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Live imaging opens up the possibility to visualize the dynamic
molecular and cellular events underlining different stages
of tumor evolution over long periods of time. The MMTV-
PyMT mouse model demonstrates a progressive disease that
parallels the stages of human luminal B breast cancer subtype,
exhibiting dissemination of cancer cells to the periphery [1].
Intravital imaging on the MMTV-PyMT mouse model can provide
insights on tumor processes. Since these are mammary tumors,
minimally invasive skin flap surgery allows optical access to the
breast tumor, followed by confocal imaging. When the skin flap is
removed, a glass microscope slide is attached to the skin behind
the mammary gland. An oximeter is used to monitor breathing
and pulse [1]. The breast tumor could then be monitored over
several hours and tumor processes such as cancer cell motility,
interactions between cancer cells and stromal cells in the
tumor microenvironment, and cancer cell intravasation can be
observed [1]. This imaging modality could also facilitate studies
examining response to therapy [1]. Intravital microscopy enables
visualization of highly dynamic processes while sectioning shows
static images.

This method is relatively non-invasive, as it does not affect the
peritoneal cavity, or any major blood vessels. Additionally,
it is commonly well tolerated by mice accompanied by easy
monitoring measures. Crossing the breast cancer mouse model
(MMTV-PYMT) into a transgenic reporter mouse (ACTB-ECFP)
enables visualization of the primary breast cancer niche (upper
part), showing the tumor in blue. Subsequent injection of high
molecular weight Dextran labeled with Fluorescein in green
before imaging allows observation of blood vessels. Intravital
imaging of tumors over several days and weeks can be achieved
by imaging windows [2]. The cartoon shows the various stromal
components within the tumor microenvironment involved in
tumorigenesis and could be studied by intravital microscopy [1].

Cancer metastasis greatly increases mortality rates. The lung is
a prevalent site for breast cancer metastases. The anatomical
localization and function of the lungs complicates intravital
imaging, as opening of the chest cavity leads to loss of negative
pressure resulting in collapsed lungs [3]. The alternative ex
vivo lung section imaging provides stability and depth, but the
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sectioning process is lengthy and leads to extensive cell death that
can interfere with the quality of imaging [4]. Ex vivo lung imaging
of whole lung lobes provides a reliable method to perform fast
and easy imaging of the lung metastatic niche [5]. To visualize
metastatic cells in the lung microenvironment (lower part), a
green fluorescent protein (GFP)-expressing MMTV-PyMT cell
line can be injected into fluorescent reporter mice (ACTB-ECFP)
that highlight the lung parenchyma in blue. As with the primary
tumor, the cartoon shows the various cells within the metastatic
microenvironment that could be studied using this method [5].

Acknowledgement

This work was supported by a Department of Defense Postdoctoral
Fellowship (W81XWH-11-01-0139) to V.P.



2016

Vol.4 No. 2:67

Primary breast cancer niche

MMTV-PyMT x ACTB-ECFP (blue)
injected with Dextran (green)
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