Targeted lipid nanoparticle-encapsulated PROTAC delivery inhibits senescent pancreatic
ductal adenocarcinoma
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Background Methods: In Vivo Efficacy

Pancreatic ductal adenocarcinoma (PDAC) arises from malignant modification of lll. Animal model - Efficacy and pharmacodynamics of free drug and LNPs are measured in
the epithelial cells in the duct system. The desmoplastic character of PDAC tumors a murine model of senescent pancreatic cancer T/P + LNPs LNPs T/P + LNPs
hinders vascularization and, subsequently, inhibits small molecule drug delivery.

Despite recent therapeutic advances, long-term treatments remain ineffective and 10 mg/kg PROTAC Treatment groups
pancreatic cancer patients face a 5-year survival rate of 12%. Previous work has C57BLI/6 by IP Free drug
shown that inducing cell cycle arrest via senescence is able to expose therapeutic KPC-1 J Untargeted LNPs
vulnerabilities in PDAC through the senescence-associated secretory phenotype orthotopic — ¢ —t—t----- -op—i—ap—p—o——+ Gal-3 targeting LNPs
(SASP). In SASP, senescent cells secrete pro-angiogenic factors which increase transplantaton day 0 14 21 P-sel t*yg&ﬂrg LNPs
vascularization around the tumor site. However, senescence can also have

tumor-promoting effects. In this work, we designed a lipid nanoparticle-based

delivery system for a senolytic proteolysis-targeting chimera (PROTAC) molecule Efficacy study metrics

which selectively targets senescent cells. PROTACs are an emerging therapeutic «  Ultrasound for tumor growth assessment

strategy which utilizes the ubiquitin-protease system to degrade a target protein +  Body weight and blood biomarkers measurments to assess drug toxicity

and they show particular promise in treating cancers with chemoresistance. «  Animal survival
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Hypothesis - A one-two punch approach of inducing senescence followed by
delivering a senolytic PROTAC degrader to the tumor site will inhibit the growth of
PDAC.
. . Gal-3 targeting LNPs receiving mice had signifi- Mice receiving Gal-3 targeting LNPs
Results & Discussion cant tumor growth inhibition in senescent PDAC had significantly less BRD4 positive
Tumor suppression Senescence-associated  Tumor promotion . Lipid nanoparticle characterization between days 14 and 31 post-transplantation. **p < cells compared to the vehicle. ** p <
secretory phenotype 0.01, * p > 0.05 by ordinary one-way ANOVA analy- 0.01, * p > 0.05 by ordinary one-way
—" Release profile Size Cryo-EM sis. ANOVA analysis.

30— Pdl0.270 PROTAC-encapsu-

‘ lated LNPs form with
sizes between 25
and 50 nm with high
drug encapsulation
efficiencies of 80%
and drug loading of
13%.
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Methods: Treatment Strategy

Trametinib Palbociclib
MEK inhibitor ~ CDK 4/6 inhibitor I. Senescence induction - Galectin-3 immunofluorescence

Cell cycle arrest is induced PDAC Healthy T/P treatment and Gal-3 targeting LNPs shows enhanced apoptotic

Cell cycle SASP 2 ¢
Y - through MEK 1/2 and CDK Senescent PDAC tumors i S activity in PDAC tumors compared to the vehicle and untreated healthy
> mice. *** < p 0.001, ** p < 0.01, * p < 0.05 by Brown-Forsythe test.
ﬁ Conclusions
#

& arrest 5%3 4/6 inhibitors to interrupt exhibit galectin-3 overex-
cell-cell signaling and cell pression when compared
Il. Lipid nanoparticle synthesis - LNPs are made by microfluidics with added - ; : . : ; o . . .
; E ; . . 7 X ) . PDAC Health Scale bar = 50 um We have investigated the efficacy of treating murine PDAC by combining senescence induction with
targeting moieties to NP exterior to aid drug localization to sites of P-selectin eathy the targeted delivery of a senolytic degrader to the tumor site. Of all nanoparticle formulations

< . division, respectively to the pancreases of
Normal cell ) Senescent cell healthy mice, as confirmed

and galectin-3 overexpression i ; . )

. Encapsulated drug - A senolytic PROTAC BRD4 degrader capable of :Jsrtveiséﬁal 3 LNPs showed superior performance in terms of pharmacodynamics, tumor growth, and

by  immunofluorescence.
selectively clearing senescent cells

. Efficacy in a PDAC murine model
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Quantified by QuPath, *** p
< 0.001 by Welch’s t-test.
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Kaplan-Meier survival for PDAC BL/6

Proteolysis-targeting chimera (PROTAC) Nanoformulation
degrading the ‘undruggable protein’ Improving drug delivery
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—
PROTACSs are limited by
poor solubility, permeability, lipid
and pharmacokinetics ® nanoparticle
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targeting lipids ©z© Days since PDAC transplantation

id dearadati @ PROTAC %, Mice receiving Gal-3 targeting LNPs survive significantly longer than those receiving free
rg?gRS‘%rer%ﬁ,n drug, untargeted LNPs, or no treatment. ** p < 0.01, * p < 0.05 by Log-rank (Mantel-Cox) test,
n=>5.
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