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CTC Collection from Mouse Models
Overview
from both primary and distal tumors and allow for genomic,
RNA and protein expression analysis.

Establishing xenograft tumor models from patient-derived tumor
tissue (PDX) at low passage is believed to conserve original tumor characteristics such as heterogeneous histology, molecular
signature, and tumor architecture and vasculature.1 Patient-derived xenografts may offer relevant predictive insights into
patient outcomes when evaluating the efficacy of novel cancer
therapies.2 Circulating tumor cells (CTCs) collected from these
PDX models can provide a broad understanding of both the status of the cancer and the response to treatment since they come

Analysis of CTCs from mouse models has been limited, due
to challenges such as a small sample volume, low number of
CTCs, and the difficulty to collect blood without epithelial contamination. Vortex has developed a protocol for isolating and
characterizing CTCs from mouse blood,3 opening the opportunity to interrogate CTCs in xenografts, PDX, and mouse models of
cancer.
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To validate the workflow for mouse blood processing using the
Vortex technology, 500 MDA-MB-231 cells (human breast cancer)
were spiked into 500 μL of mouse blood, diluted 20X with PBS buffer. After processing, isolated cells were fixed with 4% PFA, stained
for Cytokeratin, DAPI, CD45, and enumerated to evaluate capture
efficiency and purity. Vimentin was added in some studies.
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cells (200x103 cells/animal) dissociated from primary tumor.
Cancer cells were mixed with growth factor reduced Matrigel
and implanted surgically into the fourth mammary fat pad of
4–6 weeks old female NOD SCID gamma mice. When the
tumor volume was ~1000–1600 mm3, animals were euthanized.
Blood was reached via cardiac puncture from the right ventricle
into 1 mL EDTA-coated microtainer tubes and processed through
Vortex technology. Isolated cells were stained and enumerated
as described above.

Mouse xenograft models were prepared either with MDAMB-231 cells (2.5–10x106 cells/animal) or with patient tumor
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Validation with orthotopic breast cancer xenograft
models
Different locations were tested for blood collection (Figure 1):
Cardiac puncture provided CTCs from Day 7 onward, with a CTC
number increasing over time (Graph). In the saphenous vein,
CTCs were detected only from Day 28 and the CTC number remained low. Retro-orbital bleeds showed extensive contamination
by epithelial cells making it not suitable for CTC studies.
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A capture efficiency of 48% was obtained for MDA-MB-231 cells
spiked in mice blood, with a purity of 49%. The Vortex system was
able to isolate tumor cells with cell spikes as high as ~7500 cells in
500 µL.
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Figure 1: CTC number over time versus tumor volume for blood collected by cardiac puncture.

CTCs were detected in the animals implanted with tumor cells,
either from cancer cell lines either from tumor patient derived cells.
Staining revealed CTCs (defined as DAPI+, CK+, CD45–) present as
individual cells, clusters of multiple CTCs or heterogeneous clusters
of CTCs and immune cells (Figure 2). CK+ only, Vimentin+ only and
CK+ Vimentin+ CTCs were detected, demonstrating the ability of
the Vortex technology to capture CTCs independent of their stage
in the epithelial-to-mesenchymal transition. CTCs were detected
and enumerated in samples with as high as 3500 CTCs/0.1 mL. In
parallel, 0 and 2 CTCs/0.1 mL were collected from the blood obtained from the two control animals implanted with Matrigel alone.

Conclusions
• Human CTCs can be isolated with high efficiency and purity
from blood of a tumor xenograft model of breast cancer using
label-free Vortex system.
• Blood collected through cardiac puncture is better suited to CTC
studies with Vortex technology, compared to blood from saphenous vein or retro-orbital sinus.
• A broader understanding of both the cancer biology and
therapeutic response can now be studied in mouse models by
collecting and characterizing CTCs.

Figure 2: Gallery of cells isolated from mice blood with Vortex technology after immunostaining.
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