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• Pancreatic cancer (PCa) is a highly aggressive and lethal malignancy with a poor 
five-year survival (13%).

• Current systemic therapies for PCa include platinum or gemcitabine-based 
chemotherapies, which often fail to achieve long-term survival, particularly in 
metastatic disease.

• Thus, there is a need for improved treatment approaches.
• PARPis are used for patients with breast cancer and homologous recombination 

deficiency (HRD) – a state induced by BRCA1/2 and PALB2 mutations.
• Approximately 5-7% of patients with PCa have these mutations and benefit from 

maintenance PARPi use (POLO Trial, NEJM, 2019).
• DNA-methyltransferase inhibitors (DNMTis) combined with PARPis have shown 

promise in other cancers, including breast and AML, regardless of BRCA status.
• Epigenetic changes induced by DNMTis cause the reactivation of endogenous 

retroviruses that activate STING-dependent inflammatory pathways and induce 
HRD.

Hypothesis: The combination of DNMTi Decitabine (DAC) and PARPi 
Talazoparib (TAL) works synergistically to inhibit pancreatic cancer in pre-

clinical models, regardless of BRCA mutation status

Introduction

Methods and Materials

Synergy and Cytotoxicity of DAC + TAL
• The combination of DAC + TAL synergistically inhibits mouse (Panc02, KPC-Luc) and human 

PC cell lines (SW1990, Capan-1, MIA PaCa-2).
• Patient-derived PTOs were more inhibited by DAC+TAL than by low doses of single agents.
• Methylome analysis showed that DAC is driving epigenetic changes in these PTOs, which 

are largely conserved when combining DAC with TAL.
• PTO 11777 is less responsive to either agent alone or in combination and shows a more 

limited impact on the methylome compared to other PTOs.
• Genes hypermethylated in PCa were demethylated following DAC treatment in these PTOs.

• Validate changes in expression of key PCa driver genes and STING-dependent 
interferon genes with qRT-PCR (to be performed with 7 PTOs).

• Identify novel methylation regions associated with resistance by comparing PTO 
11777 to PTO 7800 and PTO 8510.

• Complete in vivo mouse studies with DAC+TAL to justify a clinical trial.

Discussion and Future Directions

• The combination of PARPi (Talazoparib – TAL) and DNMTi (Decitabine – DAC) 
functions synergistically to inhibit PCa cell lines and patient-derived PTOs.

• Treatment with DAC and TAL mediate epigenetic changes of known hypermethylated 
genes in PCa.

• Promoter regions associated with interferon pathway factors are significantly 
demethylated after DAC+TAL treatment.

• The resistance of PTO 11777 to DAC and TAL correlates with a lesser impact of DAC or 
DAC+TAL treatment on the genome-wide methylation fraction.

• A clinical trial investigating DAC + TAL for patients with PCa is warranted.

Conclusions
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Figure 1. Two representative plots depicting synergy (Combination 
Index < 1) of DAC+TAL at various doses in Capan-1 (BRCA-2 mutated 
human PC) and KPC/Luc (BRCA-proficient mouse PC).
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Figure 5. Volcano plots depict genome-wide changes to promoter regions' methylation fraction, with select genes 
labeled, after DAC+TAL. Significantly demethylated regions are above the dashed line on the x-axis, indicating - 
log10(DMR_qvalue) > 1.3. In red are select genes relevant to PCa, and in blue are inflammation -associated genes.

Figure 2. Viability of organoids after treatment with DAC, TAL, and DAC+TAL as determined by MTS assay.

Figure 4. Methylation fraction of three genes known to be hypermethylated in PCa (CCND2, SMAD4, and CDH1) in 
PTO 8510 after treatment with DAC, TAL, and DAC+TAL.
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Six PC cell lines: 3 human (SW1990, Capan-1, MIA 
PaCa-2) and 2 mouse (Panc02, KPC-Luc)

Three patient-derived pancreatic tumor organoids 
(PTOs)

PTO methylome after treatment was characterized 
using Biomodal Duet Multiomics

PTO Methylome Analysis
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Figure 6. Differential methylation of 
promoter regions of key PCa genes 
and inflammation-associated genes 
for PTOs plotted against one 
another. The dashed red line is 
plotted as y = x.

Some interferon-pathway genes 
that were significantly 
demethylated across organoids 
include IFNL3, RAD51, RAD54L, TNF, 
STING1, and many IRFs.

Cell Line BRCA Status DAC+TAL Response

Panc02 WT ++

Capan-1 BRCA2 5174delT ++

SW1990 WT +

MIA PaCa-2 WT ++

KPC-Luc WT +++

Table 1. PCa cell lines with corresponding BRCA status and response 
to DAC + TAL

Organoid
Standard 
Chemo 

Response

Radiation 
Response

BRCA 
Status

DAC+TAL 
Response

PTO 8510 + +++ BRCA2 
del

++

PTO 7800 +++ +++ WT +++

PTO 11777 - - WT +

Figure 7. Heatmap depicting the effect of DAC, TAL, and 
DAC+TAL on the methylation fraction +/- 1000 base pairs 
upstream or downstream from key PCa driver genes in 
treated PTOs. 
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Figure 3. Brightfield microscopy of PTO 8510 after DAC, TAL, and DAC+TAL.

Table 2. Response of PTOs to standard of 
care chemotherapies and radiation, as 
previously reported, with BRCA status and 
graded response to DAC+TAL. 

Figure 9. Venn diagram 
depicting the overlap and 
unique expression of 

differentially methylated regions 
in these three PTOs. Highlighted 
in the red box are DMRs unique 
to PTO 11777 after DAC+TAL 
treatment. Highlighted in the 

blue box are DMRs shared by 
PTO 7800 and PTO 8510.
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Figure 8. Validation of FOXE1 expression in two 
patient-derived PTOs following treatment with DAC, 
TAL, or DAC+TAL as determined by qRT-PCR. Here, 
RNA expression is increased where FOXE1 
methylation fraction is decreased. Future work will 
validate other methylation changes with qRT-PCR.
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