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Supplementary discussion 
Our study addresses molecular changes in PDAC and allows characterization of 
organ-specific neurons in health and disease with single cell resolution. Other dyes or 
AAVs are limited by tropism, duration of viral transport or labor-intensive microscopy-
based cell picking1-4. Trace-n-Seq, enables high-throughput profiling of thousands of 
neurons for downstream processing with various pipelines, deconvoluting extensive 
neuronal heterogeneity5,6. First, within our pancreas and PDAC neuron reference, we 
detect transcriptional programs relate to injury, neural regeneration, and development 
unique in their sum. The Pancreatic Cancer-Nerve (PCN) signature derived from this 
persists even after tumor resection or exposure to neurotoxic drugs. This nerve-state 
can boost tumor proliferation and may facilitate survival and proliferation of residual 
tumor cells driving local relapse in patients. Second, neurons alter their surrounding 
TME. They induce proliferation of tumor cells and CAFs with immunosuppressive 
phenotypes. Experimental denervation induced a pro-inflammatory TME, extending 
studies that suggest denervation in combination with ICI treatments and neuron-
fibroblast interactions. As neurons express PDL1, direct and indirect effects need 
addressing7,8. The proposed molecular interactions allow future functional studies to 
dissect Semaphorins, Ephrins and other factors roles in how “cancer cell-neuronal-
TME” networks promote.  
Third, in PDAC, although some nociceptors were present, most sensory neurons were 
of the NEFM subtype, different to the healthy pancreas. This may explain why very 
early-stage PDAC is usually painless, despite its hyperinnervation, and therefore often 
remains undetected until reaching advanced stages. This shines a new light on 
visceroceptive proprioceptors and light touch/vibration sensing neurons also described 
in intestine and other organ innervating neurons1,9-11. Their function remains elusive, 
but they may sense or influence tissue stiffness, raising potential roles for neuronal 
mechanosensation in cancer. The cancer-neuron footprint may affect organs beyond 
the tumor, as neurons spread e.g. to the spleen, potentially modulating neuro-immune 
or neuro-endocrine interactions1,7,12. Similar integration of tumors into neuronal 
networks exists in the CNS13-17.  
Fourth, the cancer-nerve state is a potential drug target. It is maintained after resection, 
suggesting peripheral neuron memory, warranting investigation into its epigenetic, 
electrophysiological and functional properties. Oncologists have unknowingly targeted 
cancer-nerves for decades, although ineffectively, as nab-paclitaxel, but not 
oxaliplatin, reduces PDAC innervation, particularly of sensory neurons. Synergistics 
effects of targeting sympathetic (6-OHD) and sensory (nab-paclitaxel) neurons 
underscores a role of both for PDAC growth. This supports observations that taxane 
neuropathy correlates with superior outcomes in PDAC18. Hence, 
pharmacological/surgical blockade of nerve-tumor cell communication, with 
chemotherapy and/or immune therapy, provides rapidly translatable opportunities to 
target PDAC. 
More broadly, visualization, molecular characterization, and functional dissection of 
how cancers exploit the PNS remains a key research goal. Trace-n-Seq enables 
single cell assessment of this intricate relationship. These advancements will lead to 
novel treatments disrupting the cancer-nerve axis. 
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