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(Figure 3D). In contrast, tumors derived from the SPARC negative 
cell line, DU145, had significantly less SPARC targeted probe uptake 
(Figure 3 B,3C), and upon histological inspection, tumor cells had low 
or absent SPARC-NP-680 accumulation (Figure 3D). 

As prostate cancer has an increased tendency to metastasize to the 
bone and indeed, the bone is almost twice as likely when compared to 
other distant organs to have prostate cancer metastases [32], we wanted 
to determine whether the targeted SPARC specific nanoparticle based 
imaging agent could non-invasively detect bone tumors derived from 
prostate cancer cells. C42b or DU145 cells were implanted into the tibia 
of mice and imaged via tail vein injection of SPARC NP. Animals were 
imaged by FMT for SPARC expression and CT for anatomical imaging 
(Figure 4A). SPARC NP was able to image SPARC expressing prostate 
cancer in the bone with a 16.1 fold higher binding to C42b SPARC 
positive derived bone tumors vs. normal leg (Figure 4B). Further, 
there was a 10.6 higher binding of SPARC NP to the SPARC positive 
bone derived tumors when compared with SPARC low (DU145) bone 
tumors (Figure 4B). Similarly to the subcutaneous tumor findings, 
non-targeted control NP-750 had minimal accumulation in both the 
DU145 or the C42b derived tumors (Figure S2). Correlative histology 
confirmed the presence of SPARC expression in the C42b derived 
tumors (Figure 4C top) whereas there was little to no expression of 
SPARC in the control leg tibia (Figure 4C bottom) or the DU145 
derived tumors (Figure 4D). SPARC NP uptake as determined by 
680 fluorescence correlated with regions of high SPARC expression 
(Figure 4C). The probe confirmed the imaging findings and specificity 
for SPARC as there was little or no accumulation detected in control 
legs or DU145 derived tumors (Figure 4C, 4D). In another application, 
we demonstrated the imaging of prostate cancer lung metastases with 
SPARC NP. We employed a mouse model of intravenous injection of 
DU145 or C42b cells. Mice injected intravenously with DU145 cells did 
not develop lung tumors even after 6 months. However, mice injected 
with C42B cells intravenously showed lung tumor growth, mimicking 
metastatic disease (Figure 5A left). C42b injected mice also show 

binding of SPARC-NP-680 to the lung tumor, and fused FMT datasets 
with CT confirm probe signal within the tumor (Figure 5B). Histology 
confirmed the presence of tumors in the lungs (Figure 5A).

Discussion
While prostate cancer affects millions of men worldwide, current 

methods of prognostication are inaccurate. Biopsies often do not 
accurately reveal the tumor’s underlying aggressiveness, and many 
men unnecessarily undergo the most invasive form of treatment, 
radical prostatectomy [2]. In order to solve this clinical dilemma, we 
developed a nanoparticle targeting the protein, SPARC and validated 
its in vivo behavior by imaging. Critically, this targeted biomaterial is 
able to both identify areas of prostate tumor and provide important 
biologic information; namely, the degree of SPARC expression, which 
we and others have demonstrated to correlate with metastatic potential 
[6,35,37]. Indeed, we have been able to use our SPARC targeted 
nanoparticle to image not only “primary” tumors but also prostate 
cancer derived bone tumors and lung metastases. Thus, a SPARC 
based imaging agent may allow clinicians to not only stratify patients 
into appropriate treatment regimens but may also allow detection of 
metastases enabling accurate staging of the tumor burden as well.

The immunohistochemical results from the tissue microarrays 
show that SPARC expression in prostate cancer is present not only 
in the tumoral compartment but also in the stromal and epithelial 
compartments surrounding the tumor. This result was expected, as 
SPARC is a secreted matricellular protein and a known regulator of 
tumor-stromal interactions. Indeed, this finding has been corroborated 
in several other tissue microarray studies as well [4,15,19,25,38]. 
Increased SPARC expression in tissue microarrays has been correlated 
with increased tumor metastasis [1], and malignant prostate cancer has 
been shown to be induced by the stroma itself [8]. 

The overall goal of this imaging nanoparticle is to reduce the number 
of unnecessary radical prostatectomies and, conversely, to ensure that 
highly invasive tumors are treated aggressively. Importantly, SPARC 
expression imparts prognostic information in other solid tumors as 
well and may become the target of future molecular therapeutics. Thus, 
the potential clinical applications of this novel imaging agent extend 
beyond prostate cancer to a variety of tumor types and therapeutic 
indications. Furthermore, we anticipate that this biomaterial based 
approach could be used to target therapeutic and theranostic 
nanoparticles to SPARC avid cancers, opening the possibilities of more 
selective therapies.
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Figure S1: In vivo imaging using control NP. A. FMT image of non-
conjugated AminoSpark750 (control NP) in DU145 or C42b subcutaneously 
injected mice. B. Quantitation of control NP uptake in tumored mice.

Figure S2: In vivo imaging of intratibially injected mice using control NP.
A. FMT image of non-conjugated AminoSpark750 (control NP) in DU145 or 
C42b injected mice. B. Quantitation of control NP uptake in tumored mice.
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