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SIGNIFICANCE & AIMS

The oxytocin receptor (OTR) is a G protein-coupled receptor (GPCR) central to reproduction and social behavior and a promising target for studying neuropsychiatric disorders and cancer.” However,
progress has been limited by an incomplete understanding of OTR expression and function across tissues, creating a need for tools that can probe the receptor at multiple biological scales.?? To address
this gap, we are developing a multimodal molecular imaging platform based on peptide-derived tracers for both fluorescence and positron emission tomography (PET) applications. Together, these tools
Qim to provide a comprehensive framework for characterizing OTR biology and accelerating the development of next-generation OTR-targeted theranostics. /

FLUORESCENT TRACERS APPROACH PET TRACERS

Fluorescent agonist tracers were tested In Tracers consisting of peptide backbone, functional linker, and labeling group were prepared Compared to fluorescent tracers, PET tracers
various experimental set-ups,* such as via manual Fmoc-solid phase peptide synthesis (Fmoc-SPPS) and solution phase labeling group additionally require the optimization of
fluorescence-activated cell sorting (FACS) attachment. Compound pharmacology was determined in radioligand binding assays and the pharmacokinetic properties (proteolytic
and in vitro OTR detection and activation. design optimized until desired affinity and selectivity were achieved (~1 nM OTR affinity, >100-fold stability, clearance rates, tissue distribution and
selectivity over vasopressin receptors). This resulted in following design for fluorescent tracers: retention, etc). We are currently in the process of

Tracer application to a mix of hOTR- and hV,R- OH 1 7 8 9 optimizing PET tracer design by testing the
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confirmed by RT-qPCR (a,b). Incubation of HEK293 cells impact of different linker components on tracer
expressing hOTR-GFP with tracer resulted in receptor NH, Patented functional linker performance in healthy mice in vivo.

internalization  (arrowheads) and dose-dependent N/\ll’ fulfils multiple tasks via
phosphorylation of cAMP-responsive element binding { \ modular design: Three PET tracers with different linkers (a) were labeled
protein (pCREB) (c-c,). | i) 100-fold selectivity with copper-64, injected into the tail vein of healthy mice,

H i) Distance from bindin and their distribution followed on a PET/CT scanner (b-d).
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attachment tracers having prolonged circulation half-lives.
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Intracerebroventricular injection of tracer into the mouse brain resulted in labeling of OTR-expressing neurons (a,a,).
After 2 hours, tracer was detectable in the CA1, CA2, and dg of the hippocampus (arrowheads, b,c,d). In the OTR
hypomutant, tracer signal was reduced significantly, indicating OTR specificity (double arrows, b,,c,,d,).
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5" 3} Additionally, the impact of receptor blocking by preinjection of cold OT (2 mg/kg) 30 min prior tracer injection was tested
’f ey with signal reduction across all observed tissues. Most significant differences were obtained for the kidneys (e), likely due
ey | : to saturation of kidney-expressed transporters.

€ 1: PEG-based linker 2: D-Lys-based linker 3: linker with fatty acid
-o- Kidney baseline (n=3) 1 —-A&- Kidney baseline (n=3)
- K|dney block (n:3) K|dney block (l‘l=2)

wild type ; #¢ OTR-VENUS"

: pyr -¥- Kidney baseline (n=3)
»
pyr ; 1 9 - Kidney block (n=2)

Time (min) Time (min) Time (min)

CONCLUSIONS & OUTLOOK

Our selective fluorescent tracers enable high-resolution OTR detection through confocal microscopy and flow cytometry and support real-time visualization of receptor dynamics using live-cell single-
molecule imaging. They are highly useful for receptor localization, activation, and trafficking studies as well as FACS.* Future experiments encompass mapping of OTR at high resolution in different
tissues as well as the design of antagonistic and hyperfluorescent tracers. For non-invasive imaging, PET tracers are being developed to study OTR expression in vivo. Initial biodistribution studies were
performed in healthy mice, and ongoing efforts focus on optimizing linker design to enhance pharmacokinetics, target tissue uptake, and specificity. PET tracers will also be applied in cancer models.
\Overall, our multidisciplinary approach holds promise of shedding light on the intricate role of OTR in various diseases, potentially paving the way for new therapies. y
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