
Fig 3: The macro-metastasis on the diaphragm was scanned 
separately for LUC2 (a), stained positively for H&E and GFP 
(b,c) and cultured on adherent (d) and non-adherent (e) 
flasks. The metastatic cells in culture had a similar GFP signal 
to the primary tumour.    
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Fig 2: The metastases on the diaphragm (a,b) and in the  
abdominal lymph nodes (a,c) could be visualized through the  
skin, but only after removal of the primary tumour. 
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Fig 1: The growth (a,b) of the orthotopic DU145N tumour could  
be followed in time using the LUC2 signal. As shown in the  
experiment above, metastases can only be visualized after  
sacrificing the mice (c). 
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Results DU145N-M21 on nude mice 

Introduction 
 

We have established bioluminescent and combined 
bioluminescent/fluorescent prostate cancer (PCa) metastasis xenograft 
models using several PCa human cell lines and xenografts. Upon 
subcutaneous and orthotopic inoculation, tumour growth and micro-
metastases were detectable with bioluminescence imaging (IVIS). The 
presence of metastasized PCa cells was verified with 
immunohistochemistry and RT-PCR of human-specific gene expression 
in various mouse organs.  
 

Conclusion 
 

PCa growth and metastatic spread of cells can be monitored in distant mouse organs 
using bioluminescence in the orthotopic and subcutaneous xenograft model. The 
bioluminescent signal of the tumour and metastatic lesions could be verified by RT-PCR, 
histological and immunohistochemical staining. These preliminary data are a promising 
start to establish an in vivo preclinical model of metastatic PCa.  
 

Materials and methods 
 

Human PCa cell lines DU145N and PC346C expressing luciferase-2 
(LUC2) or the M21 fusion protein LUC2/enhanced green 
fluorescent protein (eGFP) were  injected orthotopically in athymic 
nude mice. The human derived xenograft PC339 expressing the 
M21 fusion protein was injected subcutaneously in NOD scid 
gamma (NSG) mice. Bioluminescence was monitored over time 
using the IVIS Imaging System. Mice bearing tumours were 
sacrificed and the tumours were removed when they reached 
approximately 1000 mm3. The mice were again imaged and 
positive and negative organs were harvested. RT-PCR for human 
PBGD, GAPDH, AR and PSA and immunohistochemical staining for 
keratin-18 or GFP was performed on mouse organ tissues to 
confirm presence of human cells. 
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Results PC339-M21 on NSG mice 

Results PC346C-LUC2 on nude mice 

Fig 5: On H&E staining, tumour cells could be 
identified in the primary tumour and in lymph nodes. 
The presence of these cells could be confirmed with a 
GFP staining. Positive LUC2 signals from the intestine 
and liver could not be confirmed.     
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Cell line or xenograft Tag SQ or ortho Disseminated LUC signal 

DU145N M21 SQ No 

ortho Yes  

LUC2 SQ No 

ortho Yes 

PC346C M21 SQ No  

ortho Yes 

LUC2 SQ Yes 

ortho Yes 

VCaP M21 SQ Yes 

ortho Yes 

PC339 M21 SQ No 

M21 on �v-SCIDS SQ Yes 

Table 1: Overview of developed PCa xenograft mouse models and their ability to  
disseminate as measured using IVIS. 

Fig 7: The presence of tumour cells in most LUC2 positive 
organs could be confirmed with qPCR for human AR, PSA, 
GAPDH and PBGD.  

Fig 4: The presence of tumour cells in most LUC2 positive 
organs could be confirmed with qPCR for human GAPDH 
and PBGD.  

Fig 7: The growth (a,b) of the subcutaneous PC339 tumour could  be followed in time by measuring the LUC2 
signal. 35 days after tumour removal a LUC2 signal was measured originating from a macrometastasis of the liver 
(c). Cells derived from the macrometastasis were cultured in non-adherent flasks and had a similar GFP signal to 
the primary tumour (d). 
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Fig 8: So far, the presence of tumour cells could only 
be confirmed with H&E and KER18 staining in the 
primary tumour.  
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Fig 6: The growth (a,b) and part of the metastatic spread (c) of 
the orthotopic PC346C tumour could be followed in time by 
measuring the LUC2 signal.  
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