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[ Abstract ] Objective: This study designed a radiometal-labeled peptide tracer, [*Ga]Ga-DOTA-Cyclo-WKO9, targeting human
epidermal growth factor receptor 2 (HER2). Utilizing positron emission tomography (PET) imaging, the research aims to achieve
sensitive and specific detection of HER2 expression in vivo, thereby providing a novel approach to improve early diagnosis and
prognosis assessment for breast cancer. Methods: Through computer-aided design, molecular dynamics simulation and surface
plasmon resonance (SPR) detection, we designed the HER2-targeting peptide WC8 and further introduced Lys to cyclize WC8 to
obtain Cyclo-WK9. Then, the chelator DOTA was coupled, and labeled with “Ga. First, the radiochemical purity (RCP), lipophilicity
(log P) and stability of [ ®*Ga ] Ga-DOTA-Cyclo-WK9 were evaluated. The targeting specificity of the tracer to HER2 was verified
through in vitro cell uptake assays, in vivo PET imaging and blocking studies. In addition, the sensitivity of the tracer in monitoring
the dynamic changes of HER2 expression induced by chemicals was studied in vitro and in vivo. To investigate the specificity of

[ ®Ga ] Ga-DOTA-Cyclo-WK9 for HER2, biodistribution, autoradiography and Western Blot studies were also conducted. Results:
The designed and synthesized [ “Ga ] Ga-DOTA-Cyclo-WK9 had high stability (RCP>>90%) and high affinity for HER2. In vitro
cell uptake experiments showed that the tracer [ “Ga ] Ga-DOTA-Cyclo-WK9 could specifically bind to HER2™ tumor cells SK-
BR-3, with an uptake value of (1.32 = 0.03) %AD/10° cells at 2 h, while the uptake of HER2™ tumor cells MDA-MB-231 at 2 h
was only (0.14 = 0.02) %AD/10° cells. MicroPET imaging showed that the maximum uptake of [ “Ga ] Ga-DOTA-Cyclo-WK9 in SK-
BR-3 xenografts [ (4.14 +0.81)%ID/g | was significantly higher than that in MDA-MB-231 xenografts [ (1.41 +0.52)%ID/g ] at 15
min after injection, and the tumor-to-muscle uptake ratio of the former (3.82 + 0.36) was significantly higher than that of the latter
(1.45 £ 0.29) at 60 min after injection. The xenografts of MDA-MB-231 pretreated with the non-radioactive precursor DOTA-
Cyclo-WK9 showed very little uptake of [ ®Ga ] Ga-DOTA-Cyclo-WK9 [ (1.25 +0.30)% ID/g | at 10 min post-injection).
Conclusion: This study successfully designed and synthesized a HER2-targeted cyclic peptide DOTA-Cyclo-WK9, which
demonstrated significant specificity and sensitivity in monitoring the dynamic changes of HER2 expression when chelated with *Ga.

[ Key words | Breast cancer; Human epidermal growth factor receptor 2; Positron emission tomography; Radiolabeled targeting

peptide; Cyclic peptide; Dynamic monitoring
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