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Expression of prohibitin 3’ untranslated region suppressor RNA alters morphology
and inhibits motility of breast cancer cells
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Summary

The prohibitin 3" untranslated region (3'UTR) belongs to a novel class of non-coding regulatory RNAs. Tt arrests
cell cycle progression by blocking G1-S transition in breast and other cancers. Our previous studies comparing
MCF7 derived clones constitutively expressing a common allelic form of prohibitin RNA (UTR/C) to various con-
trols demonstrated that it functions as a tumor suppressor. Here, we further characterized the morphology and
motility of these transgenic breast cancer cells when grown in cell culture and on nude mice. In contrast to empty
vector (EV) cells, UTR/C cells were observed to grow in an organized manner with more cell-cell contact and differ-
entiate into structures with a duct-like appearance. Computer assisted cytometry to evaluate differences in nuclear
morphology was performed on UTR/C and EV tissues from nude mice. Receiver operator curve areas generated
using a logistic regression model were 0.8, indicating the ability to quantitatively distinguish UTR/C from EV tis-
sues. Keratinocyte growth factor-induced motility experiments showed that migration of UTR/C cells was signifi-
cantly reduced (80-90%) compared to EV cells. Together, these data indicate that this novel 3’UTR influences not
only the tumorigenic phenotype but also may play a role in differentiation and migration of breast cancer cells.

Introduction tinguishing malignant from benign tumors are related

primarily to cellular motility and invasiveness. The dis-

The mammary gland is composed of normal glandular ~ semination of tumor cells to distant sites through a

epithelial cells that exhibit distinct morphological fea-
tures including polarized morphology, cell-cell con-
tacts and attachment to basement membrane (Bissell &
Radisky 2001). Maintenance of a multi-level cellular
organization is critical for the normal functioning of
mammary epithelial cells. A hallmark of the histopa-
thology of breast carcinoma resulting from neoplastic
transformation to a state of uncontrolled growth is
observable morphological disturbance of epithelial cell
organization (Nicolson 1988). However, a tumor mass
exhibiting uncontrolled growth that remains localized
is usually not life threatening. The key properties dis-

multi-step process of migration and invasion results in
metastatic spread and the formation of multiple sec-
ondary tumors, which are responsible for the majority
of patient deaths due to cancer, including breast can-
cer (Clarke et al. 1993). This is a complex process that
is characterized by release of proteolytic enzymes,
tumor cell migration through the extracellular matrix,
entry into the systemic circulation and subsequent col-
onization of distant organ sites.

A highly motile phenotype is acquired by tumor
cells through a series of genetic changes as well as
interaction with the surrounding local stroma. Several






