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Stretching the Limits: Unveiling Key Matrix Factors and Survival Mechanisms in the Metastatic Tumor 

Microenvironment 
 Madison Howard (Luis Solorio, advisor) 

 

 
 

Abstract: Breast cancer (BC) often metastasizes to organs experiencing high mechanical stress, including 
the lungs. Despite this knowledge, the effect that dynamic forces native to the lungs have on early 
disseminated tumor cells is a currently under explored area of the metastatic cascade. Recent in vitro 
findings suggest BC cells enter a dormant state in response to tensile stress, yet the mechanisms by 
which these cells adapt to the dynamic conditions at metastatic sites remain unclear. In vitro cell 
stretching experiments and ex vivo tissue characterization could help uncover the mechanisms behind 
this mechanical adaptation, but the capabilities of existing testing platforms are limited. Here, we 
developed a simple and cost-effective in-plane actuation platform with high-resolution force sensing 
and simultaneous imaging capabilities. We will demonstrate the device utility for ex vivo tissue 
characterization by analyzing transient mechanical changes in murine metastatic lung tissue. Given that 
the extracellular matrix (ECM) is a main driver of tissue stiffness, this study will be paired with a 
proteomic analysis to identify transient changes in ECM composition throughout disease progression. To 
further investigate BC dormancy at the cellular level, an existing magnetic actuation platform will also be 
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used to investigate how varying levels of strain energy affect the proliferation and mechanotransduction 
signaling of BC cells. Together, these aims will address gaps in current testing systems and provide 
insight into the mechanical adaptation mechanisms driving metastatic BC at both the tissue and cellular 
levels. 
 
 
 
 
 

From Injury to Innervation: Investigating the spatiotemporal dynamics of CGRP in OA 
Rahaf Salim (Deva Chan/Matthew Ward, advisors) 

 

 
 

Abstract: Calcitonin gene-related peptide (CGRP) is a neuropeptide expressed in sensory nerve 
fibers that innervate joint tissues, where it plays a significant role in mediating pain and inflammation. 
While CGRP’s involvement in osteoarthritis (OA) pain is increasingly recognized, there remain significant 
gaps in our understanding of how CGRP-expressing nerve fibers change over time and space within the 
joint during disease progression. Most studies to date have relied on traditional histological sectioning, 
which restrict the ability to examine the complete architecture of joints and the intact distribution of 
neural networks that innervate them in a spatially accurate manner. This knowledge gap is particularly 
important in the context of post-traumatic osteoarthritis (PTOA), where joint degeneration and pain 
often progress rapidly. In this study, we utilize a non-invasive ACL rupture (ACLR) mouse model of PTOA 
to investigate how CGRP-expressing nerve fibers respond to joint injury and how their distribution and 
morphology evolve as the disease progresses. This research leverages advanced optical clearing 
techniques to render joint tissues transparent, allowing for the visualization and in-depth evaluation of 
CGRP-expressing nerve fibers in intact joint structures—an approach that contrasts with traditional 
histological sectioning. Furthermore, this study integrates assessments of bone remodeling and pain 
behavior to establish functional links between sensory nerve fiber dynamics and structural changes in 
the joint. Through this work, we aim to uncover critical insights about the interplay between CGRP 
expression and joint pathology, with the potential to guide the development of spatially targeted 
interventions.  


