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Prostate cancer (PCa) metastasis research has been hamstrung by lack of animal models that closely
resemble the disease present in most patients – that metastasize to bone, are dependent on the androgen
receptor (AR), and grow in an immune competent host. Here, we adapt the Myc-CaP cell line for use as a
PCa androgen dependent, immune competent bone metastases model and characterize the metastases.
After injection into the left cardiac ventricle of syngeneic FVB/NJ mice, these cells formed bone metas-
tases in the majority of animals; easily visible on H&E sections and confirmed by immunohistochemistry
for Ar and epithelial cell adhesion molecule. Mediastinal tumors were also observed. We also labeled
Myc-CaP cells with tdTomato, and confirmed the presence of cancer cells in bone by flow cytometry.
To adapt the model to a bone predominant metastasis pattern and further examine the bone phenotype,
we labeled the cells with luciferase, injected in the tibia and observed tumor formation only in tibia with
a mixed osteolytic/osteoblastic phenotype. The presence of Myc-CaP tumors significantly increased tibia
bone volume as compared to sham injected controls. The osteoclast marker, TRAcP-5b was not signifi-
cantly changed in plasma from tibial tumor bearing animals vs. sham animals. However, conditioned
media from Myc-CaP cells stimulated osteoclast formation in vitro from FVB/NJ mouse bone marrow.
Overall, Myc-CaP cells injected in the left ventricle or tibia of syngeneic mice recapitulate key aspects
of human metastatic PCa.
� 2021 The Authors. Published by Elsevier GmbH. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction:

Prostate cancer (PCa) causes over 33,000 deaths per year in the
United States [1]. However, there are relatively few models avail-
able to study its pathophysiology, especially for metastatic disease,
and with characteristics that closely mimic the disease of most
patients [2]. Genetically engineered mouse models of PCa have
been developed based on expression of the SV40 large T antigen;
(transgenic adenocarcinoma of the mouse prostate (TRAMP)), or
deletion of Pten targeted to the prostate gland [3–5]. Xenograft
models metastasize to bone and other tissues but lack a normal
immune system and are almost completely devoid of signaling
downstream of the androgen receptor (AR) [6–8].

A basis for improvement in PCa mouse models came with the
development of the Myc-CaP cell line [9]. This line was initially
developed from a spontaneous prostate tumor of a c-myc overex-
pressing mouse and shows overexpression of wild type Ar [9]
and also Ar splice variants [10]. Mammary fat pad tumors devel-
oped from this cell line partially regress after animals are castrated
[9]. Additionally, because they are syngeneic, they have been used
in studies of tumor immunology and immunotherapy when
injected subcutaneously or as an intraosseous injection into the
femur, but with minimal characterization of bone tumors formed
after femur intraosseous injection [11–13]. However, adaptation
of the FVB Myc-CaP cell line to model disseminated PCa has pro-
gressed at a slower pace. A recent report describes use of the cell
line to induce liver tumors after injection in the spleen [14]. The
same cell line on the C57BL/6 rather than the original FVB/NJ
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background was recently shown to form bone tumors after sys-
temic (intra-cardiac) inoculation, but only from a single cell sus-
pension of an existing tumor – which limits the studies that can
be performed with the model [15]. Here, we inject FVB Myc-CaP
cells maintained under routine culture conditions in the left car-
diac ventricle of syngeneic mice and observe metastases to multi-
ple bones. To better study the bone phenotype of the cells, we
directly injected the cells in the tibia of mice and observed forma-
tion of large mixed osteolytic/osteoblastic tumors and character-
ized their bone phenotype. Therefore, we expect these models to
be invaluable for future studies of PCa bone metastases.
2. Materials and methods

2.1. Cell culture and in vitro assays

The Myc-CaP cell line on the FVB background (#CRL-3255) was
obtained from ATCC and cultured as recommended in DMEM with
10% FCS. PC3 cells were obtained from ATCC (#CRL-1435) and cul-
tured in RPMI with 10% FCS. Myc-CaP cells were labeled by lentivi-
ral transduction with either; tdTomato (CloneTech Lenti-LVX-IRES)
and selected by FACS, or labeled with firefly luciferase (Geneco-
poeia hLUC-Lv105) and selected with puromycin. To model mouse
osteoclast (OCL) formation, bone marrow cells from FVB/NJ mice
not adherent to tissue culture plastic were used as previously
described [16]. The cells were cultured for 7 days in a-MEM with
10% FCS and 10 mg/ml of rhM-CSF (R&D Systems) and rhRANKL
(R&D Systems) at a sub-maximal concentration of 10 ng/ml to
allow for stimulation by added conditioned media (CM). 2x105

cells were seeded per well in 200 ml volume in 96 well plates.
Media was changed every other day. For conditioned media collec-
tion, 5x105 Myc-CaP or PC3 cells were seeded in 10 cm dishes in
their usual growth media (DMEM or RPMI respectively) containing
10% FCS and cultured for one day. For CM collection, the media was
changed to a-MEM with 10% FCS and cells were cultured for an
additional day prior to CM collection. CM was added to OCL cul-
tures at 25% of the total volume (50 ml per well). Cultures were
fixed with 10% neutral buffered formalin, and stained for tartrate
resistant acid phosphate (TRAP/Acp5) as previously described
[17]. TRAP+ cells with three or more nuclei were counted as OCLs.
To assay TRAP activity secreted into culture media, 100 ml of media
collected after 5 days of culture was combined with 200 ml of TRAP
substrate and absorbance at 562 nmwas determined with a micro-
plate reader [17]. Bone resorption and formation markers were
evaluated by ELISA of plasma samples; TRAP-5b (Immunodiagnos-
tic Systems #SB-TR103), type 1 collagen pro-peptide (Immunodi-
agnostic Systems #AC-33F1) and osteocalcin (Novus Biologicals
#NBP2-68151). Osteoclastogenic factors were measured from con-
ditioned media of Myc-CaP cells; soluble Rankl (R&D Systems #
MTR00) and Cxcl15/Il-8 (RayBiotech #ELM-CXCL15).
2.2. Animal models and imaging

All studies were approved by the Institutional Animal Care and
Use Committee of the University of Michigan. 5 � 105 or 5 � 104

cells recovered from in vitro culture were injected in the cardiac
left ventricle or left tibia respectively of male syngeneic FVB/NJ
mice (Jackson Labs) as previously described [18]. Bioluminescence
in vivo imaging or fluorescence ex vivo imaging were conducted
with a Perkin Elmer IVIS 2000 instrument. For bioluminescence
imaging, 200 mg/kg of Promega VivoGloTM luciferin was injected
10 min prior to imaging under 2% isofluorane in oxygen anesthesia.
Mice were euthanized by CO2 asphyxiation if they became mori-
bund from disease, had tumors > 1 cm, were not using the affected
leg, or at experiment endpoint. After euthanasia, blood was col-
2

lected into EDTA tubes and centrifuged to collect plasma. Tissues
were drop fixed in 10% neutral buffered formalin for one day at
4 �C and then stored in 70% ethanol. Bone specimens were imaged
with a microCT system (mCT100, Scanco Medical, Bassersdorf,
Switzerland). Scan settings were: voxel size 12 mm, 70 kVp, 114
mA, 0.5 mm AL filter, and integration time 500 ms. Analysis was
performed using the manufacturer’s evaluation software, and a
fixed global threshold of 18% (180 on a grayscale of 0–1000) was
used to segment bone from non-bone. A 6 mm region of bone
was analyzed beginning immediately below the growth plate for
500 slices. Bone volume and tissue mineral density were generated
and compared with the control tibiae for each animal.
2.3. Histology and immunohistochemistry

Bones were then decalcified in multiple changes of 10% EDTA
pH 8 for 3 weeks at 4 �C and embedded in paraffin. 5 mm sections
stained with hematoxylin and eosin were used for general mor-
phologic assessment. Blue staining on Masson’s Trichrome was
used to assess collagen. TRAP (Acp5) cytochemistry was used to
visualize OCLs, followed by hematoxylin counterstaining and aque-
ous mounting as described [17]. PCa origin of tumors was con-
firmed by immunohistochemistry. After de-waxing and
permeabilization with PBS with 0.1% Triton X-100 (PBT), immuno-
histochemistry (IHC) conditions were as follows: For Ar and
Epcam; antigen retrieval was performed with pepsin (Invitrogen
#003009) for 15 min at 37 �C. Endogenous peroxidases were
blocked with 3% hydrogen peroxide in PBS for 15 min at room tem-
perature. Slides were blocked with 5% goat serum in PBT overnight
at 4 �C. Primary antibodies for androgen receptor (Millipore anti-
body #06–680, diluted 1:50) and Epcam (Abcam antibody
#71916, diluted 1:250) or the corresponding concentrations of rab-
bit IgG were diluted in PBT and applied at room temperature for
one hour. Slides were washed with PBT and visualized using
reagents provided with the Vector rabbit ABC EliteTM kit (#PK-
6101). Slides were subsequently counterstained with hematoxylin,
dehydrated and mounted. For F4/80, antigen retrieval was with
10 mM pH 6 sodium citrate with 0.05% tween heated to 125 �C
for 30 s, then 90 �C for 10 s at 15 psi in a Biocare medical
DC2002 Decloaking Chamber. The primary antibody was a mono-
clonal rabbit anti-mouse (Cell Signaling Technology #99940)
diluted 1:200. For Cd3e, antigen retrieval was with Antigen
Unmasking Solution Tris pH 9 (Vector Labs #H-3301) heated in a
pressure cooker as above and the primary antibody was mono-
clonal rabbit anti-mouse diluted 1:100 (Cell Signaling Technology
#99940). For F4/80, and Cd3e, peroxidase staining was with the
Vector Laboratories NovaRED kit (#SK-4805).
2.4. FACS and flow cytometric analysis

All analyses were conducted on a BD FACS AriaIIu cell sorter and
analyzer with 405 nm, 488 nm, and 630 nm lasers and non-co-
linear detectors. After transduction, successive rounds of FACS for
tdTomato (PE channel) were performed until a uniform population
was obtained. Unlabeled Myc-CaP cells were used as a negative
control. To detect tdTomato positive tumor cells in vivo, lungs or
bones (tibia, femur and lumbar vertebrae) were disrupted with a
mortar and pestle and strained. The cells were labeled with DAPI
and mouse PE/Cy7 conjugated Ter119 (Biolegend #116222) and
APC conjugated Cd45 (Biolegend #103112) antibodies. Putative
tumor cells were defined as single viable cells, negative for
Ter119, and successively negative for Cd45 but positive for
tdTomato.
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2.5. Statistical analyses

Student’s unpaired equal variance t-test was used to compare
two means. Multiple means were analyzed with one-way ANOVA
with Tukey post-hoc testing. The log-rank test was used for sur-
vival analyses. All analyses were conducted with GraphPad Prism
software.
3. Results

We injected half a million Myc-CaP cells into the left cardiac
ventricle of eight FVB/NJ mice and injected 4 mice with phosphate
Fig. 1. Distribution of tumors formed by FVB Myc-CaP cells after left ventricle injection
Meier curve of time to death or humane endpoint of FVB mice injected with parental FVB
log rank test. (B) Number of animals injected with tumor cells with tumor visible on H&E
tumor identity of suspected bone metastases. Representative images for sections stained
hematoxylin counterstain (blue). Original magnification 100x (10x objective), or 400x
validation of tumor identity of suspected lung metastases. (E) ex vivo fluorescent imaging
labeled FVB Myc-CaP cells. (F) Flow cytometry plots showing detection of tumor cells a
interpretation of the references to colour in this figure legend, the reader is referred to
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buffered saline (PBS) as sham controls. The animals injected with
Myc-CaP cells died or were moribund at a median of 30 days after
injection (Fig. 1A). Upon necropsy of these animals, with the aid of
H&E histology, we observed tumors in bones of 4 of 7 animals and
in the chest of all 7 animals analyzed (Fig. 1B). One animal was not
analyzed by histology due to inadequate preservation of the spec-
imen. We did not observe tumors in the kidneys, livers, gastroin-
testinal tracts, or genitourinary tracts by gross analysis or H&E
histology. We confirmed the presence of bone metastases by
immunohistochemistry (IHC) for both androgen receptor and
epithelial cell adhesion molecule (EPCAM) (Fig. 1C). At the level
of gross anatomic analysis, the tumors in the chest cavities,
by gross analysis, histology, fluorescence imaging, and flow cytometry. (A) Kaplan-
Myc-CaP cells (n = 8) or PBS as a negative control (n = 4). * indicates p < 0.05 by the
sections at each listed anatomic site. (C) Immunohistochemical (IHC) validation of
with H&E or IHC staining against either androgen receptor or Epcam (brown) with
(40x objective). Area of higher magnification is indicated by the boxes. (D) IHC
of the CNS and MSK systems of a mouse injected in the left ventricle with tdTomato
t metastatic sites (lung or bone) from sham (PBS) or tumor injected animals. (For
the web version of this article.)



Fig. 2. Myc-CaP tumor formation after intra-tibial injection. (A) Example bioluminescence image of mouse injected with luciferase labeled Myc-CaP cells. (B) Kaplan-Meier
curve of time to humane endpoint of FVB mice injected with parental FVB Myc-CaP cells (n = 14) or PBS (n = 4) as a negative control.. (C) Mean bioluminescence ± SEM over
time of Myc-CaP or PBS (sham) tumors. (D) Sample axial micro-CT images of tibia injected with PBS or Myc-CaP cells. (E) Sample sections stained with hematoxylin and eosin
(left), Masson’s trichrome (middle), or tartrate resistant acid phosphatase (TRAP) with hematoxylin counterstain (right) of sham (top) or Myc-CaP injected mouse tibiae
(bottom). (F) Osteoclast activity as measured by TRAcP-5b ELISA of peripheral blood plasma from sham injected or Myc-CaP intra-tibial tumor bearing animals. Data is
presented as mean ± SEM. * indicates p < 0.05.
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Fig. 3. Quantification of the Myc-CaP bone tumor phenotype. (A) and (B) Osteocalcin or type 1 collagen pro-peptide concentration in plasma of mice injected in the tibia with
luciferase labeled Myc-CaP cells (n = 14) or PBS (n = 4). (C) and (D) Bone volume or the ratio of bone volume to total volume (BV/TV) in tibia injected with sham or luciferase
Myc-CaP cells. (E) 100 � original magnification images of osteoclast cultures stained for TRAP (red). (F) TRAP + multinucleated cells per low power field of mouse OCL cultures
with or without addition of conditioned media from Myc-CaP or PC3 cells. (G) Colorimetric assay of secreted TRAP activity in the mouse OCL cultures. Data is represented as
mean ± SEM. * indicates p < 0.05. Data from in vitro studies represents quadruplicate wells from one of four independent experiments. (For interpretation of the references to
colour in this figure legend, the reader is referred to the web version of this article.)
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appeared to be in the mediastinum rather than arising from heart
or lung. Histologically, the majority of the tumor volume was in the
mediastinum, but we did observe small tumors in lung parench-
yma as well (Fig. 1D). To further validate the distribution of metas-
tases in the left cardiac ventricle injection model, we labeled Myc-
CaP cells with tdTomato for in vivo imaging and isolation and per-
formed left cardiac ventricle injections. Gross analysis, as aided by
ex vivo fluorescent imaging, showed tumor cells in the bone; with
putative tumor cells defined as tdTomato positive and negative for
Ter119 (erythroid marker) and Cd45 (leukocyte marker) (Fig. 1F).
We consistently found in excess of an order of magnitude more
events in the tumor cell gate in Myc-CaP injected animals as com-
pared to PBS injected controls.

To explore the potential of Myc-CaP cells as a bone metastasis
model and to quantify the bone phenotype, we next examined
their growth after intra-tibial intraosseous injection. To increase
the sensitivity of in vivo imaging, we labeled the Myc-CaP cells
with luciferase (Fig. 2A) before performing intra-tibial injections
of Myc-CaP cells (14 FVB/NJ mice) or sham injections of PBS into
4 mice. These animals required euthanasia for limping, not using
the affected hind limb, or tumor diameter >1 cm after about two
months and had large tibial tumors at the time of necropsy
(Fig. 2B). All 14 Myc-CaP injected mice developed grossly visible
tumors. Tumor growth as measured by bioluminescence was
detectable 5 days after injection and was only detectable in the left
legs of Myc-CaP injected – but not sham injected animals (Fig. 2C).
On micro computed tomography (m-CT) analysis, the lesions had
areas of both bone loss and apparent new bone formation includ-
ing areas outside of the prior boundary of bone cortex (Fig. 2D).
Because of the surprising finding of suspected extra-cortical bone
formation, we analyzed the bones histologically. The extra-
cortical bone areas stained as expected (pink) on hematoxylin
and eosin (H&E) stains, and also as expected (blue) on Masson’s tri-
Fig. 4. Immune cell infiltration in Myc-CaP intra-tibial tumors. (A) IHC for macrophage m
counter-stained with hematoxylin (blue). Two representative images acquired using eit
bearing animals (bottom panels) are shown for each condition as indicated. (For interpre
web version of this article.)
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chrome stain, which selectively stains collagen (Fig. 2E). Therefore,
from the histologic findings and high attenuation on m-CT analyses,
we concluded that Myc-CaP bone tumors induce extra-osseous cal-
cification in addition to abnormal bone formation within the exist-
ing bone cavity.

To further evaluate the presence of abnormal bone remodeling,
we labeled sections from these specimens for tartrate resistant
acid phosphatase (TRAP/Acp5), as a marker of mouse osteoclasts
and observed increased TRAP staining of osteoclasts (OCLs) at
many of the areas of extra-cortical ossification (Fig. 2E). However,
we did not detect a difference in TRAP-5b in plasma from control
compared to Myc-CaP tumor bearing animals (Fig. 2F).

To better determine if the Myc-CaP bone tumor phenotype is
osteosclerotic, osteolytic, or mixed, we quantified bone remodeling
parameters. The concentration of bone formation markers, osteo-
calcin and pro-peptide of type 1 collagen, trended higher in the
plasma of mice injected with luciferase labeled Myc-CaP cells but
was not statistically significant (Fig. 3A and 3B). Therefore, we
quantified m-CT images of the sham or Myc-CaP tumor bearing tib-
iae (Fig. 2D). Presence of the Myc-CaP tumor increased the bone
volume in a statistically significant fashion (Fig. 3C). However,
the ratio of the bone volume to total volume (BV/TV) remained
unchanged (Fig. 3D). Therefore, we concluded that the volume of
new bone induced by the tumors was approximately balanced by
the increased bone area caused by extra-cortical ossification. To
further assess the contribution of Myc-CaP cells to OCL formation,
we assayed formation of OCLs in vitro from bone marrow of FVB/NJ
mice. As assessed by microscopy, counted TRAP+ multi-nuclear
cells, and activity of TRAP secreted into the media of the OCL cul-
tures; conditioned media (CM) from Myc-CaP cells significantly
induced OCL formation as compared to control media, but induced
less OCL formation than the strongly osteolytic cell line, PC3
(Fig. 3E – 3G).
arker, F4/80 (B) IHC for T-cell marker Cd3e. Antigens are labeled in red. Nuclei are
her 10x or 40x objectives from either sham injected (top panels) or MycCaP tumor
tation of the references to colour in this figure legend, the reader is referred to the
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Lastly, as an aid to researchers using this model in future
studies of cancer immunity, we examined immune infiltration of
luciferase labeled Myc-CaP tibial tumors. Upon immunohisto-
chemistry (IHC) for F4/80, we observed a moderate macrophage
infiltration, predominantly at the edge of the tumors (Fig. 4A).
With the aid of labeling for Cd3e, we observed a much more sparse
T-cell infiltration, again predominantly at the periphery of the
tumors (Fig. 4B). This low number of T-cells is in keeping with find-
ings of multiple investigators that PCa is an immunologically
‘‘cold” tumor with low numbers of tumor infiltrating lymphocytes
(TILs)[19]. Although various definitions and quantification meth-
ods have been used for TILs, CD3+ total T-cells and subsets, espe-
cially CD8+ T-cells are shown in other cancers to correlate with
survival [20,21].
4. Discussion

Here we describe a new mouse model of PCa bone metastases,
which shares important features of the disease of many metastatic
prostate cancer patients. This model utilizes the Myc-CaP prostate
cancer cell line inoculated into syngeneic FVB/NJ mice and there-
fore produces a model that requires androgen signaling and is
immune competent. The FVB background Myc-CaP cell line models
the most common type of deadly PCa; disease which initially
responds to androgen deprivation, then becomes castration resis-
tant (can grow in the presence of a low concentration of testos-
terone), but continues to require transcription regulated by the
androgen receptor. Subcutaneous FVB Myc-CaP tumors established
in intact FVB/NJ mice initially shrink after medical or surgical cas-
tration, but then uniformly progress within two months [22]. In
patients, selective pressure of continual hormonal based therapies
can induce the development of small cell neuroendocrine prostate
cancer, or alternatively ‘‘double negative” prostate cancer which
has neither androgen signaling nor neuroendocrine markers. How-
ever, even in modern patients, androgen receptor positive PCa
remains the most common subtype of castration resistant disease
[23]. One of the ways that prostate cancers become castration
resistant while retaining androgen receptor related signaling is
through ligand independent splice variants of the AR gene includ-
ing AR-v7. FVB background Myc-CaP cells express splice variants of
the Ar gene, whereas B6 background Myc-CaP cells do not [10].
This might explain why FVB Myc-CaP cells rapidly become castrate
resistant in vivo, and in the current study, FVB Myc-CaP cells
formed bone tumors after routine cell culture. But in another study
using B6 background Myc-CaP cells, the investigators only
observed bone tumor formation after preparing a single cell sus-
pension of an existing tumor [15]. We expect the tumor growth
from routine culture, which we present here, to expedite future
mechanistic studies using FVB background Myc-CaP cells as a bone
metastasis model.

Furthermore, because of the syngeneic and immune competent
host, FVB Myc-CaP models are also well suited to studies of the
immune system and immune therapy in prostate cancer [22]. This
is unlike the more commonly used xenograft based models of
metastatic PCa [6]. These studies are especially of interest because
modern immune checkpoint inhibitors have not been effective
enough in most PCa patients to garner approval from the U.S. F.
D.A. or regulatory bodies in other countries, though many investi-
gators are trying to understand the mechanisms of resistance.
Prostate cancer tumors usually have a ‘‘cold” immune phenotype
with scant numbers of tumor infiltrating lymphocytes, and induc-
tion of tolerance in many of the lymphocytes that are present [19].
In keeping with this literature, in this model we performed Cd3e
IHC of intra-tibial tumors and observed only rare infiltrating T-
lymphocytes, predominantly near the edges of the tumors. Of
7

unique interest to PCa, androgens are reported to partially regulate
tumor immunology, with androgen suppression favoring a more
robust immune response [24]. Therefore, the previously reported
ability of the FVB Myc-CaP model to respond to castration and later
progress makes the model particularly attractive in studies of
immunotherapy.

Lastly, development of a bone metastatic model of PCa is also
notable because bone is the most common metastatic site for the
disease. Indeed, 90% of patients who die of PCa have bone metas-
tases [25]. Our studies showed that FVB Myc-CaP cells form bone
metastases when administered both systemically (left ventricle
intracardiac injection) and in a directed fashion when injected in
the tibia. The results of our characterization of these tumors
resembled the appearance of bone metastases in many PCa
patients. We characterize the tumors as mixed osteosclerotic/oste-
olytic and quantitatively demonstrated new calcified bone forma-
tion, which curiously included areas outside of the prior cortical
boundary. Although PCa bone metastases are predominantly
osteosclerotic, mixed osteolytic/osteosclerotic PCa bone metas-
tases, like our model, are not rare either and comprised 12.7% of
patients in one series [26]. We also found that Myc-CaP condi-
tioned media induced osteoclast formation in vitro, though not to
the extent induced by the purely osteolytic cell line, PC3 [8]. While
others have begun to use a femoral intraosseous injection adapta-
tion of FVB Myc-CaP cells, there has been minimal description of
the bone phenotype and no reports of bone metastases after sys-
temic (intracardiac) administration as we describe here [12,13].

Useful further characterization of this model system could
include which secreted factors are responsible for induction of
osteoclast formation and new bone formation in this system. To
begin these investigations, we measured the concentrations of sol-
uble Trance (RANKL) and Cxcl15 (Il-8) in biologic triplicates of
Myc-CaP conditioned media. However, the concentration of each
was below the detection limit of the ELISA assays we used (<5
pg/mL for Rankl and 0.8 ng/mL for Il-8 – data not shown). However,
we think that our demonstration of reliable bone tumor formation
and characterization of the bone tumor phenotype will give inves-
tigators the necessary information to add this to their portfolio of
PCa models. Overall, the FVB Myc-CaP model promises to be a clin-
ically relevant and practical model of PCa bone metastases.
5. Conclusions

In these studies, we found that androgen receptor positive,
murine FVB Myc-CaP cells form bone metastases in syngeneic
FVB/NJ hosts with a mixed osteolytic/osteosclerotic appearance
after systemic and localized intraosseous injection of cells cultured
in vitro. The model therefore promises great utility for prostate
cancer research involving bone, androgen signaling, or the immune
system.
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