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Introduction:

The objective of this proposal is to seek for a combination therapy between a low
molecular weight aminosterol squalamine which has anti-angiogenic activity against
induced endothelial proliferation and migration and vascular endothelial growth factor,
VEGF, on the growth of human prostate tumors both in vitro and in vivo. Although both
agents when applied alone have little anti-tumor effect, they have remarkable synergistic
action when applied together in tumor cells that express certain profiles of integrin
isotypes and VEGF receptors. This approach is taken because of the known inherent
genetic stability of endothelial cells which are required for tumor cells’ continued growth
and expansion and the potential clinical application of an effective combination therapy
targeted at tumor and its endothelial supplies for the effective treatment of hormone
refractory prostate cancers.

Body:
Task 1: Establishment of in vivo human prostate tumors:

Since the funding of this proposal, we have perfected the models of human
prostate cancer progression using LNCaP cells as the starting cell lines (Thalmann, et al.
2000, Appendix 1).

Task 2: Construction, characterization and production of adenoviruses that
contain VEGF driven by a CMV universal promoter:

The synergism of anti-tumor effect between squalamine and VEGF in vitro
prompt us to test if these agents when applied together in vivo may have synergistic anti-
tumor effect. Because of the inherent toxicity and expense of VEGF to inject
intraperitoneally into mice bearing prostate tumors, we have constructed, characterized
and tested an adenoviral (Ad) vector with the expression of VEGF under the control of a
universal promoter, CMV. Results of these studies are presented below:

(a) In vitro studies: LNCaP and C4-2 cells were grown in culture. After becoming
established, they were treated with a dose-response of squalamine (at 0.0, 10, 20, and
50ugms/day) and an Ad-CMV-VEGF construct (at MOI of 0.0, 0.5, 1.0 2.5, 5, and 10).
An additional control group of squalamine+VEGF (at 5, 10, and 20ug/ml) was
established.

In preliminary studies, as expected, neither squalamine nor VEGF alone had any
growth inhibitory effect with the exception of a high dose of squalamine at 50ug/day.
Conversely, also as expected, the combination of the two agents did result in a synergistic
cell kill, lowering the effective killing dose of squalamine to 10-20.g/day.

By itself, Ad-CMV-VEGF when applied alone at 0.5, 1.0, and 2.5 MOI had little
effect on prostate tumor cell growth in vitro. At 5 and 10 MOI, there was an increasing
baseline toxicity and cell-kill. A synergistic effect of squalamine and Ad-CMV-VEGF
was noted when cells were exposed to Ad-CMV-VEGF at 0.5, 1.0, or 2.5 MOI plus
squalamine where we noted that squalamine exerted cytotoxicity when given as a




threshold dose (20g/ml).

(b) In vivo studies: In pilot study, five athymic mice were implanted with LNCaP or C4-2
cells. They were treated with either saline of squalamine (204g/day) and Ad-CMV-
VEGF (MOI 2.5) injected directly into the tumor. The protocol was designed to inject
twice with the adenovirus, at days 1 and 14. However, due to severe morbidity, the mice
did not survive long enough for the second injection. There appears to be rapid and
accelerated tumor volume increment in these mice with severe morbidity (weight loss,
failure to thrive, etc.) within days of the first Ad-CMV-VEGF injection. Several mice
decompensated so rapidly, that formal necropsy was impossible. Of the few mice in
which tissue was available for analysis, gross inspection of the tumor demonstrated a
bloody and highly vascular mass, with no capsule and little organized structure. Formal
sectioning was not possible, given the amorphous nature of the tumor mass. Touch preps
demonstrated little structural organization. These results suggest that VEGF synergism in
vivo with squalamine requires further evaluation with regard to the toxicity of VEGF and
the determination of the optimal dose of VEGF delivered as an Ad vector.

Task 3: Evaluation of the in vitro and in vivo synergism between squalamine
and VEGF (or castration), and assessment of the biochemical and morphologic changes
of the prostatic tissues in vivo.

1. Squalamine and VEGF exerted synergistic inhibitory

LNCaP and C4-2

—
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)

action on the growth of prostate cancer cells.

(a) In vitro studies: Squalamine inhibits prostate
cancer cell growth in vitro. The anti-proliferative
effect of squalamine was evaluated in LNCaP and
C4-2 human prostate cancer cells in vitro by [*H]-
thymidine incorporation [see Figure 1]. As a single
agent, squalamine had no effect on growth of either
cell line. The combination of both squalamine and
VEGF, however, repressed LNCaP and C4-2 5,  DUlsandPC3
growth. Subsequent studies demonstrated that
squalamine’s cytotoxic activity was potentiated by
VEGF only in LNCaP and C4-2 prostate tumor cells,
which express flt-1. This effect was not seen in PC-
3 and DU-145 prostate tumor cells, which lack flt-1.
From these data we hypothesize that squalamine
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Figure 1: 7Top: At sub-cytotoxic doses of
. . R squalamine, LNCaP and C4-2 cells were killed in
responsive to the combined growth inhibition vitro when VEGF was added to the cultures.

Bottom: This was not seen in DU-145 or PC-3 cells
which lack flt-1 receptor expression.

between squalamine and VEGF.

(b) In vivo studies: Because of the in vitro results and the in vivo toxicity we observed of
the VEGF, we decide to pursue the combined effect of squalamine and androgen ablation
on tumor regression in vivo. The rationale of this approach is that androgen ablation




cause destruction of endothelium and the combined application of squalamine and
androgen ablation may enhance an accelerated tumor death due to reduced in-growth by
neovascular endothelium to tumor epithelium. To evaluate the effectiveness of
squalamine in vivo in hosts undergo castration, androgen-responsive LNCaP tumors were
first inoculated subcutaneously in intact male athymic mice. Mice that developed
measurable tumors and had elevations in serum PSA were castrated, with a resultant fall
in PSA to zero [see Figure 2]. The mice were divided into three groups.

1. Control (n=5): Within 3 weeks after castration, the PSA began to rebound and
tumor size, which plateaued after castration, began to increase concomitant with
the PSA recurrence. The tumor size and PSA continued to rise unabated until the
animals succumbed to their cancers.

2. Concomitant treatment (n=14): Squalamine was applied coincident with castration.
In these mice, the PSA nadir was maintained for the duration of squalamine
application, with concomitant tumor involution. The mice were followed for an
average of 12 weeks. In 10 mice (henceforth, “responders”), tumors were
reduced to small nubbins of scar-tissue, (a response rate of 71%).
Immunohistochemical staining of tumor remnants showed strong integrin o4
and flt-1, and little VEGF and integrin a3 and ayPs expression [see Figure 3].
Conversely, non-responding mouse tissue stained strongly for integrin oyB; and
oyPs, with little integrin a4 and flt-1.

3. Delayed treatment (n=12): Squalamine was applied affer the post-castration
rebound in tumor growth and serum PSA, neither of which was affected by the

addition of squalamine. These tumors stained strongly for integrin ovB3 and ovBs,
with little integrin o,sB4 and flt-1 expression [data not shown].
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Figure 2: Representative graphs of in vivo data presented in text (above). PSA values (feft) and tumor volumes (right) in 2 of the control
(n=5) and 4 of the concomitant squalamine and castration mice (n=14) with established subcutaneous LNCaP tumors. After eight weeks
the tumors measured approximately 1 x 1 cm and the mice underwent orchiectomy. In control mice (dashed lines), after castration, PSA
levels nadir and tumor volumes plateau. After several weeks, hormone-refractory elements become established and proliferate, and the
mice ultimately succumb to prostate cancer. When squalamine is applied coincident with castration (solid lines), the PSA nadir is
prolonged and the tumors regress. Delayed treatment cohort mice are not shown -- their graphs replicate those of the control animals
depicted above.

Immunohistochemistry: We theorize that androgen ablation induces apoptosis of both
prostate cancer and stromal cells and while simultaneously causing an acute decrease in
VEGF and increase in flt-1 within the prostatic stromal-epithelial milieu. These effects
thereby potentiate squalamine’s activity: inhibition of integrin avPs and avPs. The




combination of these effects induces tumor regression.

VEGF Flt-1 Integrin Integrin Tntegrin

Figure 3: Expression of VEGF, Flt-1, and Integrins avp3, a6, and B4 in mice responding (fop) and non-responding (bottom) to the
combined therapy of castration and squalamine.

Task 4: Determine the in vitro effect of squalamine and /or VEGF on the growth of
prostatic and endothelial cells.

We have completed the study of the combined growth inhibition by squalamine
and VEGF in prostate cancer cell lines (see Figure 1 above). We are now testing the
similar effect of these combinations on the growth of human endothelial cells.

Task 5: Recording of the morphologic changes of cells after squalamine and/or VEGF
treatment.

Combined effects of squalamine and VEGF caused prostate cell apoptosis with
typical nuclear chromatin condensation and DNA fragmentation. The combined effect of
squalamine and androgen withdrawal on prostate tumor growth is influenced by the
timing when squalamine was applied after androgen withdrawal. Histomorphologic and
immnohistochemical features of the prostate tumors are presented in figure 3 above.

Task 6: Evaluation of the relationship between morphologic changes of prostate cancer
and endothelial cells in vitro after squalamine and/or VEGF treatment with that of their
biochemical expression of TSP-1 and cell surface integrin isotypes.

We have completed the analysis of morphologic and biochemical features of
prostate tumors subsequent to squalamine treatment in intact and castrated hosts. This
approach was taken because of the toxicity of VEGF observed when delivered directly
into the tumors by Ad-CMV-VEGF vector (see above Task 2). We have also examined
the expression of integrins by immunohistochemistry in squalamine responder and non-




responders (see Figure 3). In the future studies, we will evaluate the expression of TSP-1
and integrins in endothelial cells treated with squalamine and androgen withdrawal.

Task 7: Confirmation of the above biochemical responses of prostate cancer cells and
endothelial cells to squalamine and VEGF in vivo.

As mentioned above, because of the significant toxicity we have experienced with
in vivo application of VEGF, we re-directed our hypothesis to test the accelerated
prostate cancer and endothelial cell death using the combinations of squalamine and
androgen withdrawal. We are presently checking to see if endothelial cell toxicity can be
augmented by the combined application of VEGF and squalamine.

Task 8: Evaluation of methodologies for evaluating signal cascade and apoptosis
following VEGF and squalamine.

We have established the method to evaluate the immunoprecipitable focal
adhesion kinase (pp125FAK) and it close family Pyk2 kinase in LNCaP and C4-2 cells.
While the basal level of these kinases are similar among the cell lines, their status of
phophorylation differs. In addition, we also have established the methods for apoptosis
screen after cells are triggered to die under the influence of androgen withdrawal (Figure
4). These methods will be applied to evaluate the combined effects of squalamine and
VEGEF in vitro and the combined effects of squalamine and androgen withdrawal in vivo.

Task 9: Evaluation of changes in signal transduction components following exposure to
squalamine and /or VEGEF in vitro and confirmation of such changes in prostate tumor
models in vivo.

This task will be carried out in this year since the basic methodologies applicable
to this task have already been established.

Task 10: Characterization of changes of signal transduction components and their
relationship to apoptosis, and comparison of their activity both in vivo and in vitro.

Basic methodologies used to address this task have been established. We will
address this task question this year.

Key Research Accomplishments:

. VEGF delivered in the form of Ad-CMV-VEGF to prostate tumor-bearing
mice was found to be extremely toxic. We saw increased blood perfusion and
increased tumor volume upon Ad-CMV-VEGF treatment. Because of these in
vivo findings, we have modified our procedure to test if destruction of blood
vessel in animals maintained under castrated state can be enhanced upon rapid or
delayed squalamine administration. Results of these study clearly demonstrated
that squalamine can enhance castration-induced prostate tumor cell death if
applied immediately after castration. Delayed application of squalamine after




castration resulted in rebound tumor growth suggesting that rapid alteration of
sensitivity of blood vessels to squalamine during the early period of castration.
Thus this model may shed light on cell signaling pathway in prostate cancer cells
maintained either short-term or long-term under androgen withdrawal condition.

. We observed integrin profiles and VEGF receptor flt-1 are vastly different in
tumors responded to combined effects of castration and squalamine and those did
not. These differences may explain the type of integrin-extracellular matrix
signaling system that may play a role in accounting for enhanced tumor response
to combined squalamine and castration induced cytotoxicity in prostate cancer
cells. Preliminary results suggest that a6p4 and VEGF receptor flt-1 and their
downstream signaling may assume important role.

Reportable Outcomes:

1. A joint publication with Dr. Mitch Sokoloff from University of Chicago is in

preparation.
2. A published manuscript indicates the growth and metastatic potential of a
human prostate tumor model (see Appendix 1 Thalmann, et al. Prostate, 2000).
3. A review dealing with prostate tumor-stroma interaction and the role of VEGF

and hydrogen peroxide as modulators in the vicious cycle between tumor and
stroma was conceived through the support of the present work (see Appendix
2 Sung and Chung, J. of Differentiation, in press).

Conclusions:

VEGF and squalamine synergism appears to be a phenomenon in vitro and its in
vivo synergism is more difficult to demonstrated due to severe toxicity of delivery of
VEGEF to tumor tissues in tumor-bearing animals. The concept to enhance tumor and
endothelial cell death using angiogenic modifiers however received support by the
application of squalamine immediately after castration. Based on immunohistochemical
data, it appears that tumor cells overexpress VEGF receptor, flt-1 and specific integrin
isotype, such as a6B4, are responders. This part of the work is currently pursued in Dr.
Mitch Sokoloff’s lab with addition of radiation and squalamine as a new combination.
This work will be further explored and will be the subject of a future human clinical trial.

References:
None
Appendix:

1. Thalmann, et al. Prostate, 2000.
2. Sung and Chung, Journal of Differentiation (2002, In Press).




. The Prostate 44:91-103 (2000)

LNCaP Progression Model of Human Prostate
Cancer: Androgen-Independence and
Osseous Metastasis

George N. Thalmann,' Robert A. Sikes,” Tony T. Wu,? Armelle Degeorges,?
Shi-Ming Chang,? Mustafa Ozen,?® Sen Pathak,® and Leland W.K. Chung*

'Department of Urology, University of Berne, Inselspital, Berne, Switzerland
2Molecular Urology and Therapeutics Program, Department of Urology, University of
Virginia School of Medicine, Charlottesville, Virginia
3Department of Cancer Biology, University of Texas M.D. Anderson Cancer Center,
Houston, Texas

BACKGROUND. Clinically, the lethal phenotypes of human prostate cancer are character-
ized by their progression to androgen-independence and their propensity to form osseous
metastases. We reported previously on the establishment of androgen-independent (Al) hu-
man prostate cancer cell lines derived from androgen-dependent (AD) LNCaP cells, with
androgen independence defined as the capability of prostate cancer cells to grow in castrated
hosts. One of the sublines, C4-2, was found to be AL highly tumorigenic, and metastatic,
having a proclivity for metastasis to the bone.

METHODS. We established the Al and bone metastatic cell sublines B2, B3, B4, and B5 from
the parental C4-2 subline, using a previously established coinoculating procedure. We deter-
mined the biologic behavior of the parental and derivative LNCaP sublines in vivo and in
vitro, as well as their molecular and cytogenetic characteristics.

RESULTS. Unlike other human prostate cancer models, the LNCaP progression model shares
remarkable similarities with human prostate cancer. We observed a comparable pattern of
metastasis from the primary to the lymph node and to the axial skeleton, with a predominant
phenotype of osteoblastic reaction; 25-37.5% of the animals developed paraplegia. Cytoge-
netic and biochemical characterizations of LNCaP sublines also indicate close similarities
between human prostate cancer and the LNCaP progression model. Additional chromosomal
changes were detected in B2-B5 sublines derived from C4-2 bone metastases. These LNCaP
sublines were found to grow faster under anchorage-dependent but not -independent con-
ditions. The in vitro invasion and in vivo metastatic potential of these LNCaP sublines sur-
prisingly correlated with anchorage-dependent and not -independent growth. The derivative
LNCaP sublines when cultured in vitro produced a substantially higher (20-30-fold) amount
of basal steady-state concentrations of PSA than that of the parental LNCaP cells. PSA pro-
duction was high initially, but was markedly reduced when the derivative cell lines were
inoculated and allowed to grow long-term in vivo for the establishment of tumors and
metastasis, suggesting that unknown host factors derived either from the prostate or the bone
can effectively downregulate PSA expression by prostate tumor epithelium.
CONCLUSIONS. The LNCaP model of human prostate cancer progression will help improve
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our understanding of the mechanisms of androgen-independence and osseous metastasis,
and tumor-host determinants of PSA expression. Prostate 44:91-103, 2000.

© 2000 Wiley-Liss, Inc.
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INTRODUCTION

The last decade has brought increased attention to
and awareness of prostate cancer as a significant pub-
lic health problem [1]. Prostate cancer is recorded as
the leading cancer diagnosed and the second cause of
cancer death in North American men [2]. Observa-
tions at autopsy indicate that early prostate cancer
evolves in a multifocal pattern within the gland. Al-
though the treatment of localized disease has signifi-
cantly improved, once prostate cancer progresses to
the periprostatic space by penetration and perforation
of the prostate capsule and/or by invasion of the peri-
neural spaces to the lymph nodes, few therapeutic op-
tions with limited durability are available. Clinical evi-
dence suggests that after an initial responsiveness to
androgen withdrawal, prostate cancer relapses to an
androgen-independent state and metastasizes nonran-
domly to the bone.

Little is known about the biology of prostate cancer
metastasis, the underlying mechanisms of metastasis
and androgen-independence, and the reciprocal inter-
actions between prostate cancer epithelial cells and
their surrounding stromal cells. This is due mainly to
the fact that few in vivo model systems exist that
closely mimic the natural history of progressive and
metastatic human prostate cancer. By means of con-
structing a cell-cell recombination model [3,4], our
laboratory has observed the growth and androgen-
independent progression in a human LNCaP prostate
cancer model. A series of lineage-related LNCaP cell
sublines that reflect the various steps of prostate car-
cinogenesis and progression has been derived [5,6].
An androgen-independent (Al) cell line, C4-2, repro-
ducibly and consistently follows the metastatic pat-
terns of hormone-refractory prostate cancer by pro-
ducing lymph node and bone metastases when
injected either s.c. or orthotopically in either hormon-
ally intact or castrated hosts [5,6]. This model permits
the study of factors that determine the tropism of
prostate cancer cells for the skeletal microenviron-
ment.

The goals of the present study are twofold. First, we
wish to establish rapid bone metastatic LNCaP human
prostate cancer sublines from an animal model of hu-
man prostate cancer skeletal metastasis for future
mechanistic and therapeutic studies. Second, we wish

to characterize these LNCaP sublines with respect to
their biologic, cytogenic, and biochemical characteris-
tics. Our findings indicate that: 1) Stromal cells and
host endocrine status play a pivotal role in “selecting”
or “inducing” prostate cancer cells to acquire andro-
gen-independence and osseous metastatic potential. 2)
Specific cytogenetic alterations are associated with
LNCaP sublines as a result of androgen-independence
and metastatic progression. 3) Anchorage-dependent
rather than -independent growth of the LNCaP sub-
lines correlated with prostate cancer invasion in vitro
and their metastatic potential in vivo. 4) PSA expres-
sion by LNCaP sublines appears to be dysregulated
and is independent of the presence of androgen but is
highly sensitive to regulation by undefined host fac-
tor(s). The LNCaP prostate cancer progression model
reveals a basic principle in which epigenetic factor(s)
derived from the host can “drive” the progression of a
human prostate cancer cell line, LNCaP, to androgen-
independence as well as to acquire osseous metastatic
potential with defined cytogenetic changes.

MATERIALS AND METHODS

Establishment of an In Vivo Human Prostate
Cancer Model

LNCaP cells, passage 29 of the original line devel-
oped by Horoszewicz et al. [7], were kindly supplied
by Dr. Gary Miller (University of Colorado, Denver,
CO). Passages 25-33 of a human bone fibroblast cell
line, MS, established from a patient with an osteogenic
sarcoma as described previously [8], were used in this
study.

Six- to eight-week old athymic nude mice (ncr
strain [Balb/c background]), obtained from Charles
River Laboratories (Baltimore, MD), were used for all
in vivo experiments. They were kept under pathogen-
free conditions in laminar flow boxes in accordance
with established institutional guidelines and ap-
proved protocols. Unless otherwise specified, LNCaP
tumors were induced by s.c. coinjection of 1 x 10°
LNCaP cells and 1 x 10% MS cells into male athymic
nude mice, as described previously [8]. Typically, cells
were inoculated s.c. at 2-6 sites into the flank of intact
mice. After 8 weeks, some mice were castrated bilat-
erally by scrotal incision under methoxyflurane
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Fig. 1. Schematic derivation of LNCaP sublines from tumors maintained in intact and castrated athymic male mice. MS, fibroblasts derived

from a human osteosarcoma.

(Metofane®) anesthesia, and others were sham-
operated. The tumors were maintained in the cas-
trated hosts for an additional 4 or 5 weeks (Fig. 1).

The C4 and C5 LNCaP sublines were established
from tumors harvested from the castrated hosts at 4
weeks (C4 subline) and 5 weeks (C5 subline) postcas-
tration, as described [8]. A control LNCaP subline
(subline M) was established from a LNCaP tumor
maintained in an intact male host for 12 weeks (a sham
operation was performed at 8 weeks), as described [8].
The C4-2 subline was established in a similar manner
from a C4/MS chimeric tumor grown in a castrated
male host [5]. All cell lines, passages 23-35, were
grown in T-medium as described [9]. The cells were
tested and found free of Mycoplasma.

For subcutaneous injection of C4-2 cells (1.0 x 106
cells/site), the cells were resuspended in RPMI-1640
and 10% FBS and injected in 0.1 ml/site (27-gauge
needle, 1-ml disposable syringe) at 6 sites per mouse.
For orthotopic administration of the tumor cells (1.0 x

10° cells), the cells were resuspended in the same me-
dium (total volume of 20 pl) and were delivered to the
dorsolateral lobe of the prostate gland of athymic mice
by a 30-gauge needle, using a calibrated push-button
Hamilton syringe (Reno, NV). Orthotopic injections
were performed under methoxyflurane (Metofane®)
anesthesia, with the prostate lobe exposed following
lower midline abdominal incision. The wound was
closed by metal clips (Autoclip, Clay Adams, Parsip-

pany, NJ).

Establishment of Fast-Growing Human Bone
Metastatic Cell Lines

In order to study the in vivo behavior of bone me-
tastasis, we derived fast-growing sublines B2-B5 de-
rived from bone metastases that have a defined cell
lineage relationship with C4-2 (Fig. 1). C4-2 tumor
cells, which adhere more loosely to culture dishes than
fibroblasts and osteoblasts, were recovered by me-
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chanically irrigating these cells with tissue culture me-
dium. Pure bone metastasis-derived sublines B2-B5,
as judged by morphological, cytogenetic, and immu-
nohistochemical criteria, were obtained after 8-12
rounds of these subculturing steps.

The bone metastasis-derived sublines B2-B5 were
grown in T-medium (see above) with 5% FBS. The
cells were routinely tested and found to be free of
Muycoplasma. Unless indicated otherwise four mice
were injected (27-gauge needle, 1-ml disposable sy-
ringe) subcutaneously with 1.0 x 106 B2, B3 (8 mice),
B4, and B5 cells resuspended in 0.1 ml of T-medium
and 10% FBS at 4 sites per animal. (The mice were
bilaterally castrated by scrotal incision under me-
thoxyflurane (Metofane®) anesthesia. The wound was
closed by metal clips. Animals were routinely in-
spected for physical abnormalities and tumor growth.
Tumors were measured weekly, and their volumes
were calculated by the formula L x W x H x 0.5236
[10].

Characterization of the Parental and LNCaP
Sublines: Crystal Violet Growth Assay

Cellular growth rates for LNCaP, C4-2, and B2-B5
sublines were determined using a 96-well plate (Bec-
ton Dickinson, Lincoln Park, NJ) assay based on the
uptake, retention, and elution of crystal violet. Cells
were plated at low density (0.5 x 10° cells) in 24-well
plates (Becton Dickinson) and incubated for up to 8
days. At days 2, 4, 6, and 8, the cells were fixed with
1% glutaraldehyde (Sigma Chemical Co., St. Louis,
MO) and stained with 0.5% crystal violet (Sigma) and
washed as described [11]. Crystal violet dye was
eluted with 0.5 ml of Sorenson’s solution (9 mg of
trisodium citrate in 305 ml of distilled H,O, 195 ml of
0.1 N HCI, and 500 ml of 90% ethanol), and 100 pl
were transferred to a 96-well plate. In all experiments
the absorbency of each well was measured by a Titer-
tek Multiscan TCC/340 (Flow Laboratories, McLean,
VA) at 560 nm, unless otherwise specified. Control
experiments demonstrated that absorbance is directly
proportional to the number of cells in each well. Ex-
periments were performed in three wells per cell line.
Experiments were repeated twice.

Measurement of Prostate-Specific Antigen (PSA)

Once tumors became measurable, blood samples
for sequential PSA measurements were obtained by
dorsal tail vein incision. Samples were collected in 75-
mm microhematocrit capillary tubes and centrifuged,
and the sera were stored at —20°C until further pro-
cessing. PSA values in the serum were determined by
a microparticle enzyme immunoassay (MEIA) for the
quantitative measurement of PSA in an Abbott IMx

clinical analyzer (assays kindly provided by Abbott
Laboratories, Abbott Park, IL).

For in vitro PSA measurement, cells were plated on
Falcon plastic dishes (Becton Dickinson) and grown in
T-medium to 80-100% confluence. After changing of
the medium, PSA was measured in the supernatant 24
hr later as described above, and normalized to the
number of cells in the dish. Experiments were re-
peated 3-7 times per cell line.

Cytogenetic Analysis

Cultures from B2-B5, fed 24 hr earlier with fresh
medium, were exposed to Colcemid (final concentra-
tion, 0.02 pg/ml) for 40 min at 37°C. Cells from these
cultures were dislodged by exposing them to 2 ml
Hank’s balanced salt solution containing 0.01% tryp-
sin. The single-cell suspension in 5 ml of RPMI-1640
containing 10% FBS was centrifuged at 1,700 rpm for 5
min. After discarding the supernatan