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ABSTRACT Opbjective: To investigate mRNA expression of MMP-2, MMP-7, MMP-9, MT1-MMP, TIMP-1, and TIMP-2 in
human breast cancer tissues, and the relationship between their expression and clinicopathological variability. Methods: Breast tissue
samples from 150 patients with breast cancer were available in this study. Semiquantitative reverse transcriptase-polymerase chain
reaction (RT-PCR) was carried out on tumor and normal tissues to determine mRNA expression for MMP-2, MMP-7, MMP-9,
MT1-MMP, TIMP-1, and TIMP-2. Results: The expression of MMP-2, MMP-7, MMP-9, MT1-MMP, TIMP-1, and TIMP-2 mRNA in
the breast cancer was significantly higher than that in the normal tissue. In terms of tumor size and lymph node metastasis of breast
cancer, the differences in MMP-2, MMP-7, MMP-9, and MT1-MMP mRNA expression levels were significant. Conclusions: The
relationship between the increased expression of MMP-2, MMP-7, MMP-9, and MTI-MMP and clinicopathological parameters reflects a
role in predicting the aggressive behavior of breast cancer.
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Fig. 1 Reverse transcriptase-polymerase chain reaction analysis of mRNA
expression for proteolytic enzymes in normal and tumor tissues : N, normal
tissue; T, tumor tissue; MMP, matrix metalloproteinase; MT1-MMP,
membrane-type 1 matrix metalloproteinase; TIMP, tissue inhibitor of

matrix metalloproteinase

% 1 BEXTHLARE A MMPs §1 TIMPs mRNA 3R 5%
Table I Expression of MMPs and TIMPs mRNA in paired tissue samples

AdhyEE 2B 28 (Tumor tissue) IE & ZH 29 (Normal tissue) P {&(P value)
MMP-2 0.432+ 0.049 0.140+ 0.053 <0.05
MMP-7 0.475+ 0.070 0.181+ 0.049 <0.05
MMP-9 0.582+ 0.042 0.261+ 0.060 <0.05
MT1-MMP 0.291+ 0.051 0.088+ 0.035 <0.05
TIMP-1 0.161% 0.065 0.062+ 0.042 <0.05
TIMP-2 0.165+ 0.058 0.067+ 0.045 <0.05
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Table 2 Relationship between tumor size and the expression of MMPs and TIMPs mRNA

By K 7IN(Tumor size)
P {E(P value)
TI (n=62) T2 (n=69) T3 (n=14) T4 (n=5)
MMP-2 0.253% 0.040 0.495+ 0.033 0.612% 0.065 0.652+ 0.079 <0.05
MMP-7 0.237+ 0.042 0.569+ 0.028 0.628+ 0.058 0.719+ 0.086 <0.05
MMP-9 0.384+ 0.033 0.662+ 0.034 0.756x 0.072 0.908+ 0.087 <0.05
MT1-MMP 0.132+ 0.051 0.363% 0.035 0.415% 0.063 0.607+ 0.081 <0.05
TIMP-1 0.158% 0.047 0.161% 0.032 0.163+ 0.078 0.164+ 0.081 NS
TIMP-2 0.162% 0.051 0.165% 0.034 0.166x 0.068 0.168% 0.092 NS

NS: AEE NS: non-significant.

2.4 MMP-2,MMP-7,MMP-9, MT1-MMP, TIMP-1 #1 TIMP-2  0.031,0.351% 0.032,0.141+ 0.035,MMP-2, MMP-7, MMP-9, I
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Table 3 Relationship between lymph node metastasis and the expression of MMPs and TIMPs mRNA

W £45%5% Lymph node metastasis

P {&(P value)
NO (n=57) N1 (n=61) N2 (n=21) N3 (n=11)
MMP-2 0.243+ 0.035 0.504+ 0.028 0.581+ 0.046 0.650 0.070 <0.05
MMP-7 0.293+ 0.031 0.554+ 0.025 0.636x 0.055 0.723% 0.066 <0.05
MMP-9 0.351+ 0.032 0.693% 0.030 0.800+ 0.048 0.878% 0.072 <0.05
MT1-MMP 0.141% 0.035 0.352+ 0.029 0.431+ 0.052 0.502+ 0.086 <0.05
TIMP-1 0.159+ 0.028 0.161% 0.021 0.162+ 0.056 0.163+ 0.068 NS
TIMP-2 0.163+ 0.032 0.165% 0.027 0.166x 0.066 0.167+ 0.077 NS

NS: REZ NS: non-significant.

2.5 MMP-2,MMP-7,MMP-9, MT1-MMP,TIMP-1 #1 TIMP-2 JE /7R 22 5, (P <0.05)XFFA [ R FLIR i 21 2122200 5k
B mRNA F)RIESZRBARFLRZ BINX R Ui, MMP-2, MMP-9, TIMP-1 1 TIMP-2 mRNA A TG i} % 22
MMP-7 #l MT1-MMP ] mRNA [ F&ikKF, ES AL 5.
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Table 4 Relationship between histological type and the expression of MMPs and TIMPs mRNA

4R A2 2R Histological type

P {&(P value)
Ductal (n=128) Lobular (n=8) Other (n=14)

MMP-2 0.431% 0.019 0.435+ 0.069 0.435+ 0.046 NS

MMP-7 0.422+ 0.022 0.695+ 0.077 0.813% 0.056 <0.05

MMP-9 0.580% 0.021 0.587+ 0.063 0.591% 0.057 NS
MT1-MMP 0.251% 0.025 0.598+ 0.065 0.519+ 0.049 <0.05

TIMP-1 0.160% 0.043 0.165+ 0.089 0.167+ 0.063 NS

TIMP-2 0.164% 0.057 0.169+ 0.105 0.168+ 0.056 NS

NS: REZ NS: non-significant.
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