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[ Abstract] Objective To develop a novel ®Ga-labeled cyclic peptide probe targeting the erythro-
poietin-producing hepatocellular A2 ( EphA2) and to evaluate its imaging performance in tumor-bearing
mice and explore its potential for the diagnosis of prostate cancer. Methods This study was a parallel-group
design. ®Ga-1,4, 7-triazacyclononane-1, 4, 7-triacetic acid ( NOTA)-EP2 was designed and synthesized,
and its radiolabeling yield, radiochemical purity (RCP), and in vitro stability were determined. The targe-
ting capability, specificity, and in vivo biological behavior of the probe were assessed by flow cytometry,
cellular uptake assays, microPET imaging, biodistribution, and histopathological analysis. The independent-
sample ¢ test, repeated measures analysis of variance, and Bonferroni correction were utilized to analyze data.
Results The radiochemical yield of ®Ga-NOTA-EP2 was (72.3+1.6)% (n=3; uncorrected) , with RCP
over 95%. The probe was chemically stable in vitro, retaining RCP>95% after 2 h incubation in PBS and in
plasma. Flow cytometry analysis revealed that EphA2 expression was significantly higher in PC-3 cells com-
pared to that in LNCaP cells (¢=142.13, P<0.001). In viiro cell uptake experiments demonstrated that the
uptake of ®Ga-NOTA-EP2 probe was significantly greater in PC-3 cells than that in LNCaP cells and that in
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PC-3 blocked group (F values: 832.60, 494.40, 203.80, all P<0.001 (Bonferroni correction) ). Micro-
PET imaging of tumor-bearing mice showed that PC-3 group were more clearly visualized with better contrast
compared to LNCaP group and PC-3 blocked group. At 60 min post-injection, the tumor uptake value ( per-
centage activity of injection dose per cubic centimeter of tissue, %ID/cc) in PC-3 group was 6.63+0.13,
which was significantly higher than that in LNCaP group (0.35+0.10) and that in PC-3 blocked group (0.11+
0.04; F=4555.50, both P<0.001 (Bonferroni correction) ). At the same time point, the tumor/muscle
(T/M) ratio in PC-3 group was 20.21+3.69, which was significantly greater than that of LNCaP group (1.66+
0.79) and that of PC-3 blocked group (1.93+0.59; F=122.60, both P<0.001 ( Bonferroni correction) ).
At 120 min after injection, ex vivo biodistribution demonstrated sustained tracer accumulation ( percentage ac-
tivity of injection dose per gram of tissue, %ID/g) in PC-3 tumors (11.31+1.52) , whereas uptake in LNCaP
(0.52£0.13) and in PC-3 blocked group (0.16£0.04) were close to the background. The results were con-
sistent with the immunohistochemistry staining. Conclusions A novel ®Ga-NOTA-EP2 probe targeting EphA2
is successfully developed, showing excellent targeting capability and favorable in vivo imaging properties.
This probe holds promise as a molecular imaging tool for detecting prostate cancers that are prostate specific

membrane antigen ( PSMA ) -negative but EphA2-positive.
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