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Abbreviations : bp, base pair; DAB, 3,3’ -diaminobenzidine tetrahydrochloride; DEPC, diethylaminoethyl
cellulose; ECM, extracellular matrix; HSA, hoase serum albumin; MMP, matrix metalloproteinase; MOPS, 3-N-
Morpholinopropanesulfonic acid; MT-MMP, membrane type matrix metalloproteinase; PBS, phosphate-buffered
saline; T/N, tumor tissue/normal lung tissue
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Fig.l. MT-MMP mRNA expression in human lung
carcinomas. (A) RNA was extracted from surgically resected
specimens and northern blotting was carried out. Filters were
probed with *P-labeled cDNA fragment of MT-MMP gene and
the same filters were successively reprobed with gelatinase A
and actin gene probes after washing the previously hybridized
probes. Molecular sizes of the transcripts were 4.5 kb for MT-
MMP, 3.1 kb for gelatinase A and 2.0 kb for actin. T, N, Lm
and Ln are the tissue samples from tumor, normal and lymph
node with or without metastasis, respectively. The
radioactivities of each band were counted by a Bioimage
analyzer and the ratio of the values between the tumor and
corresponding normal tissue (T/N) is indicated at the bottom
of the figure. (B) T/N ratios for adenocarcinomas, squamous
cell carcinomas, large cell carcinomas and small cell
carcinomas were compared and the X value for each type of
carcinoma is indicated. Adeno, adenocarcinomas; SCC,
squamous cell carcinomas; Large, large cell carcinomas; small,
small cell carcinomas
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Fig.2. Immunolocalization of MT-MMP. Sections of a resected
lung adenocarcinoma were prepared with anti-MT-MMP (A)
and with pre-immune serum (B). MT-MMP was mainly
localized in and on carcinoma cells.
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Fig.3.  Gelatin zymography of lung carcinoma samples. Tissue
lysates were prepared from the same samples as those
analyzed in Fig.1 and gelatin zymography was carried out. Pro-
gelatinase A (66kDa) and the activated form (62kDa) are
indicated by arrows. Gels were traced by a densitometer and
the relative ratio of the bands (62kDa/62kDa+66kDa) was
calculated and is given as an activation ratio (%). The T/N ratio
is also shown at the bottom of the figure.
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Fig4. Activation ratio of gelatinase A in lung carcinomas. (A) The activation ratio of gelatinase A in nomal and tumor samples was plotted
separately and the % value was calculated. The value was indicated by %= SD; *,p<0.01. (B) T/N ratio of tumors with (n *) or without (n-)
lymph node metastasis was calculated and plotted. The value was indicated by ¥+ SD; **,p<0.01. Normal, normal lung tissues; tumor,
tumor tissues; n(), negative for lymph node metastasis; n(*), positive for lymph node metastasis.
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Fig.5. The activation ratio of gelatinase A correlates with the
mRNA levels of MT-MMP in tissue. The T/N ratio of
gelatinase A activation (Fig.3) was plotted against the T/N
ratio of the MT-MMP mRNA levels (Fig.1A). Correlation
coefficient, r=0.750; p<0.0001.
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Abstract

Degradation of the extracellular matrix (ECM), especially type IV collagen in the basement membrane, is a critical step for
tumor invasion and metastasis. Gelatinase A that has type IV collagenolytic activity is expressed in a variety of malignant
tumor tissues in an activated form. Pro-gelatinase A has been reported to be activated by the enzyme specifically expressed on
the tumor cell surface. Membrane-type matrix metalloproteinase (MT-MMP) was identified as being expressed on the cell
surface and being capable of inducing activation of pro-gelatinase A in vitro. This study was wacle in an attempt to clarify the
possibility that MT-MMP can be the activator of pro-gelatinase A in tumor tissues as well as in experiments in vitro.
Expression of MT-MMP mRNA in 58 cases of human lung carcinomas was analyzed by northern blotting. MT-MMP mRNA
expression was nigher in tumor tissues than in the adjacent normal lung tissues. The ratio of MT-MMP mRNA levels in
tunor/normal tissues (T/N ratio) was 3.19 & 1.62 for 29 cases of adenocarcinoma, 3.09 = 1.44 for 24 cases of squamous cell
carcinoma, 4.40 % 0.47 for 3 cases of large cell carcinoma and 3.62 == 2.11 for two cases of small cell carcinoma, respectively.
Immunohistochemical analysis revealed that MT-MMP was mainly localized in and on the carcinoma cells, some of the tumor
stromal fibroblasts and vascular endotherial cells. Activated gelatinase A detected by gelatin zymography was also
predominant in tumor tissues compared to that in normal counterparts while the difference between their mRNA levels was
not significant. The activation ratio of gelatinase A in tumor/normal tissues (T/N ratio) correlated well to that of MT-MMP
mRNA expression and to the lymph node metastasis. These results suggest that MT-MMP is indeed the tumor-specific
activator of pro-gelatinase A in lung carcinomas and is an important enzyme in initiating invasion of the basement membrane
by the carcinoma cells, through activation of type IV collagenolytic pro-gelatinase A.




