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Pain.



Schwannomatosis (SWN) is a rare genetic disease characterized by the development of multiple benign 

tumors (known as schwannomas) along nerves throughout the body.

(Chen et al., 2020; Rubright et al., 2025;Johns Hopkins, 2022) 

Schwannamatosis
(SWN)

To treat pain effectively, we need to understand why it persists



The Question Guiding My Research:

Examined:

What is going wrong?

(1) Schwannomatosis (SWN) samples: painful vs. nonpainful

(2) Painful schwannomatosis vs painful solitary schwannomas (SS)



Painful and Nonpainful Tumors

Painful and Nonpainful Samples are Highly Similar in Both Schwannomatosis and Solitary 

Schwannoma Tumors

Note. The average gene expression of painful samples (x-axis) plotted against the average gene expression nonpainful samples (y-axis) in (A) 

schwannomatosis tumors (N = 7) (R^2 = 0.9503) and (B) single schwannoma samples (N = 21) (R^2 = 0.9471) for 14,656 common genes.



SWN Highest Expressing Pain-
Upregulate Genes
(A)

(B)
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Painful SWN vs Painful SS

Functionally enriched pathways aligned 
with the following categories: 

1. immune-inflammatory pathways 
and ERK/MAPK signaling

2. extracellular matrix (ECM) 
remodeling and adhesion 

3. glial and Schwann cell facilitated 
repair

4. neural injury and repair context

Upregulated Painful Schwannomatosis versus Painful Single 

Schwannomas PPI Networks
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RAS/MAPK Signaling



Understanding Chronic Pain at Its 
Source

Study Findings:

• Painful tumors show heightened inflammatory signaling

• Repair pathways meant to heal nerves can become chronically activated

This mechanistic insight reveals new therapeutic targets, such as CCL2 and RAS/MAPK Signaling

Take-Home Message: By understanding how pain begins at the molecular level, we move closer to 

treating its cause, not just its symptoms.
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SWN Pain-Upregulate Genes

SWN Pain-Upregulated Gene Ontology Functional Enrichment



ELISAs performed on conditioned media (CM) from “painful” and “non-painful” Schwannoma cell cultures demonstrate elevated IL-6, IL-
8, CCL2 and VEGF in painful CM (grey bars) compared to non-painful CM (black bars). 



Enzyme Inhibition Studies | BioIVT
21

https://bioivt.com/services/in-vitro-adme-programs/enzyme-inhibition?hsa_acc=3366171030&hsa_cam=20986575072&hsa_grp=1154489091034976&hsa_ad=&hsa_src=o&hsa_tgt=kwd-72156288593471:loc-190&hsa_kw=enzyme%20activity%20assay&hsa_mt=p&hsa_net=adwords&hsa_ver=3&msclkid=0f1a48cfcaf51a329629212b34777c78&utm_source=bing&utm_medium=cpc&utm_campaign=Search%20-%20BA%20-%20US%20-%20ADME%20(New)&utm_term=enzyme%20activity%20assay&utm_content=_Enzyme%20Inhibition%20Assays%20-%20US
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(Abd et al., 2024)
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Wild Type Black C57 8-week-old mice received an initial 10ul injection of painful SMARCB1 conditioned tumor media in one hindfoot, the contralateral 
side received an equivalent volume of unconditioned cell media. One week post injection, both hind paws received a 10ul dose of PGE2 at 100nM. 
Sustained hyperalgesia in the foot treated with painful CM confirmed that a chronic pain model of SWN was established. Painful phenotypes resolved by 
day 20 and no significant differences were found in either the male or female versions of the chronic pain model. When the second hit was replaced 
with an additional CM injection, chronic pain states were still observed regardless of sex.
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