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ABSTRACT & INTRODUCTION RESEARCH SCHEME

, , . Immunosuppressive TME TME reprogramming via dual metabolism inhibition
- Targeting cancer cell metabolism has emerged as a promising strategy to reverse the peeeeememeseeeeeeeeeeeeeeeeeeeseesseesesseeesesseeesseeas
immunosuppressive tumor microenvironment (TME). - " Viele] |
« Aerobic glycolysis, the dominant metabolic pathway in cancer cells, leads to glucose depletion and el % ¥
the accumulation of immunosuppressive metabolites such as lactate, ultimately limiting the efficacy of ' _ Encacyions | @ COD
conventional immunotherapies. A \B - :
« To overcome this limitation, a zinc-based metal phenolic-networks (MPNs) were developed by coating : : Q Fnd® ralance 1‘ ____________________________ t._. i
zinc oxide (ZnO) nanoparticles with epigallocatechin gallate (EGCG) to modulate cancer metabolism e i/ 090 Y ‘s e, !
for TME reprogramming and immune activation. Furthermore, severe starvation stress induced by ’ Kf &‘ — @9y’ —'EGIucose e e
dual metabolic inhibition triggered immunogenic cell death (ICD) without the need for conventional W \ o R R R T SR R S .
ICD inducers. - : Serla )
 In vitro and in vivo results demonstrated that the synthesized MPN inhibits glycolysis and . | S B0TE ["}ﬁh?ﬁ.‘i’.'f.{“ J Starvation-induced
mitochondrial metabolism which significantly induced antitumor effects and reduced the production of | autophagy
immunosuppressive metabolites. Furthermore, dual metabolism inhibition induces immunogenic cell w) :
death (ICD) due to the enhancement of oxidative stress and starvation-induced autophagy which Immature ‘* b
leads to dendritic cell maturation. DY : DAMPs ¥ -V
« These findings highlight the potential of combining metabolic therapy with immunotherapy as a novel sigite 30 & . Treo B T, release ¢ ¢ .
strategy to enhance antitumor immunity and overcome the limitations of current cancer treatments. macrophage | % . cell O cell T . ‘3"
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R A R e bt o 3 -
=1 ADH}O| @ B AXH AASHMIE] 2021R1A6A1A03046418 B AR R T ..o S © ... :

EXPERIMENTAL RESULTS

| Control ZnO EGCG ZnO-EGCG

1. Synthetic method and 3. Glycolysis inhibition leading to tumor
physical characterization of ZnO-EGCG microenvironment reprogramming (in vitro)
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Figure 3. Relative concentration of (A) extracellular lactate and (B) glucose.
(C) Extracellular pH measurement for TME analysis. (D) Western blot of
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Figure 5. (A) MFIl and (D) CLSM images of ROS release and (B) GSH levels

L E ® F & glycolysis-related proteins. - A Rl _
S50 e indicating oxidative stress. (C) Western blot of autophagy-related proteins.

(E) CLSM images of autophagic vesicles. (F, I) CRT exposure, (G, |) HMGB1

4. Mitochondria disruption for and (H) ATP release indicated ICD induction.

dual metabolism inhibition (in vitro)
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Figure 2. (A) Cytotoxicity against MC38 cell line. (B) Quantitative analysis of = ] soll 11 11 11 SN N I Figure 7. (A) Schematic illustration of dosing schedule. (B) Average and (D)
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anti-apoptotic and pro-apoptotic proteins. ¢ 4 & 2° analysis visualizing ICD markers after one day post-administration.
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