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1. Background

Delayed diagnosis and rapid progression are major drivers of poorer survival outcomes for
Pancreatic Ductal Adenocarcinoma (PDAC). In previous studies, molecular profiling in tumor
tissue has identified Cholesterogenic, Classical, or Exocrine-Like pathological subtypes
associated with improved prognosis. However, difficulty in tissue extraction and time delay
associated with pathology have diminished the utility of tissue subtype profiling in PDAC.
Herein, we present a multi-omic assessment of 280 PDAC patient plasma samples to identify
distinct metabolic profiles characterized by survival outcomes. These profiles align with
established PDAC tissue subtypes and can potentially be leveraged for therapeutic
intervention strategies, with a minimally invasive blood-based biomarker panel.

2. Study Design

Project Survival is a multicenter (n=6) clinical trial (NCT 02781012) of PDAC and relevant
controls combining high-fidelity longitudinal phenotypic characterization and multi-omic
profiling to identify biomarkers with diagnostic and therapeutic utility. The study included
collecting plasma, serum, buffy coat, urine, saliva, and tumor tissue samples and followed
420 patients, including 280 PDAC patients, for up to 7 years.

Inclusion criteria: Patients were enrolled based on a) diagnosed PDAC (any stage), b)
diagnosed pancreatitis (acute or chronic), c) diagnosed cystic neoplasm, d) patient who
undergoes surgery for PDAC but was found to have a non-PDAC pathology upon final local
site or central pathology (suspected mass), e) healthy individual with no known PDAC AND
has one or two degree relative with PDAC, or f) healthy patient with no known PDAC AND no
family history of cancer.

Exclusion criteria: Patients were excluded if a) they were less than 18 years old, b) pregnant
or lactating female, c) have an active second malignancy other than PDAC within last 5 years
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Conclusions
Pathway enrichment of plasma proteomics demonstrated an enrichment in “Cholesterol
metabolism” and “Glycolysis / Gluconeogenesis” pathways in long term survivors (OS greater
than 75t percentile) compared to short term survivors (OS less below 25 percentile) across 280
PDAC patients, irrespective of staging (panel 5) and treatment (panel 6)
Differential expression analysis of plasma metabolomics demonstrated an enrichment of
carnitines in short term survivors (panel 7).
Differential expression analysis of plasma structural lipids demonstrated a downregulation of
four lipids of the diacylglycerol family in short term survivors (panel 7).
These results demonstrate a proteomic, metabolomic, and lipidomic profile in patients
associated with long term survival. These differences can be leveraged for patient stratification
and therapeutic intervention strategies.

3. Blood Sample Collection Consort Diagram and Overall Survival Distributions
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5. Cholesterol Metabolism is Overexpressed in Long Term Survivors
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Fig 4. Proteomic profile scores for (A) early stage, (B) locally advance, (C) metastatic. Although early-stage patients demonstrate a glycolysis/gluconeogenesis
overexpression in short term survivors, this does not hold across staging. However, cholesterol metabolism exhibited a consistent overexpression in long term survivors.

6. Patients Do Not Exhibit a Change in Molecular Subtype Following Treatment
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Fig 5. Proteomic profile scores for (A) all cancer patients, (B) treatment naive patients only, (C) patients with prior treatment. These results demonstrate that cholesterol
metabolism and glycolysis/gluconeogenesis pathway overexpression in long term survivors do not change post treatment.

7. Carnitines and Specific Diacylglycerol Species are Enriched in Short Term Survivors
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Fig 1. (A) Project Survival multisite biofluids and sample collection workflow for biomarker and therapeutic targets. Samples were collected in a temporal
manner spanning 7 years. (B) Lipidomic, metabolomic, and functional proteomic mass spectrometry platforms were employed for bioanalysis. (C) Patient
demographics table for 420 patients enrolled into Project Survival. (D) Number of analytes identified via BPGbio mass spectrometry platform across
various omics and biological matrices.

Fig 3. Multi-omics analysis flow. For each patient grouping (defined in Fig 2B), patients are subdivided into two based on Overall Survival (0S), patients with OS less than 25t
percentile were labelled “short term survivors” and patients with OS greater than 75t percentile were labelled “long term survivors”. Next, for the two subgroups, proteomics
differential expression analysis (DEA) was performed. DEA results were further used in Gene Set Enrichment Analysis (GSEA) to compute normalized enrichment scores (pathway
scores) based on the fold changes between the subgroups. Pathways enriched in long term survivors had a positive score and pathways enriched in short term survivors had a
negative score. Finally, DEA was performed on metabolomics and lipidomics profiles between the subgroups to identify analytes that showed a significant change. Results of the
analysis are presented in panels 5, 6, and 7.

* Investigate tissue multi-omics data to determine if similar profiles are associated with tumor subtype.
* Application of alternative approaches for independent identification of gene sets associated with survival
outcomes, including unsupervised clustering, and Gene Set Variational Analysis.
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