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    Abstract
Introduction Pancreatic ductal adenocarcinoma (PDAC) is one of the most aggressive malignant neoplasms, as many cases go undetected until they reach an advanced stage. Integrin αvβ6 is a cell surface receptor overexpressed in PDAC. Consequently, it may serve as a target for the development of probes for imaging diagnosis and radioligand therapy. Engineered cystine knottin peptides specific for integrin αvβ6 have recently been developed showing high affinity and stability. This study aimed to evaluate an integrin αvβ6-specific knottin molecular probe containing the therapeutic radionuclide 177Lu for targeting of PDAC.

Methods The expression of integrin αvβ6 in PDAC cell lines BxPC3 and Capan2 was analyzed using RT-qPCR and immunofluorescence. In vitro competition and saturation radioligand binding assays were performed to calculate the binding affinity of the DOTA-coupled tracer loaded with and without lutetium to BxPC3 and Capan2 cell lines. To evaluate tracer accumulation in the tumor and organs, SPECT/CT, biodistribution and dosimetry projections were carried out using a Capan2 xenograft tumor mouse model.

Results RT-qPCR and immunofluorescence results showed high expression of integrin αvβ6 in BxPC3 and Capan2 cells. A competition binding assay revealed high affinity of the tracer with IC50 values of 1.69 nM and 9.46 nM for BxPC3 and Capan2, respectively. SPECT/CT and biodistribution analysis of the conjugate 177Lu-DOTA-integrin αvβ6 knottin demonstrated accumulation in Capan2 xenograft tumors (3.13 ± 0.63 %IA/g at day 1 post injection) with kidney uptake at 19.2 ± 2.5 %IA/g, declining much more rapidly than in tumors.

Conclusion 177Lu-DOTA-integrin αvβ6 knottin was found to be a high-affinity tracer for PDAC tumors with considerable tumor accumulation and moderate, rapidly declining kidney uptake. These promising results warrant a preclinical treatment study to establish therapeutic efficacy.
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	Abbreviations
	% IA/g
	percent injected activity per gram tissue
	177Lu
	lutetium-177
	BERIC
	Berlin Experimental Radionuclide Imaging Center
	BSA
	bovine serum albumin
	CPM
	counts per minute
	DMSO
	dimethyl sulfoxide
	DOTA
	1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic acid
	EC50
	half maximal effective concentration
	ECM
	extracellular matrix
	HPLC
	high-performance liquid chromatography
	IC50
	half maximal inhibitory concentration
	n.d.
	not determined
	NET
	neuroendocrine tumor
	NMRI
	Naval Medical Research Institute
	OATP
	organic anion transporter protein
	p.i.
	post injection
	PBS
	phosphate-buffered saline
	PDAC
	pancreatic ductal adenocarcinoma
	PFA
	paraformaldehyde
	PET
	positron emission tomography
	PRRT
	peptide receptor radionuclide therapy
	RPMI1640
	Roswell Park Memorial Institute medium 1640
	SD
	standard deviation
	SEM
	standard error of mean
	SSA
	somatostatin analog
	SSTR
	somatostatin receptor
	TE
	echo time
	TFA
	trifluoroacetic acid
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