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Targeted radioisotope therapy (TRT) offers a promising strategy for cancer treatment. This method
uses radiolabeled compounds that selectively accumulate in tumor cells to deliver localized
radiation. Effective TRT requires agents that rapidly localize to malignancies, exhibit high
specificity, and remain within cancer cells for extended durations. In this work, the author presents
a novel approach that utilizes the elevated levels of endogenous acrolein in cancer cells

Previously, a TAMRA-conjugated phenyl azide probe was shown to react specifically with
intracellular acrolein, leading to the formation of diazo intermediates that covalently bind to
cellular proteins, thus retaining the probe within cancerous tissues. By employing this probe, the
laboratory where this author is affiliated reported that acrolein is produced at high levels in
various cancer cells but is negligible in normal cells. Additionally, we demonstrated that the
TAMRA-conjugated phenyl azide probe can differentiate cancer tissue from normal tissue in breast
cancer surgical specimens excised from cancer patients

Building on these findings, the authors designed phenyl azide compounds labeled with various
radioisotopes—specifically, the a-emitter *'At, the vy —emitter 'In, and the B-emitter Y. Through
a [3+2] cycloaddition reaction, these radiolabeled molecules selectively target acrolein—producing
cancer cells, showing promising results in imaging and therapeutic applications
Moreover, the laboratory where this author is affiliated discovered a glycosylated albumin that can
selectively and rapidly target specific gene mutant cancer. Therefore, the author labeled that
glycoalbumin with ?'At and administered it to a mouse model. As results, this glycoalbumin—based
strategy effectively reduced tumor growth through the «-particle radiation. Collectively, these
advances highlight the potential of exploiting intracellular acrolein and a glycan—targeted strategy
to enhance the specificity and efficacy of TRT, addressing a crucial clinical need in oncology.

% @ BSCEEIEL. 3L 2000 52 & 383 300 34 10T 20, b L<IFHEL 800 354 1 ffRH L T 723y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

R WCEBRE, KRRV —F VRN (T2R2) I TA X — Ry MARSNET O T, AF Al ONAE CYERL T2
S0,
Attention: Thesis Summary will be published on Science Tokyo Research Repository Website (T2R2).



