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Abdract Saphylococaus epidermidis ( S epidermidis) is an opportunistic pathogen thet colonizes on the surface of
human skin and in mucous membrares. 1t can form biofilns by adhering © indwelling medica devices, often causing
biofilm-associated infection. Two-component signa transduction systens ( TCSs) play an inportant role in modulating
biofilm formation in bacteria Howeer, regulation mechanisns of TCSs in S epidermidis are still poorly understood. In
this study, the expression of response regulator AR of alRS TCS in S epidermidis growth pheses wes
investigated. The prokaryctic expression plasmid pET28a-ariR was corstructed, and AR protein wes expressed and
purified. The purified ArlR was used to inTmunize mice for inducing anti-ArlR antibodies. The titers of anti-ArR in the
immune sera were over 1: 100 000, as determined by inmure dot blot technique. AHR expression in the different
growth phases in bactena wes detected by Westem blot anadysis. Results showed thet the expression level of AR wes
lowest at 2-hour culture and highest at 4-hour culture, and declined at 6-hour and 10-hour cultures. Western blot
analysis results were confinmed by the transcriptional levels of arlR detenmined by real-tine reverse transcriptase-
polymerase chain reaction ( RT-PCR) arnalysis. It would help © get additiona insight into arlRS TCS regulation
functiors in the formetion of bicfilms in S epidermidis.
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, : , 1.2.1 ArR
e DNA SE1457 ,
( National Center for
: Biotechrnology Information, NCBI) SE ATCC
: 35984 ( GenBank ;
e , Cr000029) ' ' anR , arlR-s: 5' -
arlS arlRS , CATG CCATGG GC TGA GGT GCA AAT ATG ACA
: : A-3' arlR-as:5'-CCG CTCGAG TCG AAT CAC ATA
o SE CCC TACG3  SE1457 DNA ,
SE ( polymerase chain reaction, PCR)
alRS arlS (1 371 bp, : r A 5 min, %4 30 s,
) arlR (660 bp, ) 2 50 30s,72 1 min, 25 , 12
: : 1 , 7 min Nco Xho
, ArR pET-28a( +), BL21( DE3)
arlS , 1.2.2 ArR pET28a-
ArR alR  BL21( DE3) 2 , 1200
SE1457 anS , 250 M 50 yg/mi LB , 37
: ArR , 220 /min 5h ,0Dw% 2.0, 8%
alRS SE -B-D- ( isopropyl  B-D-1-
e alRS SE thiogalac topyrancside, IPTG) 0.4 nmnol/
: SE ATCC 35984 L, 25 4 8000¢g
ArR AR : , 5 mn, : PBS , 4
-ArlR : 1457 8 000 g 5 min, 10 mol/L ,
ArR , ( 5s, 10 s, 200 300 W,
arnR mRNA , 40 ),4 13000 g 15 min ,
ArR : arlRS Ni-NTA ,
SE , 10 mnol/L 30 mmol/L
: 200 mmol /L :
His-AnR : 20 pl
1 1.2.3 AR -AriR
11 AR5 ug 25 g,
1.1.1 SE1457 80pul, 2ng/m
SE ATCC 35984 11 6 2
, pET28a S5ug 25 g ArR (
(+) Novagen 160 pl/ ), 3 1
1.1.2 2 1 10 d
( tryptore soya broth, TSB) Oxiod , 100 pl, Dot -
, @50 ArlR AMR 1 ug
, : 1100 11000 110000
, RNeasy-mini RNA 1 100 000 : 2 h,
Qiagen IgG-HRP PBS  20( PBST) HRP
, NI-NTA agarose Qagen oG 1 200 :
: No  Xho TaKaRa 1h PBST :
12 10 min, ddd H.O
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1.2.4 SE -AriR : -
SE1457 1 100 100 ml TSB rArR 1 10 000,

37 SE v (1 100) ArR
(2 h) (4 h) (6 h) Marker ArlR’
(10 h) , 8000 g 5 mn, 16X10°
80009 5 min, 66 X10° S
: 1 2 m PBS : -
100 M 1 ng/m , 37 30 min, 45 X 10° '
1h 13000g 10 min, , - 20
35 X10° ‘
1.2.5 SE AR 0 —
12% SDS-PAGE , 1 mA/cm 25X10°
90 min, ( polyvinylidene _
fluoride, PVDF) 5% 2 h, 1810 M ‘
AR (1 1000) 2 h, PBST ae SR
3 IgG—HRP ( 15 OOO) ; The arlR gene was cloned into the expression vector pET28a( +) to form
1 h, PBST 3 pET-adR, induced by 0. 4 mmol /L IPTG for4 hat25 , and purified by
1.2.6 SFE anR nRNA Ni-NTA agarose affinity chromatogrgphy.
SE1457 (2 h) (4 h) 1 ArR
(6 h) (10 h) 2 ml. Figl. Purification of _recorrbinant ArlR by Ni-NTA
0.1 mm Ziconia-silica bead ( BioSoec Products Inc. ) , agarose affinty chromatography
RNA ( RNeasy-mini kit)
RLT buffer, , Mini- 23 SE AR
Beadbeater ( BioSpec Products Irc. ), SE AR
,4800 /min 40 s/ 40 s ’ SE1457 (2h)
3 RNA rna (4 N) (6 h) ,
D\ase RNA 2.10 pyg /pul 5.30 pg/pl 10.00 pg/ul
M-MLY DNA cDNA, PCR 03 g
o4 5 min. 94 30 s 47 ( Westem blot) | 0.2 ug ArR
30 s, 72 1 min, 25 72 ’ 1 min AR 2h
7 mn anRS 4 4N _ 6h (
2A) 1 mn ,
2 (2 h) ArR :
21 SEArIR - . e
NCBI SE ATCC 35984 arlR N o h ih 6h
, PCR ,  Nco
Expression of ArIR in different gromth phases of SE1457 was abstracted
Xro pI:_f28a( +) ' and then detected by Western blot Purified recombinant AHR (0. 2 pg)
BL21( DE3) ArR was used as positive control( +) .
, 25 0.4 mmol /L IPTG 4 h, His- 2 ArlR  SE1457
ArR ( r-ArR) : Fig2 Detection of ArIR expression
27 x10°( 1) in different gronth phases of SE1457 by Western blot
22 -AriR

ArR : Dot

PCR SE
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AR Liang o :
SE1457 arlR : ArlRS
(2 h) (4 h) (6 h) (10 114 . agrA ot
h) RNA, cDNA gyrB : ArRS agrA  rot
: PCR arlR ArRS agr
4 ,adR  2h , (
, 4 h .6 h , A) Rot agr
: RNA
, RNA
agr RNA
arlR

gyrB .-. - ! .

s

The cDNA templates were used for detection of gene transcription at
different phases. * + ' represents the PCR products amplified from
SE1457 genome ( positive control) . The housekeeping gene gyrB was

used as an intemal reference.
3 arlR SE1457
Fig3 Transaription level of alR in different grovth
phases of SE1457 by RT-PCR

3
SE
, SE
, SE
Ninfa Magasanik
NR [8]
ATP , ,
[10] ,
(ar, agr,see ) :
Toledo-Arana arlRS
[9] - [12]

J

RNA
-1( toxic shock syndrone toxin
1, TSST-1) e
, arR
ArR
, Rot Agr
[13] SE , [16] agr
: agr SE
, : agr
atlE  clpP :
, arlRS
ArRS , SE
ArRS
arlRS SE
, SE1457 arlS
, arlS
, arlRS SE
alRS SE
alRS SE
, ArR
, AR ,
SE1457 ArR
, , ArR
: AR (2 h)
: (4 h) :
(6 h) (10 h)



- 96- 2009 6 4 2 Journal of Microbes and Infection, June 2009, Vol. 4, No. 2
arlR , [6] Stevens NI, Sadovskaya |, Jebbouri S, et al.
arlRS F Staphylococcus  epicenmidis  polysaccharide  intercellular
, SE adhesin induces IL-8 expression in human astrocytes via
PIA ’ ica a mechanisminvolving TLR2[ J]. Cell Microbiol, 2009,
PIA [17] 11(3): 421432
[ 7] Foumier B, Klier A, Rapoport G. The two-conmporent
B _  SE anlS sytem ANSAMAR is a regular of virulerce gere
Ica ( ), expression in Saphylococcus aurews[ JJ. Mol Micraobiol,
ica arlRS 2001, 41 (1) : 247-261
, ArIRS [ 8] , : :
: [J. ,2002, 19 (5) :629-633
, E  ardRS [9] Toledo-Arama A, Merino N, Vergara-lrigaray M, et al.
Saphyloooccus aureus develops an dtemative, ica
’ AR . SEarlS independent biofilm in the abserce of the arlRS two-
AR E comporent system[ J] . J Bacteriol, 2005, 187 (15):
arls R o 5318-5329
; 1 | , |
arls , arlR arls [J.
( ArR ) ArR 12007, 27( 10) : 946-953
arRS [11] Gill SR, Fouts DE, Archer GL, et al. Insights on
SE ewlution of virulernce and resistaxce from the conplete
: SE genore andysis of an eardy methicillin resistant
Saphylococcus aureus strain and  a biofilm-producing
methicillin-resistat  Staphylococcus  epidermidis — strain
[ J. J Bacteriol, 2005,187(7) : 24262438
[1] CanrpocciaD, Montanaro L, Pirini V, et al. Prevalence of [12] &Y, Yu C Liang X. Transcriptomic analysis of ArlRS
geres  for  aminoglycoside-rodifying in two-conmponent signaling regulon, a globa regulator, in
Saphylococcus  epicermidis  isolates  from  orthopedic Sapylomccus aureus] J . Methods Erymol, 2007, 423:
postsurgical and inplant-related infections[ J] . J Biomed 502-513
Meter Res A, 2009, 88( 3) : 654-663 [13] Liag XD, Zheng L, Landwehr, C et al. Global
[2] Sowsa C, Teixeira P, Oliveira R The role of extracellular regulation of gene expression by ArIRS, a to-comporent
polymers on Staphylococeus epidenidis biofilm biomass signal trarsduction regulatary system of Saphylocacols
and metzbolic activity[ J] . J Basic Microbiol, 2000, 49 aures] J . J Bacteriol, 2005, 187( 15) : 5486-5492
(2):18 [14] : : agr
[3] Campoccia D, Montararo L, won Eff C et al. Cluster [T , 2008, 28(4):
aralysis of ribotyping profiles of Staphylococcs a1
epicermidis isolates recovered from foreign body- [15] : : '
asociated orthopedic infections[ J] . J Biomed Mater [J. 2007, 29(3) - 356-
Res A, 2009, 88( 3) : 664-672 360
[4] Kadry AA, Fouda S, Shibl AM, et al. Inpect of sine L8]+ ’
dispersants and  anti-adhesives on in vitro biofilm [
formation of Staphylococcus epicermidis on intraccular 2005, 28(11) : 1172-1177
[17] Beenken KE, Blevins JS Sneltzer MS. Mutation of sarA

[5]

lenses and on atibiotic activites[ J] . J Antimicrob
Chenother, 2009, 63( 3) : 480434

Wckay |, Pitet D, Vaudaux P, et al. Foreign body
infections due to Staphylococaus epidermidig JJ. Amn

Med, 2009, 41( 2) : 109-119

In Staphylococcus aureus limits biofilm formation|[ J] .

Infect Immun, 2003, 71( 7) : 4206-4211
( : 2009-04-03)



	2009-02_部分28.pdf
	2009-02_部分29
	2009-02_部分30
	2009-02_部分31
	2009-02_部分32

