


4. Provide a brief list of keywords: (limit to 20 words) liposarcoma, amplicon, oncogene,
Protein phosphatase, apoptosis, chemotaxis, Ded1, Sup35, protein translation, c-MET,
Transformation.

5. Summarize the progress during the period of this report and its impact on your plans
for the remainder of the project. Include a summary of the progress toward the
achievement of the originally stated aims and list the significant results:

Our plan was to determine which genes within the 1923 amplicon (a genetic rearrangement
frequently found in aggressive liposarcomas) were the more oncologically relevant. Previous
work had reduced the likely candidates to two, the dual specificity protein phosphatase
DUSP12 and the ATF6 transcription factor involved in the unfolded protein response (UPR),
but which of these two genes was more cancer relevant was unknown. In an attempt to
mimic what is seen in primary tumors, we established stable cell lines that ectopically over-
express DUSP12 and ATF6 in isolation in HEK293 cells. Using Western analyses and an
ATF6-dependent reporter plasmid we demonstrated that the resulting cell lines did
overexpress either DUSP12 or ATF6. We then compared the properties of these cell lines to
similar lines established with empty vector alone. Furthermore we extended our previous
observation that that the DUSP12 ortholog in budding yeast (designated Yvhl) interacts with
a RNA helicase (Ded1). This interaction is retained in human cells a DUSP12 was found to
specifically interact with the human Ded1 homolog (Ddx3). This suggests that the role of
DUSP12/Yvh1 is evolutionarily conserved and is in accordance with our previous
observation that expression of human DUSP12 can rescue the phenotypes of Yvh1 disruption
in the budding yeast S.cerevisiae.

We next examined the consequences of ectopic expression of DUSP12 or ATF6 on several
cancer relevant properties. Overexpression of DUSP12 or ATF6 did not affect cell
proliferation, but cells overexpressing DUSP12 were very resistant to apoptosis induced by
staurosporine or thapsigargin. Additionally, cells overexpressing DUSP12 displayed higher
motility (based on scratch wound and transwell assays) suggesting that oOverexpression of
DUSP12 leads to several cellular properties in common with known oncogenes.

In order to gain a better understanding of how DUSP12 overexpression leads to these
~ cancer-relevant properties we used subjected our stable cell lines to gene expression profiling
focusing on cancer relevant genes using qRT-PCR arrays. These approaches identified 5
genes that were reproducibly up regulated compared to the control cell lines. Within these 5
candidate genes was the proto-oncogene c-Met, a receptor tyrosine kinase, whose activity is
closely linked to cellular transformation and whose misregulation is observed in a variety of
different primary tumors.

Our results to date indicate that DUSP12 is likely the more oncologically relevant gene
within the 1923 amplicon and suggests a possible link between DUSP12 overexpression and
c-Met activity. We are planning to determine whether specific overexpression of DUSP12
modulates signaling downstream of the Met receptor. Using siRNA approaches we are also
investigating the consequences of knocking down DUSP12 expression on c-Met signaling as
well as on sensitivity to apoptosis as well as cell motility.
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6. In layperson’s terms, summarize the progress during the period of this report.
Explain any medical significance or implications of your results to date:

In order to potentially develop new anti cancer drugs we need to first better understand the genes
that when expressed at too high or too low levels drive the diseased state. Our genetic material is
relatively static, but under certain cases, our DNA can acquire mutations or undergo larger
rearrangements, including losing portions of specific chromosomes thereby reducing the level of
expression of the lost genes. Alternatively, by inappropriately copying portions of specific
chromosomes (this is called genetic amplification and the specific region of the chromosome that is
copied is called an amplicon) would leading to inappropriately high level expression of the genes
within the amplicon. Both chromosome loss and amplification are associated with cancer
progression although the precise mechanism depends on the identity of the genes lost or amplified.

Comparing the DNA of normal tissues and tumor samples previously identified a region on
chromosome 1 (called 1923) that was amplified in many patients with liposarcomas. This suggested
that there was likely a gene within the 1923 amplicon that was responsible for driving the onset or
progression of liposarcomas. The problem lies in that this amplicon contains many genes so trying
to identify which gene or genes “drives” liposarcomas was challenging. By comparing the DNA
from many different patient-derived liposarcomas, molecular techniques pared this list down to two
the two most likely genes, DUSP12 and ATF6. Which of these genes is most closely associated
with liposarcomas was unknown when we began this project.

In order to determine the consequences of selective overexpression of DUSP12 and ATF6 we
engineered non-cancerous human cells lines that forced overexpression of these two genes in
isolation.  Although cancers represent a very large number of distinct molecular changes, most
cancer cells have several biological properties in common that distinguish them from non-cancer
cells. We therefore asked which of the cell lines (DUSP12 or ATF6 overexpressing) had more
cancer-relevant properties. These experiments suggested that DUSP12 was more likely to be
oncologically relevant, although we cannot exclude a possible role for ATF6 at this time.

We then asked how forced overexpression of DUSP12 could lead to cancer progression. Looking
at the expression of almost 100 previously known cancer-relevant genes, we found a small subset
that were reproducibly overexpressed in cells that express high levels of DUSP12. Within this
subset is a gene called c-Met that is known to be up regulated in many different cancers, and when
inappropriately expressed is known to impart some of the same biological characteristics as our cells
engineered to overexpress DUSP12. This raises the possibility that cells with elevated DUSP12
become cancerous due to increased expression of c-Met. We are currently investigating whether this
hypothesis is true. There are very real clinical consequences for this hypothesis as there are several
approved drugs that function to oppose c-Met signaling. If we find that the increased expression of
c-Met in cells that overexpress DUSP12 contributes to their ability to promote cancer development
or progression, then it might suggest that patients with the 1q23 amplicon might benefit from these
c-Met specific drugs. If cancer promotion by DUSP12 overexpression is independent of c-Met
signaling then it suggests the possibility that DUSP12 might represent a novel target to develop
therapeutics against to combat liposarcomas and potentially other cancers.

‘ﬂoj&?& Betoc /2200

Principal Investigator (signature) Date

*Reports due by 31 July 2010



m’g//,ﬂ,y«/\

Department Chair (signature)

*Reports due by 31 July 2010

P Dale





