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Abstract
MMPs and TIMP-2 plays important role in cancer cell invasion. human saliva is a biological fluid of varying diagnostic potential with several advantages of
disease diagnosis and prognosis. The Matrixmetallo Proteases (MMPs) is a family of proteases involved in extra cellular matrix remodeling. The activity of
MMPs has been implicated in a number of important normal and pathologic processes. Tumor growth, metastasis and angiogenesis are associated with this

event.
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INTRODUCTION

The MMPs family of extracellular proteases has long been
associated with cancer metastasis by virtue of them to
degrade all the components of ECM. MMPs and TIMP-2
plays important role in cancer cell invasion. The MMPs are
involved in extracellular matrix remodeling [1-5]. Targeting
of these enzymes as diagnostic and prognostic agents for
detection of human cancers are well thought. Salivary
markers have been reported for oral cancer detection [1,2]. A
review on salivary proteomics and genomics has been
reported [3]. The Matrix metalloproteinases (MMPs) is a
family of proteases involved in extra cellular matrix
remodeling. The activity of MMPs has been implicated in a
number of important normal and pathologic processes [4-8].
Tumor growth and metastasis and angiogenesis are
associated with this event. The role of MMPs in
Carcinogenesis is well studied [9-12]. Biomarkers are also
called tumor markers for breast, there are several tumor
markers like CA-125, BRCA 1 & 2, Her-2, ki-67 etc. [9].
Saliva use is safe and it does not contaminate and does not
require any sophisticated method. MMPs as cancer
biomarker has been studied in many cancers. MMPs shape
the tumor microenvironment. The role of MMPs in cancer
biology especially in migration of malignant tumor cells is
well documented. MMPs are secreted by mammalian cells as
zymogens [12]. MMP-2 is activated on the cell surface by
MTI-MMP [13].

METHOD AND MATERIALS

1 ml of saliva were collected from 20 female breast cancer
patients (Stage- iv). Saliva of different human normal

females (same age group) were also collected and
centrifuged at 6000 rpm for 15 min.

Method:

Gel electrophoresis (Zymography): The salivas were run
in 8% SDS- PAGE impregnated with 0.1% Gelatin. The gels
were run at 25mA using TRIS -GLYCIN- SDS buffer (pH
8.3). The gels were washed in 2.5 % Triton -X for 10 min.
and then incubated in buffer A (Sodium Chloride-0.2 M,
Calcium chloride-4.5 mM, Tris-50 mM, pH 7.4) overnight at
37°C. The Gel was stained with CoommassieBriliant Blue to
develop the zymograms [10].

Immunoblot: The saliva sample with 0.1 % gelatin
impregnated 8% gel at 25 mA. Reacted with MMP-2
monoclonal antibody (Santa Cruz, U.S.A). The bands were
developed using NBT/BCIP [11]. Very clearly the 72kd
band with its activated product is visible.

Protein estimation

Lowry’s method: The optical density was measured at 750
nm.

DISCUSSION

Figure 1A shows the saliva of the normal individual, which
shows no MMP bands. Figures 1B & 1C shows the breast
cancer salivas of stage -iv and shows number of MMP bands
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including MMP-9 and activated MMP-2, probably. Figure
1D shows other cancers (cervical, ovarian, liver, prostate
etc.) absent of MMPs. The Figure 2 shows MMP-2
immunoblot. The 72kd MMP-2 is less and the 55kd
activated product is more. The VEGF also shows that in pre-
surgery cases it is more than the post-surgery cases. VEGF is
a positive regulator of MMP-2 [10]. We are thinking of
making it a new method for breast cancer evaluation. Work
is going on. In previous communication we reported that
MMP-2 in activated form is related to this event. A band at
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140kd region is also visible indicating MMP-2 is complexed
with other protein. The TIMP-2 said to be MMP-2 inhibitor
was found to be higher in post-surgical samples as compared
to pre-surgical saliva. The reason is not yet clear why MMP
is related to breast cancer only. Work is going on to clear the
questions. Zymograms of the pre and post-surgery saliva of
the same patient shows significant differences especially in
MMP-2 with activated products [10]. Recently, it has been
shown that MMP-2 has been involved in the invasion and
metastasis [14-17].
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Figure 1. 1A: Zymography of normal female volunteers 1,2,3,4; 1B: Zymography of Breast cancer patient’s saliva (stage-iv) 1,2,3; 1C: Zymography of
breast cancer patient’s saliva (stage-iv) 1, 2, 3; 1D: Zymography of different cancer patient’s saliva (other than breast cancer) 1,2,3.,4.
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Figure 2. Immunoblot of human saliva of breast cancer patients. Inmunoblot was developed using monoclonal antibody against vertebrate/mouse MMP-2

(Santa Cruz, USA).
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