A fisheye view of the
deadliest breast cancer

A transgenic xeno-
grafted minnow puts
aggressive breast
cancer under the glass

1l breast cancers are
not created equal.
nflammatory breast

cancer (IBC) is the deadli-
est form of the disease,
with fewer than half of
those diagnosed today
having a five-year prog-
nosis for survival. To find
out what drives this most

RhoC overexpression in a MDFA 435 breast adenocarcinoma cell line
induces highly invasive amoeboid morphology. MDA 435 cells were mock
transfected or stably transfected with human RhoC isoform prior injection into
Tg(fli1:EGFP) Zebrafish and imaged 1-5 days after injection. A: MDA RhoC cells
(labeled with DsRed) into the fish tissue 4 days after injection, note amoeboid
morphology of the cells (arrow) and their scattering. B: MDA (mock transfected,
labeled with DsRed) cells 4 days post injection. Note that these cells form a
tight cluster along the fish blood vessels with many cells acquiring elongated

aggressive of human breast mesenchymal morphology (arrows). C: Mixed MDA mock (CFP labeled, blue)

cancers, and to rapidly

and MDA RhoC (DsRed labeled, red) cell cluster (1:1) 5 days post injection.

screen for drugs that might Note that MDA CFP are of mesenchymal morphololgy and form protrusions

stop IBC, researchers at the
University of California,
San Diego (UCSD), have
come up with an unlikely yet extremely
promising ally—a transparent fish suit-
able for xenografts.

More properly, it’s a transgenic
zebrafish, a tropical minnow native to
streams around the Bay of Bengal and
common to aquariums around the world.
In recent years, the zebrafish has vaulted
to the top as a laboratory model organ-
ism. The zebrafish is tough, easy to breed,
and a vertebrate, just like us. Chemically
treated to become immune suppressed,
the transgenic fish allowed Konstantin
Stoletov and colleagues at UCSD to insert
a xenograft of human MDA breast cancer
cells. Being transparent, the zebrafish’s
tissues gave them a window on live hu-
man cancer cells in action.

The researchers were particularly
interested in the small GTPase RhoC that
is overexpressed in highly metastatic
forms of breast cancer. Using various
fluorescent tags, they labeled human
MDA breast cancer cells in two ways—to
mark the parental MDA cells and to mark
tumor cells that overexpress RhoC. They
injected both tumor cell lines into the im-
mune-suppressed fish and watched the
cancer’s progress over several weeks. The
tumor cells homed in on blood vessels,
forming tumor-like aggregates and tap-
ping into the fish’s circulatory system by
inducing an angiogenic response.

towards the blood vessels while MDA RhoC cells are of amoeboid morphology
and do not contact blood vessels.

A separate fluorescent labeling al-
lowed the researchers to simultaneously
monitor the parental MDA cancer cells
and the RhoC-overexpressing tumor cells
in the context of the fish vasculature us-
ing high-resolution, multicolor confocal
microscopy. While the parental MDA cells
formed tightly packed aggregates, RhoC-
overexpressing cells scattered within the
fish tissue. RhoC overexpression also
increased tumor cell membrane dynamics
leading to continuous shedding of small
cellular fragments.

The transparent fish also let the
researchers make high-resolution 3D
images of two potential anticancer com-
pounds at work— a vascular endothelial
growth factor (VEGF) receptor inhibitor
called SU5416, and a protein kinase in-
hibitor called PP1. Analysis of compound
and mock-treated animals revealed that
SU5416 leads to shrinkage of tumor cells
and tumor-induced vasculature, while
PP1 mainly affects tumor cell survival.

In all, the researchers were delighted
with their breast cancer model’s ability to
work as a real-time study window into IBC
tumor behavior and as a rapid screening
system for anticancer drugs. In the race
against aggressive breast cancers, Stoletov
and colleagues see their xenografted, ge-
netically engineered zebrafish as a poten-
tial front runner.

THE AMERICAN SOCIETY FOR CELL BIOLOGY

Newsworlh

ASCBE2006

News from

The American Society
for Cell Biology

46th Annual Meeting
San Diego, CA
December 9-13, 2006

EMBARGOED

FOR RELEASE
10:00 am, U.S. Pacific Time
Tuesday, Dec. 12, 2006

Contact

Konstantin Stoletov

University of California, San
Diego

Basic Science Building 1040A

9500 Gilman Drive, MC 0612

La Jolla, CA 92093

stoletov@ucsd.edu

Phone: (858) 531-8893

Author presents

Tuesday, Dec. 12

1:30 pm—3:00 pm

Session 320

Cell Motility Regulation Il—
G Protein Signaling

Presentation 1638

Poster Board B220

Halls C—G

Dynamic Imaging of Human
Tumor Invasion and Angio-
genesis in a Novel Zebrafish
Xenograft Model

K. Stoletov, 0. Pertz, M. Hol-
comb, T. Ronai, R. Klemke

Department of Pathology and
Moores Cancer Center

University of California, San
Diego

13





