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Introduction: Metastasis has been shown to be an inefficient process, with the primary tumour 
shedding a high number of cancer cells into the circulation, and very few going on to form overt 
metastases.1,2 Previous studies have shown that molecular barriers and unfavorable survival 
conditions in distant organs may impede the formation of lethal metastases.3 However, tumour 
vasculature is often considered “leaky” as a result of compromised vascular endothelial barrier 
function, and thus would more easily facilitate the transport of cancer cells from the circulation 
back into the original tumour. This concept termed “tumour self-homing” involves the 
recruitment of circulating tumour cells from the bloodstream, contributing to both primary tumour 
growth as well as the dissemination of cells at distant sites, and has been shown to occur in 
animal models of human breast, colon and melanoma cancer.4 In this work, we hypothesized 
that by using dual-luciferase imaging we would be able to demonstrate for the first time, a 
noninvasive method to track the long term fate of two cancer cell populations in an efficient 
model of whole body tumour self-homing.  
 
Methods: BALB/c mice received an injection of 3x105 Renilla luciferase (RLuc) expressing 
parental 4T1 cells into the mammary fat pad (MFP) to generate a primary tumour. After 7 days 
of primary tumour growth, ultrasound guidance was used to inject 2x104 firefly luciferase (FLuc) 
expressing, brain-seeking 4T1BR5 cells into the beating mouse heart. RLuc and FLuc BLI were 
performed over the next two weeks on adjacent days to evaluate the number of metastases 
throughout the mouse body that are composed of each cell type (RLuc v. FLuc signal). BLI was 
performed on an IVIS Lumina optical/x-ray system. Immunological staining was performed on 
tissues at endpoint to evaluate the presence of both cell types. 
 
Results: On day 19, the number and location of RLuc positive metastases per mouse was 
quantified throughout the body and compared to the number and location of FLuc positive 
metastases detected on day 20. Across all mice, an average of 10.62.0 total metastases (RLuc 
or FLuc) were detected. The number of metastases that were both RLuc and FLuc positive 
(M=9.81.9) was significantly higher than the number of metastases that were either only 
RLuc-positive (M=0.60.4; p<0.01) or FLuc-positive (M=0.20.2; p<0.001).  
 
Discussion: Here, we demonstrate the utility of dual luciferase BLI to visualize cancer 
self-homing in a mouse model of breast cancer metastasis. Remarkably, we found that 
circulating breast cancer cells are more likely to seed and form metastases at distant sites 
where spontaneous metastases have already started growing than they are to seed at new 
sites. Future work will look at the potential of exploiting these self-homing properties of cancer 
cells to use them as vehicles for self-targeted delivery of therapeutic agents to primary and 
metastatic tumours. 


