in cancer cells

Owing to their broad rang'e of bioactivity, acridine and acri-
done derivatives have a long history of use in the treatment of
human diseases, including parasitic infections and cancers.!
The anticancer activity of these agents is mainly attributed to
the planarity of the aromatic structures, which can intercalate
within the double-stranded DNA structure and thereby inter-
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Glyfoline induces mitotic catastrophe and apoptosis )

Glyfolme exhibits. cytotoxm activity in vitro and antltumor actw:ty in.mice bearing: murme or human solid tumors, but the
: underlymg mechamsms are. unknown In our study, we found that_ glyfoime mhlb|ted celi growth and mduced accumulatlon of \

extract prepared from glyfolme arrested mltotlc cells compared to that from synchromzed mltotlc 'ells =
kmesm that plays an. essential role in’ establlshmg mltotzc spmdle blpolarlty, was mh[blted usmg S- trttyl cysteme in: glyfolme- :
treated cells, formatlon of spmdle mult:poiarlty, multlpolar cell dnnsmn, and: multmuclel was mgmfscantly reduced. After :
gtyfolme medlated arrest of. cells at mitosis, con51derable poly(ADP—ﬂbose) polymerase degradatlon was: lnduced and the
number of annexin V-posrcwe ceils 5|gn|f|cant1y mcreased md:catmg that glyf Eme ultlmately mduces apoptoms SmaEl

Yi-Chen Wu*, Wen-Yen Yen®, Hsiao-Yung Ho®, Tsann-Long Su® and Ling-Huei Yih'

Institute of Cellular and Organismic Biology, Academia Sinica, Taipei, Taiwan, Republic of China
2 |nstitute of Biomedical Sciences, Academia Sinica, Taipel, Taiwan, Republic of China

fere with DNA replication and transcription.” The use of acri-
dine and acridone derivatives as anticancer chemotherapeutics
that target DNA™* topoisomerases,” telomerase/telomeres,’
protein—kinases,7 multidrug resistance,® and hypoxia-selective
environments® is also under intensive investigation. Glyfoline
(4, 1,6-dihydroxy-10-methyl-2,3,4,5-tetramethoxyactidin-9-one,
Fig. 1a), an anti-neoplastic 9-acridone alkaloid first isolated
from Glycosmis citrifolia, has been synthesized'’ and shows
potent antitumor activity against several murine and human
tumors both in vifre and in vive and is cytotexic for doxorubi-
cin-resistant human leukemia HL-60 cells.'"! Immunoelec-
tron microscopic analysis of biotinylated glyfoline in nasopha-
ryngeal carcinoma cells revealed that it accumulates at the
inner mitochondrial membrane.'” Nasopharyngeal carcinoma
cells treated with gl&ft‘iline were arrested at G2/M phase of the
cell cycle and underwent apoptotic changes," indicating that
glyfoline-induced damage alters G2/M progression and results -
in apoptosis. However, the underlying mechanisoi(s} of it4 -
anti-neoplastic activity is uncertain.

Mitotic catastrophe is defined as a type of cell de
occurs during, or shortly after, dysregulated or f
sis'* ' and a process that results from aberrin
leads to cell death.'” Typical features of mlln{i
are blocked mitosis, mitotic spindle disorg
chromosome segregation. Mitotic catistroph
by DNA damage, disruption of nitof
growth arrest, or inhibition of the ¥
CHKI, or Aurora kinases."™'® A '




