LR FOPH BRIV R ERS

ﬁ Flﬁl: '%’L”@"’l‘éﬁf HIFI «1[ |Pi= Jﬁl@?‘ ’E"’}‘E]ﬂpﬁi\,ﬁfjlﬁﬁ/é

o T AL AR (%

2
T

103 %
34 s - CNIB92—-05

HEFPHF92#17 1p392#127 31p

RFH

PERREO3I A2 21 p



P L VR H I RFCHE] 5T BIRLUE B FEREVTY
B M A AT RErer > F S B

“Oral and Maxillofacial Section, Chi-Mei Medical Center

"Department of Medical Research, Chi-Mei Medical Center

*Department of BioScience, Chia Nan University Pharmacy and Science

SCollege of Liberal Education, Shu-Te University

T ER B
SR U 824 A1) B 59 DR
AT TRR e A S 3p > ) S
i ¢ (07)6158000 i 4210

(g : (07)6158000 {Hi 4299

E-mail : god15539@mail.stu.edu.tw

s ¢ FLETE T P o [ ViR BV RIS e Rk

ERI e



fHiF

FPE T‘iuT’T@’ﬁ’?pﬁ'Fﬁﬂiw BIFLETE Bfip [k ( matrix
metalloproteinase-1 - MMP-1 . & Fy i[9 [ VRS plIFFAp P =] <01 = 25 P97
4 B YR fEis DNA FA‘ 5k 5617~ ] [ reverse transcription-polymerase
chain reaction ) 11937 RILTF & Wty 1P - 3-8 3P

( glyceraldehyde 3-phosphate dehydrogenase ) ﬁiﬁdﬁ'ﬁﬂ?ﬁfgﬁi' (primers ) » 7+ 39
(| VERAE A S S PR (TR MMP-1 R 7 o i (U B 75 e ) 39
SREASH SR R BIAEA AT > MMP-1 iR A 15 [l O B i
[ =+ 41 112] 5 SHRE AT 1 ISR + [N W
A TR T I R ( Western blot ) (] MMP-1 S 1 o 7 U T‘iiF% 5 Hf
ASVEREA 1 MMP-1 [ 15 E |3 5 AR R R BRERS R ) - 5 PP
%ﬁ%&fﬂkjf (ST VEETEDR | MMP-1 i S AR B eyl o e

It MMP-1 < i fi= g e | VR ED Rl =1 S A D3R el e o



The Universal Expression Pattern of the Matrix Metalloproteinase-1
in Oral Tumor Specimens from Southern Taiwan
Shyun-Yeu Liu, D.D.S.”, Shun-Chun Yang, Ph.D.", Mei-Huei Lin, Ph.D.*, Ching-Yu
Yen, D.D.S.”, Wei-Fan Chiang, D.D.S.”, Chin-Hai Lee, D.D.S.", Young-Chau Liu,
Ph.D.8
“Oral and Maxillofacial Section, Chi-Mei Medical Center
"Department of Medical Research, Chi-Mei Medical Center
*Department of BioScience, Chia Nan University Pharmacy and Science
SCollege of Liberal Education, Shu-Te University
Running title: MMP-1 expression in all oral cancers
Correspondence: Young-Chau Liu, PhD,
College of Liberal Education, Shu-Te University, No. 59, Hun Shan Road, Yen
Chau 824, Kaohsiung County, Taiwan
Telephone: 886-7-6158000 ext.4210
Fax: 886-7-6158000 ext.4299
E-mail: god15539@mail.stu.edu.tw

Key words: matrix metalloproteinase; oral cancer, MMP-1

Note: The first three authors contributed equally to this work.



Abstract

The objective of this study is to analyze roles of tumor-associated matrix

metalloproteinase-1 (MMP-1) in oral tumor patients from southern Taiwan.

Thirty-nine surgical specimens of oral tumors (Ts) and their neighboring tissues (Ns)

were subjected to the semi-quantitative reverse transcription-polymerase chain

reaction (RT-PCR) with the primers of MMP-1 and glyceraldehyde 3-phosphate

dehydrogenase (GAPDH) genes. All of the 39 specimen pairs showed preferential

expression patterns of MMP-1 messages in Ts than in Ns (100%). Furthermore, 5

pairs of them, originally stored with more than two pieces of Ts and Ns, were

available for further homogenate preparation and MMP-1 protein detection by

Western blot. The results demonstrated that MMP-1 proteins were also predominantly

expressed in Ts than in Ns in all the 5 specimens tested. We conclude that MMP-1

may be universally and preferentially expressed within tumor masses and plays

important roles throughout the entire developmental process of oral cancers in

southern Taiwan.



Introduction

Matrix metalloproteinases (MMPs) are zinc-dependent endopeptidases

collectively capable of degrading essentially all components of extracellular matrix

(ECM) (1, 2). Dozens of MMP members constitute a large proteinase family, and the

MMP-28 has recently been identified (3). Functions of MMPs are required for normal

tissue reconstructions, e.g., developmental tissue morphogenesis, wound healing, and

angiogenesis (4). Among these functions, disruption of basement membrane by

MMPs is thought to be an important feature that is endowed by tumors for their local

and distant spreading (5, 6).

MMP-1, also designated as collagenase-1, and fibroblast collagenase, is one of

the interstitial collagenases that can be barely detected in intact healthy skin. However,

it is prominently and invariably expressed by basal keratinocytes at the migratory

front in various forms of cutaneous wounds, and its expression diminishes

progressively away from the wound edge (7). It is postulated that for invading the

surrounding tissue and/or migrating through the wall of blood vessel, tumors may

constantly require the expression and activity of MMP-1. Indeed, over-expression of

MMP-1, for examples, has been reported in colorectal and lung carcinomas (8, 9).

Enhanced expression of MMP-1 was correlated with the poor prognosis of both

colorectal and esophageal cancer patients (10, 11). Furthermore, disruption of MMP-1



activity reduced the malignancy of a colon cancer cell line, DHD/K12 (12). These

features make MMP-1 as possible candidate, as a tumor marker, for predicting the

malignancy of a tumor and the prognosis of a cancer patient (13).

There are some preliminary studies establishing the relationship between MMPs

and oral cancers. For example, activation of MMP-1 gene induced the invasion of a

cell line of oral squamous cell carcinoma (OSCC) (14). Furthermore, down-regulation

of this gene restrained tumor’s invasion capacity in the three-dimensional raft culture

and nude mice implantation models (15). Indeed, the enhanced expression of MMP-1

was shown in many cases of OSCC (16, 17). These facts also render MMP-1 as the

possible therapeutic target of oral cancers. There were indeed some MMPs inhibitors

(MMPIs), shown to inhibit tumor-associated angiogenesis, invasion, and metastasis in

the in vitro model systems, developed in the past decade. For instances, a potent

MMP-1 (and MMP-2, -7, and -9) inhibitor, BMS-275291, was illustrated to inhibit the

angiogenesis and metastasis of tumor cells in two murine models (18). Marimastat

(BB-2516), the water-soluble form of batimastat, was also shown to inhibit cervical

lymph node metastasis in an orthotopic oral squamous cell carcinoma implantation

model (19). However, the effectiveness of MMPIs may depend on MMPs expressed

in each individual tumor as well as in its surrounding stromal cells. The third

generation of MMPIs, ONO-4817, was demonstrated to suppress lung metastasis of



tumor cells expressing MMPs, but not those that did not express MMPs (20).

It is, therefore, important to elucidate the expression pattern of the documented

and tumor-associated MMPs in each tumor patient. In this study, we analyzed the

expression pattern of MMP-1 in 39 oral tumor specimens from southern Taiwan.



Materials and Methods
Subjects

The major sites, stages, sizes and differentiation states of the 39 tumor specimens
are listed in Table 1. Tumor masses and its surrounding tissues were separately
collected, soaked in liquid nitrogen, and kept at -80°C for subsequent RNA or tissue
homogenate extraction.
RNA Isolation

Cellular RNA was isolated from frozen tissue specimens using the Ultraspec™
RNA isolation system (Biotecx Laboratories Inc., Huston, Texas, USA). Tissue was
homogenized with 1 ml of Ultraspec™ reagent in a handhold glass-Teflon.
Following homogenization, the homogenate was stored at 4°C for 5 min, then
extracted with 0.2 ml of chloroform and centrifuged at 12,000 g (4°C) for 15 min.
RNA in the aqueous phase was precipitated with an equal volume of isopropanol
and washed twice with 75% ethanol. The content of RNA was assessed (1 OD of
A260 equal to 40 ug/ml RNA) spectrophotometrically, and the purity of the extract
was assessed using the A260/280 ratio, which in all cases was above 1.75.
Synthesis of First-strand Complementary DNA (CDNA)

First-strand cDNA was synthesized using oligo-dT priming of total RNA with

SuperScript™ 11 RNase H reverse transcriptase (Life Technologies Inc.,



Gaithersburg, Maryland, USA). The reverse transcription reaction was performed
in a final volume of 20 pl that consisted of 15 mM of MgCl,, 50 mM of Tris-HCI
(pH 8.3), 375 mM of KClI, 10 mM of dithiothreitol, 1 mM of dNTP mix (10 mM of
each dATP, dGTP, dCTP and dTTP), 20 units of rRNasin ribonuclease inhibitor,
200 units of reverse transcriptase, 2 uM of Oligo (dT)ss, and 0.1 pg of total RNA.
The reaction was allowed to proceed at 42°C for 60 minutes. The samples were
heated at 70°C for 15 min, and then were stored at -20°C.

Amplification of cDNA by Polymerase Chain Reaction (PCR)

The nucleotide sequences of the PCR primers specific to MMP-1 and
glyceraldehyde 3-phosphate dehydrogenase (GAPDH) genes are listed in Table 2.
These primers were designed according to the full-length cDNA sequence of
specific genes in Genbank and their specificity was confirmed by BLAST
(National Library of Medicinem Bethesda, Maryland, USA) Internet
software-assisted search of nonredundant nucleotide sequence database. The PCR
reaction was performed with one tenth of the reverse-transcribed cDNA as
template in a final volume of 20 ul with DNA polymerase reaction buffer [10 mM
Tris-HCI (pH 8.8), 1.5 mM MgCl,, 50 mM KCI and 0.1% Triton X-100]
containing 200 uM of dNTP mix, 1 unit of DyNAzyme™ Il DNA Polymerase

(Finnzymes Inc., Finland), and 0.5 uM of sense and anti-sense primers. PCR
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amplifications were carried out in a thermalcycler (Whatman, Biometra Inc.,
Germany) with temperature profiles as follows: initial melting at 94°C for 4 min,
then 30 cycles of one-minute melting at 94°C, 1 min of annealing at 60°C, and
extension at 72°C for 1 minute. RNA sample without reverse transcription was
routinely used as a negative control in PCR amplification. Amplified products were
separated by electrophoresis with 0.1 pug GeneRuler™ 100 bp DNA Ladder (MBI
Fermentas, Lithuania) in 1.5% agarose gels and then visualized under UV light
after being stained with 0.5 ug/ml ethidium bromide.
Western Blot Analysis

Frozen tissues stored at -80°C were melted on ice, cutting to pieces and
suspended in NET buffer (0.5% NP-40, 2 mM EDTA, 50 mM Tris-HCI, pH 7.4)
containing 1X protease inhibitor cocktail set | (CALBIOCHEM-NOVABIOCHEM
Corp., San Diego, California, USA). The suspensions were sonicated at 25%
amplitude for 1 min at 1-second interval by the sonicator (SONICS & MATERIALS,
Inc., Newtown, Connecticut, USA). Protein concentrations were then determined by
Bio-Rad Protein Assay reagent (Bio-Rad Laboratories, Hercules, California, USA)
and 20 ug of total proteins of each tissue homogenate were subjected to sodium
dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE). Separated proteins

were transferred onto nitrocellulose (NC) paper and immunoblotted with 1 pg ml™ of
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anti-MMP-1 monoclonal antibody (SIGMA, Saint Louis, Missouri, USA) in TBS
buffer (50 mM Tris-HCI, pH 7.35, 0.85% NaCl) containing 1% lipid-extracted milk at
room temperature for 1 hr. After washing three times with washing buffer (50 mM
Tris-HCI, pH 7.35, 0.85% NaCl, 0.5% Tween 20), the NC paper was further incubated
with 10* diluted Goat-anti-mouse-1gG monoclonal antibody coupled with horse radish
peroxidase (HRP) (CHEMICON, International, Temecula, California, USA) in the
same buffer as the first antibody at room temperature for 1 hr. The NC paper was then
extensively washed, and signals of MMP-1 protein were detected with WESTERN
LIGHTENING™ Chemiluminescence Reagent (PerkinElmer Life Sciences, Inc.,
Boston, Massachusetts, USA) as instructed by the manufacturer. To serve as the
protein loading control, the NC paper was stained with Ponceau S solution (Sigma
Diagnostics, Inc., St. Louis, Montana, USA) before immunoblotting with MMP-1

antibody, and destained with water to the conditions with clear and visible bands.
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Results

RT-PCR

Tumors and their neighboring tissues from oral tumor patients were continuously

collected and stored at -80°C in the past two years. Reverse transcription-polymerase

chain reaction (RT-PCR) was utilized for the measurement of MMP-1 messages

expressed in these tissue samples. Total cellular RNAs extracted from surgical

specimens of 39 oral tumor patients were used as the templates for the subsequent

cDNA preparation. After the reactions of reverse transcription, signals of MMP-1

cDNA were further amplified by PCR with specific MMP-1 primers (Table 1).

Glyceraldehyde 3-phosphate dehydrogenase (GAPDH), an intracellularly

housekeeping gene, was included in the RT-PCR and served as a control for cDONA

amount. Firstly, to make sure that the PCR products were linearly correlated to the

PCR cycles, optimal numbers of PCR cycles for MMP-1 and GAPDH genes were

determined. The cDNA from one of these 39 tumor specimens was subjected to PCR

analysis, and products of MMP-1 and GAPDH were detected at 24 and 21 cycles and

reached the maximal level at 30 and 27 cycles, respectively (Figure 1). Accordingly,

27 and 24 PCR cycles may represent the ideal conditions for the quantitation of

MMP-1 and GAPDH genes, respectively. With these PCR conditions, surgical

specimens from all the 39 patients showed similar results and the results of 5 oral
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squamous cell carcinomas (OSCCs) are shown in Figure 2. Relatively equivalent

levels of GAPDH signals in both tumors (T) and their neighboring tissues (N) indicate

that the starting mRNA of T and N from patients 1-5 used for RT-PCR were about the

same amount. However, the stronger signals of MMP-1 in T than in N suggest that

MMP-1 mRNA is overexpressed in these tumor masses (Figure 2).

Western Blot Analysis

To access whether MMP-1 protein molecules are also preferentially expressed in

tumors, tissue homogenates, prepared from the specimens originally preserved with

more than 2 tissue masses, of the above 5 OSCC tissue pairs were subjected to

immunoblotting with MMP-1 monoclonal antibody. As shown in Figure 3 (upper

panel), both latent 53 kDa (Pro-MMP-1) and active 51 kDa forms of MMP-1 proteins

could be recognized by this antibody. The expressions of MMP-1 proteins are higher

in T than in N in all the 5 tissue pairs tested.

The 20 ng homogenate proteins separated by SDS-PAGE and transferred onto

NC paper were stained by Ponceau S solution and photographed prior to MMP-1

immunoblotting (Figure 3, lower panel). Results indicate that the total proteins

applied in each of N and T tissue pair were relatively identical.
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Discussion

Signals representing MMP-1 mRNA could be detected in the N of patients 1-4

(Figure 2), however, its protein molecules were not detected in all of the patients

(Figure 3, upper panel). This may be due to the differential sensitivity between these

two methods. Although RT-PCR is often suspected to bring about false positive results,

there were no any detectable MMP-1 or GAPDH PCR products of every tested tissue

specimens whenever the RT reactions were skipped in the RT-PCR process (data not

shown). In addition, the universal expression of MMP-1 proteins in 5 OSCC

homogenates eliminates and also minimizes the possibility of their own and in the rest

of 34 tumor specimens’ false RT-PCR positivity, respectively (Figure 2 and Figure 3).

We therefore, conclude that both MMP-1 mRNA and proteins are commonly

expressed and concentrated in the tumor masses.

Within tumor masses, whether MMP-1 molecules were expressed by tumor cells

or the surrounding stromal cells remains unclear. Most likely, it is the stromal cells of

these oral tumors that synthesize and secrete MMP-1 molecules as described by

Nelson et al in other cancers (21). They employed the in situ hybridization analysis

and localized MMP-1 mRNA primarily in stromal fibroblasts, especially in proximity

to invading cancer cells, but not in the carcinoma cells of human breast, colorectal,

lung, prostate, and ovarian cancers.
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In this study, we have demonstrated the 100% preferential expression pattern of

MMP-1 in oral tumor tissues by RT-PCR. These results suggest the functions of

MMP-1 are important in the tumorigenesis of oral tumors in Taiwan. The unexpected

universal expression pattern of this molecule, although the underlying mechanism is

not clear, might be related to the common betel-chewing habit in these oral tumor

patients. Among these 39 oral tumor patients, 36 (92.3%) of them had fallen into this

oral habit. Sixteen and 12 of them chewed more than 20 and 10-20 betel nuts a day,

respectively. It may provide a continuous stimulus to the buccal mucosa and gingiva,

which resulted in chronic inflammatory conditions in these locations, such as

leukoplakia, submucous fibrosis, and premalignant lesion. Since MMP-1 is known to

be involved in wound healing processes (7, 22), it may be constantly expressed in

these betel nut users. This speculation is further strengthened by the observation that

there are high incidences of buccal and gingival inflammations as well as carcinomas

in the betel users in southern Taiwan (23). In this study, all of these 39 patients came

from southern Taiwan, and tumors from 27 (69.2%) of them localized to these two

sites (Table 1).

Finally, the 39 specimens collected from different sites, stages, differentiation

states, and sizes of oral tumors were not correlated to MMP-1 expression (Table 1).

We propose that MMP-1 may be constantly and commonly expressed in

16



betel-chewing oral tumor patients. It is not known, but possible, that MMP-1 might

play more important roles in this type of tumors than those without betel-chewing oral

habit. This may provide an insight for a new therapeutical strategy by interfering

MMP-1 activities in these oral cancers, although some clinical trials with MMPs

inhibitors have been discouraging (24). As both tumors and their neighboring stromal

cells may express a variety of MMPs, blocking one of these MMPs may not be

sufficient to attenuate their invading and/or metastatic potential. However, as more of

the important and common factors having been identified, such as MMP-1, they may

serve as the targets for the new drugs or agents capable of intervening their functions.

If one or more capacities vital for the unlimited growth, invasion, and metastasis of

cancers can be inhibited, the improved prognosis and survival rate of these patients

may then be expected.

17



Acknowledgement

This work was supported by Chi Mei Medical Center, project number CMFHR9103
and CMFHR 9206, and by NSC 92-2314-B-366-001. We would like to thank Dr.
Yulun Huang, Ms. Yu-Chun Wang, Mr. Jyh-Phen Ju, and Ms. Mon-Hua Tsai for

providing us with the MMP-1 and GAPDH primers and technical support.

18



References

1. Saarialho-Kere UK. Patterns of matrix metalloproteinases and TIMP expression in

chronic ulcers. Arch Dermatol Res, 290(suppl): S47-S54, 1998.

2. Birkedal-Hansen H, Moore WGI, Bodden MK, Windsor LJ, Birkedal-Hansen B.

Matrix metalloproteinases: a review. Crit Rev Oral Bio. Med, 42: 197-250, 1993.

3. Marchenko GN, Strongin AY. MMP-28, a new human matrix metalloproteinase

with an unusual cysteine-switch sequence is widely expressed in tumors. Gene,

265: 87-93, 2001.

4. Woessner JF. The family of matrix metalloproteinases. Ann NY Acad Sci, 732:

11-30, 1994.

5. Barsky SH, Siegal GP, Jannotta F, Liotta LA. Loss of basement membrane

components by invasive tumors but not by their benign counterparts. Lab Invest,

49: 140-147, 1983.

6. Liotta LA, Tryggvason K, Garbisa S, Hart I, Foltz CM, Shafie S. Metastatic

potential correlates with enzymatic degradation of basement membrane collagen.

Nature, 284: 67-68, 1980.

7. Pilcher BK. Collagenase-1 and collagen in epidermal repair. Arch Dermatol Res,

290(suppl): S37-S46, 1998,

8. Hewitt RE, Leach IH, Powe DG, Clark IM, Cawston TE, Turner DR. Distribution

19



10.

11.

12.

13.

14.

of collagenase and tissue inhibitor of metalloproteinase (TIMP) in colorectal

tumors. Int J Cancer, 49: 666-672, 1991.

Bolon I, Gouyer V, Devouassoux M, Vandenbunder B, Wernert N, Moro D,

Brambilla C, Brambilla E. Expression of c-ets-1, collagenase 1, and

urokinase-type plasminogen activator genes in lung carcinomas. Am J Pathol, 147:

1298-1310, 1995.

Murray Gl, Duncan ME, O’Neil P, Melvin WT, Fothergill JE. Matrix

metalloproteinase-1 is associated with poor prognosis in colorectal cancer. Nat

Med, 2: 461-462, 1996.

Murray Gl, Duncan ME, O’Neil P, McKay JA, Melvin WT, Fothergill JE. Matrix

metalloproteinase-1 is associated with poor prognosis in oesophageal cancer. J

Pathol, 185: 256-261, 1998.

Aparicio T, Kermorgant S, Dessirier V, Lewin MJ, Lehy T. Matrix

metalloproteinase inhibition prevents colon cancer peritoneal carcinomatosis

development and prolongs survival in rats. Carcinogenesis, 20: 1445-1451, 1999.

Chambers AF, Martrisian LM. Changing views of the role of matrix

metalloproteinase in metastasis. J Natl Cancer Inst, 89: 1260-1270, 1997.

Hanzawa M, Shindoh M, Higashino F, Yasuda M, Inoue N, Hida K, Ono M,

Kohgo T, Nakamura M, Notani K, Fukuda H, Totsuka Y, Yoshida K, Fujinaga K.

20



15.

16.

17.

18.

Hepatocyte growth factor upregulates E1AF that induces oral squamous cell

carcinoma cell invasion by activating matrix metalloproteinase genes.

Carcinogenesis, 21: 1079-1085, 2000.

Hida K, Shindoh M, Yasuda M, Hanzawa M, Funaoka K, Kohgo T, Amemiya A,

Totsuka Y, Yoshida K, Fujinaga K. Antisense E1AF transfection restrains oral

cancer invasion by reducing matrix metalloproteinase activities. Am J Pathol, 150:

2125-2132, 1997.

Kurahara S, Shinohara M, Ikebe T, Nakamura S, Beppu M, Hiraki A, Takeuchi H,

Shirasuna K. Expression of MMPS, MT-MMP, and TIMPs in squamous cell

carcinoma of the oral cavity: correlations with tumor invasion and metastasis.

Head Neck, 21: 627-638, 1999.

Sutinen M, Kainulainen T, Hurskainen T, Vesterlund E, Alexander JP, Overall CM,

Sorsa T, Salo T. Expression of matrix metalloproteinases (MMP-1 and -2) and

their inhibitors (TIMP-1, -2 and -3) in oral lichen planus, dysplasia, squamous cell

carcinoma and lymph node metastasis. Bri J Cancer, 77: 2239-2245, 1998.

Naglich JG, Jure-Kunkel M, Gupta E, Fargnoli J, Henderson AJ, Lewin AC,

Talbott R, Baxter A, Bird J, Savopoulos R, Wills R, Kramer RA, Trail PA.

Inhibition of angiogenesis and metastasis in two murine models by the matrix

metalloproteinase inhibitor, BMS-275291. Cancer Res, 61: 8480-8485, 2001.

21



19.

20.

21.

22.

23.

24.

Maekawa K, Sato H, Furukawa M, Yoshizaki T. Inhibition of cervical lymph node

metastasis by marimastat (BB-2516) in an orthotopic oral squamous cell

carcinoma implantation model. Clinical & Experimental Metastasis, 19: 513-518,

2002.

Shiraga M, Yano S, Yamamoto A, Ogawa H, Goto H, Miki T, Miki K, Zhang H,

Sone S. Organ heterogeneity of host-derived matrix metalloproteinase expression

and its involvement in multiple-organ metastasis by lung cancer cell lines. Cancer

Res, 62: 5967-5973, 2002.

Nelson AR, Fingleton B, Rothenberg ML, Matrisian LM. Matrix

metalloproteinases: biologic activity and clinical implications. J Clin Oncol, 18:

1135-1139, 2000.

Madlener, M. Differential expression of matrix metalloproteinases and their

physiological inhibitors in acute murine skin wounds. Arch Dermatol Res,

290(Suppl): S24-529, 1999.

Chen YK, Huang HC, Lin LM, Lin CC. Primary oral squamous cell carcinoma: an

analysis of 703 cases in southern Taiwan. Oral Oncol, 35: 173-179, 1999.

Zucker S, Cao J, Chen W. Critical appraisal of the use of matrix

metalloproteinases inhibitors in cancer treatment. Oncogene, 19: 6642-6650,

2000.

22



Table 1 The sites, stages, differentiation states, sizes of the 39 oral tumors patients

Differentiation

Sites Stages® states Sizes
BM  18° PML 7 Well 17 T1 2
G 9 I 2 Moderate 14 T2 14
T 7 I 9 Poor 2 T3 1
MF 2 i 2 T4 15
SP 2 v 19
R 1

'BM: buccal mucosa; G: gingiva; T: tongue; MF: mouth floor; SP: soft palate; R:
retromolar trigone.
2PML: premalignant lesion.

*Sample numbers are listed after each item.
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Table 2. PCR primer sequences and size of expected products for MMP-1 and GAPDH

Size of
Gene Forward Primer Reverse Primer Product
(bp)
CATGACTTTCCTGGAA TTGAGCTGCTTTTCCTC
MMP-1 540
TTGGCCAC CGGCAAA
1 GTGAAGGTCGGAGTC CAATGCCAGCCCCAGC
GAPDH 895
AACG G

'GAPDH is the glyceraldehyde 3-phosphate dehydrogenase.
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Legend

Figure 1. Determination of optimal PCR cycles for MMP-1 and GAPDH genes. Total
cellular RNA from one of the tumor specimens was subjected to RT-PCR analysis as
described in Materials and Methods. Different numbers of PCR cycles are listed on
the upper panel (MMP-1) and lower panel (GAPDH).

Figure 2. Semi-quantitative RT-PCR analysis. Total cellular RNAs from tumors (T)
and their adjacent tissues (N) were analyzed by RT-PCR as described in Materials and
Methods. PCR products of MMP-1 (540 bp) and GAPDH (895 bp) from 5 patients are
indicated on the right side of each panel. M: marker, 100 bp-DNA ladder (from 100
bp to 1000 bp).

Figure 3. Western blot analysis of tissue homogenates. For each tissue sample, 20 ug
of homogenate proteins were applied to SDS-PAGE and transferred to NC paper.
Upper panel: NC paper was immunoblotted with anti-MMP-1 monoclonal antibody as
described in Materials and Methods. Lower panel: Before the incubation with MMP-1
antibody, the NC paper was firstly stained with the Ponceau S solution and

photographed.
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Figure 1. Determination of optimal PCR cycles for MMP-1 and GAPDH genes. Total
cellular RNA from one of the tumor specimens was subjected to RT-PCR analysis as
described in Materials and Methods. Different numbers of PCR cycles are listed on

the upper panel (MMP-1) and lower panel (GAPDH).
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Figure 2. Semi-quantitative RT-PCR analysis. Total cellular RNAs from tumors (T)
and their adjacent tissues (N) were analyzed by RT-PCR as described in Materials and
Methods. PCR products of MMP-1 (540 bp) and GAPDH (895 bp) from 5 patients are
indicated on the right side of each panel. M: marker, 100 bp-DNA ladder (from 100

bp to 1000 bp).
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Figure 3. Western blot analysis of tissue homogenates. For each tissue sample, 20 ug
of homogenate proteins were applied to SDS-PAGE and transferred to NC paper.
Upper panel: NC paper was immunoblotted with anti-MMP-1 monoclonal antibody as
described in Materials and Methods. Lower panel: Before the incubation with MMP-1
antibody, the NC paper was firstly stained with the Ponceau S solution and

photographed.
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