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Table 1 Primer sequences and reaction conditions for semi-quantitative RT-PCR

Gene name Primer sequence Product size / bp T,/ C Cycle number
Sense 5" CATTAAGGTATGTCAGATGAA 3’

MMP-26 232 54 30
Antisense 5" CCATTTTGACAAGAATGAACA 3’
Sense 5" GTGCTGGGCTGCTGCTTTGCT 3’

MMP-9 ) 350 68 30
Antisense 5" GTCGCCCTCAAAGGTTTGGAA 3’
Sense 5" TCCACCACCCTGTTGCTGTA 3’

GAPDH 452 55 22

Antisense

5" ACCACAGTCCATGCCATCAC 3’
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Fig. 1 Western blotting to manifest the gene transfection result of MMP-26 in human choriocarcinoma
cell line-JEG-3
(a) A typical result of Western boltting. /, 2 and 3 represent protein extracts derived from parental JEG-3 cells, JEG-3 cells

transfected with pCR3.1 plasmid and JEG-3 cells transfected with pCR3.1 plasmid containing MMP-26 cDNA, respectively.

(b) Statistical analysis by ANOVA for the Western blotting according to three independent experiments. The value of MMP-26

was normalized by that of actin, and the relative amount was presented as x = s. *Compared with the relative density of bar 2, P

<0.05. I: JEG-3; 2: JEG-3/pCR3.1; 3: JEG-3/MMP-26.
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Fig. 2 Transwell invasion assay to show the influence of MMP-26 on JEG-3 cell invasion

(a) A typical result of transwell invasion experiment observed with light microscopy. /, 2 and 3 represent parental JEG-3

cells, JEG-3 cells transfected with pCR3.1 plasmid and JEG-3 cells transfected with pCR3.1 plasmid containing MMP-26

cDNA, respectively. (b) Statistical analysis by ANOVA for the transwell invasion assay. The invaded cells in 5 random

fields per well were counted, and the experiment was repeated for at least three times. *Compared with JEG-3/pCR3.1, P <

0.05. 7: JEG-3; 2: JEG-3/pCR3.1; 3: JEG-3/MMP-26.
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Fig. 3 Semi-quantitative RT-PCR to manifest the change of MMP-9 expression in JEG-3 cells

with over-expressed MMP-26

(a) Products of a typical RT-PCR were subjected to 2% agarose gel electrophoresis. /, 2 and 3 represent RNA

extracts derived from parental JEG-3 cells, JEG-3 cells transfected with pCR3.1 plasmid and JEG-3 cells
transfected with pCR3.1 plasmid containing MMP-26 ¢cDNA, respectively. (b), (c) Statistical analysis by ANOVA
for the semi-quantitative RT-PCR according to three independent experiments. The value of MMP-26 and MMP-9

was normalized by that of GAPDH, and the relative amount was presented as x + s. * Compared with the value of
JEG-3/pCR3.1, P<0.05. I: JEG-3; 2: JEG-3/pCR3.1; 3: JEG-3/MMP-26.
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Fig. 4 Gelatin zymography to show the secretion of MMP-9 in JEG-3 cells

(a) A typical result of zymography. 3, 2 and / represent media of parental JEG-3 cells, JEG-3 cells
transfected with pCR3.1 plasmid and JEG-3 cells transfected with pCR3.1 plasmid containing MMP-26
cDNA, respectively. pro-MMP9 means the zymogen of MMP-9. (b) Statistical analysis by ANOVA for the

zymography. The value of pro-MMP9 was presented as x + 5. * Compared with the value of JEG-3/pCR3.1,
P<0.05. I: JEG-3/MMP-26; 2: JEG-3/pCR3.1; 3: JEG-3.

(@) (b) © (d)

Fig. 5 Double immunofluorescent staining to show the localization of MMP-26 and MMP-9
in JEG-3/MMP-26 cells
(a) Green color represents the immunoreactivity of MMP-26. (b) Red color represents the immunostaining of

MMP-9. (c) Cell nuclear was stained by Hochester as blue color. (d) Overlapping of (a), (b) and (c). (e) and (f)

Negative control for (a) and (b), separately. (g) Cells in (e) and (f) were stained by Hochester to show the cell

nuclear. (h) Overlapping of (e), (f) and (g).
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Abstract

however with a significant difference in that the former is strictly controlled. Several members of matrix

Trophoblast invasion during implantation mimics the process of tumor metastasis in some aspects,

metalloproteinases (MMPs) family have been shown to play crucial roles in regulating trophoblast cell invasion.
MMP-26 is a newly identified MMP family member, and its functions in human trophoblast cells have yet to be
elucidated. A well-accepted human trophoblast cell model——choriocarcinoma cell line (JEG-3) was used as in
vitro model to investigate the involvement of MMP-26 in trophoblast cell invasion. Expressing pCR3.1 plasmid
containing MMP-26 cDNA was transfected into JEG-3 cells, and a stable cell line with over-expressed MMP-26
was named as JEG-3/MMP-26. Transwell insert invasion assay showed that cell invasiveness in JEG-3/MMP-26
cells was significantly promoted. Data of RT-PCR and gelatin zymography demonstrated that the mRNA
expression and zymogen secretion of MMP-9 were increased in these cells. Double immunofluorescent staining
revealed co-localization of MMP-26 and MMP-9 proteins in JEG-3/MMP-26 cells. The data indicated that
MMP-26 was involved in invasion-promoting regulation of human trophoblast cells, and it may function, at least in
part, through coordination with other MMPs such as MMP-9.

Key words matrix metalloproteinases (MMPs), JEG-3, cell invasion, human trophoblast
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