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The Transgenic Models of Cancer Laboratory develops and
utilises sophisticated genetic models that recapitulate human
cancer. Using these models we can better understand how
cancer cells behave and metastasise, assess the genetic causes
of these diseases and develop biologically relevant systems for
testing novel therapeutic agents. One gene of particular
interest in our lab is Runx2 and the role it might play in
epithelial cancers.

Figure 1

Runx2 expression in mammary

glands predisposes to cancer. H&E

stained sections of MMTV-Runx2

transgenic mammary glands showing

A) precancerous changes B) ductal

carcinoma in situ and C)

adenosquamous carcinoma.

Figure 2

Whole-mount analysis of a 

carmine-stained mammary gland

from a MMTV-Runx2/erbB2

transgenic mouse. Small tumours are

evident throughout the gland.
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Figure 2

The role of Runx2 in breast cancer

The family of RUNX genes are essential
regulators in mammalian development. Like
many genes important for normal development,
the RUNX genes are linked to human cancer
but interestingly have been found to act as both
tumour promoters and tumour suppressors
depending on context. The RUNX2 gene, a
transcription factor known to regulate genes
involved in metastasis, has been found to
correlate with invasive and metastatic breast and
prostate cancer. We have shown that Runx2 is
expressed during mammary development (Blyth
et al., Blood Cells Mol. Dis. 2010; 45: 117) and
using a model in which we can delete the gene
from mammary epithelium, we are investigating
its function in breast tissue. In a transgenic
model, ectopic expression of Runx2 perturbs
normal mammary function with reduced alveolar
expansion and altered differentiation of
mammary tissue during pregnancy. We find that
transgenic expression of Runx2 causes
precancerous changes in breast tissue after a
prolonged period of time and can predispose to
ductal carcinoma in situ (DCIS) and mammary
carcinoma. These studies are carried out in
collaboration with groups at the University of
Glasgow. 
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The Transgenic Models of Cancer Laboratory

Using genetically modified in vivo models with
the same genetic mutations as found in the
human disease, we can learn more about how
these genetic lesions control cancer initiation and
progression. We have excellent models of
intestinal cancer, pancreatic cancer, breast cancer
and melanoma that we use to identify those
genetic events and signalling pathways that
cooperate to drive invasion and metastasis. Such
information will enable us to design new and
targeted therapeutic approaches. Our lab
collaborates with other research groups at the
Beatson Institute to maximise the potential of in
vivo cancer models, giving a more informed
understanding of how cancer cells behave in the
context of the whole animal. 

Since the arrival of Nick Morrice in August 2010, a new
proteomics laboratory has been established on level 2 for
three new mass spectrometers. The facility now has two
Orbitrap Velos mass spectrometers coupled to Easy-LC II
(from Thermo Fisher Scientific). This new system is ideally
suited to modern day proteomics experiments such as SILAC
and post-translational modification analysis owing to its greater
sensitivity, speed and resolution compared to the older Q-Star
system. 
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• Post-translational modification analysis of 
individual proteins; in particular 
phosphorylation, acetylation, methylation and 
ubiquitination.

• Method development to improve the 
proteomics service.

In January 2011, a second Orbitrap Velos system
will be installed for Sara Zanivan’s group. An
Exactive LC-MS system (Thermo Fisher) will also
be installed for Eyal Gottlieb’s group to permit
metabolite profiling at the Institute for the first
time.
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The experienced staff members provide
advanced knowledge and expertise for initiation
of proteomics projects and state-of-the-art
proteomics analyses to the Institute’s scientific
community. Although most of the activity of the
service is related to the analyses of samples for
protein identification and characterisation by MS,
the analysis of post-translational modifications,
especially protein phosphorylation, is a particular
forte of the service. Along with the investment
in MS instrumentation, we are expanding the
informatics capability of the facility. There is now
a dedicated MaxQuant server for the analysis of
SILAC data and in early 2011 the Mascot server
will be expanded, to reduce database search
times and to permit researchers direct access to
their Mascot search results. Also in 2011, label-
free quantitative tools will become available to
complement the spectral counting analysis
currently available through Scaffold.

The Facility focuses on four major areas:

• Complex protein mixture characterisation, 
which is used for the identification of protein 
partners in cellular pathways generated by 
pull-down experiments. 
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