2022).
Redox-responsive nanopatrticles enhance
radiation therapy by altering multifaceted radio-
resistance mechanisms in human castration-
resistant prostate cancer cells and

xenografts. Radiotherapy and Oncology, 170,
213-223.




HYPOTHESES & OBJECTIVES

Hypotheses

We hypothesize that TME modulation using PLMDs could:
1 Enhance radiation induced DNA damage response

O Improve immune response and enhance the efficacy of RT in
castration resistant prostate cancer



In vivo biodistribution of PLMD NPs.
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PLMDs reduced hypoxia and oxidative stress in PC3 tumor-bearing mice
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TRAMP-C2or PC3  Salineor PLMDs  -/+RT

cells s.c. implantation  injection (i.v.) (10 Gy)
| | |

METHODS & RESULTS
Hypoxia downregulation by PLMDs reduced the expression of PD-
L1 in PC3 and TRAMP-C2 tumors in vivo

Tumor resection for
PD-L1' staining

| | |
Day:-30 Day: 1 4 h later

Zetrini et al. Research SPJ, 2023, 6, Article ID: 0247
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METHODS & RESULTS

TME Modulating PLMDs reduced while RT increased the
recruitment of MDSCs into tumors

Saline PLMDs RT 5. MDs + RT

RT alone PLMDs +/- RT _
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METHODS & RESULTS

PLMDs plus RT enhanced the infiltration of antitumor T- cells
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BACKGROUN  HYPOTHESES & OBJECTIVES ~ METHODS & RESULTS CONCLUSION & FUTURE — ACKNOWLEDGEMENTS

PLMDs plus RT induced apoptosis in TRAMP-C2 tumors

Tumor dissection
TRAMP-C2 cells Salineor PLMDs  -/+RT for cleaved-caspase
s.c. implantation injection (i.v.) (10 Gy) 3 staining
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Day:0 30 4 h later 5 days post
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PLMDs plus RT inhibited tumor growth and prolonged median
survival of TRAMP-C2 tumor-bearing mice

Tumor growth
TRAMP-C2 cells Salineor PLMDs  -/+RT monitoring for efficacy
s.c. implantation injection (i.v.) (10 Gy) and survival study
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Summary

1- I.v injection of PLMDs reoxygenate the tumor and ROS
2-1.v injection of PLMDs results in PD-L1 downregulation i.v
3-injection of PLMDs reduced MDSCs while increased

Infiltration of CTL in tumors, leading to apoptosis
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