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ABSTRACT

The 7-mer cyclic peptide VR-3848, a natural compound extracted from the Thai
tropical plant Euphobiaceae, has the ability to kill several cancerous cell types at
nanomolar concentrations. However, the target and mechanism corresponding to the
action of this compound has only been partially elucidated. To investigate the target
and mechanism of VR-3848, the MCF-7 breast cancer cell was chosen as a model. The
gene expression pattern at various time points during the treatment of MCF-7 cells
with VR-3848 were obtained by using human whole genome microarray analysis. The
VR-3848 treated cells were analyzed by using Significance Analysis of Microarray
(SAM) at estimating 5% false discovery rate and using two-fold analysis. 4,075 genes
whose expression significantly altered during treatment were identified. These genes
were further analyzed by k-means clustering analysis. Most of the down-regulated
genes functioned metabolically and controlled cell proliferation whereas most of the
up-regulated genes regulated apoptosis and cell proliferation negatively. To identify
the early gene response, the significantly altered genes were analyzed at one hour of
treatment. The results showed that 155 genes were significantly altered. Among these
genes, 52 genes had known cellular functions. Transcription and translation genes
were major groups that early responded to VR-3848 treatment. Only the SRCAP gene
was significantly altered at 30 minutes after treatment. It has been identified as a
coactivator for steroid mediated transcription. The study did not reveal whether or not
VR-3848 can interact with steroid receptor. Unfortunately, approximately 66% of gene
expression at one hour of treatment revealed unknown functions. It is suggested that
VR-3848 may induce cell death by an unexplored pathway.

Elucidating the anti-cancer mechanism, gene expression from the microarray
analysis revealed that VR-3848 stimulated apoptosis-related genes including receptors,
mitochondria and ER stress mediated pathways and suppressed cell cycle related
genes. One possible anti-cancer mechanism, an inhibin mediated pathway was found.
The strong up-regulation of INHBA and signaling cascade genes such as GADDA45p,
GADDI153, ATF4 and ARTS suggest that the inhibin stimulated pathway is one
among various death pathways stimulated by VR-3848. The finding indicates that VR-
3848 exerts a potent anti-breast cancer activity by stimulation of multiple apoptotic
pathways and suppression of cell cycle progression.
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