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Pancreatic ductal adenocarcinoma (pancreatic cancer, PDAC) is the classic example of a recalcitrant tumor that is extremely challenging to treat. It is one of the most aggressive malignancies, with a yearly incidence that equals its mortality.1 The only chance for a cure is surgical resection, but only 15-20% individuals have resectable disease.2 Despite radical surgery, the overall survival (OS) rate for patients with localized disease is ~20%. Systemic chemotherapy treatment with gemcitabine (Gem) is one of the first-line therapies, but this treatment only achieves a modest increase in patients’ survival. Recent emergence of targeted inhibitors and stroma-targeting modulators provides new frontiers in PDAC treatment and opportunities for personalized therapy.3 However, methods for assessing the most effective therapy for a specific patient are lacking.  
It has been demonstrated that the interplay between the stroma and pancreatic cancer cells plays a crucial role in PDAC biology and drug resistance.4 We hypothesize that these changes will be associated with alterations in PDAC biomechanical properties that could be used as a biomarker of a treatment response. To test this hypothesis, we apply Brillouin microscopy to study chemotherapy induced changes in stiffness of organoids derived from pancreatic cancer patients.
Materials and methods
3D patient derived organoids (PDOs) were prepared as described in3. PDOs were treated with 100 nM Gem for three days. The untreated PDOs were grown in culture media without the drug as a control. PDOs were grown to sizes ranging from approximately 50 to 200 µm before the start of the treatment.
The Brillouin microscopy system was previously described in5. Briefly, it utilized 660 nm single longitudinal mode laser (Torus, Laser Quantum Inc., CA) and a two-stage virtually imaged phased array (VIPA) spectrometer. We used water calibration from the sample arm and acetone calibration form the reference arm. 


results and discussion
The treated PDOs from two different patients (i.e., PDX3 and PDX4) showed a significant decrease in the overall stiffness (longitudinal modulus) as compared to the untreated controls (Figure 1).  These results indicate that Brillouin imaging can provide a critically needed tool for a robust assessment of PDAC therapy.
In parallel with the biomechanical measurements, we carry out metabolic imaging using two-photon microscopy of FAD and NAD(P)H to study drug-induced mechano-metabolic disruptions. Further, we plan to evaluate cell transcriptomics to get mechanistic insights into the observed biomechanical changes and to get a better understanding of correlation between PDAC biomechanics and the treatment response. Overall, these studies are aimed at development of predictive biomarkers of patient’s response to new lines of pancreatic cancer therapies.
[image: A diagram of a number of colored circles

AI-generated content may be incorrect.]
Figure 1	Top: Representative Brillouin shift images of two patient derived organoids (PDX3 and PDX4) before and after 3-day treatment with 100 nM gemcitabine (Gem).  The organoid dimensions are 150-300 µm. Bottom: Comparison of Brillouin shift measurements between treated and untreated PDOs.Evaluation of changes in biomechanics of pancreatic cancer in response to therapy using Brillouin imaging
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