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[ABSTRACT] BACKGROUND & OBJECTIVE: Vimentin, a cytoskeleton
protein, is involved in regulating the migration and proliferation of cells. This
study was to detect the expression of vimentin in prostate cancer cell lines
PC-3M-1E8 and PC-3M-2B4, and evaluate the effects of vimentin on invasion
and metastasis of prostate cancer cells. METHODS: Two-dimensional gel
electrophoresis  (2-DE) followed by matrix-assisted laser desorption/time of
flight mass spectrometry (MALDI TOF-MS) were used to detect the expression
of vimentin in prostate cancer cell lines PC-3M-1E8 and PC-3M-2B4. Genetic
intervention of vimentin gene and in vitro invasion assay were used to
investigate the effects of vimentin on the invasion and metastasis of prostate
cancer cells. RESULTS: The protein level of vimentin was higher in PC-3M-
1E8 cells with high metastatic potential than in PC-3M-2B4 cells with low
metastatic potential.  Eukaryotic vectors expressing antisense- and sense-
vimentin were constructed successfully and transfected into PC-3M-1E8 and
PC-3M-2B4 cells separately. The number of invasive cells was significantly
lower in PC-3M-1E8/vas cells with antisense-vimentin than in control PC-3M-
1E8/3.1(-) cells (99.3+4.8 vs. 319.4+6.5, P<0.01), and significantly higher
in PC-3M-2B4/vs cells with sense-vimentin than in control PC-3M-2B4/3.1(+)
cells (330.5+5.8 vs. 98.6+7.5, P<0.01). CONCLUSION: Vimentin is a
promising marker for predicting the invasion and metastasis of prostate
cancer cells.

KEYWORDS: Prostate neoplasm; Invasion; Metastasis; Vimentin

(vimentin ) ,
- : - (two-dimensional
gel electrophoresis matrix-assisted laser desorption/time of flight mass spectrometry,

2-DE MALDI TOF-MS) ,

PC-3M-1E8 PC-3M-

2B4 o )
PC-3M-1E8  PC-3M-2B4 s
(PC-3M-1E8/vas) 99.3+4.8, [PC-3M-
1E8/3.1(-)] 319.4+6.5(P<0.01); (PC-
3M-2B4/vs) 330.5+5.8, [PC-3M-2B4/
3.1(+)]  98.6+£7.5(P<0.01),
:R737.31 A

:1000-467X (2008 )01-0030-05



| JemK

31

b
(two-dimensional gel electrophoresis matrix-
assisted desorption/time of flight mass spectrometry,

2-DE MALDI TOF-MS) ,

’

1

1.1
PC-3M-1E8 ,PC-3M-
2B4  ( )
o Tag DNA
BamH 1 TaKaRa
Lipofectamine2000

Promega ,

EcoR T |
,T4 DNA
Invitrogen , MLV

c-sre . Cc-sIe
B-actin | B-actin Santa Cruz o
Corning Costar ,IPG

.SE600 .GS710

PDQuest PCR
Mini protein Il Bio-Rad ,Re-flex I
MALDI-TOF-MS Bruker ,
(http://

Tramswell

Peptldent
www. proteomics.com.cn) .
1.2
PC-3M-1E8  PC-3M-2B4 10%
RPMI-1640 37°C.5% CO,,
90% , o
,P1 5'-
CGGGATCCCGCCCTCGTTCGCCTCTTCTC -3',
BamH 1 ;P2 5"-CGGAATTC
CGATATCGCCTGCCACTGAGTG-3'", EcoR
I o ,
P1 5" -CTGCTCGAGCGCCCTCGTTCGCCTC
TTCTC-3", Xho 1 ; P2

5" -CGGAATTCCGATATCGCCTGCCACTGAGTG-3" ,

EcoR 1 o neo
,P1 5"-AGAGGCTATTCTGCTATGAC-3",
P2 5'-GCTTCAGTGACAACGTCGAG-3'
BioAsia o Trizol
PC-3M-1E8 RNA , cDNA ,
PCR :
95C 1 min,94°C 30 s, 56°C 1 min, 72°C 1 min,
30 ;72°C 10 min, PCR
pGEM-T , N N
5 BamH 1 EcoR 1

pcDNA3.1(+) ,
pcDNA3.1-vs, PC-3M-1E8
c¢DNA PCR
:95C 1 min,94°C 30 s,56°C 1 min,72°C 1
min, 30 ;72°C 10 min,PCR
pGEM-T , N N
5 Xho I EcoR 1
pcDNA3.1(-) ,
pcDNA3.1-vas,
1.3
pcDNA3.1-vs  pcDNA3.1(+) PC-
3M-2B4 , pcDNA3.1-vas  pcDNA3.1(-)
PC-3M-1E8 , Lipofectamine
2000 o G418 ,

RT-PCR neo

o pcDNA3.1-vs  pcDNA3.1
(+) PC-3M-2B4 PC-3M-2B4/
vs PC-3M-2B4/3.1 (+), pcDNA3.1-vas
pcDNA3.1(-) PC-3M-1ES8 PC-
3M-1E8/vas  PC-3M-1E8/3.1(-),
1.4
[3]
o : 185 pL. 260 pg
PG ,IPG (pH4~7,11 cm)
1 000 pL o

Gorg

20°C , 52 000~69 000,
I [10 mg/mL DTT 1.5 mmol/L
pHS8.8 (Tris-base) .6.0 mmol/L

.30% 2% SDS ] 15



| JemK

—_—t
32 ,
min, II (25 mg/mL 12 ,
I DTT) 15 min, 2307R Peptldent ,
12.5% SDS-PAG SDS-PAG PMF 19 ;
20 pl 2-DE pl MW
, 800 I 0.5% - SDS-PAGE , (1A,
10 mA/gel 30 min , 25 B), Western blot
mA/gel , o ( 1C), PC-
( = 45:45:10, 0.25% 3M-1E8 0.98+0.09,
R250), GS710 , PC-3M-2B4 0.58+
PDQuest 5 0.08,
1.5
pro- 4 PC-3M-1E8 PC-3M-2B4
FlexTM-MALDI-TOF-MS , ku
(http : //www. 7 ‘f,,
proteomics.com.cn) , Peptldent o 48 ' ';l':_e' e .
16 i S
DMEM  1:4 , 2 4 ;
Transwell , NIH3T3 2 .
) ,  37C.5%
Cco, 24 h,
, Transwell . . &:
) 4 — 2307 R
1.7 Western blot .C-src B ~
, of 3
[4] . 7
, , 80 pg g &
SDS-PAGE 5% 5 =
1 h, .4 Z ) ]
, Ih,  ECL =1 Fe &
£g2 ¥2 HooE
L CEE I B
Biswas D! o 3, =gz Eﬁ 2 g
s (A) , B-actin 0| —
, N 800 M/Z 2400
1.8 C _ ‘ :
Vimentin — — —
+ )
SPSS11.0 Student’s ¢ ,P< Braclin —  ce——
0.05 o
2 1 PC-3M-1E8  PC-3M-2B4
Figure 1 Protein expression profiles of PC-3M-1E8 and
21 PC-3M-2B4 cells detected by 2-DE and Western blot
PDQuest , A 2-DE images of PC-3M-1E8 and PC-3M-2B4 cells.
PCLAM.1ES (873 = 73) B: The MALDI TOF mass spectrum of peptides derived from 2307R.
C: The expression of vimentin in PC-3M-1E8 and PC-3M-2B4 cells
,PC-3M-2B4 (857 + 67) detected by Western blot. Lane 1: PC-3M-1E8 cells; lane 2: PC-3M-
s o 2B4 cells.
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Figure 2 Protein expression of vimentin in PC-3M-1E8 and
PC-3M-2B4 cells detected by Western blot

Lane 1: PC-3M-1ES8 cells; lane 2: PC-3M-1E8/3.1(-) cells; lane
3. the first clone of PC-3M-1E8/vas cells; lane 4. the second clone
of PC-3M-1E8/vas cells; lane 5. the third clone of PC-3M-1E8/vas
cells; lane 6: PC-3M-2B4 cells; lane 7. PC-3M-2B4/3.1(+) cells;
lane 8: the first clone of PC-3M-2B4/vs cells; lane 9: the second
clone of PC-3M-2B4/vs cells.
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Figure 3 The effect of vimentin on invasion of PC-3M-1E8 and PC-3M-2B4 cells
A: PC-3M-1E8/vas cells; B: PC-3M-1E8/3.1(=) cells; C: PC-3M-2B4/vs cells; D: PC-3M-2B4/3.1(+) cells.
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1 PC-3M-1E8 PC-3M-2B4 C-src
C-sre
Table 1 Quantitative analysis of C-src and
phosphated C-src (p-C-src) proteins in PC-3M-1E8 or
PC-3M-2B4 cells before and after transfection

with antisense- or sense-vimentin

Group C-sre p-C-sre

PC-3M-1E8 1.52+0.36 0.82+0.08
PC-3M-1E8/vas 1.05+0.25 0.40+0.03
PC-3M-2B4 0.66+0.09 0.36+0.04

PC-3M-2B4/vs 1.22+0.28 0.80+0.07

All values are presented as mean = SD of relevant cells.
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Figure 4  Expression of C-src and phosphated C-sre (p-C-sre)
in PC-3M-1E8 and PC-3M-2B4 cells before and after
transfection of antisense- or sense-vimentin detected by
Western blot

Lane 1. PC-3M-1E8 cells; lane 2: PC-3M-1E8/vas cells;
lane 3. PC-3M-2B4 cells; lane 4: PC-3M-2B4/vs cells.

PC-3M-1E8
( )  PC-3M-2B4 ( ) Lol
, 2-DE MALDI-TOF-MS
, , PC-3M-1E8
PC-3M-2B4 . Singh
7
Thompson
EMT( )o ,
EMT o ,

. EMT . E-
9101 Palacios MV sre ,
E-
Avizienyte % src  SH2/3
) E_

[3]

[4]

[10]

[11]

C-src C-src

C-sre ,

[ ]

Landis S H, Murray T, Bolden S, et al. Cancer statistics [J].
CA Cancer J Clin, 1999,49(1):8-31.
Griffiths K, Eaton C L., Harper M E, et al. Hormonal
treatment of advanced disease: some newer aspects [J]. Sem
Oncol, 1994,21(5):672-687.
Gorg A, Obermaier C, Boguth G, et al. The current state of
two-dimensional electrophoresis with immobilized pH gradients
[J]. Electrophoresis, 2000,21(6):1037-1053.

, . [M]. : ,
2000:20-23.
Biswas P, Canosa S, Schoenfeld D, et al. PECAM-1 affects
GSK-3B-mediated beta-catenin phosphorylation and degradation
[J]. Am J Pathol, 2006,169(1):314-324.
[J]. , 1999,28
(5):361-364.
Singh S, Sadacharan S, Su S, et al. Overexpression of
vimentin : role in the invasive phenotype in an
androgenindependent model of prostate cancer [J]. Cancer
Res, 2003,63(9):2306-2311.
Thompson E W, Newgreen D F, Tarin D. Carcinoma invasion
and metastasis: a role for epithelial-mesenchymal transition?
[J]. Cancer Res, 2005,65(14):5991-5995.
Mareel M, Bracke M, Van Roy F. Invasion promoter versus
invasion suppressor molecules: the paradigm of E-cadherin
[J]. Mol Biol Rep, 1994,19(1):45-67.
Takeichi M. Cadherins in cancer: implications for invasion and
metastasis [J]. Curr Opin Cell Biol, 1993,5(5):806-811.
Palacios F, Tushir J S, Fujita Y, et al. Lysosomal targeting of
E-cadherin:  a unique mechanism for the down-regulation of
cell- cell adhesion during epithelial to mesenchymal transitions
[J1. Mol Cell Biol, 2005,25(1):389-402.
Avizienyte E, Fincham V J, Brunton V G, et al. Src SH3/2
domain-mediated peripheral accumulation of Src and phospho-
myosin is linked to deregulation of E-cadherin and the
epithelial-mesenchymal transition [J]. Mol Biol Cell, 2004,15
(6):2794-2803. [ : ]



