CHAPTER 3
DOXYCYCLIN-INDUCIBLE EXPRESSION OF SPARC/ OSTEONECTIN/

BM40 IN MDA-MB-231 HUMAN BREAST CANCER CELLS RESULTS IN

GROWTH INHIBITION

treatment in SPARC trangected clones X5, X21, X24 and@75. Induction of SPARC

expression did nﬁiﬂtﬁlﬁ%ﬁwrﬁwﬂtﬂ?gn type I and 1V,

but it slowed the rafe of proliferation u;.adherent cu]tures Cell cycle@alysm showed
v spAf) dBfed bl kil 3y SAREHAB Ebearc aso
slowed the rate of closure in the culture wound healing assay. Thymidine inhibition of
proliferation abrogated this effect, confirming that it was due to anti-proliferation
rather than inhibition of migration. Consistent with this, we were unable to detect any
differences in migration and Matrigel outgrowth analysis of doxycyclin-stimulated

cells. We conclude that SPARC is inhibitory to human breast cancer in contrast to its
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stimulatory effects reported for melanoma and glioma cells. Similar growth repression
by SPARC has been reported for ovarian cancer cells, and this may be a common

feature among carcinomas.

Introduction

SPARC (secreted protein acidic and rich in cysteine) is a 32 kDa glycoprotein

that is secreted by many different t rmc1pally those of mesenchymal

origin. It is also known as B nent of basement membrane

matrix, and as osteonecti

matricellular protein; It b and the extracellular matrix
(ECM) to mediate cell-ma € a primary structural role
[38]. SPARC expression i “is dargely > e issues undergoing repair or
remodeling such as bone and elevated expression of
SPARC is found in many pa

In vitro, the two major“éff/eo‘ér o?; esenchymal cells are anti-
adhesion and antl-pro fératio 0geno (0 cells in culture has been

shown to induce a rouﬂ morphology in contluent momlayers of bovine smooth

muscle cells, EFTOTJSEIJ‘ ﬁ ﬂﬁqﬁli‘éﬂﬁ E]d»Tﬂ-:;main the rounded

morphology of néwly plated ﬁbroblastés by 1nh1b1t1ng their spreadln%.[,49] Exogenous
e QA 8 BRI B3 b o0 i
synchromzed cultures of bovine aortic endothelial cells [74]. However, the effect of
SPARC on proliferation is cell type-specific. It does not affect the growth of
melanoma [35] or prostate cancer cell lines [73], but reduces the growth of ovarian
cancer cell lines [75]. SPARC is downregulated upon transformation of fibroblasts

[10] [87], and upregulated during late differentiation of keratinocytes [200] and
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skeletal myoblasts [201]. It is prominently expressed by the retinal pigment
epithelium of the eye and lack of SPARC leads to cataracts in SPARC null mice [66].
Moreover, mesangial cells, fibroblast and aortic smooth muscle cells derived from
SPARC null mice proliferate faster than wild-type counterparts [76]. SPARC can also
effect cell migration. It is haptotactic for renal cell carcinoma cells in Boyden

chamber assays [86], and promotes prostate and breast cancer cell chemotactic

mediating metastasis to bone 1 (éha types.

= - _
We previously fo ‘ v \My expressed by a series of

invasive breast cancer cel hese cell lines can be distinguished

mentioned above, this is not ex ncer cells that have undergone an
2RYA %) S

epithelial to mesench}:ﬂal tran§fﬁ'o%"’ﬂ1a¥' *v.: w heighte egtxesponsivity to SPARC.

Indeed, all invasive human breast can esponded to SPARC with

-2 (I\EAP 2)/ gelatinase A, an

extracellular pnﬁnuﬁua %ﬁﬂﬁwﬂ 'ﬂlﬂﬂe specific, type IV

collagen [36]. To dy further the effsct of SPARC on human breast cancer cells, we

eninered AENTD A ] il bl ) Ao e,

with a DOX inducible vector to control SPARC expression, and examined the

increased activation oDmatnx metalloprotemase

biochemical and biological consequences. Unlike melanoma and glioma cells that
respond to SPARC with increased migration and invasion, the MDA-MB-231 cells

showed reduced proliferation.
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Experimental procedures

Cell culture and reagents

MDA-MB-231 human breast cancer cells, originally obtained from the ATCC
(Rockville, MD, USA), were cultivated in DMEM (Life Technologies, Grand Island,
NY, USA) supplemented with 10% fetal calf serum (DMEM-FCS) (CSL Limited

Biosciences, Parkville, Victoria, Australia). Bovine aortic endothelial (BAE) cells

were used at passage 8 and also cull v M-FCS. Cultures were maintained

at 37 °C in 5% CO,. Doxy ; Sigma, St. Louis, USA) was

used at 2 pg/ml unless vas kindly provided by Dr.

Hynda Kleinman, NIDC ified from bovine bone was

purchased from Haemato , and recombinant human

SPARC purified from tr kindly provided by Prof.

Rupert Timpl, Max-Plank-

Plasmids

The pUHG1741% s kindly provided by Prof. H.

University of‘meidelberg, Germany [203,

204]. The pUHWuLE}fﬁ aman ﬂfmﬂ %ne. The pUHD 10-3

plasmid contains'’seven repeats of ahe tet operator linked to a Qlytomegalowrus

i Y3, ) W A o

polyadenylatlon signal. The SPARC ¢DNA, hon-2 [9] (kindly provided by Dr. Larry

Bujard, Department of Molecular Biology,

Fisher, NIH) was partially digested with EcoRI and subcloned into pUHD10-3 to
- generated pUHD10-3-SPARC. pUHCI13-3 contains the luciferase ¢cDNA under an
rtTA responsive promotor. The pSV40Zeo plasmid encoding Zeocin resistance

(Promega, Madison, WI, USA) and pCHC6 [205] encoding hygromycin resistance
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were used as selective markers for the first and second rounds of transfection,
respectively. All plasmids were prepared by QIAGEN mini and maxi plasmid

preparation kits (QIAGEN Pty Ltd, Victoria, Australia).

Transfection
To generate SPARC-inducible clones, we performed 2 rounds of transfection.

- ‘%yy ht (200,000 cells per well) in 6-

tion, 2 pg of pUHG17-1 and

In each case, the MDA-MB-231

i _the presence of 2 pg/ml

tor SPARC bﬂWestem blot. Collectively

I ideﬂfﬂﬁﬁsﬂ Baﬂz%"\w E lﬁrﬂtjpression of HTA in

the presence of DﬁX, and lowest in it%absence.

SRR 4R B WA s e

cotransfected with 2 pg/ml of pUHD10-3-SPARC and 0.2 pg of pCHC6 using

DOX, and conditioned rmdia were analysed

Fugene (4 pl). The clones were selected in the presence of 600 pg/ml Hygromycin B
(Gibco BRL, Scotland). To rapidly screen for strong expression, clones were initially
grown in the presence of 2 pg/ml DOX for 72 hours and the conditioned media were

collected and subjected to Western analysis for SPARC. Those with high expression
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were further tested in the presence and absence of DOX to identify clones with the
lowest baseline and highest inducibility. Those clones (X5, X21, X24 and X75) were
selected for further work. High background was found in clones derived from Y, and
only low levels of SPARC were achievable in clones derived from Z, so these were

not used further.

Western analysis

7

Analyses of SPARC m the -231 and transfected clones

were performed on con (1 m "h 1l plate). Proteins in the

eparated under reducing

unconcentrated conditione

conditions using 10% SD ized for equal amount of

total protein from each ¢ e en transferred to PVDF
USA) for immunoblotting.

Transfer was monitored by reVersible staining Ponceau Red (Sigma). The blots

were blocked for 2 hqliﬁs with blocking s im milk, 0.05% Tween 20 in

‘o s : . :
The membrane FT ﬂrﬂaﬂjdﬂtﬂeﬁ?%mﬂ ?Ckmg solution and

incubated for 1.5%hour at room temgerature with horseradlsh perox1dase (HRP)-

conuid ] BOLRTREAN M Joro.sir

were developed with an enhanced chemiluminescence (ECL) kit according to the

manufacturer’s instructions (Pierce).
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Adhesion assay

Collagen type I (Vitrogen100, Cohesion, CA, USA) and IV (Sigma) dilutions
(2.5, 1, 0.5, 0.25, 0.125, 0.05 pg/ml) were prepared in DMEM with 0.1% BSA
(DMEM-BSA) and added (50 pl per well) in triplicate to 96-well plates, and
incubated for 60 minutes at 37°C. Wells were then washed with 100 pl of PBS

containing 3% (w/v) BSA for 30 minutes at 37 °C. Cells were harvested from routine

culture with PBS containing 0.2 / ashed twice in DMEM-BSA, and

resuspended at 2.5x10° ¢ cells were incubated with

Egl- —

occasional mixing for 6 recovery of cell surface

receptors. Cells (2.5x10" i : ere added to each well and incubated

m each well and the attached

cells stained by the additi “Wivof Crystal, Violet (0.5 % (wiv) in 25% (v/v)
vere gently rinsed 5 times with

4-‘_-"' TR .
water to remove unbound stain and‘allowed to at room temperature. Even

_,l n,ul".-'l"f-"r*l't.ful’ J. :

distribution of cells mﬂcated even coating of the ith each substrate. Bound

crystal violet was solub 'W ed with 100 | »‘%5: citrate containing

50% (v/v) ethanol for 103 5 minutes at room temperature'ﬂnd absorbance read at 540

mre R ﬁ“ff"m'ff ehit Rl
Mmaqmm UANAINYAY

Cells (1,000 cells per well) were plated in 96-well plates in DMEM-FCS (200
ul per well). Each clone was grown in the presence or absence of 2 pg/ml of DOX (5
wells/treatment). One plate was fixed each day for the next 10 days, with 50 pl per
well of cold 50% (w/v) trichloroacetic acid (TCA, Sigma) for 1 hour at 4°C. The

supernatant was then discarded, and plates were washed 5 times with distilled water
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and air-dried. After 10 days, all 10 plates were stained with sulforhodamine B
solution (SRB, 0.4% w/v in 1% acetic acid; 100 pl per well) (Sigma), and incubated
for 10 minutes at room temperature. Unbound SRB was removed by washing 5 times
with 1% acetic acid, the plates were air-dried, and bound stain was solubilized with 10
mM Tris-buffered saline and the optical densities read at 515 nm. Statistical analysis

was performed using the General Linear Model program in SPSS (Chicago, Illinois,

USA) and Linear Regression M@“&// Prism 3 (GraphPad Software, San

Diego, CA, USA). —
f" ]
Cell cycle analysis
Cells (2.5x10°) we

centrifugation (1500 or 5 min ; of 0.1% Triton X-100

and left at 4°C for 10 J tes. The cells were again centr’ﬂged and resuspended in 1

ml of solution ﬂ ﬂﬁ?ﬂlﬂw]ﬁnw EJ (Blgﬂ‘)ﬁ) 1% sodium citrate

and 1 pg/ml RNase. The stained cells were analyzed within 24 hr on a FACSCalibur

msmsmammsm URNINYAY

Wound heahng assay

Cells (50,000 cells/well) were plated in 24-well plates in DMEM-FCS and
grown to approximately 80% confluency. The monolayer was wounded by scraping a
line across the well using a sterile 1 ml blue pipette tip, after which the culture was

washed twice with DMEM and the media were changed to DMEM-BSA with or
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without 2 pg/ml of DOX and with or without 10 mM thymidine (Sigma). The
monolayer wound was photographed everyday from day 0-4 at the same spot, guided
by markings under the plate. The width of the wound was measured from each
photograph and the closure expressed as % day 0. Statistical analysis was performed

with the General Linear Model program in SPSS.

Chemomigration assay

Cell migration was ‘ ‘.' /éﬂl microchemotaxis chamber

assay (Neuroprobe, Ca bed previously [206]. Cell
migration was quantified b { ted directionally through a
collagen I (10 pg/ml) co olidone-free polycarbonate
filter (Poretics, Livermor: oattractant. Briefly, cells
(1x10° cells/ml), either pr “of Vi ' pg/ml of DOX for 48 hours
were resuspended in DME -B@&f the top chamber. Fibroblast

ed and stained iff—Quik‘E]Saxter Scientific, McGaw

Park, IL, USA)ﬂxWﬁtﬁwﬁﬂ%’Wﬁtﬂqﬁs e seaTel By

wiping with a cofton swab. At least four random ﬁelds of vision/well (x20 objective)

o TN T DI S s

each assay

filters were removed,

Matrigel outgrowth and radial outgrowth

In vitro invasion analysis was performed with a novel adaptation of the

Matrigel outgrowth assay [207]. Briefly, cells were trypsinized, counted, centrifuged
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and resuspended in Matrigel to give densities of 250, 500 and 1000 cells per 5 pl of
Matrigel. Five microlitres of Matrigel containing cells was placed in each well (96-
well ELISA plate) and let set in an incubator at 37°C in 5% CO; for 1 hour. After that,
80 pl of DMEM-FCS with or without 2 pg/ml of DOX was added on top of the
droplet. For radial outgrowth, after the Matrigel droplet was set, 80 pl of 2 pg/ml
collagen type I (Vitrogen100) was overlaid and incubated at 37°C in 5% CO, for 1

hour to set. This was followed b v/

W-ch with or without 2 pg/ml of
@ daily.

DOZX. Cell morphology was

Results

SPARC in Mﬂé‘ MB-231 cultures after 4

days, and the leﬁ ﬁﬁspjwﬂwqﬁweﬁﬂ(ﬁ?em (figure 3.1A). A

similar level of éxpression was also found in clone X parental cells pnor to SPARC

oot G YR TR IR B

and X75 remamed low but could be highly induced after DOX treatment. Clone X21

analysis [36]. Here, wegu.nd low leve

showed somewhat higher basal expression of SPARC in the absence of DOX, but this
level could still be dramatically increased by DOX.
Addition of a range of DOX concentrations from 0.01-2 pg/ml to clone X5

induced concentration-dependent expression of SPARC (figure 3.1B) and higher
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concentrations up to 8 pg/ml showed no increased expression (data not shown).
Comparative Western analysis with commercial preparations of SPARC isolated from
bovine bone at the stated concentration allowed estimation of the SPARC
accumulation from clone X5 after 3 days of DOX-treatment to be around 5 pg/ml

(data not shown).

SPARC has no effect on morphology.

collagen type [ or IV & -

—

Despite pronouncM ' ‘ cridothelial cells, smooth muscle

K Ve -
MDA-MB-231 cell morpholog bﬁt{ﬁdl duce r ing of bovine aortic endothelial

.JIJ.-'"

reorganization of ac' st er. I MDA-MB-231 cells,
parental clone X or trzl;"sfected clones showed any chmges in cell attachment to

collagen type I ﬁiﬂﬁﬁ%xﬂ\?ﬁfw mﬂ‘\?@. Concentration-

dependent increasés in attachment were seen fr(i)an 0.05 pg/ml Ql.lP to 2.5 pg/ml
collagen‘typ fa @@ﬂ,@ﬁ“r%%ﬂi@r%eﬁﬂeatl%]DOX-treated
and untrea?ed group (data not shown). Similarly, no difference was found between the
two groups in adhesion to collagen type IV, a substrate to which the cells attach with
a lower affinity (data not shown). We further tested the effects of SPARC-enriched
(+DOX) or control (-DOX) conditioned medium on the subsequent attachment of

these cells to either collagen type I or IV, but no difference was seen (data not
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shown). SPARC does not appear to affect the adhesion of these cells to collagen type

TorlV.

SPARC inhibits anchorage-dependent proliferation in transfected clones

We then looked at the effect of DOX-induced SPARC on proliferation of the

transfected MDA-MB-231 cells as numerous studies have reported differential effects

“MA -MB-231 parental (not shown)

A), 3)0 effect on growth. The cells

mx-Ueated and -untreated

of SPARC on cell proliferation. I a{\
and clone X parental cells (figurc:3
grew to confluency over
groups. However for each

showed a slower rate of pr How D .3B for clone X24; clones X5

X21 and X75 data not s 4 CfX = atr all SPARC-transfected clones

caused a delay in the time feach. half al growth (figure 3.3C), but each
clone finally reached the sam coﬁé@ as only added on the first day of
the experiment so as tSlavmd M{fﬁaﬁ’ thz:cultures to accumulate

SPARC. A more pronauuiced inhibition maj seen with repeated addition of

DOX. However, this snml but siiﬁcant growth inhiban was reproducible and

consistent betweﬂS ﬁlﬁtﬂoﬂwdﬁ Wiﬁﬂrﬁlﬂenmems

Cell cycle analysx

Tana&mfwmw BN

clone X5 cells in the presence or absence of DOX, and harvested them for analysis of

cell cycle distribution. As shown in figure 3.4, DOX at 2 pg/ml did not influence the
cell cycle distribution of the MDA-MB-231 parental cells. For clone X5, increasing
concentrations of DOX from 0-2 pg/ml showed a concentration-dependent reduction

of the proportion of cells in S phase.
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A. clone X B. clone X24

e || |
1 6 " 8 9 10 1
DAY

i,

5 8

2E o

MDA-231 X X5
clone

Figure 3.3: In vitro m._' feration analysis of parental and 1 ected clones. Cells
were seeded in 96-wel ii ates (mwithout 2 pg/ml of DOX.

Proliferation was measured eyeryday as described in Material and Methods. A, B

Growth curves ﬂlu ﬂgnmaﬂ mm& g@ti ly. The solid line
LML) B e
B, statistical analysis showfja significant diﬁrence in grO\-zvth kinetics (P < 0.001).
C. The difference in time taken to reach half maximal growth in the presence

compared to the absence of DOX. 95% confidence intervals are shown. * denotes

significant difference (P < 0.05).
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A. MDA-MB-231 control B. MDA-MB-231 + DOX 2 ug/ml

C. X5 control

E. X5 + DOX 0.2 ug/

AUBINENSNLINT
o AR AT 0

and clone "(24 (C-F) were cultured in the presence or absence of DOX (0.02, 0.2 or 2

pg/ml) for 72 hours prior to cell cycle analysis by flow cytometry
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DOX-induced SPARC slows down monolayer wound healing but has no effect on

cell migration or Matrigel outgrowth.

To assess the composite effects of the SPARC on cellular remodelling in vitro,
we performed the cultured monolayer wound healing assay over 4 days. In this assay,
closure of the wound depends on both proliferation and migration of the cells. Since

SPARC is secreted and present in the conditioned media around the cells, it might

work chemokinetically as rwyf ells [35]. As shown in figure 3.5,
however, clone X5 showed ate ure when SPARC expression

1 clones X21, X24 and X75

was stimulated with DO

(data not shown) while ¢ all ce s consistt tly showed no response to

DOX. Also, there was no ated and —untreated MDA -

MB-231 parental cells, w ¢ q ker rate of closure than the

other clones (data not proliferative component, we

performed this assay in thymidine, which blocks cell

i ,,a;.l.a'a' )

proliferation (figure 3. § inset). As shown in fi we. found no effect of DOX

on the rate of closureiin the presenw of th urthermore, the capacity for

wound closure was regmed to non- -DOX levels. ThesD data confirmed the anti-

proliferative effﬁ uﬁkj ﬂﬁxﬁﬁl’ﬂﬁ'ﬁ ﬂ ﬁemokmetlc effect of

SPARC in our sy m.

apibind AT BT RUARY e e

microchemotax1s migration of DOX-treated versus -untreated clones towards
fibroblast conditioned media over 4 hours on collagen type I coated filters, even when
the conditioned media from each culture was added into the chamber (data not
shown). Similarly, long-term culture in 3-dimensional gels of collagen or Matrigel did

not show any differences (data not shown).
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A. clone X B. clone X5
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Figure 3.5: Cultured wound heati: parental (A) and clone X5 (B)

cells. Clone X5 cells ,f 5150 tested

in C shows the abrogati,m of MDA-MB-

)M thymidine (C). Inset

proliferﬁ)n by 10 mM thymidine.

Cells were plateﬁ:ﬁvgr? Wﬁ%ﬂﬂﬁ ﬁ?/ml DOX. A

photograph was taken each day for a penod of 4 days and the w1dth of the wound was

Ll B T T

presented ?rom duplicate wells in one representative experiment of three independent

experiments performed. In B, statistical analysis showed significant differences in

wound closure between the DOX-treated and -untreated cells (P-value =0.008).
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Discussion

SPARC is a secreted protein found in remodeling tissues, and has dramatic
effects on cell behaviour in vitro. First purified as a major non-collagenous
component of bovine bone [3], its biological significance was linked to the regulation
of bone mineralization. Later studies showed expression of SPARC also in non-
mineralized tissue including gut, skin, liver, vascular smooth muscle cells and

»

SPARC is overexpre e a.m:&lignancies of mesenchymal

platelets [12, 19, 20, 25].

origin consistently exhibit ( aini 1g of SPAF [20]. It is overexpressed
j .'ngioma [81], and glioma
ours exhibit high levels
of SPARC [20], including € : gﬁ ‘ 3 ocellular carcinoma [29],
o | 33]. Despite intensive

immunostaining of SPARC in the cdrcits ma“ yma, in situ hybridisation studies

show that SPARC is us - prod : ¢ surrounding, stromal cells. This appears

to be the case for breas .l'f ] and a ' ‘-»’ but both stromal and
parenchymal cells were fonnd positive in prostate carcmomﬂﬂ] Ovarian carcinoma

is rather unique, sﬁﬁeﬂﬁglﬁmwﬁqﬂﬁsmve for SPARC

expression, and thls% lost from ovarian garcmoma 75

i oA b %W&I’]@bﬂtom 4]
melanoma [35], and prostate cancer cell lines [31]. For breast cancer cell lines, our
previous work showed SPARC not to be expressed by better-differentiated lines like
T47D and MCF-7, but expressed in cell lines that have acquired mesenchymal
features such as BT-549, MDA-MB-435 and Hs578T [36]. In the present study, we

further found that the mesenchymal-like MDA-MB-231 cells also expressed SPARC,
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but at a lower level. This is consistent with its expression in vivo by carcinoma-
associated fibroblasts and by tumour cells of mesenchymal origin. The low levels of
SPARC produced by the MDA-MB-231 cells, and their continued co-expression of
keratin as well as vimentin [208], may suggest that they will show behavioural
tendencies of both epithelioid and mesenchymal cells, with respect to SPARC

responsivity. Further analysis in a panel of breast cancer cell lines will be required to

answer this question more fully. Qb\pﬁk‘l’/} 10-15% of breast tumours show
vimentin expression as a p&dlﬁtor gﬁmchymal trans-differentiation

T— W e—

[202], however, SPARC € : %n these.
SPARC has variou 1 ions relevant to soft tissue remodeling,

iogenesis [21, 49, 73, 86,

209]. It has also been sh ec ' 1 number of cell systems,

A gl gl ¥

endothelial cells (BAE), fi oblgag‘_and smoot] scle cells [49]. SPARC-null

null fibroblasts did noj dlsplay any overt dxfferencesun cell morphology, and

responded to eﬁﬂﬂwﬂwwﬂm‘ﬂ?mﬂm to wild-type

fibroblasts [76]. Us7MG glioblaston&a cells transgzicted with SPQ}T{C displayed a
Ratier molpHIbey i <xierkdd ytdplsnlffsichd b B roprighekpected (841,
In this stugy, we did not see any morphological effects of the induced SPARC on the
MDA-MB-231 cells, nor when we added exogenous SPARC. It has been noted that

SPARC effects on cell morpholoéy are less apparent, or absent, in transformed cells

[6].
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Many of the reported effects of SPARC on cancer cells can be associated with
poor outcome. U87 glioblastoma cells transfected with SPARC using tetracycline-
inducible gene expression (Tet-Off) showed altered adhesion and increased invasion
in vitro [84]. In a melanoma cell line, suppression of SPARC expression using
antisense RNA significantly decreased in vitro adhesive and invasive capacities, and
completely abolished in vivo tumourigenicity [35]. Additionally, a positive role of

#//'ndicated [85]. In contrast, our

asxon in vitro in a variety of

SPARC in the process of angio‘g\‘
transfected clones showed no 1 :
assays. This could be due ovarian carcinoma cells
were also shown to be sup tha ¢ | b) SPARC [75]. Different
response profiles may be ront S eceptors between cell types.
Although cell-suriace protei ‘ ir ” | secifically to SPARC, there
is no reported or characterin e SPARC [53]

to induce chemotactic migrati

type of migration here. -

SPARC has bees i'awn to vari

] 1l
types, SPARC seems tovae no effect on growth while in others it is anti-

proliferative [35, Fi u 8 WWWE}%G‘W of the transfected

clones tested. Thlsq!:ffect was not large but was hi Iy reprodumb&% and stronger
effects mzahm rleﬁﬁuff] gmugﬂcatg w &Lq a ﬂhlbmon 1S
consistent W1th that seen in ovarian carcinoma cells [75], and perhaps also with the
increase in SPARC with differentiation of various systems, and its loss from certain
systems upon transformation [6]. We do not know whether this anti-proliferative
effect is direct or indirect, since SPARC has Been found to associate with certain

growth factors. It can bind to vascular endothelial growth factor (VEGF) and inhibit



78

VEGF-stimulated proliferation of human microvascular endothelial cells [77], and can
counteract the proliferative effect of basic Fibroblast Growth Factor on smooth
muscle cells [54]. DNA staining and cell cycle analysis showed a decreased
proportion of cells in S-phase in a DOX concentration-dependent manner. This
suggests an effect of SPARC on cell cycle progression to S phase in breast cancer

cells, as has been reported for endothelial cells [74]. The cultured monolayer wound

clones, since the effect was abrogaie was blocked with thymidine.

Although chemically mo ings: A-MB-468 human breast
cancer cell proliferation n our parental cells with up
to 2 pg/ml DOX and co were due to SPARC, not
DOX.

In conclusion, the f,8 _F » east cancer cells reported here
appears quite different to tha se@g Anoma ¢ glioma cell lines. SPARC did
not effect cell morppﬂogy, adhc;w J S jom-or invasion, but rather
inhibited proliferation: - 1 . | . ial host factor in breast

|
Qngioma and glioma where

SPARC seems ﬂnu:é\ %ﬁﬂ%d;‘;‘:wmﬂr%a levels of SPARC

associated with n%re advanced breastycancers may, tepresent an ingreased host effort
to combﬂqlmagiﬁnﬂ mnjizu lusm’i]\gsnﬂarﬁlalﬂeen between

SPARC mRNA expression and estrogen receptor levels in breast tumour biopsies

cancer, unlike what hasbeen reported in melanoma, me

[83]. The results reported here indicate that further analysis of the biological

consequences of SPARC in breast cancers is warranted.
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