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Hepatoma cell functions modulated by NEK2 are associated

with liver cancer progression

Sheng-Ming Wu'*, Syuan-Ling Lin**, Kang-Yun Lee®>**, Hsiao-Chi Chuang®*®, Po-Hao Feng>*, Wan-Li Cheng’,

iang-Cheng Chi', Yang-Hsiang Lin', Chung-Ying Tsai', Wei-Jan Chen®, Chau-Ting Yeh” and

Chia-Jung Liao®, Hs
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NEK2 (NIMA-related expressed kinase 2) is a serine/threonine centrosomal kinase that acts as a critical regulator of centro-
some structure and function. Aberrant NEK2 activities lead to failure in regulating centrosome duplication. NEK2 overexpres-
sion promotes tumorigenesis and is associated with poor prognosis in several cancers. Increased NEK2 expression during the
late pathological stage has been detected in the Oncomine liver dataset and hepatocellular carcinoma (HCC) specimens. Ele-
vated NEK2 protein is associated with poor overall survival in patients with HCC. However, the precise roles and mechanisms
of NEK2 in liver cancer progression remain largely unknown. An earlier functional study revealed that NEK2 mediates drug
resistance (cisplatin or lipo-doxorubicin) via expression of an ABCC10 transporter. Active angiogenesis and metastasis underlie
the rapid recurrence and poor survival of HCC. Results from the current study showed that NEK2 mediates tumor growth,
metastasis and angiogenesis in vivo. NEK2-mediated drug resistance was blocked by a specific PI3K or AKT inhibitor. More-
over, NEK2 mediated liver cancer cell migration via pAKT/NF-kB signaling and matrix metalloproteinase (MMP) activation.
Angiogenesis was induced via the same signaling pathway and IL-8 stimulation. Our findings collectively indicate that

NEK2 modulates hepatoma cell functions, including growth, drug resistance, metastasis and angiogenesis via downstream

genes activation.

NEK2 [NIMA (never in mitosis gene A)-related expressed
kinase 2)], a serine/threonine centrosomal kinase, is highly
expressed and activated during the S and G2 phases of the
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cell cycle! NEK2 has emerged as an important oncogene
with a regulatory role in mitosis.” Previous studies have
reported elevation of NEK2 expression in various cancer cell
lines, including primary and invasive breast tumors.” Overex-
pression of NEK2 leads to premature centrosome splitting,
concomitant with centrosomal abnormalities, monopolar
spindles and aneuploidy.*® Increased expression of NEK2
and cyclin D1/Cdk4 has been shown to trigger centrosome
amplification in breast cancer cells via oncogenic K-RAS acti-
vation.® Moreover, phosphorylation of the mitotic regulator,
HECI1, mediated by NEK2 is required for faithful chromo-
some segregation.” A novel role of NEK2 has been reported
whereby alternative splicing regulation of anti-apoptosis
genes induced by NEK2 leads to oncogenic function.® High
expression of NEK2 induces drug resistance in myeloma and
breast cancers.”® Several studies have demonstrated pivotal
roles of NEK2 in the development of various cancer types.
For instance, NEK2 was shown to be overexpressed in cancer
spheres, compared with parental cells in vitro,” leading to the
suggestion that NEK2 activation contributes to tumorigenesis
and progression of HCC and colon cancer. NEK2 is associat-
ed with poor prognosis in myeloma, and considered a crucial
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