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#  E: BRE R (Quorumsensing, QS) & b /£ ITAR T AR AR M T AR F 6 i 1A AT K.
$FLRMMmMEA A N-BLAZLABRAB (AHL) A 50T, & § &K E AR AR AL, Bk,
AR AHLS Z 545 T s EmA sl RGHMBRE. RELRENPCFAEMFE T —HEA AHLs 15 5 4 /# 48
) &) 7S AT H @ # Acinetobacter sp. 77, AR B EABA L EThik, A B 77 F LEF 2 LA AHLs Bt %
M AR aidE. ZA B %D 268 MNRALKR. A7) —H MK LI aidE HWRLRF I S5 S HMRHHFE
Acinetobacter gyllenbergii CIP110306 F f- /A Bt B — 5 1 5 3% 95%, 125 €40 89 AHLS F& /B4 5 5] — B bE 24K,
R &5 A % & 5 ZAFH Mycobacterium lentiflavum  AHL # B5 B8 AttM/AIIB R4 %@ (CQD23908.1), —E AR
# 33%. @it /ERAEE (HPLC) 4247 AIdE A X N-TBLA Z 2 R A B (C6-HSL) 4R M =4, ik
9l aidE 4 AHL W 5B, /720 b AR A, aldE ABEAFRHHE B FHFRRT, LAAKRTT ARA T8 L
T AR B A EAMK TG, B aidE AR Fa#AAELEM 1S HAFF], LRIEREEN aidE AR A
T #6238 KB 4545 BN Acinetobacter sp. 77 AE A Y, RAAKARAF e EL AL FTH, &K aidE 495
JERIGATE Z3-3 ¥ A4 RE AHLs 25 74, BEARHARHEIK. % LA, aidE A LI AHL A
BRbg, FEVSIRY QS AAARK MMM RETEALRAES.

KiEE: BARRAE, BASLEABRNE, R#HIFHE, aidE
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gene expression in response to cell density. N-acylhomoserine lactones (AHL) are used as quorum-sensing signal molecules
by many Gram negative bacteria. Acinetobacter sp. 77, an AHL-degrading bacterium, was isolated in our previous work.
The gene aidE for AHL inactivation was cloned in this study by screening a genomic DNA library. The deduced protein
AidE is 268 amino acids in length and shares a high identity (95%) with the beta-lactamase family protein in Acinetobacter
gyllenbergii CIP110306, but low identities with known AHL-degrading enzymes. HPLC analysis of the AidE-degraded
C6-HSL products revealed that AidE functioned as an AHL lactonase. Sequences alignment suggested that the aidE gene is
not conserved in Acinetobacter species, flanking sequences of aidE and their arrangement are specific in Acinetobacter sp.
77 genome, and some IS insertion sequences were found downstream of the aidE gene. These evidences indicated that the
aidE gene might be foreign DNA taken up via horizontal gene transferring or had changed its relative location due to the
genome rear-arrangement. Expression of the aidE gene in Pectobacterium carotovorum subsp. carotovorum Z3-3
significantly reduced its AHL production as well as the pathogenicity on host plants, indicating that AidE was able to
effectively quench quorum sensing-dependent functions in bacteria. In conclusion, aidE is a newfound AHL-lactonase with

a potential for suppression of bacterial infections.

Keywords: quorum sensing (QS), N-acylhomoserine lactones (AHL), Acinetobacter sp., aidE

HEAR )Y (Quorum sensing, QS)Jz 2 4 [a] it
R R A% BE O R 22 i 2. A QS RAEY
YT RE A% 5 OIT ) LA 50 W Ny A5 5 o (5 5 40
TAEN AP R 25T Rl A R U, SR AS I
SRR R . YA AR % A B — o
R N (o= e M1 D02 N = S S = ) M N
Sy kM,

QS RGAEH = [CIHYEA R ) I 7E, 1l
e LA T H A R 2 B N-BE 3 v 22 R TN i
(AHL) MES0F, MESURTENERE, . ¥
B N SR FTF R Pectobacterium carotovorum H
L 0 20 B A i I 5 7 IR 1 v Bk s i
HEFT 1A Agrobacterium tumefaciens H Ti Jiikr i) 4%
B 76 &R Acidovorax citrulli (637 214
TEFH TR b & SR 52 B B0 11 T 7 (8 e i v
Pseudomonas syringae pv. syringae 7£15 FAEY) I
(5 B e Foma P . e, R AHL 554
F DA 20 TR QS A7 Tl e 2 B i M 28 3 i ]
Froms

HRETC ZBA AHLs {55 B A B 45 P e
fitf (AHL-lactonase) . Mt L% # M0 (AHL-acylase)
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4 AL L JF i (Oxidoreductases) — A 2081

AHL PR L 7K i AHLS 73 P9 R B ™ A s e
AR, WIRME T4 . CHGER AHL
VA i Tl A A0 EL B 11 45 ) R 4 i B AR P iy 22
Sl gy AN A SR, A 4G DLWS FR 2F AT
Bacillus cereus 240B1 ' AiiAzes WILENI SR
-B- PR A ), 45 AT Ochrobactrium
sp. T63 v AidHMF & i ol B-7I A Tt 52 Tk e At
Bt , 21 3 213k Rhodococcus erythropolis R
ZHERE R K QsdAM | KB Rhizobium sp.
strain NGR234 H XUt P9 T8 /K i B 5 1% 19 DhIR™!
S AR R R A 27y B A g i T
AHLs FEf#EGH Z M. 2008 4F Riaz 5 M2k
PRI 20 SC 26 Hp s 105 2 g ity AHL- A g 6 1 1Y) glcA
L[, 2009 4 Schipper 253 1 77 K& K 41 2 07 1k
F| 4 4~ AHL-NFEERE . BpiB01l. BpiB04. BpiB07
1 BpiB05, H:+ BpiB07 5 2L 1 N R B H A —
H;E, WAUENER KRR GE N, BpiB04
BEROK R K, 17 BpiBOL 1 BpiB05 M55
CLARGE A AHL- TS EEAAT B2 A Rl 3
ik aiiA P B R AT P, carotovorum
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AHLs =B R/l , DS FR. i
WA N RIS 3 A 0 DR S 55 T R
ik ANA NEREG LAY DR R
FAIT SR R 1O ER R TR B AR B, RN R
o B 242 A 1 4 i 41

AR SIZ G 25 7 T 98 AT EC 2 LA AR R 4 4
TR T —Mk B AHLs 15570 T HEARBE /110
BERE 77, 28 16S rRNA JE [H ¥ 81 43 M7 58 5 AN 5
FFEJ& Acinetobacter 4HTA . A4S S o) 5k K 4H SC
JE i BE R 52 fE 20 AT, A5 3 HAT AHL 155 B A7
Tifery 5L aidE, WIH T AIdE % AHL {55
IRLT, FFRIP R T HAE Y 2= K AE VIR IG )
RE, WA AR B AR AT A BRI
1 HHEFE®
1.1 MEE. RREREREG

ARSI v T R AR LR 23 B A 3% 1. A
AP 77, 2GR M TR 2P24 FNER G F AT
Z3-3 £ LB (Luria-Bertani) }5383E (BEA % 10 g/L,
W R 5 g/L, NaCl 5 g/L) 28 ‘CHi35;
KW #F B DH50., BL21 e HAlT A= B RRFE LB 55 5%
e 37 CHEE; LEEFFIA NTL4 (pZLR4) 7E
ABM FEAEFEIL (BF 100 mL H4 20X
5mL. 20xZZ ik 5 mL., 10% 1 & 2 mL AL
7K 88 mL, i 20xER W : NH4CI 20 g/L.
KCl 3 g/L. MgSO47H,0 6 g/L. CaCly2H,0
0.2 g/L. FeSO,7H,0 0.06 g/L, %5 pH N 7.2;
20xZE 0Pk . NaH,PO, 23 g/L. K,HPO, 60 g/L,
P pH Ry 7.0 FEAARS BN S R K IR AE)
28 CHige., PAERMBHAWESH N : AFE
2 (Ap) 50 pg/mL, FAREZR (Km) 50 pg/mL, &
2 (Cm) 20 pg/mL, BERFEZK (Gm) 30 pg/mL.

@ : 010-64807509

55 -4- G -3- M| W -B-D- L ZLBE 17 (X-Gal) i H
2Lk 40 pg/mL,
1.2 7%
1.2.1 DNA RE#E

2 TR e (o 1A K ok DNA B3R B, BRI Py 41
R AGY) 53 HT A PCR 2 D40 v B S 1 R T
BAFER I fr bt = HEhe A AR A BRTHE 2
H 58I AR M it ) 2 LRy 41k NCBI
(http:// www. ncbi. nlm. nih. gov) = EIEAESH -
1.2.2 aidE EF K HkS

Acinetobacter sp. 77 3[R 4 S p A S I SC
Bk[22]. BEPLPKEEE MR 77 SRR T, 5
FE) 180 pL ¥4 LB K5 kEr, T 28 *C (140 r/min
PR 12 h; BESNA 15 pL (10 umol/L) N-3-
AL = 2 AR MR (C8-0x0-HSL) 5541
¥, IRAJEE TR 140 r/min, 28 CHRGE; 37
6 h, 43BIAES4lbh M i KVEXT R B 3 pL 553
VR T A R AR B (L 1.2.5), BEE
BEE v B AR BUTRE , 283k BIR 1 P ) ke D) 4
MriaafhiE H iy b B, B 2 5ok pMD18 Jf-l
¥ (@b =T A B ARG RS EA ).
1.2.3 aidEZEGK R EME K AHLF 5
fi# T R AT

MR aidE SEE KN 750 il Jp 25 5%, 1%
WWXT54) 77-a, 77-b F1 77-c F1 77-d (5% 2),
Sy HILL pQ30 AR, PCR 3455 aidE H:A
B P51, PCR &R 94 CAF
P 5min; 94 “C7A8ME 40, 55 CA Mk 40, 72 °C
FEAH 1 min, fEFRECH 35;72 C e EM 10 min,
Wis& PCR ™4 £ AH I B il 14 P V1) eV J i
] —#4k pSRA7s, 152 F 20 H A Z K pSR47AaidE
(B 1), ¥ pSR47AaidE %1k DH5a(r-pir),
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Fz1 BHRFARA

Table 1 Strains and plasmids

Strains and plasmids

Characteristics

Source or reference

Strains

Agrobacterium tumefaciens
NTL4 (pZLR4)
Escherichia coli

DH5a

Pectobacterium carotovorum
P. carotovorum subsp.
carotovorum Z3-3

Z3-3 (P BBR1MCS-2)

Z3-3 (pB77E)

Acinetobacter sp. 77
Acinetobacter sp. 77AaidE
Plasmids

pBluescript 11 SK(+)

pMD18

pQ30
pHSG399
pCH6
pBBR1MCS-2
pB77E

PET-22b(+)
pPETAIdE
pSR47AaidE

pPRK600

Gm'"; A. tumefaciens NT1 derivative carrying a traG::lacZ
reporter fusion

¢80 lacZAM15 A (lacZYA-argF) U169 hsdR17 recAl endAl
thi-1

Wild-type

Km"; strain Z3-3 containing pBBR1MCS-2

Km"; strain Z3-3 containing pB77E

Wild-type

Derivative of Acinetobacter sp.77, aidE in-frame deletion

Ap', ColE1 origin

Ap"; ColE1 origin, cloning vector
Ap'; pMD18 containing a
AHL-degrading activity

Cm"; ColE1 origin

Cm"; pHSG399 containing a 1.2-kb Hind 111

fragment with aidE gene

Km'; Escherichia-Pseudomonas shuttle vector

Km"; pBBR1MCS-2 containing a 1.2-kb Hind Ill fragment
With aidE gene

Ap"; expression vector

Ap'; pET-22b(+) containing aidE gene

Km"; Suicide plasmid pSR47s containing deleted aidE gene
Cm"; ColEl replicon with RK2 transfer region, helper
plasmid

8.0-kb  fragment  with

[18]

[19]

Laboratory stock

This paper
This paper
This paper
This paper

Stratagene
Laboratory stock

This paper
TaKaRa
This paper
[20]
This paper

Novagen
This study
This paper

[21]

Ap', Km", Gm" and Cm" indicate resistance to ampicillin, kanamycin, gentamycin and chloromycetin, respectively.

*2 s5¥F5

Table 2 Primer sequences
Primer name Primer sequence (5'-3")% Size (bp)
77-a TCGAGCTCGTGACGGGGCATGCACC 1131
77-b TTGGATCCGCCACATCCTCACCGGG
77-c TTGGATCCGGACATGATCCTGAGCAATCG 1247
77-d TTGTCGACGCAGCCCGTGTATTGGG
AidE-F TAACATATGATGGAAGAAGTTAAATTATATGCC 350
AidE-R TAACTCGAGCAGACTAGCTAGAGTCTCTGAGG
pQ30-2335 CGCCTTTGTTCTTTATGGAC 1241
pQ30-3556 CGTGTATTGGGTATTAGTCG

& Bold fonts indicate the recognition sites of the corresponding restriction enzymes.

http://journals.im.ac.cn/cjbcn
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FIH = 2532 Bl # pSRATAaIdE %% A Acinetobacter
sp. 77, Wik kA AEM, RS
AIdE-F, AIdE-R (¥ 2) #17 PCR Bk, fZ&f5
F| aidE KPR AR B bR o A AR DG bR AHL {5
ST BE, MM Agrobacterium tumefaciens
NTL4 (pZLR4) {55 kWl R 4, 7F % 4 A
Acinetobacter sp. 77 Fl aidE [ i 2 58 5 {4
Acinetobacter sp. 77 AaidE & W H 4 i A
4 pL 100 pmol/L #Y C8-oxo-HSL {5 54> F-4lifh It
Bigt 4 h, WE dd HO AR5 -S4l i Xt i
1.24 AKMLNE

BB RMAT T 23-3 T HAH A7 A i e b
5mL ) LB 3535, 28 ‘C. 140 r/min /KA
REREAKM; #1:1000(V: V) W HAHEE
F 50 mL 4 LB 55584, 28 °C, 130 r/imin K&
PERGRGFR ; HE9R 8 h S5 JFURIGRE , 5 HoAE 600 nm
Ak 8 W 'R (ODeoo) » B 3 h IUKE 1 ¥k, HA 3 1K,
1.2.5 AHLs{ES&m

AHL 5 SRt i il 2« 4 5 A R
1 58 AT Agrobacterium tumefaciens NTL4
(PZLR4) ¥MT&A 30 pg/mL K KEHEZR (Gm)
MR ABM $5 553 28 CHEFR 16-24 h 51T
fl; 100 mL ) ABM JEA KL FR RS 41 % 50 CAE
4, A 5 mL A tumefaciens NTL4 55979 . &
W% 30 ug/mL ¥ Gm Al 40 pg/mL f X-Gal,

aidE

TR 5 4 TP

AHL 554> F M52 . B 0.5 mL 3K LT
Z3-3 RHATEFRTE, INASHAFIY 2R e
FEAMRAIHBUE 54y, 12 000 r/min Z5.0> 15 min,
W b8, HEE 3 R R K s E s il
T, A 100 pL FBEEAR ;. B2 pb FIRFRTSE
SHEBUK, A 400 uL A. tumefaciens NTL4
(PZLRA) 555 (ODgo=0.8), 28 ‘C. 130 r/min
Kig% 4 hy 12000 r/min .0 1 min, 3% B3,
100 pL dd H,O = 7#40Ml; il A. tumefaciens
NTL4 (pZLR4) p- FUBFF A PN, LIRS
R85 378 AHLS 155 70 F U EE =1k
1.2.6  BUw B

W R Z3-3 KA E M T LB
BRAR ., A 28 CA MR 130 rmin 53 £
ODeo=1.0; 8 I Th 84 2oy /K P S5 i, FH 70%
AP AR Xt ThT 01 T T B A B ) A RS — B 41
LY, TEREFRILP T — 2 KO AU, 5
W R G A LIS E T g, A8yderfh
BRI 5 pL AR SR, 28 CHREF-AERFR; K
FISERBANZEM R, N )E R/ NS g R
BFHEHER AT (SR KIED ), £
TR 25 T R 5 L 41 R 3R T b e
EFVOfBCEWKRRER, 28 CHRiFFFE R
J5 2250 HT B DPS 43#ik i, 95% & (5 X [ .

| ORFI >—{0RF2>\ORF3>—< ORF4  —] ORFS

1 | | |
| [ |
] L

L ]

pSRA7-Agidl, Sac | Bamlll  BamH [  Sac |

1 kb

1 FRhi pQ30 (ORF2 4 aidE) IgE R EXRIMIEEE K aidE £ FRIER K1
Fig. 1 Physical map of the functional fragment in pQ30 (the ORF2 represents for aidE) and the structure of aidE

gene deletion mutant.

@ : 010-64807509

. cjb@im.ac.cn



1630 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech September 25,2017 Vol.33 No.9

1.2.7  AIdE F&fEHLE 07

L Ni-NTA SEFIZHT Al AKTA-Purifier (GE
Healthcare) 24T R 415 2G4 2lifb iy AidE 2 H .
200 uL KEAmatifb) AdE EHEW® (0.3 mg/mL)
£330 pL (0.05 mol/L) {55 53¥ C6-HSL 7E 1 mL
SN 2% % (50 mmol/L Tris-Cl, 400 mmol/L NaCl,
pH 7.0)4F 37 "Ci 2 h; 200 pL —H AR
(DMSO) 1 200 uL 1 mol/L NaOH &4, A 30 uL
(0.05 mol/L) {5543 C6-HSL,37 “C )i 30 min,
FIH NaOH #WBIIR AHLs {5553 TN BRI 2
FATE KA ™ ) N-ToE i 22 2800R , 1 h) e
WA 553 F 18 I TR SR AR PR C6-HSL
{554l i 2 O IR A R I 433 PR A
MO OERZE 3 W, B hiE, BT EH
100 L HFEEA R i REAH A5 (HPLC) 2bT
B NE 7). HPLC fii il C18 J [ 8 3 %
(4.6 mmx150 mm; Agilent TC-18), H#i K
210 mm; FEAEAFR 5 ul; WA HEE DK
(VIV)=40 : 60, 0.1%f#R; JikL: 0.25 mL/min,
1.2.8 aidE ZEFIIERIITFE TR

pQ30 1 aidE b F i FE A B X R 5 EHA
SIFF TR LR HES AN AR [R] o SR SNl b iy 5
PR HE S O &R A R i T A R
Sau3A I VI J5 i Be PR 4%, it 59
pQ30-2335., pQ30-3556 (% 2) 434l pQ30.
PR 77 LI AR PR AT T PCR S o
PCR § 8 45 F . 94 “CZEME 5 min; 94 CASME:
40s, 55 CE 1k 40s, 72 ‘CHEM 1 min, 1EFFEL
305 72 CHAFES 10 min,

2 BR5AM

2.1 aidE BRI EESFIISH
Acinetobacter sp. 77 435 H 48 bl U B 11

http://journals.im.ac.cn/cjbcn

YA E 58, RERE R AHLS 15520+, FIH
Agrobacterium tumefaciens NTL4 (pZLR4) {55
Kol 248, 11 % Acinetobacter sp. 77 %&£ R 2H 3¢
PEMTRE , M 2 000 DAL rh ik s] 1 4~ HA
AHL 5 SR IIBERIR KL TEFE pF38. X pF38
PE—2 1Y EcoR T W 5e FE T 15 2] HA AHLs {5
SR RER PHYE s pQ30, TR ERE T2
8 kb AN A B:, %P HE 258 £ GenBank (B
SE5 N MF074213),

WP Hr i 8 kb 7 Bt (& 1) W65 6 I
WCBEEHE (ORF)., ORFL M 4ift 490 4~ JEHR 1
BE ¥ R K X A B (Succinate-semialdehyde
dehydrogenase) ; ORF2 & 4 fih 268 >4 2Lk it 1N
Pk Jli it 52 i 2 1 (Beta-lactamase) ; ORF3 4 fih—
AEA 191 N EFERR AR E # H ; ORF4, ORF5,
ORF6 Zitfh (1) 535l 4 & A 575 > 2 LR 1 e s
¥R (Transcriptional regulator). &4 331 4
SR R B 2 fL B (Phenol hydroxylase) P12
P A1y -2- 74 (Phenol-2-monooxygenase) HY
11972 05 27| IR 2 i 1L R i S PR i i

H Hind TITX) pQ30 #— A W rafe, 15214
T Yy 1.2 kb A5 SRR EE R By FHAE SO RE
PCH6, J¥4 /3 Hr 3B, pCH6 L&A — 1584
B TF R EAE , B Bk ORF2. #gib#fiE orf 2
RIS g by AHL 155 FEAR IR BE N, 448 aidE
(Autoinducers degrading) .

aidE X3k 807 bp, i 268 PE IR,
HEM 575k 29.48 kDa. J¥ 41— BPE LR R PR,
aidE M ZFEIR T 9 5 T A AHLs [ A i i 24
FER P ) — B, Fems o AtM/AIB Z &
1 (Mycobacterium lentiflavum, CQD23908.1),
—HWEAL R 33%., ARTZE S B- Nl 2K



NER FSAHTEEDP aidE BERRIBSLEHNEEE 1631

FIEE AR E—5, 5 Acinetobacter gyllenbergii
CIP110306 1 4y p- N Mt ik Ml 28 % Wk & 1
(EPF70788.1) —E(Pk =ik 95%, 5 IRH
I Pseudomonas putida H (14 - PN Bk i 28 % it 5
H (KEX94407.1) —2(14:k 93%, 59 Hufl e
Marinomonas sp. MWY L1 " g-PN Itz iS4 1)

BEF (ABR69113.1) —&1h 90%., AidE H1H.
HOp- N OBE BB EE AW R E T S
105-HLHFDHAG-112 V% 554 J& /K A B ERAE 1 51)
—E(1Y 177-HTPGHOSL-184. ¥ AIdE 5 B 4RIE
AHL BRI TE R RR TSI LT (B 2), AIdE 5
B-NIBE R B A I AHL PR — 3o

96 Bsph_3377[Lysinibacilius sphaericus C3-41] (ACA40869.1)
pi Gel[Geobacillus caldoxvlosilyticus] (WP_017434252.1)

70 AllTThermaerobacter nagasakiensis ICM 112231 {BAO85041.1)

AhIS[Selibacilius silvestiis SILIB046] (WP 014822327.1)

AiiB|Agrobacterium radiobacter K84| (B9IPK6.1)

AhID|Arthrobacter sp. IBN1T10] (AAP57766.1)

Fial.[Flaviramulus ichihyoenteri Th78'] (WP_034041734.1)

QsdS[Sphingomonas ursincola SF8] (BAVE9344.1)

AliA[Bacitius cereus 240B1] (AAF62398.1)

39 { AhIK[K/ebsiefla preumonige UHKPCI179] (EPO87742.1)

33 100 AttM[Agrobacterium tumefaciens C38] (NP _396071.2)

AidE[Acinetobacter sp.77]

QleA[So1l metagenome] (ABV58973.1)

24 ANC[Chryseobacterivm sp. SIRB126] (WP _(43498117.1)

QsdRI[RAizobium fredii NGR234] (WP_015887763.1)

BpiB07|Seil metagenome] (ABUSTILLT)

BpiB05[Soil metagenome] (ABUST109.1)

GqqA| Komagataeibacter europaens CECT 8346] (KON65911.1)

Bpil304[Soil metagenome] (ABUS1107.1)

DhIR[Rhizobium fredii NGR234] (YP_002824929.1)

16 — QsdA|Rhodococcus ervthropolis W2] (AAT06802.1)

100 SisLac[Suffolobus isltandicus M.16.4] (4G2D_A)
100 — SsoPox[Sulfolobus solfataricus P2] (AAK42633.1)

37 AidH|Ochrobactrum sp. T63] {ACZT73823.1)

AjiM|Microbacterium testaceuwm StLB037] (BAHY7082.2)

QsdH[ Pseudoalteromonas bvunsanensis 1A01261] (AFV15299.1)

3 BpiBO1|Soil metagenome| (ABUS1084.1)

71 PONX_OCCAL[Oceanicaunlis alexandrif HTCC2633] (EAP90803.1)

100

63

—
0.2

2 aidE 58%% AHL NESES S EB F I RGBS

Fig. 2 Phylogenetic analysis of the aidE and other published AHL-lactonases. The dendrogram was constructed

after ClustalW alignment using Neighbor-Joining and and Kimura two-parameter methods subjected to 1 000

bootstrap trials with MEGA 5.05, [9-1112:13:22:40]

% . 010-64807509 . cjb@im.ac.cn
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itk — 2L IE aidE B2 A R bk 77 Hoefk
— RIEAE SRR IR L AR SIS M E T aidE
LB 471 bp B2 AR R (B 3A), SLER
SRR, aldE FEEEURS, Wk 77 REFS
Frfgiae (B 3B). FUILATIL, aidE K IE 5
FIRR WM 77 HAF SRR I P EER R
2.2 aidE Z& B FERRHLEI

IR #A pETAIME kIG5 A4l fb 15
F @5 HY AIdE-Hise 211 (& 4), 4rF &5
S50 HHIR], 29 30 kDa., ARG Ai4lifbi) AidE &

bp

750
500

250

B3 aidE ERERRERTIREERHEINEENIE
Fig. 3 In-frame deletion of the aidE gene (A) and
determining the AHL-inactivating function (B) of
wild-type Acinetobacter sp. 77 (1) and the aidE gene
deletion mutant Acinetobacter sp. 77 AaidE (2). M:
marker; dd H,O as negative control (CK).

http://journals.im.ac.cn/cjbcn

kDa

35.0—>
< 29.48 kDa

25.0—>

El 4 aidE EAMIFIZSLHL

Fig. 4 Expression and purification of aidE. 1: E. coli
BL21 (pET-22b)(+); 2: E. coli BL21 (pETAIdE) without
induction; 3: E. coli BL21 (pETAIdE) after induction by
IPTG for 4 h in 37 °C; 4: purified AidE protein; M:
marker.
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XF oy A Al 5 o Al AdE S B AE T T
C6-HSL HyFEf# " #) C6-HS (/&1 5 D), 5ARM
f) C6-HSL {5577 (K&l 5 D). i B4 704
AHL, AIdE 2 AHL-INFERE. AIdE & EA/EHTT
AHLs {555 TN RS, TERUEAR ) C6-HS.

F: C6-HSL 1554, AIdE X} C10-HSL . N-3-
A W S 2 A R IN R (3-0x0-C6-HSL) |
3-0x0-C8-HSL FZH A ZEGIEML 2-79 #) N-
BIE 2 AR NERRAE S 0 FIRG W B A K
WPE, R AHL BEMETE B B8 0 R R
Sk B AR EIR).
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Fig. 5 HPLC analysis of the AidE-degraded product of N-hexanoyl-L-homoserine lactone (C6-HSL). (A) Reaction
buffer containing C6-HSL. (B) Reaction buffer containing pure AidE protein. (C) C6-HSL degraded by NaOH. (D)
C6-HSL degraded by AidE, the solid and dotted arrows represent for C6-HSL and its degraded product

N-hexanoyl-L-homoserine(C6-HS), respectively.
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Fig. 6 Effect of aidE on bacterial growth (A), extracellular AHLs accumulation (B) and pathogenicity (C) in
P. carotovorum subsp. carotovorum Z3-3.

*3 REMENEYEABBES T
Table 3 Pathogenicity assay of P. carotovorum subsp. carotovorum strains on plant tissues

Plant Tissue Maceration area (cm?)
Z3-3 Z3-3 (PBBR1MCS-2) Z3-3 (pB77E)
Radish Root 28.68+7.35a 20.17+2.20 a 6.13+0.31 b
Potato Tuber 8.43+£1.13 a 6.83+1.00 a 3.89+£0.49 b
Chinese cabbage Leaf 7.64+4.76 a 6.44+0.42 a 0.27+0.04 b

All experiments were performed in triplicate, and the mean X xS are indicated; a,b indicate statistically significant
differences (P<0.05).

24 aidE EEFIEACHITEPFFFESHT
X AIE 20508 7 41— S50k beoxt & 81
aidE JEHTEA I E IR A RSF . TEEHA
AT S 4L P, {XUAE Acinetobacter gyllenbergii
B A ST A, baumannii 144107 F4k 3] —
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. . T pQ30 TAGGCTT CTTCATTEMBGAAATTATATCGCTGAAGAAGCC
radioresistens SH164 A baumamii 1461402 TAGGCTT CTTCATTTGAAAATTATATCGCTGAAAAAGCC
4121 TAGGCTT CTTCATTTGAAAATTATATCGCTGAAAAAGCC
Acinetobacter baumannii - i a— EU850412. TAGGCTTMCTTCATTTGAAAATTATATCGCTGAAAAAGCC
U95013.1 GITACANATAGGTTTCTCCAACAAAGHC
1144614;)% . PP pQ30. o TACAGATAGGTTTGTGCAACAAAGCE
cinetobacter OO R 0O TTACAGATAGGTTTGTGCAACAAAGCC
aumamzl 461402 'TTACAGATAGGTTTGTGCAACAAAGCC
radioresistens SK82 Eggg%‘ 112 1
O — a0

Acinetobacter sp. ETR1
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Fig. 7 The specificity analysis of the aidE gene. A: Localization of the aidE and its neighboring genes in genomes
of different bacterial species. B: The specificity detection of the fragment which has the function of AHL signal
degradation in pQ30. C: Nucleotide consistency of the suspected IS sequence in pQ30 with its homologous in A.

baumannii 1461402,

insertion sequence 1S17 TnpA (tnpA) gene (EU850412.1) in A. baumannii and insertion

sequence 1S17 putative transposase gene (U95013.1) in A. haemolyticus.
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