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[fBE] BH AN R ShAT B 01 25 26 0 K abaR 3 R I 358350 i% 3 I 3 00 1R S AT 5 22 4 u
BTG S m . Frik 2014 4F 2—7 F, DA il 3858 KA R A B B IR H 4 I B I IR o 2 ) L I
F) 159 PR RS 1, 4= ORI N 1 FFARHEAT S 5o (1) 38 o K D 660 [ R 3l FF B 16S A% bl 4k
DNA JFFI%F 138 159 Bk EC R s A B E 17 B4 Fh 25 0, AR 4% 24 9 B0 3 560 455 S 0k ok HH U2 T 24 61 Ak R A
B , 10 T B R B AR AR TR . (2) BRGSO B AT B 97 1 24 B A R AURR B bR L B 3R 1224 .48,
72 3 2o U A T S B GO Bl A T A ) B RS I (AROSB I RN ) . (3) B REEEKAEY
i ARAF B v 35 PR BN 22 3 A7 35 R I 80 43 86 ER S B FF B ATCC 17978 h abaR 3E[H 341, 06 H 5
W& AN B AT B DRI B R A9 LuxR Y52 4k AqsR ZE R F 5047l . DL RS B AT T ATCC 17978 abaR
S B F 51, PCR 973 87 196 5 1 FCAS B AT B B8 R I )% o -0 )5 45 21 5 6 R s AF 5 ATCC
17978 abaR Z[H 78447 X, (4) BU 87 5 1 96 5 fifd F& AR B AT B B Mk , B R 40 B8 34 43 1 0. 1% —
H 7P (DMSO) 41 .10 wmol/L N-B ik -L-725 22 4 % P4 155 ( C7-HSL) 40 .10 wmol/L N-(3-S %A 4k — it
K ) -DL-15 22 % P9 15 ( OH-dDHL) 40 . 1% DMSO 41,100 pmol/L C7-HSL 41,100 wmol/L OH-dDHL
41, Ul 3 FL, 43 3 A R R 2R AR A B0 DMSO Ti% I ¢ 499 5 1) 4 VR B2 ) C7-HSL 1 OH-dDHL Ak 3
3 g 0 A T T A 8 3R 12 .24 48 h, 87 S B Bk AN 96 5B KR 1 2B W BT 2UIE B (AR BE(E ROR) o
X ECHR AT AT T O 22 AT VBB R 7 22 43 1 L LSD Ki 86 K Bonferroni £Z1E ., R (1) ik
18 B IZ T 25 B ik RN S b SRR B bk, HE b 02 T 24 B bR 2 B A AR TR BE 2012 1ICU RS 1 B TE B, A AR L
VR LV B B TR 23 WA 0 A 2 5 R TR R O U A3 I, AR AR LI F o (2) B8 TG OR Sl R B U2 T 24 B AR B
I 4% I RH RO B8 5 USRI BR AR ( PR T 0.05) o B[RS S AT 8112 T 245 B Bk 85 5% 24 h 10k
BEAE ) 2 T S BB 3% 12 .48 72 h( PAEYI/NTF 0.01) 5 81 FCOR AT 18 B 0 R 55 5% 24 h %
fE & TIZEEHFE 12 h( P <0.01) . (3) 8 [ROR AT B Hh AF7E LuxR #5Z{K abaR B 741, 5
W& S AF A DRI B AR 19 LuxR B2 K AqsR AHBLEE N 87% o 87 5 1A bk & 96 5 B bk b 1) abaR £
X 5 31) 5 it FGAS S AT B ATCC 17978 (AR 23 53l 98% 99% . (4)87 ‘S i kk 0. 1% DMSO 4 8 3
25 I AH 25 W BE B A 19% DMSO ZHAHIE ( P E¥IR T 0.05) . 96 514k 0. 1% DMSO 41 3557 12 h o
BEH K F 1% DMSO 4 (P <0.01) , 453224 h WL BF(H i 2 & F 1% DMSO 4 ( P <0.01),
87 BBk K 96 BB Bk 10 wmol/L C7-HSL 411535 24 h WY 3¢ A ¥ i Z K F 45 H %R 19 0. 1% DMSO
4 ( PEFI/NT0.01), 87 2 Hikk 100 pwmol/L C7-HSL £ 1 3% 45 B 48 2 W 0% B (6 5 1% DMSO 41 AH i
(PE¥IKTF 0.05),96 2 E#k 100 wmol/L C7-HSL ZH X735 12 h I ¢ B (A & ik F 1% DMSO 41
(P <0.01), 87 2 E#kM 96 B H#k 10 pmol/L OH-dDHL £ ¥ 35 4% i AH 45 W S BE {6 5 0. 1% DMSO
ZHARIE ( PAHII KT 0.05), 87 S & Kk 100 wmol/L OH-dDHL £H 15 33 4% IS} AH % 56 5l 5 1% DMSO
AP ( PEBHKTF 0.05), 96 5 HE Bk 100 pmol/L OH-dDHL 4155 12 h WL EE R EE T 1%
DMSO 4 ( P <0.01), 87 S-H# & 96 =B #k 0. 1% DMSO £ Hl 1% DMSO £ 17 37 24 h W% B (6 3
ER T 1248 h( PEE/NF0.01), 4518 SRR SIFF 512 i 24 B bk 5 17 76 . SR AR AT
B AEAE abaR JE[R 54 W TR B AH 56 .
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[ Abstract] Objective  To detect drug-resistant phenotype and abaR gene of Acinetobacter
baumannii (AB) and investigate influences of abaR gene on biofilm formation of AB. Methods From
February to July 2014, 159 strains AB were collected from Department of Clinical Microbiology of Ruijin
Hospital of School of Medicine of Shanghai JiaoTong University and numbered starting from 1 according time
when they were collected. (1) The above-mentioned 159 strains of AB were identified by detecting gene se-
quence of 16S ribosomal DNA. According to results of drug sensitivity test, extensively drug-resistant strains
and sensitive strains of AB were selected and counted, and their sources were recorded. (2) Extensively
drug-resistant strains and sensitive strains of AB were collected to measure biofilm formation ( denoted as ab-
sorbance value) by methyl thiazolyl tetrazolium method when strains at culture hour 12, 24, 48 and 72. (3)
The abaR gene sequence of ATCC 17978 of AB was analyzed through Gene banks of National Center for Bio-
technology Information and compared with AqsR gene sequence of LuxR type receptor of Acinetobacter
oleivorans DR1. No. 87 and No. 96 AB strains were amplified and sequenced by polymerase chain reaction
according to target gene sequence of abaR of ATCC 17978 of AB. The sequencing result was compared with
abaR gene sequence of ATCC 17978. (4) No. 87 and No. 96 AB strains were collected and divided into
0.1% dimethyl sulfoxide (DMSO) group, 10 wmol/L N-heptanoyl-L-Homoserine lactone ( C7-HSL) group,
10 pmol/L N-(3-Hydroxydodecanoyl ) -DL-homoserine lactone ( OH-dDHL) group, 1% DMSO group,
100 wmol/L C7-HSL group, and 100 pmol/L OH-dDHL, with 3 wells of each group. AB strains in the a-
bove groups were respectively dealt with DMSO of corresponding final volume fraction, C7-HSL and
OH-dDHL of corresponding final amount-of-substance concentration. Biofilm formation ( denoted as absor-
bance value) of AB was measured by methyl thiazolyl tetrazolium method at culture hour 12, 24, 48 and 72.
Data were processed with analysis of variance of factorial design, one-way analysis of variance, LSD test and
Bonferroni correction.  Results (1) There were 18 extensively drug-resistant strains and 5 sensitive
strains of AB. Samples of extensively drug-resistant strains were mainly collected from Emergency ICU and
Department of Burns and Plastic Surgery of our hospital and were mainly from sputum, blood, and wound ex-
udate. Samples of sensitive strains were collected dispersedly and were mainly from sputum. (2) Absor-
bance values of extensively drug-resistant strains and sensitive strains of AB at all culture time points were
similar ( with P values above 0.05). Absorbance value of extensively drug-resistant strains of AB at culture
hour 24 was obviously higher than that of these strains at culture hour 12, 48, or 72 ( with P values below
0.01). Absorbance value of sensitive strains of AB at culture hour 24 was obviously higher than that of these
strains at culture hour 12 ( P <0.01). (3) AbaR gene sequence of LuxR type receptor existed in AB.
Similarity ratio between abaR gene sequence and LuxR type receptor AqsR gene sequence in Acinetobacter
oleivorans DR1 was 87% . Similarity ratios between abaR gene sequence of No. 87 and No. 96 strains and
ATCC 17978 of AB were 98% and 99% , respectively. (4) Absorbance values of 0. 1% DMSO group of
No. 87 strain at all culture time points were similar to those of 1% DMSO group ( with P values above
0.05). Absorbance value of 0. 1% DMSO group of No. 96 strain at culture hour 12 was obviously lower than
that of 1% DMSO group ( P <0.01), while that at culture hour 24 was obviously lower than that of 1%
DMSO group ( P <0.01). Absorbance values of 10 wmol/L C7-HSL group of No. 87 and No. 96 strains at
culture hour 24 were obviously lower than those of 0. 1% DMSO group ( with P values below 0.01). Absor-
bance values of 100 pmol/L C7-HSL group of No. 87 strain at all culture time points were similar to those of
1% DMSO group, respectively (with P values above 0. 05). Absorbance value of 100 pmol/L C7-HSL
group of No. 96 strain at culture hour 12 was lower than that of 1% DMSO group ( P <0.01). Absorbance
values of 10 pwmol/L OH-dDHL group of No. 87 and No. 96 strains were similar to those of 0. 1% DMSO
group (with P values above 0.05). Absorbance values of 100 pmol/L OH-dDHL group of No. 87 strain at
all culture time points were similar to those of 1% DMSO group (with P values above 0.05). Absorbance
value of 100 pmol/L OH-dDHL group of No. 96 strain at culture hour 12 was obviously higher than that of
1% DMSO group ( P <0.01). Absorbance values of 0. 1% DMSO group and 1% DMSO group of No. 87
and No. 96 strains at culture hour 24 were obviously higher than those at culture hour 12 and 48 (with P val-
ues below 0.01). Conclusions Extensively drug-resistant strains of AB exist commonly. AbaR gene ex-
ists in AB has relation with biofilm formation of AB.

[ Key words] Acinetobacter baumannii; Biofilm; Quorum sensing;  Signal molecules
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A S S B I A Sl AT T SO 4 T 24 ) T DA R
Z—"" o BESE R, MY T B R A2 AN T R 1A
RN (QS) RGE MR, th 5570 7 N-BE Ak = 22 R
P (AHL) /589 Luxl/LuxR G5 78 5 22 ] 44 18
QS RGerh ki £7 16, P 25 W SV B 4 40 R A
W AT o AEVE I AN S AT I DRI B BR b AE TR
LuxR [A] AR AqsR 52 H [ B AQHT L 2R 9 ROE 1
LM W IR JliAH O R 2 T 8 B 4 R Rk, B IGOR
FFF A T Luxl/LuxR Y [7] 95 5 K 8 4 4 4 abal/
abaR " ,{B H {y % abal/abaR #8224 J abaR gy}
FERD o AHIFSEIE o WG TGS Bl AT B I DK 7 ik A=
Wy BT S 1 SR 5 o T B W) N-BRETE -1 22 %
B2 N MR (C7-HSL) (N-(3-Z 4 AL+ Bk Jk ) -DL-7 22
TR WG (OH-dDHL) X HoA= Yy B il 1) 52 00, PR35
abaR TE#] [CA ST A= 9 B8 1 i 17 o

1 #Rl5H®
1.1 FZMERIE

2014 4E2—7 A, A\ |1 5838 K 2 B 2 B B I il
4 B= Bt W IR ot 2B B B i B 159 R B0 ECOR B AT 1
HARMEE bR ATCC 19606 14 [ I — 85 A=Y RHE A
BRAF . {55 C7-HSL Il [ 36 & Santa Cruz
/N, OH-dDHL 4 5 %% & Abcam /2y @], ELX800 %l
4 B AR AU [ 26 [E BioTek 24,
1.2 S Jrk
1.2.1 GR PRI 25 2 B K ok U5 W AR B Y
159 R 6 EFCAS B AT B8, 3 WCAE IR AN 1 T 4R 4 5,
HEMTEBEINBNEFR E,37 CHEER. P
BAASTR I AT 43 B 2l Ak IR A R T Ak (1 FE TR
— R[] — LA A R A TR R ) o A A I [
ANEHFFER 16S AZHER DNA 750 %6 HJE 17 B A 25 o
R A8 205 4 SR 06 45 S Pk ik s X BR BN A K 2 R
B AN, 6 HA T AR 2R A TR 24 1 B R, R Y 2 B
B 5 Bt i A A Ut 1 Rl R BoR A/
Tiif 245 1) AT, R BECURR T bk . R TR B AR RN S B T
-80 CURFFE . 103 IZ M 24 11 R AT 1 TR ik B &%
HARA K
1.2.2 SIS S A 3 A= 9 B2 101 1 1 [
ANl FT BRI TR 24 TR R R BEURR TR R LA 1: 100 119 B 9] 22
Pl F LB AR B 5 5 b 04T 3 B 0 B 7, IR vk
EPHE 1.5 x 10° CFU/mL, $ b3 B AR o &
96 FLAR T, BEAS TR AR 3 L, AL 200 wL, K537 12 .24
48 .72 h, 4 FLfm A 200 pl PBS ¥k %%, vk %3 .
BALINA 10 WL B ¥R B 2 5 mg/mL WE M 5 5 VAL

37 C k3% 3 h, [W a7 PBS PE¥% 3 . A
150 pL Z LA (DMSO) , ik % 10 min, A5 ] i)
AN ST B A= 90 BB TR B 100 ( LA 490 nm % 4 4 A W
HEEER) .
1.2.3 SR SIAT I abaR 5 KA R 48 SR
B 8 [ A S AT QS R S8 Luxl/LuxR FK i
LuxR R 52 0 (1) 52 KP 9045 2, 38 2o 58 (5 B R A P 4
AT B b 5 R R P2 i AT 5 A R X, 4 BT
] [CANZFF R ATCC 17978 1 abaR FE K 751, 3
ATCC 17978 abaR F:H 5 W& M A s #F 7 DR1 G AR 1)
LuxR 32 {K AqsR #EAT ELXT . DA 23 B I R B Bk
VRO 2R PE AR R IR R BE R R & U IR B
T A WY B AR A, A R i A 3R T B I, Bk A
ANJGEPUEARIC 3 R R B 1) 87 5 B AR 1 96 5 1
o LU BT ATCC 17978 HHiy abaR Jy H (1)
S ¥ 51, i@ f Primer Premier 5.0 3 {4 (& K
Premier /2 &) ) % 31 abaR 3K 5| ¥, PCR §" 3% 87 #l
96 = A AR T I ¥ I 5 61 [ROR 3 FF 7 ATCC 17978
abaR 5 [N J7 5 AT b XT o
1.2.4 (595 F44&W C7-HSL F1 OH-dDHL X fifl
AN ST T A2 W IS E 1 1) 52 B 87 = TR Ak A
96 5 A R TRV T 96 FLAR | i BE AL 7 2750 B 1k
B 4> 4 0. 1% DMSO 41,10 pmol/L. C7-HSL 4 |
10 wmol/L OH-dDHL 4 ,1% DMSO 41,100 pmol/L
C7-HSL 41,100 pmol/L OH-dDHL 4 , &40 % 3 L.,
43 590 G 0 2 A R A3 B0 DMSO B 6] i 24 4 Joit (1) 1t
W Y C7-HSL F1 OH-dDHL 3577 &b P , 45 41 2 (A 1
1o 200 Lo [R] 1. 2. 2 38 4o W w3 000 B 12
24 48 h,87 S H Bk M 96 5 B B 1 A 1 B B A
(LA 490 nm P KAL) TREEERR) .
1.3 Heitzeab g

BRI« £ s For, %] SPSS 22.0 4t #%
PEAT BT R T 22 43 B B R 2R 0 22 43 B L LSD K 4
(B B g £z 881 & H) JF i 4T Bonferroni £
1E. P <0.05 HERAGI¥E L,

2 H#R
2.1 PR BRI PR 23 7 R R T 24 3 B R R YR
A 5T LA B 18 WRZ T 25 7R Bk S S bk SRR
PR o HH 2 2 T AR Ok 11 3%, 2
MG TABE 12 1CU B B 2 B, i S0 B ik o A1
BT AR URWCHE B 32 0 24 T bk LR R iR K
BT 73 WA W 2k 5 S T R T e DU 2L 38 ke TRy
Eo WL L,
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® 1 SR ST B2 T 25 R bR A BUR bR

o Y4347 1 B
LGRS [LR7 33 [ . "
P (b KR = [N RS
12 1 24 1 ok 18
3 LAk BITE 53 W
10 e i e 103
12 VAR SIZ BT 4300
36 Bt B Rt BT 43004
23 SMELICU —
25 &AL ICU Il 7
26 18 1CU IR
27 SR ICU PR
52 kg 41k PRI
58 B — 9 X IfiL ¥
71 ShE}ICU TR K5 B E
73 A Icu —
106 &L ICU 51
115 AMELICU LiEr e
118 iz R R
139 o2 R PR
158 ARSI BT 43 00 4
159 VARSI 1M
U TR bR 5
87 B RS H 9 X -3
96 SRR PR
125 i 22 R PR
151 2 ICU LiErees
154 W IR AR B R

T —" FoR bR AR 1L 2 ), (0 BRI

2.2 SRR ST B A YRR I

0 A Bl A TR 32 T 24 T B 3 45 I A RO 2
HSHURE A (P EBRT 0.05), KAL)
FETEZ 0 245 T bR 35 9% 24 h IROCFE(E 3 W3 T X
KHH R 12,48 .72 h( P HI/NT 0.01) 5 HURE T BR
Bi R 24 h OGP B3 TIZERI IR 12 h( P <
0.01) ,{H 5% K F% 48 .72 h AHIT ( P HHY KT
0.05), WL#E2,
2.3 HIRAR ST abaR B P 5L

fif) B AN S AT 1 HP /A 7E LuxR B> T 3244 abaR %t
K ¥ %, abaR(A1S_0111) fii T abal (A1S_0109) 3}t
BRI 1255 bp 4b, K 25 717 bp, 15 18 A 50 FF
DRI B #k ) LuxR #1321 AqsR (716 bp) ALK

87% . B[N ShFF B 87 5 B ik K& 96 5 1A A h i)
abaR 5[5 751 5 1 [C AN Zh AT B ATCC 17978 (1) FH AU
40 98% 99% .,

2.4 (Z25F4EW C7-HSL Fl OH-dDHL X iy [C
AN BT B AL ) BT 1 5 )

87 S EIHk 0. 1% DMSO ZH 55 3% 4% I A A 0 ' 7
{ELF1 1% DMSO ZHAHIT ( P {HIY R T 0.05), 96 =
WPk 0. 1% DMSO 41 ¥ 5% 12 h W% B {H & F K F
1% DMSO 41( P <0.01), 153 24 h Wg Ok B A i %
EF 1%DMSO 41 ( P <0.01) , k53 48 h W (A
5 1% DMSO 4 #H i ( P >0.05), 87 5 itk &
96 2 Hikk 10 wmol/L C7-HSL £ 5535 24 h WE ¥ i (f
Y 5 EAR T4 A X R 0. 1% DMSO 4 ( P AE 2/
F0.01), H A 4% B AH 5 O6 EEAE 5 4 B X LY
0.1% DMSO ZHAHIE ( P HI KT 0.05) . 87 Sk
100 pmol/L C7-HSL £ B 37 4% i A S WOL EH 5
1% DMSO 2 #H3iE ( P fHI¥ KT 0.05) ;96 5 & B
100 pwmol/L C7-HSL £ 1535 12 h W% B {H B L F
1% DMSO 4 ( P <0.01) , HAo & B A SO 5
1% DMSO AHIT ( P ¥R T 0.05) . 87 5 & bk Al
96 S bk 10 wmol/L OH-dDHL 41 15 35 4% B A8 &5 1
SR 5 4 [ XF R 0. 1% DMSO 41 #H 3% ( P {1y
KF0.05), 87 B FEk 100 pmol/L OH-ADHL 41 5
FE ARG S 1% DMSO A M ( P HYY
KF0.05), 96 EE#E 100 wmol/L OH-ADHL 4 ¥%
F12 h WL M S E /T 1% DMSO 41 (P <
0.01), A HAH S WS B 5 1% DMSO 41 AH it
(PE¥IR T 0.05), 87 SRRkk K 96 5 H k0. 1%
DMSO £ F1 1% DMSO £H 1% 3% 24 h W ¢ A 34 . 2%
o TH R 12 .48 h( P{HI/NT0.01) . WK 3,

3 itig
ff] [ AN 2 T AT 2 30 A oK B o PR JRR e 1) o B AR A
HOW WGP Y S — S, AR
YR SCAE (4932 T 24 B0 QAN Bl FF TR Kt L B3k 11.3%
TR ke A1 1 0 T T, 32 TR 24 TR AR 0 A A B )
P, AT RE 5 AR s ) B b BRI A TR R A G
WFFE R W], 6 [T AN 2 T 181 AE ) RS AE FL B0 it 24

R 2 BRSO B2 T 25 B bR A ORI AR O U B LR (& £ s )

TR 2% TR B (kR ) Hi#: 12 h Hge24 h i 48 h Wi#: 72 h F{H P1H
12 1t 24 TR B 18 0.47 £0.30" 0.84 +0.35 0.55 £0.30° 0.50 +0.26" 16.856 <0.01
U A 5 0.36 +0.24° 0.70 £0.21 0.72 £0.24 0.68 £0.25 7.470 <0.01

e FAR P AE S 0 R T2 T 24 TR R R 450 % B Bk 455 % 45 I A A IR EL A T A5 5 0 AL IR R 8007, F = 0.108, P >0.05 ;B (A R 2 E 54 pi, F =
26.443, P <0.01; P E L HM, F =9.457, P <0.01; 5§k 552 24 h 14 ,*P <0.01
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F* 3 HMIRAZHFFR 87 5 AR 96 5 TR PR A i A1 i 2L Wy IR I DL LR (& £ s )
T ok B 4 51 REA B (AL) Higk 12 h Hidk24 h i3 48 h Foff PyfE
87 ST Bk 18
0.1% DMSO 4 0.240 +0.087" 0.708 +0. 158 0.383 +0.062* 14.190 <0.01
10 wmol/L C7-HSL £ 0.249 +0.087 0.312 £0.036" 0.290 +0.024 0.964 >0.05
10 pmol/L OH-dDHL #1 0.174 +0.037 0.621 +0.085 0.407 +0.006 51.527 <0.01
1% DMSO 41 0.169 +0.013" 0.578 +0.201 0.403 +0.089" 7.840 <0.05
100 pmol/L C7-HSL 41 0.180 +0.038 0.475 +0.053 0.444 +0.103 16.134 <0.01
100 wmol/L OH-dDHL 41 0.388 +0.210 0.679 +0.048 0.442 +0.092 3.943 >0.05
96 7 A Bk 18
0.1% DMSO 41 0.176 +0.003" 1.506 +0.050 0.657 +0.169* 131.170 <0.01
10 pwmol/L C7-HSL 41 0.147 0.010 0.578 +0.305" 0.409 +0.069 4.324 >0.05
10 pwmol/L OH-dDHL %1 0.271 £0.077 1.425 +0.356 0.552 +0.151 20.975 <0.01
1% DMSO 41 0.495 +0.076™ 0.924 +0.232° 0.488 +0.092° 8.226 <0.05
100 pmol/L C7-HSL 41 0.142 £0.022° 0.849 +0.337 0.361 +0.046 10.084 <0.05
100 pmol/L OH-dDHL 41 0.780 +0.231° 1.333 +0.228 0.524 £0.076 13.821 <0.01
F 2.013 4.963 1.836
P {H >0.05 0.01 >0.05
F o 17.790 5.620 2.770
P, fH <0.01 <0.01 >0.05
1 : DMSO g — F B W3R, C7-HSL 2 N-Pi k-1 22 &R M i, OH-dDHL 24 N-(3-Z Ak T M &) DL-m £ A N Ee; F H. P fH,

Foff . P o535 87 5 B Bk A 96 5 T8 Mk 41 1) 4% I AH A SR LU RE BT A 3 F 5 B L P 5 {43 590 20 04 45 I A A A1 LU A8 T 7187 5 BT ke 45 4 Ak 18
2 ERW, F =5.148, P <0.01 ;B[] A 2 E80% , F =50.865, P <0.01; HF L HEAEM, F =2.419, P =0.02;96 5 B bk 4% 20 4 PR 2 3234
Bi, F =13.769, P <0.01 ;B[] A% £, F =66.868, P <0.01;B# 3 HAEN, F =2.820, P =0.01; 5241 k535 24 h L4 ,°P <0.01; 5
2 MR & E TR0 0.1% DMSO 4 HhA:,"P <0.01;5 2 BRI 4 @ X1 1% DMSO 4 [L#,°P <0.01

v 4 LA W R T A A 0 A B
TG TR BN R) 4 s R 1%z A DA AR ) R BT B . AT
38 3 W M R 3 K I AR AT AR 1 B0 R AN Bl AT B R AR
FT R[] B AH A5 A P SO o b o S5 R, itz
Tiif 245 TR A 30 2 BBURR R Pk, FLTE 1G 97 24 h AR W R 1
BIH 12 h B2 ,24 h J5 il i 24 3 ALK [R] A ) R
BB AR S AR AR AN TR . 3 T 2Y TR R A B AR 24 ~
48 h, LW I W % 7 1k B R KO s i AR IR N
U8 5%, A 0 B D AT A ok 3 0 S R PR
o AR ) A i A R, 3 o A W T PN A R R
B B AR B, AR T PN A T R A R R R
PRI R A A 5 e A K A ) BB ok 8 A% 25 i 5 B ) ]
e G T2 M 25 B Bk, IR L, 15 9% 24 h J5 A W B N
20 AT B3 B R AR A 258 R, AR S Rz i 24
TRk 5 R TR R A O I T 2 SR OR B L LT
— i 24 & B[R] T Ak 1] 25 9 IO BLSG O0 mT e R ]

QS Z Gt J2 41 TR 3 5 5 5 38 Uik, J% IO 4 A R Ak %
JE S R AL 6 AR Y BAE R AR TR R AR A
AT E 5 20, i LuxI/LuxR 5% 2 45 22 B M
W QS RGEHYH B IHFEAL L T Lux] 74
{5545 F AHL, AHL 5155 4> ¥ %K LuxR 45 &5 )5
R 42 200 T ROE K 1) A TR RE M LR AT T MR
flb 8 22 R O B G R S AT B QS B 4t i W gtk

AR, HH TR 2 b F Luxd K H 5 i 5
ST T B X AT 5 4 2 R R S A TR
FTF—HK LuxR fREHK > ARBFFE A BT NCBI
FE PR IR 2 T M RO S AF I QS R G AFE
abaR FE [, H abaR FEH 5 C H 18 09 W8 A 3 FF
DR1 B #EH Y LuxR B 3Z K AgsR FE K FF 31 (716 bp)
FALEE H 87% 7', abaR KX EAE QS ARG h & #5
2 T, %o i) B S Sl AT B A 4 BT B S A4 5%
M R, Nk, EHEdFES S FhEY
C7-HSL .OH-dDHL %7 4 ¥ 5% 1 [ R 2h 4T 3 abaR 3t
PRIt A= 9 FEE TS o P 5% T

1555 F#6 B AT LR i 22 A 2K 1935 Pk, A X 6
AN BhFF B A AF 5% 3 B, AHLL [t 56 00 4 5 7 0% & 3
P S T LK 5 4 32 AT 1k 2% B0+ 1 8 4 9 B 1
FH OB T8 B 14 S 5 A 5 o0 1 6 B2 R0 M B —
SE A A C7-HSL & Zhu 2517 5 L 5E
14 % AR 98 AR FF TR A5 5 32 MR TraR R 1 HoA H5 90 4E
M5 5o T & W, X [ROR 3 4T 7 abaR 56
HA YR, 52 HATC i % 5 22 B PR AHL {5
ST AR LuxR IS M H A B PUEHNE ST
I OH-dDHL 2 & 42 i 9 6 [C R Zh AT B8 H 5 43 W 1
IE R 550 1, 8 i BTG abaR LAY KA, 5 3h
abaR 3 [H T iif A9 5% s M sh e o (2 B R B 5T 40
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JETE abal A B B AR 0 6k 1 a2E A7 0, % Il K B
PRI BA AR /R M A2 . ik, A RESE
BB T AN A ) 5T ) & Wk B2 /Y C7-HSL Fl OH-dDHL,
58 X ] [ A Sl AT AT I DR 3 B85 TR ke A 0 S it )
S

Y45 5 18 7Rk ,87 S kK 0. 1% DMSO 41 fi1 1%
DMSO 2H £ 37 4 W AH A5 0% % B A6 AH T, o7 90 250
DMSO (1) {4 B2 B0 5% i 40 B8 A 45 2 96 5 T Bk
0. 1% DMSO 21 F1 1% DMSO 43 4 B AH 5 0% 5% i
ZEFRERK, AT g R S0 PR AR R 25 B B, kAN, A
10 wmol/L C7-HSL ] DLF&AE 87 2 E bk 1 96 = bk
B5 3% 24 h BB, T 100 wmol/L C7-HSL fin A
JE A5 96 5 TH MR 7E 5 9% 12 h (1% W% B A AR, [F)
FEW) 0T 1) v B ) OH-dDHL i HoA B 5% 12 h (g
HEEE T . EIREERFEW], 10 wmol/L C7-HSL X}
fof] RS Sl T BT I A BT R 2 40 FE T i L A P S 4 o 4
FH,100 wmol/L ) C7-HSL | i AT g o0 48 7 1 [C R
ST B I R TR Wk A 0 8 B4 2 AR 1, 12 h i B AT
A BOE W, (AFE RN R 2R, 2558 A
FEGE S R, C7-HSL 2 B A 0 4 AT A
C7-HSL #l H & 73 W 05 5 4> F 5 G PE 45 & abaR 5
F N-K i AHL 38345 5 3U5 51 R i1 5 80% |, 52
abaR 25 I P, 7£ 100 wmol/L K OH-dDHL | i
T, 5% @ X0 DMSO £ kb, 96 5 B bk 76 5 5%
12 h A=W Y e 0 3 i, 87 5 B Ak AR W ISP 1 S
B A AR Ak, o B 52 4 s AN [) T R e AHL 0% 1R )
A5 WAl BE 5 S8 B Y R R Y R4 R FR
A5, fE 2 A JE ¢ OH-ADHL &8 A& 2 L T4k
87 SHHMEE T RGE KL, T Lk —L9
O I, BB OH-dDHL (1) 0 S5 300 e

2B H IR I 7F i 17 8 [COR 2 FF 1 abaR B A
R R G R T AR, T iE— 25 BT abaR 1 7 5%
PR TRE A0 abaR JL DAY R R R AR L, A
R SZHG VR EEY 2 Fhk B B9 C7-HSL af L% A4 fify
PGS BT T I IR B8 B A 5 o F 2 AR FS B0, i F
5 XS54 52 1k abaR I RERF ST h . A A, A
WFIR 45 AR, G 18 W15 5 4 45 P00 8 2 40 1 A=
Wy T W, A1 A5 T A oy A 26 4 R 4 T 1 A 4 gt
I PN AT A8 BT R DR A T AT BT T K e A A B 1) e
ARG AT T4 TH B0 A 2 S TR KON, A R A AR
e ZERE et — AP BRI — 4 .
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