(®)
2016 2017

Systemic analysis of metabolic reprogramming of live cancer stem cells
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Acyclic retinoid (ACR) is a synthetic vitamin A-like compound capable of
preventing the recurrence of hepatocellular carcinoma (HCC). I performed omics analyses to identify
molecular targets of ACR. In vivo metabolome analysis revealed that inhibition of biosynthesis of
unsaturated fatty acids such as arachidonic acid (AA) but not glucose metabolism played a crucial
role in the prevention of hepatic tumorigenesis by ACR. In vitro mechanical analysis showed a
critical role of induced ROS/TG2 signaling in liver injury by AA. A genome-wide transcriptome
analysis identified that an MYCN+EpCAM+ cancer stem cell (CSC)-like subpopulation was selectively
depleted by ACR. Further proteome/metabolome analyses showed unsaturated fatty acids were enriched
in EpCAM+ CSC-like HCC cells compared with EpCAM- cells. These findings suggested a potential role
of unsaturated fatty acid-associated metabolic changes during hepatic tumorigenesis, which might
serve as a therapeutic target for HCC prevention.
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Figure 1. Arachidonic acid (AA) suppressed hepatic cell
growth through ROS-mediated activation of nuclear TG2.
(A) AA induced the ROS production as detected using
CM-H2DCFDA staining. Blockade of ROS production by
antioxidants  N-acetyl-L-cysteine (NAC) and corn
oligopeptide (CP) prevented AA-induced (B) suppression
of cell growth and (C) activation of nuclear TG2 and in
the hepatic cells. (D) AA induced nuclear translocation of
TG2 in the GFP-TG2 transfected hepatic cells. (E) A
schematic model of a ROS-mediated TG2-dependent
signaling pathway underlying AA-induced growth

suppression of hepatic cells. *P < 0.05.
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Figure 2. MYCN positive liver cancer stem cells. A
fluorescent microphotograph of a section of a patient’s
hepatocellular carcinoma (HCC) tissues stained with
MYCN (red), a cancer stem cell (CSC) marker EpCAM
(green) and DNA (blue).
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