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ABSTRACT

The secreted apoptosis related protein (also
named secreted frizzled related protein, sFRP)
family is implicated to have dual roles of
modulation of Wnt-Frizzled signal transduction
pathway and regulation of apoptosis. The
Whnit-Frizzled signaling plays an important role in
normal development and oncogenesis, particularly
in mammary neoplasia. Therefore, members of the
SFRP gene family are good candidates to
investigate their roles in apoptosis regulation and
mammary tumors of canine species.

The project is comprised of three major parts:
at the first stage, primary canine mammary gland
tumor (MGT) cel lines were established from
freshly excised MGT specimens. An aliquot of
tumor tissues was rinsed by sterile PBS and kept
in DMEM medium supplemented with 10% fetal
caf serum for primary cultures. We have
successfully established more native primary MGT
cell lines from surgically excised MGT specimens.

At the second stage, the primary MGT cell
lines were analyzed for mRNA and protein
expression of sFRPs. RNA was extracted from

MGT cells. extraction. Expression analysis
included mMRNA /n stu hybridization,

immunohistochemistry, RT-PCR, and northern
blotting hybridization. Expression revealed the
SFRP2 was abundantly expressed in canine MGT
cell lines, but not expressed in normal canine MG
cells nor human breast cancer cell line MCF7.



At the third stage, primary MGT cell lines
have been prepared for gene transfection. sSFRP
genes were transfected into MGT cells using a
mammalian expression vector by lipofection and
UV-induced apoptosis (25 Jm2) was performed.
The apoptosis activity was investigated in
SFRP-transfected MGT and MG  cdlls,
untransfected MGT and MG cells, and human
breast cancer cell line MCF7, respectively. Results
showed the sFRP2 transfected MGT cdls
possessed marked  anti-apoptotic  activity,
compared to cells from untransfected MGT cdlls,
and normal MG cdlls.

The results of the project should offer
important and novel scientific information to
understand the roles of sFRP gene family in
apoptosis control of canine normal and neoplastic
cells. It also provides abasis for further analysis of
functions of different members of the sSFRP gene
family and elucidation of the complex etiology of
canine model of mammary tumors.

Keywords:. secreted apoptosis related protein
secreted frizzled related protein, apoptosis,
Wnt-Frizzled signal transduction pathway, gene
expression, gene transfection, mammary neoplasia
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The frizzled and secreted frizzled related
protein  family is thought to modulate

Wnt-Frizzled signal transduction pathway which
plays an important role in norma development
and oncogenesis, particularly in  mammary
neoplasia. More recently it has been reported that
the SARP1 (aso named sFRP2) possesses
anti-apoptosis activity while SARP2 (also named
SFRP1) induces pro-apoptosis in the breast tumor
cells. In our previous NSC project (NSC
90-2313-B-002-048), sFRP2 was found to be
expressed abundantly in 31 different canine MGT
tissues, but not expressed in normal MG tissues.
This striking finding stimulated our interest in
further investigation of the gene family. The roles
of the gene family in  tumor tissues remain to be
determined.

Canine mammary gland tumor (MGT) is the
canine counterpart of human breast cancer that
shares significant similarities in several aspects.
MGT is the most common tumor type in femae
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dogs comprising of 52% of al neoplasms in the
bitches. However, the etiology of MGT is mostly
unknown and surprisingly very few advanced
molecular studies regarding MGTs have been done
to date. We would like to understand whether the
dual roles of secreted frizzled related
genes-mediated apoptosis and Wnt-signaling
pathway play a part in the pathogenesis of canine
MGT.

The purposes of the study are 1) to establish
native primary MGT cell lines from surgicaly
excised MGT specimens at our hospital; 2) to
analyze sFRP2 expression a8 mRNA and protein
levels in canine MGT cel lines by in stu
hybridization, northern blotting, and
immunohistochemistry; 3) transfection of sFRP2
into primary canine MGT cells, norma MG cdlls,
and human breast cancer cell line MCF7; 4) to
investigate the effects of sSFRPs gene expression
on apoptosis activity of normal MG and MGT
cells following sSFRP gene transfection.

2 RBFEHSB
Please be noted that the following is the
“summary” of all experimental results, not

detailed data due to space limit of this report.

1. Establishment of canine MGT primary cell
linesfrom excised MGT specimens

Freshly excised MGT tumors were rinsed by PBS
and maintained in Dulbecco’s modified Eagle's
medium (DMEM) supplemented with
streptomycin (1ng/ml) and 10% fetal calf serum
Primary cell culture and cell lines from canine
MGT specimens were established by more than 90
to 100 passages of the MGT cells. The cell types
were  confirmed by  morphology and
immunostaining of cytokeratin.

2. RNA extraction from canine normal MG and
MGT cdls

Canine norma MG and MGT cells were prepared
for RNA extraction using Trizol reagent. Total
RNA from was extracted. The ODz2eo280 of the
RNA was ranged between 1.5-1.8 and analyzed
through formaldehyde denaturing gel
electrophoresis indicating reasonably good purity
for RNA-based work.

3. MRNA expresson analysis of sFRP2 in



normal MG and primary MGT cells

RT-PCR and in situ hybridization showed sFRP2
was abundantly expressed in primary MGT cells,
but not in normal MG cells. Following northern
blotting hybridization, three mRNA species of
approximately 1.5 kb, 2.2 kb, and 4.2 kb
hybridized to the sFRP2 cDNA probe of which
the 2.2 kb mRNA species was the major abundant
transcript. SFRP2 gene in the dog was abundantly
expressed only in the MGT cells, not in normal
MG cells nor human breast cancer cell MCF7.

4. Immunohistochemical analysis of sFRP2 in
primary MGT cell linesand normal MG cells
The primary culture of the MGT cell lines and
nooma MG cels was andyzed by
immunohistochemica staining of sFRP2. Again,
the sFRP2 protein was abundantly accumulated in
the MGT cells, not in normal MG cells nor human
breast cancer cell MCF7.

5. Transfection of sSFRP2 into primary MGT
cellsand normal MG cells

Cells was transfected with the pcDNA4
mammalian  expression  vector  (Invitrogen)
containing no insert (mock), and canine sFRP2
cDNA, by using Lipofectamine reagent (Gibco)
according to manufacturer’s protocol.

6. Apoptosis analysis of sSFRP2-transfected cells
and untransfected MGT/MG cells

Apoptosis anaysis was peformed in
SFRP2-transfected cells and untransfected cells
before and after UV light treatment (25J/m2) for 2,
4, 6, 8 minutes, respectively. The methods of
apoptosis analysis included TUNEL assay
(Tdt-mediated dUTP nick end labeling) and DNA
laddering analysis. TUNEL assay was performed
using /n situ cell death detection kit (Boehringer
Mannheim). The apoptosis analysis indicated that
the apoptosis level following UV treatment was
markedly reduced in sFRP2-transfectd MGT cells
(less than 5%), compared to cels from
untransfected MGT (30%) and normal MG cells.

E P ES R
During the second year of this 2-year project,
we have obtained significant and important

research data and progress. Firstly, we have
established more primary cell lines from excised
canine MGT specimens.

Secondly, the quality of extracted RNA from
canine norma MG and MGT cells was good and
sufficient for further RNA-based expression
studies. Thirdly, RNA and protein expression of
SsFRP2 showed that the gene was highly expressed
inthe MGT cells, but not in normal MG célls. It is
an important finding of differential expression of
SFRP2 between in canine norma cells and
neoplastic cells.

Fourthly, we have successfully established an
efficient apoptosis induction protocol by UV
treatment. Besides, we further prove and
characterize the apoptosis modulation property of
the sSFRP2 gene in MGT cell lines. It is the first
finding of sFRP2 regulated apoptosis in canine
MGT.

The research results will be helpful to
elucidate the relation between the pathogenesis of
canine MGT, sFRP gene family, and apoptosis
activity. The results of this project obtained to
date have been prepared for publication on the
journal “ Experimental Cell Research’.
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