Development of radiolabeled probes for the
prediction of therapeutic effects of EGFR-tyrosine
kinase inhibitors
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Rociletinib (CO-1686) is one of the third-generation EGFR-TKIs, which is selective toward epidermal
growth factor receptor (EGFR) L858R/T790M, and consequently radiolabeled CO-1686 is expected to
work in monitoring EGFR L858R/T790M mutation. In this study, I aimed to provide a novel
radiolabeled probe [125I]ICO1686 and [77Br]BrC0O1686 to determine the EGFR L858R/T790M

mutation for selection of sensitive patients to third generation EGFR-tyrosine kinase inhibitors

(TKIs). The precursor was synthesized by tributylstannylation of nonradioactive ICO1686.
Radioactive [125I]ICO1686 and [77Br|BrC0O1686 were prepared by iododestannylation of a
corresponding tributylstannyl precursor and N-chlorosuccinimide (NCS) with [125]]Nal and [77Br]Br,
respectively. I evaluated biological potency of [125I]ICO1686 and [77Br]BrCO1686 as a molecular probe
for detecting EGFR L858R/T790M using three human NSCLC cell lines: H1975 (dual mutation EGFR
L858R/T790M), H3255 (EGFR L858R active mutant), and H441 (wild-type EGFR). ICO1686 and
BrCO1686 exhibited high cytotoxicity toward H1975 (ICs0 0.20 = 0.05 pM and 0.18 + 0.06 uM,
respectively), which is comparable to that of CO-1686. In contrast, the cytotoxicity toward H441 was
significantly lower than that toward H1975. In the in vitro cell uptake studies, the uptake of
[125]]ICO1686 and [77Br]|BrC01686 in H1975 was 101.52 and 136.3% dose/mg, respectively, whereas
the uptakes in H3255 and H441 were significantly lower than that of H1975. The uptake of
[125]]ICO1686 and [77Br|BrC0O1686 in H1975 were greatly reduced by treatment with excess CO-1686
as a blocking agent. In vivo biodistribution study exhibited that radioactivity accumulation in H1975
tumor (1.77 + 0.43 and 4.51 + 0.17% ID/g) were comparable to that of untargeted tumor H3255 and
H441. Although, these radiotracers showed high in vitro specificity toward NSCLC cells with double
mutation EGFR L858R/T790M compared to that in EGFR L858R and wild-type EGFR. However, the

in vivo accumulation in the targeted tumor needs to be optimized by structural modification.
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