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ABSTRACT Matrix metalloproteinases (MMPs) are zinc-dependent endopeptidases produced by a variety of cell
type, and have a fundamental role in the degradation and remodeling of extracellular matrix. In this study, we
screened the secretion of MMPs in leaves of different developmental stages and in response to environmental
stress using tobacco. Compare with fully maturing leaves and older leaves, the rate of MMPs activity was high
in expanding and younger leaves. It is tempting to speculate that MMPs may be involved in tissue modeling,
which must occur during leaf expansion. The MMPs activity in tobacco leaves grown in the presence of stressors
showed a significantly increase at salinity treatment and pathogen infection. The MMPs activity in salinity and
pathogen treatment increased respectively, by 1.2- and 1.5-fold with respect to the control. These results
suggest that MMPs may be involved in plant defence against adverse environment and pathogenic infection.
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Borkakoti 2000). MMPs* Zn**-2]24] endopeptidase 2]
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Z] (Murashige and Skoog 1962)c]l4 <F 2—1;—7P 16X)17F 3,
8/\]7]' eb2719] 25 C Z 7oA Wolr7] & AYAFo] 273

FABAR Huse) Fe2 spes olsel e
A o 5% ol RN 7 439 A8

AEH A Re|

Salicylic acid {2
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Gelatin zymography

MMPse| 72 &3 4L gelatin zymography S 33}o]
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Figure 1. Developmental control of MMPs activity in tobacco.
Crude enzyme extract was prepared from very young to old
senescent leaves taken from 12 week old tobacco plants. The
numbers indicate the position of the leaves as counted from the
top to the base of the shoot.
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Figure 2. MMPs activity in leaf crude extracts isolated from
tobacco grown under various stress conditions. Cont, control;
SA, 0.5 mM salicylic acid; NaCl, 200 mM NaCl; CdCl,, 150 pM
CdCl,. Statistical significance was tested using one-way ANOVA
followed by the Student's ¢ test. *P<<0.05 versus control.
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9le] MMPs &4 tjzzol] H|&] 1.28] =gk} (Figure
2). AXg] 4847k o) F, A EAE= GAlY F7)7F Fol=
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Figure 3. MMPs activity of the tobacco leaves upon infection
with Pseudomonas syringae. Suspentions of P. syringae strains
were infiltrated locally in one part of the leaf. Control plants
were injected similarly with the sterile water containing no
bacteria. Samples were analyzed 24~72 h post-inoculation.
Statistical significance was tested using one-way ANOVA
followed by the Student's ¢ test. *P<0.05 versus control.
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graphy7} @ 79t} Gelatin zymographyS o|-83te] 37
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Figure 4. A, Gelatin Zymography of MMPs in leaf crude extracts
isolated from tobacco grown under various stress conditions.
Equal amounts of proteins (20 pg/lane) from leaf crude extracts
were loaded into each lane on 10% SDS-polyacrylamide gel
containing gelatin as a substrate. M, Standards of MMPs; Cont,
control; NaCl, 200 mM NaCl; SA, 0.5 mM salicylic acid; CdCl,,
150 uM CdCl,; Infected, Pseudomonas syringae-infected plants.
B, The relative densitometry values are shown. Bars represent
means* SD from four independent experiments. Statistical signi-
ficance was tested using one-way ANOVA followed by the
Student's ¢ test. *P<<0.05 versus control.
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