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Selective Kkilling of cancer cells by nonplanar aromatic hydrocarbon-induced DNA damage
51 H : Adv Sci, 2019, 6(21): 1901341. DOI: 10.1002/advs.201901341.

Abstract:

A large number of current chemotherapeutic agents prevent the growth of tumors by inhibiting DNA synthesis of cancer
cells. It has been found recently that many planar polycyclic aromatichydrocarbons (PAHs) derivatives, previously known as
carcinogenic, display anticancer activity through DNA cross-linking. However, the practical use of these PAHs is substantially
limited by their low therapeutic efficiency and selectivity toward most tumors. Herein, the anticancer property of a nonplanar
PAH named [4]helicenium, which exhibits highly selective cytotoxicity toward liver, lung cancer, and leukemia cells compared
with normal cells, is reported. Moreover, [4]helicenium effectively inhibits tumor growth in liver cancer-bearing mice and shows
little side effects in normal mice. RNA sequencing and confirmatory results demonstrate that [4]helicenium induces more DNA
damage in tumor cells than in normal cells, resulting in tumor cell cycle arrest and apoptosis increment. This study reveals an
unexpected role and molecular mechanism for PAHs in selectively killing tumor cells and provides an effective strategy for

precision cancer therapies.
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On the basis of the international development frontier of materials and biomedicine, LIU’s group is committed to combine and
employ the synergistic roles of functional nanomaterials and micro-nano technologies for the treatment and diagnosis of diseases.
According to the characteristics of the occurrence and development of the disease, LIU’s group develops and designs a series of
functional materials, delivery drug system and bionic organ with high sensitivity and specificity to effectively diagnose and treat

tumor and cardiovascular diseases.
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