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Abstract : Objective

dermidis. Methods

To investigate the relationship of icaA,aap.atlE,sarA gene with biofilm phenotype in Staphyloccus epi-
Tissue culture plates assays were used to assess biofilm-forming ability of 78 Staphyloccus epidermidis
strains. The presence of icaA,atlE.,aap,sarA gene was amplified with PCR method, the relationship between these genes and bio-
film phenotype was evaluated by y” test and the difference of the biofilm OD's value in TSB and TSB+3% NaCl by icaA" strains
and ica/A~ strains was evaluated by Wilcoxon sign test,respectively. Results The positive rates of icaA,atlE,aap,sarA gene were
24.4%(19/78).79.5%(62/78),73.8% (57/78) ,82. 1% (64/78) , respectively. 40 biofilm-positive strains were detected(51.3%),
among which 16 strains carried icaA gene, 24 strains showed weak biofilm-forming ability. Those genes above with biofilm forma-
tion were statistically correlated. Moreover, there was a relation between the icaA gene and the high biofilm-producing phenotype.
There was a significant difference between the biofilm OD values in TSB and TSB+ 3% NaCl by icaA™ strains and icaA ™~ strains,
respectively. Conclusion Multiple genes are involved in Staphylococcus epidermidis biofilm-positive phenotype, but the icaA gene
contributes to the high biofilm-forming phenotype. Biofilm phenotype is also influenced by environmental factors.
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BioRad 2y 7] 7 fit » B UK A Sy b ¥ B IR 24 Wl 7™ i 5 58 41 43 X
Jy b RBERF A . TR SR (TSB) I B 3% E
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W B 200 L Fi BE BRI 96 FL TR 40 15 32 0 b . A7 4 4
FL. WA 37 CIEHE 18 h. sE KFL NI . pHT. 2 1Y) PBS P ik 4
W, B 60 CTHE 1 hJF.0. 4%055 LMY 5 min, A
koK vk Ead B Y, BIRA 37 C T4 30 min, EFFR{Y 570 nm
WA K I 45 FL OB 28 (OD) B . ATCC12228 2 A& ¥y i BA
XoF BRI TR TSB AR 2 (Xt B, A6 T 285 2R 400 434 o
I 4 ANEEALTH OD<C0. 3 g MBI 4% , 0. 3<<OD<C1. 0
S5 PR M AR . ODZ=1. 0 & P2 A W AR .

1.4 DNA 2K H AL PCR ¥ 8 5 M8 40 18 56 A 41
DNA 42 I 7 & 36 9 45 1 32 DNA, A4 DNA 1
W44 icaA aap.atlE Fl sarA, A SEFE T E Y H 3 ).
PCR it 519 K438 Fr W B L2 1. 5197 %0 th At st 1R
AR A BRA A . 20 pl. PCR I & & : ANTP Mix
0.3 pL,10X buffer 2 pL, MgCl, 1. 2 pL, 5 #1451 pL, Tagq
DNA 4 0.3 pL, itk DNA 2 pL.ddH,0 12.2 L. PCR
P15 .95 CASE 150 s.icaA Jz gyrB 50 CiB & 305,72 C
FEfH 90 ssaap M atlE 55 CiBk 60 5,72 CHEf} 90 s;sarA 55
‘CiB K 30 5,72 CHEf 60 5,30 MFEIFJG 72 CHEAH 5 min, 5
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e, 100 VML AL I 40 min, 84T R MAR S5 AL L BE IR 1R &
G 14 BRORAT
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B MR E OD Rl M (P ~Pos) Fow, HWEE %
AYIERB S AN AW R ¢ K. icaAT W R icaA™
) TSB 5 TSB+3% & b4 2L W IR AL OD {H 1Y) 22 5 L5
F H] Wilcoxon £ 5 B i, L P<<0.05 W EFAHGHH¥E X,
2 4 )

2.1 HAYZEERE PCR RAEYBER A S5 R 78 B3k sz 4

BRGNP L icaA T B 19 ¥R (24. 4%) atlE" T 57 ¥
(71.8%) caap’ B 62 ¥k (79.5%) .sarA™ T 64 £ (82. 1%).
o R A 8 A 0 B B 40 B BH 3R 51,3260 (40/78), FHip
A I 16 kL 557 A IR 24 kL EEDLER 2,

*1 PCR 3|4 5 R 418 | Wi K B2

T PR
HIGIER 514 51#751(5'~3" .
(bp)
icaA icaA-F GAC CTC GAA GTC AAT AGA GGT 814
icaA-R  CCC AGT ATA ACG TTG GAT ACC
atlE atlE-F - CAA CTG CTC AAC CGA GAA CA 682
atlE-R GTA GAT GTT GTG CCC CA
aap aap-F  ATA CAA CTG GTG CAG ATG GTT G 300
aap-R ATA GCC GTC CAA GTT TTA CCA G
AAA AGA TGG GTT TTA AGA
sarA sarA-F 313
ATG GA
sarA-R - CTG TCA GCA TAA GTG ACC ATA GC

2.2 HWEHESHRSEYBEA LR 19 Bk icaA™ BB,
SR T A Y R AL, 16 bk T A R L 59
ica AT B AR 21 BRI PR AR M IR R A i A IR R
Xof P A IR A 5 5 PR A R A icaA B R oy AR AT R BR L 25
FH G (P =29, 474, P<C0. 05) , # W icaA FeN 57
A IR AT AR DG L 55 7 A WY AL AR W R R icaA LA
SNHABIE R A5, atlE.aap.sarA KN Y atlE /aap/sarA [7)
S BH A A= 9 15 BE A 2 5 AR ) IR 4 2 22 ) 40 T 25 S 2 4t
23 L (P=0.000), W% 2,

*x2 NBHREREEEKFENERREYEREKENER (n)
icaA atlE aap sarA atlE/aap/sarA

26 5 n
+ - + - + - + - + -
AW R R 2 40 19 0 37 3 40 0 39 1 37 3
e 7 A W 16 16 0 16 0 16 0 16 0 16 0
559 7 W AL 24 34 21 21 3 24 0 23 1 21 3
AW A P2 38 0 38 20 19 22% 16 254 13 12V 26

Aiy?=29.474,P<C0. 05, §E AW A L4 * y* = 16,697, P=10. 00057 ; y* =21, 188, P=10. 000;4 ; y* =14, 797, P=0. 000; ¥ : y* =

30. 966, P=0.000, 5 £ Y B8 BH P 41 L35

2.3 40 tRAY R B M AE TSB 5 TSB+ 3% & Ak 4h
Rl 255 4 40 Bk W B bR 23R icaAT ALY dcaA 4L
S35 HAE TSB 45 TSB+ 306 S AL fl 3 2 b 85 7% 5k o 0 14 £
FEPIE OD 34T Wilcoxon #55 B K 30, 22 7 A G it 3 X
(P<<0.05), W2 3. &5 R R W, 300 & Ak oA wl i 5 ol 3 o
icaA" B AR WEIE B TS5 icaA B AR W TR B AE
3 OAOMEWEMRMEE 2 MIEFES ODE
*ﬁ’ﬂ“ﬁ%[M(st’“Pm)]

gl n TSB TSB+3 % &4k #h
icaAt 19 0.942(0.334~1.574)  2.114(1.685~2.772)
icaA~ 21 0.361(0.311~0.423)  0.255(0.154~0. 334)

3 it it

A BR 2 1) 2 R 15 4% ol A 400 R 97 46 B 1) I AR T 32 7 D BBk
RE®, SR EGFEERE TR E R A BTSN &AE
IR DGR . 3R R A BR B H A A A IR A 3R T RE R AR
VIR, B R 51 R R e EG AR RS DL Y A R

2 F ) R v AR W R TR R — M4 2 AT B e B R 3R
£, W ETE B R R A0 B X A AR R 0 4 2k B R AG ET
S H IR LW, atlE A5 B T 35 5 % 7% BRI AL W) IR
B T3 R A AN DNA A 528 W) BT 116 0 4 2 B . AT
GEH atlE R 3Ry 71,804, 2 WA AR I PR 43 BS 3% B H 45 BR A
oy A AR T BN AN SCTHK R GE R R OR S (5800 ~
100%6) 7%, X Bl 2= 57 7 8 5 51 #5031  DNA $2 50U i Je % %
AR E AR, AL R BN, arlE H 5 R L H
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Wk atlE Fl sarA # Ry BIVE . —J5 1 alE W19, W] 6B 5 B T )
U i B I AT T B W OB BB ) T R o3 — r R RE S
icaA KV A K.
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BRUA R Z B, ABTE AW, Aap 5 E 5 PIA 3L[H]
PR A AT T PIA /i S 40 18 2R 4R R A 9 i
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sarA JER AR E W E RN R ENEE sarA H
¥ PIA RH AT ) B F 1Rk, BRI B 248 8 5006 = 9,
sarA 5 icaA MR 3 F RIS EA m B R G T A8 HHE icaA
F3h TR HELE W B . sarA 55 2% F2 76 %5 BR 18 AE Wy i 36 701
AR RV TE A S2 06 25 2R v 15 2R I, 3R B 8 7 BR T A= ) I
TRt 52 0 Z 30 BT R R . Bl R IR 3% Sk Al
TSB ] if5 S B8 98 icaA” WA W I B 20T W55 icaA™ W AR
YIETE L RE 71 AR R IF B IR 3 %t PIA K dl PIA A R4 9 B
JRE A R, AT AR BT sarA A5 R 5k (R 3R 0K 5 AR ) R
BT, R 19 Bk icaAT B AT 21 Bk icaA” HiTE TSB K TSB+
300 A A R A Y Y I RE 1 2 5L i AR AT 326 S Akl
PE R 5 i A L T L 900 ) 8 0T 2 A T S
AW IR HO ica AT BT ica AT TR T B9 A ) A% R 5 B
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