
Breast cancer is the most common form of cancer to affect women.

In 2006 more than 13,000 women were diagnosed with breast

cancer in Australia alone.  Despite recent improvements in mortality

rates, approximately 20% of those diagnosed with breast cancer

still die from the disease, highlighting the pressing need for novel

therapies.

LMO4, a gene shown to be over-expressed in more than 50% of

breast cancers and suggested to be involved in the causation

and progression of breast cancer, is an excellent candidate for

targeted therapy.  Moreover, antibodies enabling prediction of

patients suitable for ‘small molecule anti-LMO4 therapy’ have been

developed.

Research indicates that LMO4 levels are elevated in breast

tumours, due to abnormal ‘switching on’ of the gene in tumour

cells.  For this reason, we believe it would be possible to ‘switch

off’ LMO4 by identifying drugs that can prevent its production.

This could lead to reduced growth and minimised spread of breast

tumours.

A novel, high throughput primary screen and follow-up screen

were developed to identify small molecule inhibitors of LMO4,

with the prospect of finding a drug capable of targeting this gene

linked to poor prognosis in breast cancer.

We established a T47D human breast cancer cell line stably

transfected with a luciferase reporter construct regulated by the

LMO4 promoter. This construct is expressed at high levels,

providing a large window for identifying compounds down regulating

the LMO4 promoter.

Using high throughput robotics and automated plate readers, we

screened 100,000 diverse lead-like molecules.  The following

schematic represents how the screen was conducted.

DMSO vehicle was used as a negative control and 0.25 mg/mL

cycloheximide was used as a positive control, inhibiting all protein

biosynthesis.  Using this method, we found 3554 compounds that

reduced the luminescence signal by at least 50% of the observed

difference between positive and negative controls.

Due to the cell-based nature of the primary screen, it was impossible

to determine if the hit compounds were reducing LMO4 expression

or simply inhibiting cell viability.  On that basis, a secondary assay

was necessary, to not only confirm compound activity, but to also

exclude toxic compounds.

A typical result from a secondary screen plate is shown below. 4

images were captured as a montage in each well for both the

Hoechst and EGFP channels.  Only the EGFP channel is shown

below.  Hit compounds from the primary screen were added to

columns 1-11 of a 96 well plate, DMSO only (negative control)

was added to the top half of column 12, and 0.25 mg/mL

cycloheximide (positive control) was placed in the bottom half of

column 12.

After excluding compounds that were toxic to the LMO4-EGFP

T47D breast cancer cells, we were able to concentrate on

compounds that reduced EGFP expression.  Examples of wells

treated with DMSO vehicle, 0.25 mg/mL cycloheximide and a

confirmed hit are shown below.  Each image is a merger of 2

images, the Hoechst channel shown in blue, and the EGFP channel

depicted in green.

Initially, we screened a library of 100,000 diverse small molecules

in a T47D human breast cancer cell line transfected with a luciferase

reporter under the regulation of the LMO4 promoter.

3554 hits were re-screened using the BD Pathway 855 Bioimager

in a T47D human breast cancer cell line, containing the entire

LMO4 gene linked to EGFP.  This method allowed not only

confirmation of primary screen hits, but also exclusion of toxic

compounds and compounds that interfered with luciferase

quantification.

Promising confirmed hits are currently undergoing intense

evaluation and modification by medicinal chemists to generate

compounds that could form the basis of a drug development

program.  Such a drug would have the potential to target breast

tumours that over-express LMO4 and thereby improve outcome

for this large subset of breast cancer patients.
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Conclusions

A typical result from a primary screen plate is shown below.

Library compounds were added to columns 1-22 of a 384 well

plate, DMSO only (negative control) was added to column 23,

and 0.25 mg/mL cycloheximide (positive control) was placed in

column 24. Hit compounds appear as the same colour as the

cycloheximide treated controls.

Using the Copeland homologous recombination method, we

inserted a cassette consisting of the gene encoding EGFP linked

to a kanamycin/neomycin resistance gene into a BAC clone

containing the entire LMO4 gene.  BAC LMO4-EGFP was then

transfected into the T47D human breast cancer cell line.

The LMO4-EGFP cells were treated with the hit compounds

determined from the primary LMO4-Luciferase based screen, and

imaged in the BD pathway 855 Bioimager, according to the following

schematic.

By staining the cells with Hoechst dye we were able to determine

EGFP intensity in the nucleus on a cell by cell basis and also

resolve total cell number per treated well.  Using this methodology

allowed us to exclude compounds toxic to the cells as well as

those compounds that may have interfered with luciferase

quantification.

Determining EGFP intensity per cell per well, and therefore

calculating an average EGFP intensity per well that was

independant of cell number, permitted confirmation of true LMO4

inhibitors.

A High Throughput Chemical Screening
Approach to Drug Discovery for LMO4 Inhibitors

Lackovic K1, Asselin-Labat ML2, Holroyd S2, Sleebs N1,

Barker H2, Lindeman G2, Visvader J2, Parisot J1 and Street I1

High Throughput Chemical Screening Facility1 and Victorian Breast Cancer Research Laboratory2, The Walter and Eliza Hall

Institute of Medical Research, 1G Royal Parade, Parkville, Victoria 3050, Australia

Secondary Screen

Background

Primary Screen


