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Introduction

Prostate cancer is the most commonly diagnosed cancer in U.S. males. Prostate cancer
incidence rates increased 141.8% between 1973 and 1994. A life is lost to prostate cancer in this
country every 13 minutes. In 1998, about 39,200 men died of prostate cancer. Due to the severity
of this malignant disease, research of prostate needs to be focused on the treatment of prostate
cancer and scientists in this field are obligated to accelerate the process of translation of their
basic research into clinical usage.

The object of this proposal is to understand the tumor suppressor function of maspin in
prostate, and to explore maspin’s role in normal prostate development. Maspin knockout mouse
model will be employed to study the effects of loss of maspin function on mouse prostate
tumorigenesis and development. We hypothesize that the presence of maspin (by stable
transfection or by adenovirus mediated maspin gene delivery) will prevent or delay prostatic
tumorigenesis and metastasis, while loss of maspin in mouse model will render it more
susceptible to tumor formation and metastasis. We will take advantage of the powerful tool of
mouse genetics by crossing maspin knockout mice with a well-characterized mouse prostate
cancer model (TRAMP) to test this hypothesis. Prostatic tumorigenesis and normal prostate
development will be studied using a variety of established techniques, including organ culture,
histopathology, and molecular biology.

The specific aims for this three-year proposal are:

Aim 1. Examination of maspin as a tumor suppressor in prostate. I plan to test whether
maspin inhibits tumor growth in cell culture and tumor progression in athymic mice. We will
deliver maspin to prostate tumors by adenovirus mediated gene delivery technique. In this way,
the effectiveness of maspin as a therapeutic agent can be directly evaluated.

Aim 2. Examination of maspin knockout mice on tumor progression and normal prostate
development. The effect of maspin gene disruption on prostatic tumorigenesis will be tested by
crossing maspin KO mice with TRAMP mice. Maspin knockout mice will also be used to
evaluate the loss of maspin on prostate development. The KO mice will be valuable to support

our hypothesis if these mice are more susceptible to tumorigenesis and metastasis because of the
loss of tumor suppressor, maspin.

Body

Materials and methods

Animals

Syngeneic C57BL/6 mice (for implantation of TRAMP tumor cells) were purchased from
Harlan, Inc. All animals were maintained within the PI’s animal facility at Baylor.
TRAMP cell lines were obtained from Dr. Norm Greenberg at Baylor College of Medicine.




Antibodies

Polyclonal anti-maspin antibody was made by Zymed, Inc. as a custom service. All
secondary antibodies were purchased from Zymed, Inc.

Northern and Western analysis

RNAs and proteins were isolated from cells, prostate tissues. Total RNAs were isolated
using Gibco/BRL Trizol regent. For northern blot, roughly 20 ug RNA will be loaded each lane.
For Western blot analysis, protein extracts were prepared by lysing the cells in RIPA buffer.
Total 100 ug protein extract will be loaded for electrophoresis.

Immunohistochemical analysis

Prostate tissues were removed from male mice and dissected. Tissues were fixed in 10%
neutral formalin buffer and embedded in paraffin and sectioned at 5 um. For maspin
immunostaining, tissues were boiled in citrate buffer (Zymed, Inc.) for ten minutes for antigen
retrival. The antibody was produced in rabbit against a fifteen amino acid peptide located in the
reactive site loop of maspin (AbS4A). The antibody was purified using an AbS4A sulfo-linked
affinity column (Sulfolink kit, Pierce, IL). The sections were stained with the affinity purified
maspin antibody at a dilution of 1:400, followed by a secondary goat anti-rabbit antibody
staining, and the color was developed by Zymed’s AEC chromogen kit. For specific peptide
blocking, a concentration of 10 nM of AbS4A peptide was preincubated with antibody for thirty
minutes at room temperature. For PCNA staining, a PCNA staining kit was purchased from
Zymed (Zymed, Inc., CA) and slides were stained following the instruction of the kit.

Results and Discussion

Task 1. Examination of maspin as a tumor suppressor in prostate.

We have overexpressed maspin in TRAMP prostate tumor cells by retrovirus infection.
Retroviral stable transfectants were constructed. The plasmid constructs pS2-maspin GFP and
pS2-GFP were transfected into 293T cells, along with pECO plasmid using fugene reagent, to
produce infective viral particles. The viral supernatants were then allowed to infect C2N
TRAMP tumor cells in the presence of polybrene. The transduced cells were then selected in
presence of 100 ug/ml of zeocin for four weeks. These cells were subsequently sorted by flow
cytometry for green fluoroscence emitted by GFP. The retroviral stable transfectants were
further selected as individual clones from 96 well titer plates. These retroviral stable
transfectants were then analyzed for the presence of human maspin cDNA by RT-PCR. The
expression of maspin cDNA was detected by Western blotting by mouse monoclonal antibody to
human maspin (Pharmigen) and by immuno staining with ABS4a antibody to mouse maspin.
These retroviral stable transfectants will be further characterized by in vitro experiments, by
comparing the maspin transfectants versus the vector-alone transfectants and parental C2N cells,
for their growth rate, anchorage-independent growth on soft agar, and tumorigenicity. The tumor
cell invasion and metastasis will be compared in vitro by cell adhesion and motility assays. We
will also analyze the changes in cell adhesion in the presence of various extracellular matrix




(ECM) proteins and thereby investigate their ability to attach to the basement membrane. This
study has been published in the Journal of Urology (in press).

We have carried out in vivo experiment to examine the tumorigenic potential of these
transfectants in syngenic mice. For this purpose, parental C2N cells and maspin stable cells are
injected subcutaneously into C57BL/6 mice. Tumor growth rate in vivo will be monitored and
samples are taken for analysis. Surprisingly, most of C2N cells inoculated developed into
palpable tumors. However, none of the maspin stable clones have developed any tumors after
extended time of observation, demonstrating those maspin functions to inhibit prostate tumor in
vivo. We are currently identifying the mechanism of tumor suppression in prostate cancer.

Task 2. The effect of maspin gene disruption on prostate development

Because homozygous deletion of maspin is lethal, we decided to assess the partial loss of
maspin on tumor progression. We hypothesize that maspin heterozygous mice may display gene
dosage phenotype in prostate. This hypothesis is supported by the fact that maspin heterozygote
female has a phenotype in the ovary (Zhang et al, unpublished data).

Maspin heterozygotes were crossed. Newborn male mice at day 2-day 8 were dissected for
anterior and ventral prostate. The number of branching was counted. Preliminary data showed
that maspin KO mice had slowed rate of prostate development. We are currently examined
whether this is due to hormonal defect such as a defect in the production of androgen.

We are also going to examine the prostate in old maspin KO mice. The goal is to find out

whether loss of maspin can lead increased tumorigenesis. Samples were harvested at the moment
for such analysis.

Key research accomplishments

Key personnel have been recruited to initiate the study as proposed in the grant. We have
established the role of maspin in suppressing prostate tumor development. One paper has been
published on this study. The in vivo experiment has also been done and a manuscript is being

prepared. We are currently focusing to study the effect of maspin deletion on prostate
development.

Reportable outcome

1. Maspin functions as a tumor suppressor by increasing cell adhesion to extracellular matrix in
prostate tumor cells. Shaji Abraham, Weiguo Zhang, Norm Greeenberg, and Ming Zhang. J.
of Urology, 2003, in press.

2. Maspin inhibits prostate tumor growth in vivo. Heidi Shi, and Ming Zhang. In preparation.

Conclusion

Two tasks proposed in the grant were initiated in the first year of proposal. Key personnel
have been recruited to work on the prostate project. We have established maspin stable
expressing clones in TRAMP prostate tumor cells and set up animals for genetic crossing.
Continuation of the tasks in the next few years will help us understand the role of maspin in




tumor metastasis and angiogenesis, and hopefully leading to the development of new therapies
for the treatment of prostate cancer.

Reference

None
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MASPIN FUNCTIONS AS A TUMOR SUPPRESSOR BY INCREASING
CELL ADHESION TO EXTRACELLULAR MATRIX IN PROSTATE TUMOR
CELLS

SHAJI ABRAHAM, WEIGUO ZHANG, NORMAN GREENBERG* axp MING ZHANG
From the Baylor College of Medicine, Depariment of Molecular and Cellular Biology, Houston, Texas
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ABSTRACT

Purpose: Maspin, a unigque member of the serine protease inhibitor family, shows tumor
suppressing activity for breast cancer progression and metastasis. Few studies have directly
linked maspin function to prostate cancer. We used prostate tumor cells derived from the TRAMP
(transgenic adenocarcinoma of mouse prostate) prostate tumor model to study the tumor sup-
pressive function of maspin in prostate cancer. « ;

Materials and Methods: Maspin ¢cDNA was introduced via a retroviral plasmid into TRAMP
C2N prostate tumor cells, which are aggressive and invasive in nature. We investigated the
tumorigenesis of these stable cell lines in vitro by assessing the growth rate, anchorage inde-
pendence and adhesion to extracellular matrix proteins such as fibronectin and laminin,

Results: Stable cell lines expressing maspin had decreased tumorigenic potential, as assessed
by anchorage independent growth in soft agar assay compared with controls. Maspin stable
transfectants showed decreased metastatic potential, as evaluated by modified Boyden chamber
assay and increased adhesion to fibronectin and laminin. .

Conclusions: Our study confirms that maspin has a tumor suppressive role not only in breast
cancer, but also in prostate cancer. The data in this study suggest that maspin can decrease the
tumorigenic and metastatic potential of prostate tumors, most probably by remodeling cell-
extracellular matrix interactions or triggering extracellular matrix mediated signaling pathways
that negatively regulate tumor migration and invasion.

Key WoRDS: prostate, prostatic neoplasms, neoplasm metastasis, cell adhesion, disease progression

Prostate cancer is one of the leading cancer related deaths
in men older than 55 years.! Essentially a thorough under-
standing of the disease progression at the molecular level is
important for alleviating and achieving an effective cure. In
vitro prostatic cells and in vivo animal models serve as good
model systems to identify prognestic markers for early dis-
ease detection and find therapeutic agents for treatment.®
We investigated the effect of maspin effect in prostate tumors
in vitro in the TRAMP (transgenic adenocarcinoma of mouse
prostate) animal model.3 ’

Maspin, initially identified from normal mammary epithe-
lial cells, is 2 unique member of the serine protease inhibitor
ﬂamilythathssheenfsundtsinhibithreasttumerésvel@-
ment.* Among the serine protease inhibitor proteins maspin
is considered a class II tumor suppressor gens® since the
gene is not mutated or deleted, but transcriptionally down-
regulated in breast cancer.® Severs! studies have alluded to
the tumor suppressive effects of maspin. For example, recom-
binant maspin in inhibits breast tumor cell migration
and invasion.™® Zhang et al cbeerved the inhibitory effect of
maspin on angiogenesis in rat cornea and in & Xenograft
model.®? High maspin expression was associated with the
absence of lymph node metastasis and hetter overall survival
in oral squamous cell carcinoma.}® Finslly the inhibition of
humsan breast cancer by peroxisome proliferator activated
receptor-y, a differentiation agent, and 7 linolenic acid was
associated with up-regulation of the maspin gene.}>2 These
studiessaggestthesigniﬁmce@maspinﬁ:rmgaﬁnghmur
development.

Several animal studies done st our laboratory implicate
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the direct involvement of maspin in the suppression of pri-
mary tumor and metastasis.**®> When transgenic mice over
expressing maspin in mammary epithelial cells under the
control of mammary specific whey acidic protein promoter’*
were crossed with a strain of oncogenic whey acidic protein-
simian virus 40 T antigen mice, the resulting hitrans?nic
mice showed inhibited tumor growth and metastasis.i® In
addition, when we tested the tumor ing activity of
magpin in & TM40D syngeneic model in which TM40D cells
or maspin transfectants were implanted back into a mam-
mary gland, we found that the tumor growth and metastasis
rates were significantly decreased in maspin transfectants.’®
ﬁeae&am&ems&&te&atmaspinﬂa&smmmor
growth and metastasis in immunocompetent animais, 1513
Despite much data supporting the tumor suppressing role
ufmaspu’ninbmstc&neerﬁmsmdieshavedirecﬂyﬁnked
maspin function in prostate eancer. For instance, magpin
gene expression is down-regulated in prostate eancer cells’®
a8 well as in dinieal prostate cancer specimens.’” Recombi-
nant maspin made in vitro inhibits prostatic cell migration.®
However, Umelkita of al noted that rat maspin did not inhibit
prostate tumor progression in rat derived cells.?® Since in the
TRAMP prostate animsal model tumors develop that closely
resemble human prostatic disease,® we examined the role of
maspin in mouse proastate tumor cells. Thus, we introduced
thamaspingene&xhﬂmmmtemcena,a
highly tumgrigenic and invasive cell line,® by a retrovirus

In this study we investigated the consequence of maspin
expression in TRAMP cell lines as a prelude to elucidating its
function in vivo in prostate tumors. In particular we were
interested in identifying whether maspin could decrease the
tumorigenic and metastatic potential of C2N tumor cells. We
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report that maspin can inhibit tumor invasion and increase
celi-extracellular matrix (ECM) adhesion of invasive C2N
tumor cells. Thus, maspin functions as & tumor suppressor,
probably by remodeling cell-ECM interaction, in this pros-
tate cancer model.

MATERIALS AND METHODS

Cell lines and tissue culture conditions. CZN cells were
grawniaDuIbeem’smadiﬁedEaglejsmeéiumﬁDMEM).wﬁb-

orescent protein (GFP) was constructed by inserting GFP-
zeocin from pTracer-CMV {Invitrogen, Carlsbad, Cali ia)
into pS2, amﬁwﬁalplasmidmntainingtheﬁ'anéykmg
terminal repest regions.?® The 1.2 kb human maspin cDNA
was amplified bypolymemsechainrewﬁon(PCR),ﬁlleéin
withKiemwenzymesndclanediabapS%—GFPvMattke
ép&lsiﬁe._’!‘hereaultantplasmidmmctwasnmed pS2-

maspin
Establishment and selection of stable transfectants. The
retmvira}plasmidmst{uctsﬁ-GFPorp?Z-{}i?maspin

for

croscopy using a model DMRB (Leica Mikroskope und
Systeme GmbH, Wetzlar, Germany). GFP-maspin expressing

eeﬂswereplakdinﬁo%—weﬂplaﬁessn&subdamafs&hi
%ansfeetaﬁts were is;ﬁdated. Reverse transcriptase (RT)-PCR,
estern blotting immunostaining experiments con-
ﬁrmedthemeecftheGFP-mpingeneinthestable

ts.

Western blot analysis, 'rheeensmzy?eainm&m
conteing inhibitors ( hesl . i phe-
nylmethylsulfonyl fluoride) and 50 #£. protein were gize frac-
tionated on leeasoﬁumdodecy]salfabe-po!sscrﬁamidee!ee-
trophoresis gel. The proteins were transferred onto a
polyvinylidi . 4

sz,&lifomia)tneonﬁrmemﬂsampleloading,

Cell proliferation assay. Stable GFP or GFP-maspin C2N
ttansﬁetanasmplateéatadensityoflx 10? cells per
weBinaMe}lpiatein&ipﬁeabe.Atindim&d&meminta
Gfi,?,é,ﬁ&ﬁd&daysgmwtbwasmam&hym
(3-(4,5-dimethyithiaml-2—3'l)-5-(3-carh&xymeﬂmxyphenyi}2-
{émﬂfephenyi)-ﬁii-tetmzeﬁm} {Promega, Madison, Wiscon-
sin) assay according to the manufacturer protocol. Absor-
h&neewasmﬁedatézﬁmasing&nmmynex
Technologies, Inc., Chantilly, Virginia) model mieroplate
reader.

Cell adhesion assay. Btable GFP and GFP-maspin trans-
fectants were , washed with 1 X phosphate buff
ete&a&line,re-suspenmmsmﬁeeme&iumwiﬁxbaﬁne
mrnmalhumin(lﬁmgjml.}sndpiatedstadensitycﬁ X 10°
eeﬂsp&rweiiinaﬂim}}phtemtedﬁthlamjnin&ﬁ
pg./mL) or fibronectin (25 pg/ml.). The cells were incubated
at 87C and 5% CO, for 2 hours. Nonadherent cells were
removed by aspiration and adherent cells were washed 8
times with 1 X phosphate buffered saline. Total cell associ-
ated protein was determined by adding 200 #l. BCA (Pierce)

Colony formation in soft agar. For this assay the bottom
layer contained 0.6% agarose in DMEM, while the top layer
waﬁnedﬂ.&%m‘smmmﬁdmwmmded at
&densityofﬁ,ﬁﬁﬂce}hgerweﬁinas—weﬁgﬁsteistﬁpﬁﬁte.
Theplaﬁeswmeine&babedatmﬁwithmmzforsweeks
and then stained with p-iodonitrotetrazolium viclet (1 mg/
ml.) for 16 hours at 37C. Colonies greater than 1 mm. were
counted under an inverted microscope (Leica). Colony forma-
tion was assessed in 8 independent experiments,

Cell invasion assay. Cell invasion was performed in a mod-

M&yﬁme&amberassay. Briefly, the inner chamber of-

Millicell (Millipore, Bedford, Massachusetts) polycarbonate
ﬁi&ers(pmsizeSm)maﬁedwith%.ﬁmﬁ.Matﬂgeﬁn
samm—ﬁeeDMEMwasdriedwemightatmemﬁempemture
mdsrﬂmietﬁght.mmm&ﬁt&swmmwdin
%weﬂpiaﬁetbatﬁmedthelwerchambermdthem
ehamberwasﬁﬁedwithﬁﬁhﬁmtax‘ningm%semceﬁs
were seeded at a density of 6 X 10° cells per well and ineu.
W@S{Cﬁr%h&mﬁ&h&%ﬂﬂwéﬁeﬁm&b&ﬁa&c&ﬁs

MMm&dnﬁng&nM(Olympus Optical Corp.,
Melville, New York) phase contrast nicroscope. Experiments
w&epezﬁrme&inhipﬁwtesn&regeate& twice.
Staﬁsﬁmlcmb&ﬁ‘sbaﬁsﬁc&!sigﬁﬁc&neewasdeﬁer—
mined by Student’s ¢ test with P <0.05 considered statisti-
cally significant. Graphic presentation of the dats was done
osing Excel (Microsoft, Seattle, Washington) spread sheet

RESULTS ‘

Stable expression of maspin in C2N TRAMP cells. C2N
ﬁelabeaﬁ'omapﬂmary te tumor in TRAMP mice. In
thisee}llinem&spinexpressienw&smt

flow and pools of GFP expressing eells were
isolated (data not shown). Stable transfectants ssin;
variable gaspinwaesubclmed.t&tataléfﬁ.‘ésmg&e

fied and representative m‘m further characterized.
PCR and for protein by fmmensciaimiog (o 20t showa).
blot. analysi. Figure 3 shuame toat 3 eitased by Western
wﬁh&em@pﬁ»@dmmm
expressian.'i‘heseclomsmusedﬁorsnbseqmentexperi—
meE‘;géfs of maspin on cell proliferation in C2N tramp cells.
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Lape C2N MDAMS CIN Mﬁ__m
maspin

GF? 2 B 4%

FeG. 1 Westaemh!atanalysisof&kblmsspin—ﬂ@stabletmnsfeﬁ—
tants. Cell lysates (60 pg) from C2N stable transfectants were

fractionated op 10% sodiom snkfate—gelys&ry gelelec-
oresis ansferred lyvin; diﬂmdemembu-me
=y n;mgl s to human maspin.

with mouse
{42kD&)was:denhﬁe&mmaralm Blot was stripped
and probed with B-actin antibodies for equal sample loading.

To investigate the biological effects of maspin on invasive
C2N cells we tested the growth rates of stable transfectants.
When cells were grown in log phase for 2 to 5.2 deys, a
striking variation in the growth pattern was observed among
stable transfectants on MTS assay. Cells reached confluence
by days 6 to 7, after which the assay was stopped. Indeed,
stable transfectants expressing maspin showed a lower
growth rate than conirol transfectants (pS2-GFP) and the
parental cell line, Moreover, the level of maspin expression
determined growth inhibition in a dose dependent manner.
Clone 2 expressing low levels of maspin had lower growth
inhibition than high maspin expressing clones 25 and 48. The
vector-only control clone had a growth pattern similar to that
of parental C2N cells (fig. 2). Thesedataan&xcatethatmaspm
was responsible for growth suppressi

Effect fmspmananchamgemdependmtmwthefﬂﬁﬁ
cells. We determined the antimetastatic potential of maspin
in vitro by soft agar assay. After plating 6 X 10? cells in
triplicate in soft agar the number of colonies formed and
colony size were analyzed at the end of 3 weeks. Colonies
greater than 1 mm. were scored. Figure 3 shows that GFP-
vector only stable transfectants demonstrated a higher capa-
bility of colony formation in soft agar, while clones over
expressing maspin showed a lower capability of colony for-
mation (p <0.01). Moreover, plating more cells or increasing
incubaﬁonpeﬁoddidnstincmsetheceleniesofdones%
and 46 (data not shown). These data indicate that maspin

=
§ %0
g e
i‘ 3
: n_ =

C2N maspin-GFR/46
Fie. 8

eeu&ma’msnasmea piate&mmﬁsgawintﬁ mgaemﬁ-we
plate and incubated at 37C in 5% for 3 weeks. were stained
with p-nitrofetrazolium violet for Shmn-_satsz, ted and

expression decreased the anchorage independent growth ca-
pacity of C2N cells.

Increased adhesion of maspin transfectants to ECM com-
ponents fibronectin and laminin. Cell adhesion to ECM is a
preliminary step involved in invasion and metastasis. ECM
consists of a composite pool of matrix proteins with laminin
and fibronectin as its major components. Therefore, we in-
vestigated the ability of stable iransfectants to adhere to the
ECM protein fibronectin or laminin. On adhesion assays
maspin stable transfectants showed a 60% to 70% increase in
binding to laminin and fibronectin compared with vector-only
control transfectants (fig. 4). Such changes in adhesion to
laminin and fibronectin were statistically sigmificant (p
<0.02 and <0.01, respectively). These data demonstrate that
maspin can indeed increase the ahility of cells to adhere to
ECM molecules, aithough in a dose independent manner.

Decrensed chemo-invasion of maspin transfectants in vitro.
The metastatic potential of tumors depends on the ability of
the tumor cells to invade through the basement membrane
and migrate to distant sites. We examined the ability of
maspin transfectants to penetrate Matrigel using the modi-
fied Boyden chamber assay. Significant differences in cell
invasion were observed in vector-only transfectants and

- —-C2R
o il = - GFP
——2
--J-- 46
—--25 |

Time (days)

F1¢. 2. Growth inhibition of C2N
by MTS assay on days indicated. Erro

clones. Cells were seeded at 1 X 10® in 24-well plate and growth was measured
repment *msg)ofSexpeﬁmems. D, optical density. ple
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NG CINmapie -GFP CN maspin OFM2S  CIN masple GFPHG
CIN conen

Fio. 4..Cell of transfectanta proteins,
anto wells coated with 25 ug./ml. smwnmdmmdatsvc%
Wt.s sdhemnmyafmblehus&utu Cells

wasnbmed(p-:ﬁ.f)ﬁ) These data show that maspin ex-
presged in prostate tumor celle could actively inhibit the
alﬁhtyofthelrinvamnnﬂnwghhishigel.

BEOWIOR

In the current study the maspin gene was expressed endo-
genously in highly invasive C2N TRAMP cells by retrovirus
infection. Clones 2, 25 and 46 were arbitrarily selected based
nnmaspinaxprsaaionﬁaw.mediumorhiglﬂattbam
level. Our data indicated that cells | were
!sssmvasivemMaiz’igeiandshoweékssahﬂ:tyﬁagmwm&
dimensiona in soft agar cells.

mﬁ"““ and incobeiad at

af&apewimmts

interncted with fibrinogen associated tissue plasminogen ac-
ﬁmmm&ﬂm&eema&émepm

Beemﬂyﬂaequeetal pro-
vﬁedmmﬂ:ntmphmtemhmthtypmlaném
ea}}agmdzrscﬂg,smgthatmupmmnﬁmtihmh-
invasion mm:mgmdﬁahnganmd-

hesion with the extracellular matrix.® Two major compo-
mxmhmmmmmm
and fibronectin. To teet whether

maspin expressing prostate
hmmmﬂshﬁéiﬁarmtwnmmmhmﬁﬁnm
fibronectin than those without maspin or lower maspin ex-
pressing cells we performed a cell adhesion agsay. In the
presence of either matrix molecule maspin stable transfec-
tants adhered more to matrix components than control cells.
%mﬂtiﬁm@mmﬁhammsﬁﬁymwmm
mmmmm&m had-

Fia. awﬂmxcmmmm&mmaw view of cells on chamber membrane. Cells were
sedded onto flters coated Baydmehamherusqymémub&ta&ats?(!&r4hmm were stained
counted under microscope. H & E, reduced from X400. B, analysis of cell invasion assay. Error bara mgmenttSan&inéspendmt

experiments (2-tailed t test p <0.05).
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that negatively regulate migration. In addition, using the
Boyden chamber system we evaluated the effect of maspin on
CﬂNceﬂmvasinn.ﬁgmeﬁshewsthatmsmesing
clones were greatly inhibited in their ability io invade
thmughthematzixmembrane.'!‘heéiﬂ'emeswashigbhr
significant and reproducible. Thus, our data conclusively
demonstrate that maspin can inhibit C2N tumor invasion in
a fashion similar to that cbserved in breast tumors. Blocking
tumor cell invasion and migration is an essential step for
antimetastatic therapy because it imits tumor intravasation
and extravasation.

CONCLUSIONS

Our study using TRAMP cells from the TRAMP mouse, an
excellent model for prostate cancer, confirms the role of
maspinasahmsrsuppresminpmstatem.msmdy
demonstrates decreased cell invasion in the presence of
maspin, & phenomanon of paramount importance in metas-
tasis. In fact, the tumor suppressive role of maspin is most
likely achieved by preventing tumor cell invasion through the
basement membrane and, thereby, preventing metastasis.
Hence, the data further suggest that maspin can be & ther-
apeutic target not only for breast cancer, but also for prostate
cancer.
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