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Abstract: Existing clinical imaging procedures lack sensitivity and specificity in detecting early prostate cancer bone me-
tastatic lesions. In this study, we developed a highly reproducible bone metastasis xenograft model and identified possible
molecular imaging candidates for detecting early bone metastatic lesions. Bone trophic human prostate cells (PC-3B1)
were isolated and characterized for their ability to reach bone after intracardiac injection into SCID mice. The appearances
of skeletal metastases were evaluated using digital radiographic imaging and confirmed by necropsy and histology. The
PC-3B1 cells retain a bone homing phenotype after long term propagation in tissue culture and exhibit progressive bone
lesions within 3 weeks following intracardiac injection. Comparative transcription signatures of PC-3 and PC-3B1 cells
were determined using a cancer specific microarray and confirmed by RT-PCR analysis. The analysis identified increased
expression of four cell surface molecules in PC-3B1 cells that may be suitable as molecular imaging candidates to detect

bone micro metastases.

INTRODUCTION

Recent advancements in the field of molecular imaging
have led to innovative techniques for imaging biological
processes in living subjects. These methods have high
specificity and sensitivity and are useful in imaging specific
cellular and molecular events related to disease processes
[1]. Magnetic resonance spectroscopy imaging (MRSI)
has shown promise in the evaluation of clinical staging of
prostate cancer when it is combined with magnetic resonance
imaging (MRI) [2-4]. Although MRSI can significantly
improve clinical assessment and plays a confirmatory role in
the identification of the disease during initial staging [2-5],
the modality is not yet accurate or sensitive for detection of
prostate cancer bone metastatic lesions.

The use of novel MRSI nanoparticle contrast agents to
target specific cellular processes holds promise for increas-
ing sensitivity and specificity in prostate cancer imaging.
Superparamagnetic iron oxide nanoparticles (SPION)
directed at the prostate-specific membrane antigen (PMSA)
used to detect prostate cancer cells represents the first in an
expanding line of MR contrast agents [4, 6, 7]. Additional
nanoparticles have been created that are specific for targeting
cell surface molecules such as E-selectin, Her2/neu, 9.2.27
proteoglycan sulfate and integrin aVB3 [8-10]. These cell
surface imaging candidates provide enhanced specificity
in that magnetic nanoparticles directed at transmembrane
receptors highly expressed in tumors will be less likely
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to collect in off target sites within the body [8]. In prostate
cancer, specific cell adhesion receptors called integrins, are
persistently expressed on the cell surface of invasive prostate
tumor cells in metastatic lesions [11]. While the a6p1
integrin and its novel variant a6ppl [12, 13] are excellent
targets for detecting or preventing metastatic prostate cancer
[14], additional cell surface molecules may be equally strong
imaging candidates.

Murine xenograft models of human prostate carcinoma
bone metastasis have been established using direct injection
of cancer cell lines into the left ventricle to characterize pros-
tate tumor cell interactions with the bone microenvironment
[15, 16]. The purpose of our study was to establish a human
bone trophic prostate cancer cell line using a xenograft
model and to use these cells to identify potential membrane
specific target genes suitable for molecular imaging probe
development specific for prostate cancer bone metastasis.

MATERIALS AND METHODS
Prostate Cancer Cell Lines

The PC-3 cell line was obtained from American Type
Tissue Collection (ATCC, Manassas, VA) and grown using
standard tissue culture conditions as previously described
[17]. The PC-3B1 cells were isolated from the bone marrow
of SCID mice that had been injected six weeks previously
with the PC-3 cell line [14]. Isolation of the cells was guided
by radiographic detection of the lesion and flushing the bone
cavity with phosphate buffered saline (PBS). The resulting
mixture was placed on laminin-332 coated tissue culture
dishes and grown to confluency using optimal growth
conditions for PC-3 cells. The resulting PC-3B1 cells were
immortal and maintained in tissue culture for 5 weeks,
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formed tumors in SCID mice, contained epithelial morphol-
ogy, and expressed epithelial markers such as cytokeratin
and a6 integrin [14].

Animal Injections and Imaging

All animal experiments were performed using the
facilities and staff of the Experimental Mouse Shared
Service located at the Arizona Cancer Center. The mice were
injected, weighed and observed for critical signs of morbid-
ity twice weekly. Animals were euthanized if they showed
signs of pain/suffering including rapid, slow, and shallow
or labored breathing, rapid weight loss, anorexia, hunched
posture, hypo- or hyperthermia, cachexia, diarrhea or
constipation, paralysis or impaired ambulation, lethargy,
and/or nasal/ocular discharge or if micro fractures were
scored on the radiographic analysis. Animals were
euthanized via CO, inhalation. All procedures were
performed in accordance with protocols approved by the
University of Arizona institutional animal care and use
committee.

Intracardiac injections procedures were performed by the
same person, Bethany Skovan, of the Experimental Mouse
Shared Service of the Arizona Cancer Center. Mice were
anesthetized with isoflurane (2-3% delivered through a nose
cone). Injections were performed using a 27g needle and
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injected into the left ventricle of the heart between the
3 and 4™ or between the 4™ and 5" intracostal space as
previously described by others [15]. The presence of bright
red arterial blood indicated that the needle was properly
placed. Approximately 0.5 x 10° cells in 0.2 ml of PBS
containing Ca™, Mg"™" were injected. Twelve mice per group
received a single injection to avoid excessive damage to the
heart. Mice were allowed to recover from anesthesia and
observed for any odd behavior. Mice with incorrectly placed
injections as judged by early death or presence of chest tumor
at necropsy were removed from the study. Accordingly, a
range of six to eight mice per group are reported in Table 1
and seven to eight mice per group are reported in Fig. (3).

Radiographic Imaging

Animals were anesthetized with ketamine-HCI (50mg/
kg) and xylazine (15-20mg/kg). Radiographs were taken 3,
4, 5 and 6 weeks after tumor cell injection using a Faxitron
MX-20 machine at 7uM nominal resolution with an X-ray
current of 300 uA and a voltage of 26kV (Faxitron X-ray
Corp., Wheeling, IL). Each digital image requires 10
seconds. Animals were allowed to recover from anesthesia
and returned to the animal care facility. Images were read
and interpreted by G.D.P. (board certified radiologist)
without knowledge of the treatment groups.

Table 1. Radiographic Detection of Metastasis
PC-3 Cells 3 Weeks 4 Weeks 5 Weeks 6 Weeks
Mouse

1 Normal Normal Normal Normal
2 Normal Normal LPT, LPH LPT, LPH
3 Normal Normal Normal Normal
4 Normal Normal Normal Normal
5 Normal Normal Normal Normal
6 Normal Normal Normal Normal

PC-3B1 Cells 3 Weeks 4 Weeks 5 Weeks 6 Weeks

Mouse
7 Normal Normal Normal Normal
8 LPT LPT LPT, RPH LPT, RPH
9 Normal Normal LPT LPT
10 RMT RMT, RMF RMT, RMF, RDT RMT, RMF, RDT
11 RMT RMT, RPT RPT, RMT, RDT, LPT *Terminated
12 Normal Normal LPT LPT
13 RPT RPT, LPF RPT, RMT, LDT, LPF *Terminated
LPU RPH, LPH, LPU

14 LPT LPT LPT, RDF, RPT, RPH LPT, RDF, RPT, RPH

Code: LPT = left proximal tibia; LPH = left proximal humerus; LDT = left distal tibia; LPF = left proximal fibula; LPU = left proximal ulna; RPH = right proximal humerus;
RMF = right mid femur; RMT =right mid tibia; RDT = right distal tibia; RPT = right proximal tibia.
*Mice were terminated according to study protocol to prevent development of severe fractures.
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Histological Analysis

At the end of the study, animals were euthanized via CO,
inhalation. Organs were harvested and processed by the
Arizona Cancer Center core service for tissue acquisition and
molecular analysis (TACMASS). Tissues were harvested,
fixed in 10% neutral buffered formalin for 24 hours,
processed and embedded in paraffin. Routine hematoxylin
and eosin (H&E) stains were performed on three micron
sections of tissue cut from the formalin fixed, paraffin
embedded (FFPE) blocks. Hematoxylin counterstaining was
performed on the Discovery XT Automated Immunostainer
(Ventana Medical Systems, Inc. (VMSI), Tucson AZ)
instrument using VMSI validated reagents. Following
staining on the instrument, slides were dehydrated through
graded alcohols to xylene and coverslipped with Pro-Texx
mounting medium. Images were captured using an Olympus
BX50 and Spot (Model 2.3.0) camera. Images were
standardized for light intensity.

DASL Array Gene Expression Analysis

Total RNA was isolated from PC-3 or PC-3B1 cells
following multiple passages in standard cell culture condi-
tions. The isolated RNA was quantified by UV spectroscopy
using the NanoDrop 1000 (NanoDrop technologies, Inc.,
DE) and subjected to cDNA-mediated annealing, selection,
extension and ligation assay (DASL) gene expression analy-
sis (Illumina, Inc.). Agilent BioAnalyzer traces were also
conducted using the RNA Nano 6000 series Il Lab Chip
(Agilent Inc.) to assess overall RNA quality. Illlumina’s
DASL is a gene assay designed to generate expression
profiles. The DASL assay was used with the standard human
cancer panel from Illlumina and with the universal 16 bead
chip. The assay was performed according to standard
Illumina protocols (Illumina Bead Station DASL System
Manual). Briefly, the human cancer panel from Illumina
comprises a pool of selected probes groups for 502 unique
cancer gene mRNAs, each mRNA being targeted in three
locations by separate probes. For each sample, input quantity
for the reaction was normalized to 200 ng (5 ul at 40 ng/ul).
This was converted into cDNA using biotinylated random
nanomers, oligo-deoxythymidine 18 primers and Illumina
supplied reagents according to manufacturer instructions.
The resulting biotinylated cDNA was annealed to assay
oligonucleotides and bound to strepavidin-conjugated
paramagnetic particles to select cDNA/oligo complexes.
After oligo hybridization, mis-hybridized and non-
hybridized oligos were washed away, while bound oligos
were extended and ligated to generate templates to be subse-
quently amplified with shared PCR primers. The fluores-
cently labeled complementary strand was hybridized as
per standard protocols to a universal DASL 16x1 Bead
Chip. The universal 16 Bead chip platform is composed
of 16 individual arrays and for each sample three technical
replicates were performed. After hybridization, the arrays
were scanned using the Illumina Bead Array reader 500
system.

Real-Time PCR

Total RNA was isolated from PC-3 and PC-3B1 cells and
reverse transcribed into cDNA. Tagman Gene Expression®
probes for AXL (Hs00242357_m1), CD34 (Hs00156373_m1),
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CDH11 (Hs00156438_m1), MET (Hs01565584_m1) and the
reference gene human ACTB (beta actin) were purchased
from Applied Biosystems (Foster City, CA). Real-time PCR
was performed using a Roche Lightcycler calibrated using
human reference total RNA (Applied Biosystems) and
the relative expression of each target gene was generated
with the Roche Lightcycler 480 Il software. Expression
levels of each gene were normalized to the reference gene
ACTB prior to determining the fold change of PC-3B1 to
PC-3 cells.

Flow Cytometry

The prostate cells were harvested using 5 mM EDTA in
PBS, washed once in PBS and then resuspended in 200 pL
of 0.2%BSA/PBS containing primary antibody (1:200) for
the a6 specific rat mAb J1B5 generated by Dr. Caroline
Damsky [18]. All antibody incubations were performed for
30 minutes on ice. Primary antibody binding was detected by
Alexa 488 anti-rat secondary antibody (1:1000) and analyzed
using the Flow Cytometry Service of the Arizona Cancer
Center.

Immunocytochemistry

The prostate cancer cells were grown on glass coverslips
overnight, rinsed in PBS and fixed using ice cold 100%
methanol for 10 minutes followed by dipping in 100% ace-
tone. Non-specific binding was blocked using 2% BSA in
PBS. The mouse monoclonal cytokeratin 10.11 (CK10.11)
antibody was a gift from Dr. Robert Cardiff, (University of
California, Davis, CA) and was used at 1:800 for 30 minutes
at room temperature. Primary antibody binding was detected
by Alexa Fluor 568 donkey anti-mouse secondary antibody
(1:600) for 30 minutes at room temperature. The coverslips
were mounted onto slides using Prolong Antifade reagent
from Invitrogen (Carlsbad, CA) and images were collected
using a Zeiss Axiophot (Carl Zeiss, Gottingen, Germany)
equipped with an Axiocam camera.

Statistical Analysis

Gene expression data obtained from the DASL array was
tested for significant differences between PC-3 and PC-3B1
human prostate tumor cells using a heteroskedastic t-test
following normalization using Illumina ® software.

RESULTS
Radiographic Imaging of Xenograft Tumor Growth

Injection of isolated human prostate cancer PC-3B1 cells
into SCID mice in separate trials resulted in reproducible in
vivo bone homing of the cell line. The PC-3B1cells were
obtained previously by isolation from the bone marrow of
SCID mice that had been injected six weeks previously with
the PC-3 cell line, as described in the Methods. The PC-3B1
and parental PC-3 cells express the epithelial cell marker
integrin a6 as determined by flow cytometry and cytokerat-
ins as determined by immunocytochemistry (Fig. 1). Digital
radiographic images of tumor growth in skeletal regions of
live SCID mice were taken at 3, 4, 5 and 6 weeks post in-
tracardiac injection of prostate cancer PC-3B1 cells. Fig. (2)
represents the presence of osteolytic activity near the epiphy-
seal plate as early as 4 weeks post injection. The lesions
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Fig. (1). Epithelial markers in PC-3 and PC-3B1 cells. (A) PC-3 and PC-3B1 cells were analyzed by flow cytometry for cell surface
expression of the o6 integrin. (B) PC-3B1 cells (top panel) and PC-3 cells (bottom panel) were analyzed using immunohistochemical

detection of cytokeratins 8 and 18 (K8/18). Scale bar =100 pm.

were progressive and the increased bone loss by 5 and 6
weeks resulted in termination of the animals prior to the
development of severe fractures, as dictated by protocol.
Tumor growth characteristics through standard radiographic
imaging was documented in mice injected with PC-3 cells
(mice 1-6) or PC-3B1 cells (mice 7-14). Table 1 indicates
the early onset of skeletal metastasis in PC-3B1 cells as
compared to PC-3 cells. At 3 and 4 weeks post tumor
cell injection, mice injected with PC-3 cells did not have
detectable skeletal metastases while 5/8 (62.5%) of mice
injected with PC-3B1 cells had lesions in skeletal regions as
indicated in Table 1. The number of mice injected with PC-
3B1 cells with detectable skeletal metastases at 5 and 6
weeks was significantly higher than PC-3 injected mice, 7/8
(87.5%) mice and 2/6 (33%) mice, respectively. Further-
more, mice 11 and 13 injected with PC-3B1 cells developed
micro fractures by 5 weeks and were terminated at 6 weeks
prior to frank fractures as dictated by the study protocol. The
distribution of skeletal metastases in mice injected with PC-
3B1 cells at 3 weeks was predominantly localized to one or
two major regions, but bone lesions increased in prevalence
in multiple areas by 4, 5 and 6 weeks as noted in Table 1.

Xenograft Tumor Growth

We next determined the metastatic fate of the PC-3B1
cells in selected organs other than the bone. A group of eight
or seven animals were successfully injected with either PC-3
or PC-3B1 cells, respectively. Fig. 3 shows histological
appearance of PC-3B1 metastases in formalin fixed paraffin
embedded mouse tissues at 6 weeks post intracardiac
injection. Although some metastatic lesions were detected in
the adrenal gland (Fig. 3A) and liver (Fig. 3B), metastatic
lesions predominated in the femur (Fig. 3C) and tibia (Fig.
3D). Histological assessment of metastatic regions of mice
injected with either PC-3 or PC-3BL1 cells shown in Fig. (3E)
indicates that 3/8 (37.5%) of PC-3 injected mice had adrenal
metastasis and 2/8 (25%) harbored bone lesions. In contrast,
mice injected with PC-3B1 cells had 2/7 (28.6%) mice with

liver metastases, 6/8 (85.7%) with adrenal gland metastases
and 6/7 (87.5%) with bone lesions. It is important to note
that one mouse injected with PC-3B1 cells developed a large
primary tumor in the cardiac region of the animal resulting
from inappropriate injection. There was no evidence of
detectable metastases in the heart, lung or kidneys in either
group with accurate injections.

Fig. (2). Progressive bone metastatic lesions were detected by
digital radiographs. Digital radiographic images of tumor growth
in skeletal regions of live SCID mice were taken at (A) four,
(B) five, and (C) six weeks post intracardiac injection of prostate
cancer PC-3B1 cells. The presence of osteolytic activity near the
epiphyseal plate is apparent at 4 weeks post injection and increases
in severity at 5 and 6 weeks (arrows).
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Fig. (3). Histological detection of metastatic lesions. Six weeks
post intracardiac injection of PC-3B1 cells, the mouse organs were
harvested and processed for H and E staining. (A) Metastasis in the
medullary portion of adrenal gland, (B) Liver with expanding
metastasis, (C) Metastasis in head of femur with destruction of
epiphyseal plate, (D) Metastasis in head of tibia showing erosion to
the bone surface. Bar equals 100 microns. Part (E) indicates the
percentage of mice per group with metastatic lesions in the liver,
adrenal or bone. Seven mice were successfully injected with PC-
3B1 cells and 8 mice were successfully injected with PC-3 cells.

Bone Trophic Prostate Tumor Cell Gene Transcription
Analysis

As stated earlier, the goal was to identify molecular
imaging candidates based upon three criteria, one of which
was increased expression in bone trophic tumor cells. We
utilized a comparative analysis of the DASL gene expression
assay for parental PC-3 cells and PC-3B1 cells grown in
tissue culture conditions following isolation from mouse
bone lesions. The complete expression array results are
detailed in Supplementary Fig. (1). The primary data was
screened to determine genes that showed at least a 1.5 fold
increase in expression in the PC-3B1 cells as compared to
the PC-3 cells. The analysis revealed 55 genes with 1.5 fold
or higher expression in PC-3B1 cells. The next two criteria
(membrane receptors and expressed in human tumors) were
applied and Table 2 lists four specific genes that fit the
criteria. Fig. (4) shows quantitative real-time RT-PCR results
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confirming the DASL array results for fold changes in AXL,
CDH11, CD34 and MET in PC-3B1 cells when compared to
PC-3 cells. We note with interest that the majority of the
increased genes expressed in the more aggressive bone
trophic line are normally considered hematopoietic rather
than epithelial markers. This data is consistent with previous
reports in that metastatic tumor cells undergo adaptation to
their environment and the adaptation is a stable phenotype
since these cells were passaged in tissue culture after
retrieval from the mouse bone marrow [19].

DISCUSSION

Our study demonstrates a reproducible prostate cancer
bone xenograft metastasis model using a bone trophic
cell line (PC3-B1) established from intracardiac injection of
human PC-3 prostate cancer cells into SCID mice. The
human PC-3BL1 bone trophic cell line exhibits a bone homing
phenotype since six of seven animals developed prominent
skeletal lesions as compared to two of eight using PC-3 cells.
Previously developed mouse xenograft intracardiac injection
models have produced skeletal metastases varying from two
of seven mice injected with LNCaP C4-2 cells to two of
three mice injected with PC-3 cells [16, 20, 21]. Our results
correspond with these studies in that PC-3 cell injection pro-
duced low but reproducible levels of total skeletal metastases
with only two out of eight mice developing lesions. In
contrast, the PC-3B1 cell line demonstrated -effective
bone homing characteristics and six out of seven animals
developed prominent skeletal lesions.

The bone lesions in PC-3B1 mice were analyzed using
digital radiographic imaging and were detected as early as
three weeks post intracardiac injection. These skeletal
lesions in prominent long bones including the tibia and
femur and to a lesser extent the ulna, fibula and humerus,
presented with substantial bone loss in the trabecular bone.
Over time, the skeletal lesions became increasingly higher in
number with greater bone loss up to six weeks post injection.
Mice with significant bone degradation exhibited micro
fractures in the fifth week of the study and were terminated
according to the protocol to avoid anticipated fractures at
six weeks.

The altered and fragile bone environment exhibited in
our model has clinical implications in that patients with
highly invasive human prostate tumor cells will commonly
harbor bone metastatic lesions. The presence of prostate
tumor cells in patient bone and their growth produces a
fragile environment likely leading to severe fracturing. This
propensity to develop fractures with resultant incapacitating
pain leads to decreased quality of life and increased risk of
mortality for these patients.

Understanding the mechanisms mediating prostate tumor
cell metastasis to bone is essential for developing specific
and sensitive screening techniques to identify metastatic
lesions in bone. Clinical and experimental observations
indicate that hematopoietic marrow, rather than bone tissue
is the initial site of cancer cell seeding [22, 23]. However,
bone marrow micrometastases often elude radiographic
detection commonly used to stage prostate cancer [4].
Increasing knowledge of cell biology based mechanisms of
prostate tumor bone homing and establishment of microme-
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Table 2. Increased Expression of Genes* Encoding Transmembrane Proteins in Bone Trophic Human Prostate Cells on DASL
Array
Gene Fold Change P-value Expression and Function
AXL 34 57x10° Receptor tyrosine kinase, 98.3 KDa. Epithelial, macrophage marker, bone marrow stromal
cells [26]. Activates signaling cascades to regulate adhesion, migration,
phagocytosis and survival in tumorigenesis [38, 39]
CDH11 1.6 45x10° Cadherin 11, 76.5 KDa. Calcium-dependent adhesion in bone development and maintenance
[28] and induction of neurite outgrowth [40] overexpressed in osteosarcoma
CD34 15 8.0x10% Hematopoietic progenitor cells/cell surface antigen [24, 25], 110 KDa
MET 2.0 13x10° Hepatocyte growth factor receptor, 157.7 KDa. Mesenchymal cells, bone marrow stromal
cells [27, 29]. Regulates hemopoeisis [41]. Stimulates proliferation, migration,
morphogenesis and bone metastasis [42]

*Gene expression increased in PC3-B1 cells over 1.5 fold compared to PC-3 cells.

tastases in bone marrow through laboratory based discover-
ies may provide new targets for radiological imaging. This
model also results in a consistent pattern of adrenal metasta-
sis which may be useful for investigating hormonal influence
and cancer progression.
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Fig. (4). Increased mRNA expression of genes encoding trans-
membrane proteins in bone trophic human prostate cells. Real
time RT-PCR was performed using probes specific for MET,
CD34, CDH11 and AXL to confirm DASL array analysis on PC-3
and bone trophic PC-3B1 cells. The results are reported as fold
change expression of PC-3B1 cells compared to PC-3 cells and are
representative of three independent experiments.

We analyzed the transcription signatures from a restricted
set of genes for both the PC-3 and PC-3B1 cells and found
55 genes with 1.5 fold or higher expression in PC-3B1 cells.
Within this group, four of the genes encode proteins with
cell surface expression. These proteins are likely candidates
for molecular imaging using nanoparticle imaging since cell
surface receptors have previously been utilized for this tech-
nology [8-10]. Interestingly, the identified cell surface mole-
cules on the PC-3B1 cells (AXL, CDH11, CD34, and MET)
are proteins expressed within cell types of hematopoietic
origin [24-29]. Other groups have reported that metastasizing
cancer cells adopt many of the properties of hematopoietic
cells to establish themselves in bone [30, 31]. The bone
trophic PC-3B1 cell population expresses surface proteins
normally present on hematopoietic cells and may mimic the

residency requirements of the bone marrow niche. We note
that residency in bone from the circulation occurs within 1 to
2 h of intracardiac injection [22, 32, 33]. Coincident expres-
sion of hematopoietic and epithelial markers on a bone
resident tumor may be a useful anomaly for early detection.
The aberrant co-incident expression of both hematopoietic
and epithelial receptors on tumor cells opens the possibility
of using multi-plexing imaging technology to specifically
detect micro metastases in bone.

Previous studies and this model demonstrate predo-
minantly osteolytic bone lesion development following
intracardiac injection [16, 21] of the human PC-3 cell line
which is one of the few commercially available prostate
tumor cell lines that was directly isolated from a patient
bone metastasis [34]. These lesions only partially mimic the
clinical manifestation of prostate tumor bone lesions, which
are often both osteolytic and osteoblastic in character [35].
The short six week time course of this study may play a role
in our inability to identify both osteolytic and osteoblastic
responses, which has also been observed by other investi-
gators using the PC-3 cell intracardiac injection model [16,
36]. For example, severe fracturing in mice occurring by six
weeks may precede a secondary osteoblastic response which
could not be evaluated by us due to animal termination as
specified by the protocol. It is important to note that bone
lesions of mice injected with bone trophic prostate tumor
cells were predominantly located in highly metabolic
regions. This localization mimics the distribution of lesions
in highly metabolic areas of bone in human prostate cancer
patients and highlights the use of the model in establishing
specific bone trophic characteristics of metastasizing human
prostate tumor cells. However, we note that significant
limitations of the model include the lack of bone metastases
in the axial skeleton, the lack of osteoblastic lesions, the lack
of an immune response in the animal and the bolus injection
of tumor cells within the circulation.

In summary, we have developed a prostate cancer bone
trophic cell line from a highly reproducible bone metastasis
xenograft model. We have also identified a distinct trans-
criptional signature encoding cell surface gene products,
specific for bone trophic prostate tumor cells. Four cell
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surface molecules with known expression in human tumors
may be significant targets for prostate bone metastasis
imaging. The identification of a mixed hematopoietic and
epithelial cell surface phenotype may be useful for detection
of pro-metastastic cancer cells as predicated by earlier
studies [37].
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