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The interaction of different phenotype Staphylococcus epidermidis

and the influence of Luxs gene on biofilm formation
Wang Xiancong Liu Bao Zhou Shusheng et al
(Dept of ICU The Affiliated Provincial Hospital of Anhui Medical University Hefei 230001)

Abstract Objective To investigate the interaction mechanisms between the different phenotype of Staphylococcus
epidermidis and the role of LuxS in the process of biofilm formation. Methods SE ATCC35984 with the ability of
biofilm formation and SE ATCC12228 without this ability was cultured respectively with TSB medium SE
ATCC12228 supernatant and SE ATCC35984 supematant. After 18h polysaccharide intercellular adhesion and the
expression of LuxS in the strain were detected by semi—quantitative method and semi-quantitative PCR method. Re—
sults  The strain of SE ATCC35984 cultured by TSB formed dense and compact biofilm while the strain of SE
ATCC12228 was unable to produce biological membrance. Cultured by SE ATCC35984 supematant the ability of SE
ATCC12228 biofilm formation was increased and the expression of LuxS in the strain was reduced. Similarly the
biofilm formation ability was reduced and the expression of LuxS was increased in the strain of SE ATCC35984 cul-
tured by ATCC12228 supernatant. The differences among these groups were significant(P <0.05). Conclusion
LuxS plays a key role in the process of biofilm formation of Staphylococcus epidermidis and the different phenotype
of Staphylococcus epidermidis interact with each other.

Key words (S system;LuxS;semi-quantitative PCR; Staphylococcus epidermidis



- 614

Acta Universitatis Medicinalis Anhui

2014 May;49(5)

1.1.1 Ish-
HECHA
; pcDNA3. 1-GFP/PTEN

ikawa

G418

;pSilence TM siRNA (3. 12 H1 hygro

). siRNA  pSilenceTM siRNA
Ambion
G418 o
1.1.2 PTEN
Santa Cruz ; P38MAPK. phosphop38MAPK. 4E—-
BP1  phospho4E-BP1 CST ;Annexin
VFITC ;
p38MAPK SB203580 Biomol o
1.2
1.2.1 Ishikawa ~ HECHA
10% DMEM 0 5%
CO,. 37 C o
1.2.2 PTEN
@
2 HECHA 90%
pSilencerTM 3. 1siPTEN Lipo-
fectamine 2000
4~6h o 24 h 400 pg/
ml G418 4 G418
HECH A-siPTEN ;@ PTEN :
2.5x10°  Ishikawa 90%
pcDNA3. 1/PTEN. Lipo—
fectamine 2000 24 h
400 pg/ml G418 4
G418  Ishikawa-PTEN o
1.2.3 PTEN
PTEN HECHA.

HECHA + DMSO. HECHA + SB203580 (SB) 10
pmol /L; PTEN Ishikawa . Ishikawa + DM—
SO.Ishikawa + SB 10 pmol/L,
1.2.4
Ishikawa. HECH A, PTEN
HECH A 2.5 x 10

PTEN
Ishikawa. PTEN

24 h
-20 C 5 min;
0.2% TritonPBS 3 ;0.5% TritonPBS 5
~10 min. 0.2% Triton—PBS 3 5% BSA
1h PTEN (1:250) 4 C ;
0.2% Triton-PBS 3 IgG-

o 100%

x 10 min/

FITC (1 : 1 000) 1 h( );0.2% Triton—
PBS 3 x10 min/ PI 15 min
o FITC
PTEN DAPI
1.2.5 MTT 1 x
10* /ml 96 100 pl 3
o 24 h MTT(5 mg/ml)
10 wl 2h 150 wl DMSO
10 ~30 min 570 nm
A - =(
A/ A ) x100%
1.2.6
1 000 r/min 5 min
PBS 1 . 100
wl PBS Annexin VFITC 5
wl 30 min (FACS Cal-
ibur  Becton-Dickinson ) Cell Quest
o 3
1.2.7 Western blot p38MAPK  phos—
phop38MAPK . phospho4E-BP1  4E-BP1
30 g
10% SDS-PAGE 100 V
200 V
5%
1:500 p38MAPK  phosphop38MAPK.
phospho<4E-BP1  4E-BP1 4 C
1:5000 37 C
2 h ECL o
1.3 SPSS 11.5
X Es t o
2
2.1 PTEN
HECHA Ishikawa
PTEN
o PTEN Ishikawa
PTEN siPTEN HECHA PTEN
o 1.
2.2  Annexin VFITC PTEN
PTEN SB203580
Ishikawa  HECHA
(37.76 £ 0.84)% (32.75 =
1.36)% ; SB203580 PTEN Ish-



Acta Universitatis Medicinalis Anhui

2014 May;49(5) < 615 -

ikawa HECHA (P <0.01);DM-
SO PTEN Ishikawa  HECHA
(P>0.01). 1 2.3,
1 (% x+5)
PTEN PTEN t P "
HECHA 1.21 £0.65 1.61£0.42 -1.545 0.161
HECHA +DMSO 1.78 0. 66 2.22 +0.63 -1.607 0.147
HECHA +SB 3.32£1.08 32.75+£1.36 -63.177 0.000
Ishikawa 1.42+0.77 1.39+0.75 0.892 0.398
Ishikawa + DMSO 1.25+0.42 1.76 £0.56 -1.971 0.084
Ishikawa + SB 3.13+0.72 37.76 £0.84  -138.729 0.000
* PTEN PTEN
1 PTEN x 400
Az HECHA; B:HECHA RNA; C:Ishikawa; D:
Ishikawa PTEN; DAPI ; FITC
PTEN
2.3 PTEN PTEN
HECHA  Ishikawa SB203580 48 h
(49
+3.00)% (46 2.6) % SB203580 PTEN
HECHA  Ishikawa
(P <0.01) ;DMSO PTEN Ish—
ikawa ~ HECHA (P>
0.01), 2,
2.4 PTEN p3SMAPK
phosphop38SMAPK. 4E-BP1 phospho<4E-BP1
SB203580 PTEN HECHA
Ishikawa phosphop38MAPK

(28.2+1.5)% (24.1+1.7)%

2 (% x+s)

PTEN PTEN t P "
HECHA 96.0 +1.7 97.0+2.4 -0.209 0.840
HECHA +SB 90.0£1.3 49.0£3.0 8.200 0.000
HECH A + DMSO 95.8+1.0 94.1+£2.2 0.423 0.121
Ishikawa 97.0+ 2.5 96.0+2.1 -0.207 0.841
Ishikawa + SB 89.0+1.8 46.0£2.6 9.383 0.000
Ishikawa + DMSO 96.0+1.2 95.6 £0.9 0.701 0.192

“ PTEN PTEN
2 Ishikawa

A :Ishikawa/PTEN + SB ;B :Ishikawa/PTEN + DMSO; C :Ishikawa +
DMSO;D:Ishikawa + SB

3 HECHA
A:HECHA +SB; B:HECHA + DMSO; C:PTEN HECHA +
DMSO; D:PTEN HECHA +SB



* 616 °

Acta Universitatis Medicinalis Anhui 2014 May ;49(5)

PTEN HECHA  Ishikawa
(P<0.01)- 4E-BP1 West—
ern blot :PTEN HECHA
Ishikawa phospho4E-BP1 Western blot
(117 150 £2 423) (98 885 =
8 055) PTEN HECHA Ishikawa
(370 120 +£1 903) (410 051 =1 009)
. SB203580 PTEN
HECHA  Ishikawa 4E-BP1
o 4.5 3.
[ PTENE. PTEN: %

)

W

o L
ug 10
&

= 08|
-

=
506}
=

1 2 3

PTEN#: %

I

Ishikawa#] ISR {1 p3RMAPK & H 14
= = £
= 2 = = oo =

4 5 6
4 SB203580 PTEN
phosphop38MAPK
1:HECHA;2:HECHA + DMSO;3:HECHA + SB;4:Ishikawa;5:
Ishikawa + DMSO ;6 :Ishikawa + SB; ~ PTEN HECHA +SB
**P<0.01; PTEN Ishikawa + SB :44P<0.01
3 SB203580 PTEN
phosphop38MAPK (% x+5)
PTEN PTEN 1 p
HECHA 97.0£1.9 98.0£1.0 -0.125 0.616
HECHA +SB 96.0+1.8 4117 61.310 0.000
HECA A + DMSO 97.8+0.9 93.62.1 1.347 0.278
Ishikawa 98.01.1 97.5+1.4 0.183 0.092
Ishikawa + SB 96.4+2.3 28.2£1.5 46.500  0.000
Ishikawa + DMSO 95.8 £1.2 96.0+0.6 0.571 0.147
* PIEN PTEN

HEC-1A

ku | 2 3
70 - (-acin
146 WD SN S P

|4.ﬁp M. = phospho-4E-BP1L

PTEN = = =

ku | 2 3

———
b TR

A s e ospho-4E-BP1

Ishikawa

ku 4 5 6

70 --- B-actin
(4.6 W— - 1]-BP

14.6 W s o phospho-4E-BPI
PTEN
ku 4 5 6

M0 — - octin
[ 7 — — — 4E-BP1

146 - - B |

PTEN  + . -
5 SB203580 PTEN
4EBP1  phospho4E-BP1

1:HECHA;2:HECH A + DMSO;3:HECH A + SB;4:Ishikawa;5:
Ishikawa + DMSO ;6 : Ishikawa + SB

3 20% ~ 30%
4
MAPKs .
> p38MAPK
MAPK
6
PTEN
. PTEN
7-8
9-10 PTEN

PTEN 60% ~



Acta Universitatis Medicinalis Anhui

2014 May;49(5) <617 -

80% "

PTEN
PTEN

PTEN
p38MAPK
PTEN

p38MAPK
p38MAPK
PTEN

PTEN

p38MAPK
PTEN

Ishikawa

SB203580

PTEN

o PTEN

RNA
HECH A
p38MAPK

PTEN

PTEN
p38MAPK
:p38MAPK
PTEN
4E-BPI .
PTEN
PTEN

SB203580

p38MAPK

4E-BP1 o

PTEN

1 Blanco-Aparicio C  Refiner O Leal ] F et al. PTEN more than
the AKT pathway J . Carcinogenesis 2007 28 (7): 1379 -

86.

629 -33.

Jemal A Siegel R Ward E et al. Cancer statistics 2009 ] .
CA Cancer J Clin 2009 59 (4): 225 -49.

Xiao L Yang Y B Li X M et al. Differential sensitivity of hu—
man endometrial carcinoma cells with different PTEN expression to
mitogen-activated protein kinase signaling inhibits and implications
for therapy J . J Cancer Res Clin Oncol 2010 36 (7):1089 -
99.

Dhillon A S Hagan S Rath O et al. MAP kinase signalling
pathways in cancer J . Oncogene 2007 26 (22): 3279 -90.
Davidson B Konstantinovsky S Kleinberg L et al. The mitogen—
activated protein kinases (MAPK) p38 and JNK are markers of
tumor progression in breast carcinoma J . Gynecol Oncol 2006
102 (3): 453 -61.

Lee S ChotEJ Jin C etal. Activation of PI3K/Akt pathway by
PTEN reduction and PIK3CA mRNA amplification contributes to
cisplatin resistance in an ovarian cancer cell line J . Gynecol
Oncol 2005 97(1) :26 -34.

Jiang Z Pore N Cerniglia G J et al. Phosphatase and tensin
homologue deficiency in glioblastoma confers resistance to radiation
and temozolomide that is reversed by the protease inhibitor nelfina—
vir J . Cancer Res 2007 67 (9): 4467 -73.

Wang Z H Gao Q Y Fang J Y. Loss of PTEN expression as a
predictor of resistance to anti-EGFR monoclonal therapy in meta—
static colorectal cancer: evidence from retrospective studies J .
Cancer Chemother Pharmacol 2012 69 (6) :1647 -55.

Paraiso K H Xiang Y Rebecca VW et al. PTEN loss confers
BRAF inhibitor resistance to melanoma cells through the suppres—
sion of BIM expression J . Cancer Res 2011 71 (7): 2750 -
60.

Akiyama-Abe A Minaguchi T Nakamura Y et al. Loss of PTEN
expression is an independent predictor of favourable survival in en—
dometrial carcinomas J . BrJ Cancer 2013 109 (6):1703 -

10.

2 Carracedo A Alimonti A Pandolfi P P. PTEN level in tumor sup—

pression : how much is too little? ] . Cancer Res 2011 71(3):

Effects of MAPK signal transduction inhibitors on endometrial

carcinoma cells with different PTEN status and its mechanism
Xiao Lan Long Tengfei He Chan et al
(Dept of Obstetrics and Gynecology The First Affiliated Hospital of Anhui Medical University Hefer 230022)
Abstract Objective 'To explore whether sensitivity to p38 MAPK inhibitors are specifically due to status of PTEN
Vector mediated PTEN—

siRNA and PTEN gene were transfected into two endometrial cancer cells. The expression of PTEN protein was de—

in endometrial cancer Ishikawa and HECH A cells and its related mechanisms. Methods
tected by confocal spectral microscopy. SB203580 treated for 48 hours cell proliferation cell early apoptosis were
studied by MTT method and flow cytometry (FCM) respectively. The activation of p38 MAPK and 4E-BP1 was ex—
amined by Western blot. Results The PTEN protein expression in two endometrial carcinoma cells (Ishikawa

HEC-H A) was exchanged by vector mediated PTEN siRNA and PTEN plasmid stable transfection. SB203580 could

inhibit cell viability induce cell early apoptosis of PTEN loss Ishikawa and HECH A cells after the cells exposed to
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SB203580. The expression of phosphorylation of p38MAPK and 4E-BP1 protein in PTEN loss Ishikawa and HEC-
1A cells was significantly decreased. Compared with PTEN intact Ishikawa and HECH A cells the difference was
significant (P <0.01). Conclusion Loss of PTEN results in the activation of p38MAPK signal pathway and due
to sensitive to p38MAPK signal transduction inhibitors in endometrial carcinoma cells. Those results suggest that cells
with loss of PTEN have a feedback downregulation of receptor p38MAPK signalling pathway which leads to PTEN in—
activation of p38MAPK signaling pathway the transcription change of the downstream gene targeted p38MAPK.

Key words endometrial carcinoma; PTEN; p38MAPK signal transduction inhibitor; sensitivity



