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INTRODUCTION. Recent studiesdemonstrated the importance ofADAM9 inprostate cancer
relapse upon therapy. In this study, we determined the role of ADAM9 in the therapeutic
resistance to radiation and chemotherapy.
MATERIALS AND METHODS. ADAM9 was either transiently or stably knocked down in
C4-2 prostate cancer cells. The sensitivity of ADAM9 knockdown cells toward radiation and
chemotherapeutic agentswere determined. Additionally, the effects ofADAM9knockdown on
prostate cancer cell morphology, biochemical and functional alterations were accessed.
RESULTS. Both transient and stable knockdown of ADAM9 resulted in increased apoptosis
and increased sensitivity to radiation. ADAM9 knockdown also increased prostate cancer
sensitivity to several chemotherapeutic drugs. ADAM9 knockdown resulted in increased
E-cadherin and altered integrin expression and underwent phenotypic epithelial transition.
These were reflected by the morphological, biochemical, and functional alterations in the
ADAM9 knockdown cells.
CONCLUSIONS. ADAM9 plays a crucial role in prostate cancer progression and therapeutic
resistance inpart by alteringE-cadherin and integrin expression.ADAM9 is an important target
for the consideration of treating prostate cancer patients who developed therapeutic resistance
and disease relapse. Prostate # 2010 Wiley-Liss, Inc.

Additional Supporting Information may be found in the online
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INTRODUCTION

The A Disintegrin and Metalloprotease (ADAM)
family is a group of transmembrane and secreted
proteins. These proteins have been shown to regulate
cell phenotype and behavior [1]. ADAM9 has been
shown to be important in prostate cancer development
[2–4]. ADAM9mRNAand protein have been shown to
be upregulated in prostate cancer specimens and is
significantly associated with shortened prostate spe-
cific antigen (PSA) relapse free survival in patientswho
received androgen deprivation therapy [4]. ADAM9
overexpression has also been correlated with poor
survival in breast [5], colon [6], lung [7], and pancreatic
cancers [8].

ADAM proteins modulate cell phenotype by their
effects on cell adhesion, migration, proteolysis, and
signaling [1]. ADAMs are zincmetalloproteases, which
have diverse functional roles. They are involved in
ectodomian shedding of growth factors, adhesion
molecules, cytokines and receptors and thus affect cell
signaling.ADAM9 is shown tohaveproteolytic activity
and its substrates include pro-HB-EGF [9], kit ligand
[10], IGFBP-1 [11], ADAM10 [12], collagen XVII [13],
laminin [6], pro-EGF, FGF receptor 2 iiib [3]. ADAM9
has been shown to be expressed in mesenchymal stem
cells, placenta, pancreas, adult stem cells and adipose
tissue [1]. The expression of ADAM9 has been
previously shown to be upregulated in cancer cells by
reactive oxygen species, androgens, hypoxia and over-
crowding in prostate cancer cells [2,14]. Therefore they
may be important players in therapeutic resistance.
Since ADAM9 has been recently thought to be a cancer
stem cell marker, it is important to understand its
mechanism of action. In this study we inhibited
ADAM9 in aggressive prostate cancer cells and
determined its role in therapeutic resistance. Previous
studies demonstrate that ADAM10 can induce epithe-
lial to mesenchymal transition partly by its proteolytic
activity on E-cadherin. In this study we demonstrate
that like ADAM10, ADAM9 knockdown results in
increased E-cadherin and integrins and modulates
epithelial phenotype and functional characteristics of
prostate cancer cells with increased sensitivity to
therapeutic agents.

MATERIALSANDMETHODS

Cell Culture

C4-2 androgen independent metastatic prostate
cancer cells were cultured in T-medium (GibcoBRL,
Grand Island, NY) supplemented with 5% heat

inactivated fetal bovine serum (FBS) (Bio-Whittaker,
Walkersville, MD), 50 IU/ml penicillin and 50 mg/ml
streptomycin (GibcoBRL) and maintained in 5% CO2

at 378C.

3-DStudies

Two million C4-2 cells were suspended in rotary
wall vessels (USA Synthecon, Inc., TX)with 1mmpiece
of gelfoam1 (Pfizer, NY). Cells were maintained in
complete medium and 48 hr later, cell organoids were
isolated and radiated. Cells were separated by pipet-
ting. Colony survival assay was performed 4hr after
radiation treatment.

Cell ViabilityAssays: ClongenicAssay

Cells were radiated and plated in low densities in
six-well plates and incubated until they formed
colonies having at least more than 50 cells.
Seventeen days later colonies were counted. The
colonies were rinsed with PBS and stained with
methanol/crystal violet dye. The surviving fraction
was calculated as a ratio of the number of colonies
formed divided by the total number of cells plated,
times the plating efficiency. The surviving fraction was
further plotted in log scale.

Cell ViabilityAssay

The cell viability was determined with sulforhod-
amineB assay (SRBassay, Sigma, St. Louis,MO)orwith
CellTiter 96 Aqueous One Solution Cell Proliferation
Assay (Promega, Madison, WI); these two assays yield
comparable results. Cells were plated in 96-well plates.
After 24 hr of incubation, media were replaced by
serum-free media. Control and ADAM9 knockdown
cells were treated with various chemotherapeutic
drugs, for 48 hr and absorbance was measured.

FlowCytometric AnalysisUsingAnnexinVand
Integrin Staining

After ADAM9 siRNA transfection and radiation
treatment, cells were collected by trypsinization and
fixed with 70% ethanol. The fixed cells were incubated
with 100 mg/ml RNase A (Sigma) for 30min and
stained with 25 mg/ml propidium iodide (Chemicon
International, Temecula, CA) for 30min. Cell cycle was
analyzed with a FACScan flow cytometer and Cell-
Quest software (Becton Dickinson Labware, Lincoln
Park, NJ). Stable ADAM9 kd and control cells were
detached with 7mM EDTA solution at pH 7.4 and
washed with PBS and stained for 20min with the
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following integrin antibodies (PE anti-CD29, PE anti-
integrinb5, FITCanti-CD51, FITCanti-CD49a andFITC
anti-CD49b, BioLegend, CA). Cells were washed and
measured by flow cytometric analysis.

Live/DeathAnalysis

Cellswere transfectedwithADAM9siRNA, and4 hr
later radiated. Twenty-four hours after radiation, live
and dead cells were detected using Live/Death
Viability/Cytotoxicity assay kit (Molecular Probes,
Eugene, OR) where fluorescence was observed and
pictures were taken at 4!magnifications.

ImmunoblotAnalysis

Protein was extracted from cell pellets and Western
analysis performed as previously described [15]. The
membranes were incubated with mouse monoclonal
antibody against anti-ADAM9 antibody (R&D Sys-
tems), E-cadherin (1:1,000 dilution; BD Biosciences),
anti-b-actin antibody (1:5,000 dilution; Sigma) respec-
tively, at 48C overnight. Immunoreactive bands were
visualized with ECL (Amersham Pharmacia Biotech,
Little Chalfont, UK). All westerns were run on 4–12%
Bis-Tris gels (Invitrogen), with the exception of
ADAM9 protein which was detected on native Tris-
Glycine gels (Invitrogen) where samples were not
denatured at 1008C for 4min.

Radiation Studies

External beam radiation treatment was delivered on
a 600 Varian linear accelerator with a 6MV photon
beam. (1) ADAM9 siRNA transient transfection: Cells
were irradiated 4 hr after siRNA transfection, and
subjected to Flow Cytometry or Live/Death assays
24 hr later. (2) Time-course studies: C4-2 cells were
plated and 24 hr later irradiated. Cells were exposed to
2Gy of radiation and ADAM9 protein expression was
measured at 24, 48, and 72 hr after radiation exposure.
(3) Dose-response studies: Cells were plated and 24 hr
later irradiated with doses of 2, 6, and 10Gy. At 72 hr,
cells were harvested, protein concentrations were
determined, normalized, and Western blots were
performed in the manner as described above. (4)
Repeated dose-exposure studies: 2Gy were given
consecutively for 3 days. (5) ADAM9 stable knock-
down cells and control C4-2 cells were plated for 24 hr,
radiated with 6Gy and 24 hr later, and the cells were
lysed and assayed for ADAM9 protein byWestern blot
analysis.

ReactiveOxygen Species Studies

Cells were treated with radiation, and after appro-
priate amounts of time, were trypsinized. Cells

were centrifuged and suspended in 5% FBS in
HBSS. Hydrogen peroxide was detected using dichlor-
ofluorescin diacetate (DCF, 2 mM) (Molecular Probes).
Superoxide was detected using dihydroethidium
(DHE, 10 mM) (Molecular Probes). Samples were
incubated for 40min at room temperature in the
dark on a rotator. Analysis of DCF and DHE fluo-
rescence was performed on a FACS Calibur from
Becton Dickinson Labware according to manufacture’s
instruction.

ADAM9 siRNAKnockdown Studies

To efficiently knockdownADAM9 expression, dicer
reaction of 500 bp ADAM9 PCR amplicons were used
to create multiple small fragments of RNA. PCR was
first performed with primers, ADAM9-445(þ): 50-
ATTGAACCCCTGCAGAACAG-30 and ADAM9-
965(#): 50-CACACTGTTCCCACAA ATGC-30, to gen-
erate 521 bp PCR amplicon for dicer reaction. To
perform dicer reaction, BLOCK-IT Dicer RNA Kit
(Invitrogen) was used to create RNAi from ADAM9
amplicons and manufactures recommendation were
followed. In brief, T7 linker was added to PCR
amplicon with TA linking reaction. T7 primer with
ADAM9-965(#) or T7 primer with ADAM9-445(þ)
werepaired to create PCRampliconswithT7 linker at 50

or 30 end as sense or antisense template for RNA
transcription. The RNA transcription reaction was
performed to generate sense and antisense single
stranded RNA using T7 primer and reverse tran-
scription. The sense and antisense RNA transcripts
were annealed to produce dsRNA after purification.
Dicing reaction was than performed to create 21–23
nucleotide RNA fragments and purified. Once the
level of ADAM9 gene expression was determined,
20 pMof siRNAwasused to transfect these cells using a
liposome vehicle. The level of gene knockdown was
confirmed with Western blot 48 hr after transfection.
C4-2 with or without transfection with negative siRNA
(Ambion, Austin, TX) were used as control. ADAM9
shRNA(OpenBiosystems,Huntsville,AL) andControl
shRNAwere retrovirally transduced intoC4-2 cells and
stable clone was generated.

Invasion andMigrationAssays

Cancer cell invasion was assayed using Companion
24-well plates (Becton Dickinson Labware) with 8 mm
porosity polycarbonate filter membrane andmigration
assay was performed using QCMTM 24-well colorimet-
ric cell migration assay (Chemicon International). The
assays were performed as per instructions, with cell
numbers counted for quantification of percent of cell
invasion and migration.
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Statistical Analysis

Analysis was performed using the Student’s t-test.
Values of P< 0.05 were considered to be statistically
significant.

RESULTS

ADAM9Knockdown IncreasesApoptosis and
Sensitizes Prostate Cancer Cells to Radiation

Treatment

ADAM9 expression was knocked down transiently
using ADAM9 siRNA in C4-2 prostate cancer cells.
ADAM9 protein expression was decreased in ADAM9
siRNA treated cells compared to controls (Fig. 1a). To
determine radiation sensitivity of ADAM9 siRNA
treated cells, cells transfected with either ADAM9
siRNAor scramble siRNAwere irradiated and assayed
for apoptosis and cell live/death 24 hr later. ADAM9
siRNA treated cells had increased annexin V staining.
A further increase in apoptosis peak was observed in
ADAM9 siRNA knockdown cells plus radiation when
compared to scramble siRNA-treated group at 6 and
10Gy (Fig. 1b). We further confirmed this enhanced

apoptosis with results from cell live/death assay. The
latter assay stains live cells greenfluorescence anddead
cells with red fluorescence dye. ADAM9 siRNA
knockdown cells, treated with radiation, had signifi-
cantly more dead cells when compared to control
scramble siRNA-treated cells subjected to radiation
treatment. For example, we observed that at 2Gy-
exposure, parental non-transfected C4-2 cells had 5%
dead cells whereas scramble control or ADAM9 siRNA
transfected C4-2 cells yielded respectively 20% and
60% dead cells per field (Fig. 1c). These results suggest
that ADAM9 knockdown significantly sensitizes pros-
tate cancer cells to low dose of radiation. Taken
together, ADAM9 inhibition sensitizes prostate cancer
cells to apoptosis treated with radiation therapy.

RadiationTreatment Induces Superoxide Levels
ButNotADAM9Expression

Previous studies demonstrate that the steady-state
levels of ADAM9 expression in cancer cells is respon-
sive to hydrogen peroxide and stress-inducing factors
[2,16]. Since radiation increases reactive oxygen species,
we determined the time-course and dose-dependent
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Fig. 1. ADAM9 knockdown C4-2 prostate cancer cells have increased apoptosis in response to radiation. a: Western analysis of ADAM9
expressioninC4-2 cells transiently transfectedwithcontrolandADAM9siRNA.b: CelldeathwasquantifiedusinginADAM9siRNAtreated
cells andcontrolcellsinresponsetoradiation.Cellswereradiated4hr after transfectionand24hrlatercelldeathwasassayed.Apoptosis assay
using annexinV staining using flow cytometry. c: Live/Death viability/cytotoxicity kit assay to detect live (green) and dead (red) cells using
fluorescencemicroscopy(4!magnification).
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induction of increased hydrogen peroxide (H2O2) and
superoxide levels and ADAM9 expression in prostate
cancer cells in response to radiation. H2O2 levels did
not change significantly in response to increasing dose
of radiation form 2 to 10Gy (Supplementary Fig. 1a), or
after repeated dose of 2Gy for 3 days (Supplementary
Fig. 1d). Superoxide levels, however,were significantly
increased in cells exposed to increasing radiation dose
from 2 to 10Gy (Supplementary Fig. 1b) and for 2Gy
over 3 days (Supplementary Fig. 1e). ADAM9 expres-
sion levels were also determined under these similar
treatment protocols. We found that with increasing
radiation doses (Supplementary Fig. 1c) or at 2Gy for
24 and 72 hr; and 2Gy given daily for 3 days (Supple-
mentary Fig. 1f) did not change the levels of ADAM9
expression in response to radiation in both cases. These
results in aggregate suggest that in response to
radiation treatment there is an increased steady-state
level of superoxide (but not hydrogen peroxide) with-
out affecting concomitantly the levels of expression of
ADAM9 protein.

ADAM9 Stable Knockdown Sensitizes Prostate
CancerCells to Ionizing Irradiation and

Chemotherapeutic Agents

Stable ADAM9 knockdown cells were used to study
the function of ADAM9 in C4-2 prostate caner cells.
Retroviral transduction using ADAM9 shRNA were
used to knockdown ADAM9 protein. Using Western
analysiswedetermined the levels ofADAM9 in control
transduced and ADAM9 shRNA transduced cells and
in response to irradiation treatment. ADAM9 levels
were significantly lower in ADAM9 knockdown
(ADAM9 kd) cells compared to control transduced
C4-2 cells (Fig. 2a). ADAM9 kd cells underwent
increased cell death. ADAM9kd cells had undetectable
levels of ADAM9 expression in radiation treated cells.
Three dimensional (3D) culture conditions were used
to determine the radiation sensitivity of ADAM9 kd
cells. Both control C4-2 and ADAM9 kd cells formed
organoids under 3D culture conditions. The organoids
were irradiated with 4Gy after 48 hr after formation

The Prostate

Fig. 2. Inhibition ofADAM9 inC4-2 prostate cancer cells sensitizes them to radiation and chemotherapeutic agents. a: Protein analysis of
ADAM9expression incontrol transfectedandADAM9knockdown (ADAM9kd) retrovirally stably transfectedC4-2 prostate cancercells in
responsetoradiationtreatment.b:Clongenic assayofcontrolandADAM9kdC4-2prostatecancercellsusingcancercellorganoidsgenerated
by 3D culture. c^g: Cell viability assay in response to doxorubicin, cisplatin, taxotere, gemcitabine andVP-16 in control andADAM9kdC4-2
prostatecancercells.
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and clongenic assay was performed. Radiation
decreased the surviving population in both control
and ADAM9 knockdown cells, but ADAM9 knock-
down had significantly lower number of colonies
compared to control irradiated (Fig. 2b). These results
are consistent with previous data which demonstrate
that inhibition of ADAM9 sensitizes prostate cancer
cells to radiation. We further tested the sensitivity of
ADAM9 kd cells to chemotherapeutic agents such as
doxorubicin, cisplatin, taxotere, gemcitabine, and VP-
16. ADAM9 kd cells were more sensitive to all of these
chemotherapeutic drugs compared to control C4-2
prostate cancer cells (Fig. 2c–g). ADAM9kdweremore
sensitive (25–30%) to Doxorubicin (1 mM), Cisplatin
(50 mM), Taxotere (3 nM), and moderately sensitive
(15%) to Gemcitabine (1 mM) and VP-16 (40 mM). These
results suggest that ADAM9 inhibition significantly
sensitizes prostate cancer cells to ionizing irradiation
and chemotherapy.

ADAM9KnockdownInducesE-CadherinandIntegrin
Expression andDrives C4-2 Prostate Cancer

Cells to a Epithelial Phenotype

ADAM9 kd cells initially underwent increased cell
death, and after several passages they gradually
underwent phenotypic alterations to a cobblestone
morphology (Fig. 3a). This morphologic transition did
not appear in the control vector-treatedC4-2 cells. Since
cobblestonemorphology is a characteristic of epithelial
cells, we determined the epithelial marker, E-cadherin
and several integrins which interact with ADAM9.
Interestingly, E-cadherin expression levelswere higher
in ADAM9 kd cells compared to control C4-2 prostate
cancer cells (Fig. 3bi). However, E-cadherin levels were
even higher inADAM9kd cells prior to the appearance
of cobblestonemorphology.We tested for the following
integrins in control and knockdown ADAM9 cells—
CD49a (a1), CD49b (a2), CD51 (av), CD29 (b1), and
integrin b5. Interestingly, several integrins such as a1,
a2, b1, and b5 were increased, and av was decreased in
ADAM9 kd cells compared to control C4-2 prostate
cancer cells (Fig. 3bii–vi). Integrin a2 had the highest
increase with 10-fold difference in response to ADAM9
knockdown. Integrins a1, b1, and b5 were also
increased 1.5- to 3-fold in ADAM9 knockdown and
av decreased by 0.5-fold in ADAM9 knockdown cells
compared to control C4-2 cells. Since E-cadherin and
integrins controls multiple aspects of cell function, we
determined if alteration in ADAM9 would affect the
invasive and migratory ability of C4-2 prostate cancer
cells. ADAM9 kd cells had decreased invasive ability,
however, the migratory ability had not changed
(Fig. 3c–e).

DISCUSSION

Our study demonstrates that the loss of ADAM9
triggers the morphologic, biochemical and behavioral
transitions in human prostate cancer cells toward
epithelial phenotype and reverses therapeutic resist-
ance. We demonstrate that inhibition of ADAM9 alters
the cancer cell phenotype to a cobblestone epithelial
morphology, with increased E-cadherin and integrin
expression and decreased invasive ability. Our results
suggest that blocking ADAM9 induced E-cadherin
expression, and this precedes the morphological
transition. This also suggests that E-cadherin maybe a
substrate for ADAM9 ectodomain shedding activity
and in the absence of ADAM9 there is increased E-
cadherin protein. ADAM9 kd cells also had increased
integrin membrane expression, such as a1, a2, b1, b5
and decreased levels of av. Integrin a2 had a 10-fold
increase in ADAM9 knockdown cells compared to
control C4-2 prostate cancer cells. Interestingly, in
breast carcinoma, a2b1 expression in decreased in
adenocarcinoma and re-expression of a2b1 results in
reversion of the malignant phenotype to a more
differentiated epithelial phenotype [17]. These results
are consistent with our observation where increase in
a2b1 occurs in response toADAM9knockdown inC4-2
prostate cancer cells and results in a reversion to amore
differentiated epithelial phenotype. These results fur-
ther emphasize the role of ADAM9 in EMT in prostate
cancer. ADAM9 is crucial for survival of C4-2 prostate
cancer cells and knockdown of ADAM9 in prostate
cancer cells results in increased cell death, increased E-
cadherin and integrins such as a2b1 and induced
epithelial phenotype and decreased invasive ability.
These results demonstrate for the first time that
ADAM9 plays crucial role in prostate cancer cell
survival, in modulating epithelial phenotypic charac-
teristics and its sensitivity to various cancer treatments.
ADAM9 overexpression demonstrated in aggressive
prostate cancer specimens maybe an important bio-
marker for prostate cancer metastasis.

Additionally, increased epithelial phenotype also
sensitizes the cells to various cancer treatments such as
radiation, doxorubicin, cisplatin, taxotere, gemcita-
bine, and VP-16. Several studies demonstrate the role
of ADAM9 in prostate carcinogenesis and metastasis.
ADAM9 has been shown to be overexpressed in
prostate cancer patients and increased in patients with
disease recurrence [4]. In patients who had received
androgen ablation therapy [4], ADAM9 levels were
significantly associated with shortened PSA relapse
free survival. Consistentwith these data several studies
demonstrate the importance of ADAM9 in poorly
differentiated tumors and metastasis. In W10 prostate
cancer mouse model, the glandular epithelial cells
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have, SV40 large T antigen under the control of
probasin promoter. W10/Adam9#/# mice had, no
poorly differentiated tumors and the tumors which
developed were mostly well-differentiated to moder-
ately differentiated compared to control mice which
had 50% poorly differentiated tumors [3]. These results
suggest that ADAM9maybe necessary for the develop-
ment of poorly differentiated tumors [3]. These are
consistent with our studies where, inhibition of
ADAM9 in prostate cancer cells resulted in a differ-
entiated epithelial phenotype with increased E-cad-
herin and a2 integrin. Additionally, ADAM9 is known

to be a marker for cancer stem cells. Overexpression of
ADAM9 in a transgenic model was sufficient to induce
PIN and benign hyperplasia in the mouse prostate.
ADAM9 transgenic mice had increased ectodomian
shedding of epidermal growth factor (EGF) and
fibroblast growth factor receptor 2iiib [3]. EGF has
been shown to be involved in epithelial to mesenchy-
mal transition of human prostate cancer cells [18,19].
E-Cadherinmaybe a substrate for ADAM9 ectodomain
shedding activity and in the absence of ADAM9, as in
ADAM9 kd cells (Fig. 3) there is increased E-cadherin
protein which promotes the morphologic (cobblestone

The Prostate

Fig. 3. ADAM9knockdowninducesepithelialphenotypic,biochemicalandfunctionalchangesinprostatecancercells.a:Morphologicalalter-
ationsincontrolandADAM9kdC4-2prostatecancercells.bi:E-CadherinexpressionbywesternanalysisincontrolandstableADAM9kdC4-2
prostate cancer cells.Flow cytometric analysis ofmembrane expression of (ii) integrin a2 (CD49b), (iii) integrin a1 (CD49a), (iv) integrin av
(CD51), (v) integrinb1(CD29),and(vi) integrinb5incontrolandstableADAM9kdC4-2prostatecancercells.c:Picturesofinvasionassay form
control and stable ADAM9 kd C4-2 prostate cancer cells. d: Invasion assay of control and stable ADAM9 kd C4-2 prostate cancer cells.
e:MigrationassayofcontrolandstableADAM9kdC4-2prostatecancercells.
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morphology) and behavioral (increased invasion)
transition. ADAM9 has been previously associated
with metastasis. ADAM9 overexpression in non-small
cell lung carcinoma cell resulted in increased meta-
stasis to brain [7]. IncreasedADAM9expression in lung
cancer cells resulted in increased responsiveness to
nerve growth factor and increased adhesion to brain
tissue. Additionally, there was an increase in the
expression of integrin a3 and b1 subunits [7]. These
results demonstrate that different integrin partners are
altered in response to ADAM9 overexpression and
knockdown and mediate downstream effects. The
mechanism by which ADAM9 modulates E-cadherin
levels is still controversial. It is possible that ADAM9
directly interacts with E-cadherin and induces
ectoderm shedding. Previous studies demonstrate
that ADAM9 physically interacts with E-cadherin
in colon cancer cell. However in these cells they
detected very little ectoderm shedding [20]. Further
studies need to be perfomed to define the exact
relationship between ADAM9 and E-cadherin in
modulation of EMT.

Cancer cells that are resistant to radiation and
chemotherapy treatment are the ones that metastasize.
We determined the sensitivity of ADAM9 knockdown
to these treatments. As expected, ADAM9 knockdown
had increased sensitivity to radiation (Figs. 1 and 2).
Both transient and stable transfection of ADAM9
induced increased apoptosis and cell death. Apoptotic
cell numbers were significantly higher when ADAM9
siRNA treated cells were exposed to various radiation
doses. This suggests that ADAM9 is essential for the
survival of C4-2 prostate cancer cells. Recent studies
from our laboratory demonstrate that ADAM9 is an
important stress response protein and its expression is
activated in response to hydrogen peroxide, over-
crowding and hypoxia [2]. Thus we determined if
radiation induced reactive oxygen species would
modulate ADAM9 expression. Radiation increased
superoxide levels significantly but did not increase
hydrogen peroxide. ADAM9 expression was not
altered in response to increases in superoxide, thus
suggesting differential effect on its expression by
hydrogen peroxide and superoxide. Additionally,
basal levels of ADAM9 may infer radiation resistance.

CONCLUSION

In this study we demonstrate that inhibition of
ADAM9 in prostate cancer cells promote epithelial
phenotypic and functional changes and sensitize
prostate cancer cells to radiation and chemotherapeutic
treatments. ADAM9 is an attractive new therapeutic
target sinceADAM9overexpression in humanprostate

cancer may confer increased distant metastasis and
therapeutic resistance.
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