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WE: LHMY A FE AT 0 BEAK Y (Quorum Sensing, QS) 55 43 1 ¥ JCi% E 18 Kb 5 2F 7 KT 1 ( Bacillus
subtilis) SS6 1 Nk 3L 75 22 5 18 N G 8 ( N-acylhomoserine lactonase, AiiA) FE K aiid IF 50 2k, 0F 57 0k
5T B N e O VEY WA S S, AN B, subtilis SS6 Hp T [ N L 22 G R DY T i RS DA
aiifl oo » W PP I HEAT AR WA JE 27 53 M7 5 4 1 35 I o [ 1) 304 24k pET28 (a) , H4) £ T 41 W Ak T $2 4l H it
AiiA PR 5 F B B0 A €433 (high performance liquid chromatography, HPLC) 43 #1 H (K 58 [ AiiA g, [E R QS
{55 9 1 N=(3-Oxooctanoyl) L.-homoserine lactone (OOHL) ]l F 45tk [ HRY aBEHAAERN B & A
aiill s (GenBank: KP125494) , 4 i — 4 & 47 297 & KL MR W% 3L 10 2 ik, I pET28 (a) B Th 4 ¢ T 41 i i
pET28 iAo AEWAF B2% 53 HT R W5 ATLA oo 1) 20 HE R P 410 2 A7 NI 6 o 22 20 1R 19 196 19 M 72 1) “HXHXDH 7
BE 71 194 £7 18 Tyr %5k . 18 Escherichia coli BL21 (DE3) th S5 £ ik AiiA > A Ni FE4iAL 5 » AliA o & ik
2.76 mg/mL. HPLC £ Wl 45 ) % W] AiiA g 6F OOHL A A4 1l 5 (1 4 14 3 P A g #a 2k, K, ATV, 20 0 A
0. 998 mmol /LA 22. 3 U/mg, #tili pH 24 7. 6, il i 5 Y0 [H 4 50 = 90°C ; UL 7 4°C {# 47 3 4~ A Ja HL ok &0
P ) 86% , Bt BRI R bE (2636 1 M B. sublilis SS6 1P AKAHY QS K F AiiA L %50 th B % QS
T I R R e B A A O A A A R R B A R K R B R R T QS R A g Ji B
BTN IV -

RGRR) AR RN NBE B vy 22 SR N 56 8 » Il R v OO £ %

hES>ZES Q814 X E S :0001-6209 (2015) 06-0739-09

BEAR IR B (Quorum Sensing, QS) & 41 14 4 45t 41 SN ST B W KR BE 5 R WV 2 s
i P — b B DR R AL e — A AT AL g BT A e A RO AR ok U 4 )k R Rk
SO T ORMEAT A0 ML) P A o B X REAR i K B A W R R A G B R kA

BEEWB ) RAEYH W04 &5 H (2011B090400151) 5 Crin [F B 2 Bt 1 35 /K 7= AF 50 51) A% Mk 356 K 7= 0 L T o S5 56 =% JF 30Kk 4
(NYJG201308)

" EASVEH . Tel: +8620-89023114; E-mail:yinbo@ scsio. ac. cn

TEEZ A Ik W (1990 ) 5 2, WL WF 50 A4 LB BF L 77 1) 9 SR 8853 424 o E-mail: feixiangzhangpan@ 163. com

Wk B E 20144121 ;{2 E H #:201442-23



740

Pan Zhang et al. /Acta Microbiologica Sinica (2015) 55 (6)

BRI B Erwinia carotovora, Erwinia chrysanthemi,
Erwinia stewartii 75 77 5 K 15 & (-3 ; Pseudomonas
aeruginosa T J1 A 3 10 2235 3 5 s 4 (G 9L
QS (55 4 3T DU R L R o Je 5 0 7, I e
R QS FR Gl LLAE N AN [R] T 4% 48 5t w6 97 198
R

0 AT AR A RN 2R 8 S e AR R 2 A
IR — B AL SN S ks BV H RO AR, B4 kL
TARZ R AR A5 5 0 1 Hoh, N-L i Ry 22
% R M g (N-acylhomoserine lactones, AHLs) & 4 £
LB A — R AE S T . AHL 55
O3 SR SRR L B A 22 R A BRI A — A
O L o T AHL 1 QS R4S 5 % Bl
LA B T BRI U 45 DS U VF 22 0 908 0 [ iR AHLs
KTPLANB QS MIf5 = & 48, M i BH W o J5t & 1) 25
Ty B BOwRAE " o AFIL 5 R 990 750 B R N R 4
T B S 3 42 2 AHL-A 8 T 0 3o 7 %8 AHL Py
B B K i AHLs, J2& H i fe 5 F 5 1 i AHLA g i
LA [ 1 2 0 %5 1) AHLs #8 mI A S AHL—4 15 1§ 1)
B AELXT L& Ak & W I B B R Y o wE R
RILVF 2 2 F8 AT 1 (Bacillus sp. ) W] LL 45 8¢ AHL-N
BE B ATA Y, LA XF QS {5 %5 4) 1 AHLs ) B it i
P R IR 9 R il 2 A P AT 0 A R T A IR 2K
M2 dE W 0 2. M T 8 K #H &M
Chromobacterium violaceum CV026 8Y Agrobacterium

tumefaciens ") W 7€ JT7 % K € PEAT I AGA g X A5

Ty T AHL B K fi#, w0 M @ i% Chigh
performance liquid chromatography, HPLC) W) &] L\ +
K 0 52 R oy A AFLL—N 156 I8 1) 3 ) 2 5 AL A7 A
TR LT QS I 5 1 I I Bk 2B W s 15 00T SR,
3 SO AL 0 Y A B o P B B 9T ATTL % i I 1) i
SEE R AN T D B R A

FUA S 2 50 4 65 AlA 2R A 2R ] aiid C 4 50
W, T i 0 P 05 Bl 2 0 A5 R P e R B 2 O
il 2 R EWT I  OR WA RE o AEARWFFT S AT
W DA RE S b > B A B AR R QS VK
TP R R ZE ST B SS6, M v B AHL—A i il ik
aiiAd o {F Escherichia coli #5715 AiiA & H
f BEAT A R AW AR B 23 A, HPLC 5 0 9% B 41
RILTH) AA (oo ) 2 5 0 S LBl Dy 22 it — b
WIF 9 2 % DR 4 3 0 1) o P B G B T B9 5 R Al
ey 3 USSR TR QS ZR 48 o K B 2 B BOR B it 2
% 5 AT R T TF RCHETE A DR U5 S D ek A

1 MRERT A

1.1 sRE#sl

L1.1 BAKRFABORL : A0 50 B o8 K 9 T B Ao
FLUWL 2 1, E. coli T8 R S bl % 2F f AT 18 SS6 1K
A LB Bi 9% %, 48 37°C B 9%« T M 90 7B 3 &K
K5 R % 3 (Amp) Oy 100 pg/mL; R JF % %
(Kan) & 100 pg/mL.

F 1. KW 5 BT R A & BR A0 R R

Table 1. Bacterial strains and plasmids used in this study

Strains or Plasmids Characteristics Source
Bacteria strains

Escherichia coli DH5«a Standard cloning host, host of pET28-iiA ¢4 This lab
Escherichia coli B121 (DE3) The expression host, host of pET28-aiid i This lab
Bacillus subtilis SS6 Wild type, AHL-degrading This lab
Plasmids

pET28 (a) Expression vector (T7 promoter, His/Thrombin/T7 tag, Kan",5369bp) This lab
pET28 -aiiA ¢ pET28 (a) derivative carrying aiid g, gene This study

1.1.2 F ZE iR 7 : Bacterial DNA Kit. Gel Extraction
Kit.Plasmid Mini Kit.T4 DNA & #: %) H OMEGA
A5 E S DNA e B 5 5 61 3 2 w58 i
Jo BB AT AT S & A R ) DD g HNEB 23 ]
Pierce™ BCA Protein Assay KIT JJ-J- Thermo A 7] ;
SEWEE 2 5 % M g [IN—(3-oxooctanoyl) L-homoserine

lactone, 3-oxo-C8-HSL, OOHL] i T Sigma 2\ 7 ;
HPLC 2% F s )y [ 48 5 CNW 5 A Ak 2% 3 710 34 o 4y
Mrati.

L1.3 51452 AAWIS I 519, ¥ bl b
HEFEFE 2> 7] A
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% 2. PCR3|¥FE7

Table 2. Oligonucleotides used as primers

Primers Primer sequence ( 5°—3)
aliA+ ATG CAGTAAAGAAGCTTTAT
atiA-R CTCAACAAGATACTCCTA ATG

1.2 BE#k SS6 i AHL-A B5 G & & aiiA B9 52 £

LL SS6 K K 21 A BB, PCR N A& 3 4 : GoTaq
DNA & 25 wL, Primer¥ 1L, Primer-R 1 pL, 4%
B2 pL, #h 7K % 50 pL; )W 45 4F:95°C 2 min, 94C
30 5,55C 30 5,72%C 2 min,35 MFH;72°C 2 min,
4°C 1 ho JEZIHlWe PCR #8874, 4°C AR A7 %6 o
1.3 E %k SS6 th aiiA EE R FERIEHIKRHE

5 P43 B H AR R B aiid 55 8K FORE pET28
(a) 43 3% BamH 1 Fl Hind 111 BUE V) 5 28 VL VK ARG
s e e e H i v Beo Mg %, E. coli DHS o R4 1
BHPE 7 B 1 4 HROBURE 5 75 % N E. coli BL21 (DE3)
e, B ICRH 1 e B 1 F R R o w0 AR R SR S
PR A2
L4 aid (ERNGEBRFISAREB=ZRE
H4 350

Fe 3 43 201942 5 BR 41 5 NCBI £ 4 i Lo
X or Hr 5 e W R R ) U R T EKCE primer
premier 5.0 X} atid i 1 K A% 11 1R J3° 41 2k AT B 6, %)
3B 2 FE R 7 5 HEAT = G 45 M T o i Y
http : / /swissmodel. expasy. org /32 fIt ff) [7] Y5 #5222,
TIU B VE A A G R S AR ST R
1.5 Western blot #& | aiiA 7£ E. coli BL21
(DE3) i Hy R IE

K b U 1) 47 AT pET28 -aiid g JFORE 1Y) T RE 1 £E
0.1 mmol/L IPTG 41 F 20°C & % %5 5, LL AR I
SEAIIPTG Jy B E X M w SR B R R WO S mL B0
BRI 20 wL SDS-PAGE | kE 2% i 78 100°C 4%
10 min, 8 J5 #£47 SDS-PAGE HL Yk ; HL UK 45 W i BEAT
BRI B A5 AT 60 V B RS 2 b 45 T SR AEEAT S g S
I, P A &M A — $t (6% His, His-Tag
Antibody, Mouse monoclonal) , Z W H 1 h, 5 4°C
i ; — Pt (goat anti-mouse IgG-HRP) §#EF 1 h; K5
¥ Chemiluminescent HRP Substrate 5 Il 75 55 = b 78
oy #E Sl AL 2 SO0 R R gt Al H A -
1.6 FHEER AliAg R4

EAL KA # BL21 (pET28iid,,,) T LB £ 5%
JE3TCH TR, ™M 0Dy 155 0.6 - 0.9 B, i N2k

B35 0.1 mmol/L [f] ITPG,20°C it % % 5, 4°C W 4E
B 44 (6000 x g, 10 min) , A 25 mmol /L Bk M 22 w3
(25 mmol/L Tris, 25 mmol/L B M, 500 mmol/L
NaCl, ¥ HCL i pH %= 7. 8) 24 i 40 B, o8 75 Bl 1, 4C
2.0 (10000 x g, 10 min) , W 4E b3 i 2545 His $5 28
HURE 1 S BT A 50 mmol /L 1wk e 28 i Ik %
350 mmol /L W M 28 i e Jic H 1% B 1, BB B I i
FEFH 10 kDa (1 40 9845 JEAT W 4 FHAS 35 10K e 1) 2 460
DRITRVE 2 U WOAR DB 4 °C R AF 2 .

1.7 BCAXERIREMNE

IR JE Pierce™ BCA Protein Assay KIT $#1F i3 1
5 W R B R b o R T LR RS 3 A
HEL BUF A N B AR AR E . EARTER T, 1
NS AL E LA 1 min KR 1T pmol (1 i 4
OOHL JiT 75 I i 1) & -

1.8 HPLCANZE pH fIRE WM EHE R AiiA g
i i B9 &2

HPLC 00 2 1 80 A Oy FEE R K (AR R EE 60 :
40) , AE ¥ 30°C, i 1 mL/min, KW % K 4
201 nm, YEAZ & 100 L, SEFR &4 10 pL, Brf 4
TR i AE ERERT S A 0. 45 pum RS 98 .

5 30°C 1) 18 R 2% v 4k 2 T 5 D507 4 o A R 1 TR
B W 8 pH A ALLA g B35 2 (1 5% Wi, pH B B %
B 5.0.5.8.6.4.7.0.7.6.8. 0. FLAESLR &N
HU ARG 1 AA BE (1 5 pL 5 20 pL K4 OOHL 7
ANTE ) pH ) R 2% vh M, O AR R 400 L,
30°C /K #3210 min, 4R J5 ] SDS £ 11 % W .

7 pH 8.0 [F B IR 22 v i AR 22 s o8 AR &R
PR32 00 5 L B I AR A X ATLA g B 35 B0 5 W
Huatifh 1t AiiA B 115 pl 5 20 wL &4 OOHL i
AT NS B AR B Oy 400 L, 3 R B R BEE O 1 1S
20.25.30.40.50.60.70.80.90°C , /K ¥ Jx ¥ 10 min
Jei» i SDS #¢11 J N, i i Ji 4 OOHL [ ik /> 7 ok
W52 ATLA (oo I 1R85 PR DR /N 5 DT ) 2 1% I8 S 1Y 11 e
T .

1.9 HPLCAMERMNBE BMEMKETEHE
B AiiA B & B 52 1

A0 1) AliA B 11 5 pl, BL OOHL (43K J&
J30.04 g/L) K JEY),30°C «pH {2 8.0 1)1 12 2% oy
WHRT RN ARZR A 400 wL, 53 5 76 KNI (] 510
20.30.40.60.90. 120 min i, H SDS (£ ¥k B X
2% ) # 15 V
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At () AliA 8 S pL, L OOHL 4 &4,
30°CpH {4 8.0 YWEIR ZZ oh AR R 1 S N AA R
400 wL, 2% 10 min J& f SDS £& 1 52 3 23 530 & A
[Fi JE& ) VA IR F Il 3 IR ) U E 23 ) 002
0.04.0. 06.0. 08.0. 10.0. 12 g/L.

2 iR

2.1 AHL-AESEEE B aiid # PCR § 18 535

NI ¥ DX 2 BB A i v I A5 31 1D R 2R A
FF1& SS6 H4H 1 QS AHLs [ fif % 4, & W) SS6 W] g
P AHL-% fi# iy 35 D5, AHL% fift iy 3= 22 43 ) AHL-
P TG 1 A1 AHLAYE AL B 95 25 o MR 488 2F f A & b AHL-
e g8 T 356 DR v R 57 kS AR Y 5 % SOk i T AHL-
P TG i i DXL RT AR {4 1l 55 DX (% 565 5 PCR 51 47),
DL SS6 LR Z0 4 B AR Mt PCR 4 4% AHL-F7 fif fify 5
Ko &% % LL ALA [6] J5 3 (GenBank % &% 5
AF350929) ¥ it (951 % M SS6 K& DX 41 vh 7 488y — A
2900 bp K/ — 45t (B 1-A) 5 R4 4 38 1)
Wiy N atid g K5 H 038 N aiid o 14 2 50 B 2014 T
M JF (GenBank % 5% 5 : KP125494) (& 1-B) , #% 1F
12 1y 51 K /N 891 bpo

M 1

B 1. SS6 E#kh aiiA X [F 1 pET28-aiid o FA M 12 F
PCR ¥ 1% .k

Figure 1. PCR amplification for aiiA gene from SS6 strain and

pET28-uiiA o4 positive clone. A: M, Marker; lane 1, aiiA gene. B:
M, Marker; lane 1, positive control; lane 2, pET28-uiiA s, positive

clone.

2.2 aiiA ERWMEMERESN

R D] atiA oo 1% 17 R J7> 470 412 00 4 05 £l 297
MR A R 2 KB, dr 4 8 AllAg,, A H
ProtParam #f 5 H 4> 7= & 33 kDa, 25 1 )54 5. 31,
M) BLAST ¥ aiid o 55 C 4R I8 #) AHL-A 5 4 55 X
AT WL X, 85 R B R aiidg 5 95 = & % B 3#

Bacillus thuringiensis Bt407 (NC_018877. 1) [a] Y& 1k i&
] 96% ;5 Bacillus cereus NC7401 (NC_016771. 1) [d]
Y5tk ik 2] 90% oy b AT AHE DA BT 5T 3K A R AR
aiiA oo G WG — Tl AHL—N 15 1 -

| 8 A4F primer premier 5. 0 X} aiid o 3 K #% 1
T2 Py 5 EAT B0 X A3 B S LR 7 4 EAT = A
I T o 38 3ok R 3 http @ / /swissmodel. expasy. org /4%
AR f ) AR, 4 B — AN RIS O 96% 1 B F
SERIBUPE, BEA PDB ID iy 2A7M, ¥ hik 4 hup://
resh. org /o FEREEE RN 2, B G i 45 i AAE o
WRE > T 0L AHLAA BRI AdiA o (1AM BOR K PE ) o
Wi B [ A NCBI 248 £ A1 Clustral Omega X
AlA  FIKR B T e Y Bl i AHL-A 15 i 3t 17 2 )7
FUEE R, 85 BB OR T & R A R ARy 2k
“HXHXDH” % 194 £ ff) Tyr 5% 5 (& 3) "5 fL 48
Thomas 554 ) 7E BT A7 AHL—J W5 i P A7 76 1 08 55
Pl Sk SRR T 1 AA o 1 IR IR 7 51 T
A& EA AT S 1A% L His104. His 106 His 169 &
@ 7 S AL Asp 108 His 109 His 235, X%
ATiA g F 1451 1) T 0 BF 58 AHL—4 15 1 55 R 4)
AELAE HY AL SR AL T A

B 2. AiiAER=REMTNIEE

Figure 2. Prediction of crystal structure of AiiA ¢ .

2.3 AiAHWRBERE - GURERKRENE
ARSI LL pET28 (a) J 8 K i pET28-aiid

YL TR, IR N E. coli BL21 (DE3) #E4T 5 5 &

k. EHTHEZL IPTG i 5 f5, Western blot (WB)
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ARLD PEGRIL¥DTGVPRDWS SRWQESGMDRYFPVKTESSSESGFLDSSLAQVGLEPADID

ARLK FDGFTLIDGGLAVEGLKDFSGYWGSTV-EQFKPVMSEE -~ QGCVEQLKRIGIAPEDIR
A11A-240 EEGPILVDTGMPESAVNNEGLFNGTFVEGQVLPKMTEE-——-DRIVNILKRVGYEPEDLL
A1i1A-8010 EEGPILVDTGMPESAVNNEGLFRGTFVEGQILPKMTEE DRIVNILKRVGYEPDDLL
A11A-BES EEGPILVDTGMPESAVNNKGLFNGTFVEGQILPKMTEE DRIVNILKRVGYEPDDLL
A1i1A-SS6 EEGPILVDTGMPESAVNNEGLFNGTFVEGQILPKMTEE DRIVNILKRVGYEFDDLL

ARLD GNARLFDNGKT KIVANRKELEGYQEIMGSHLGGHLKAD - - FEGLKIDA

ARLK GAIGRFPHATH—~VVQRQEYEY AFAPDWFTSGAYCRRDFDRPQLNALF
A11A-240 GGNGAFINTPI--IVQRAEYEAAQHSEEYLK ECILPRLNYKI
A11A-8010 GGNGAFTRTFI -~ IVQRTEYEAALHREEYMK ECILPHLNYKI
A11A-BES GGNGAFTNTPI -~ IVQRTEYEAALHREEYMK- ECILPHLNYKI
A11A-SS6 GGNGAFTNTPI- - IVQRAEYEAALHREEYMK ECILPHLNYKI

ARLD IEGD TEIVPGYSVIDTPGHTRGTMSLAQVDLFDDGTKIFTSDAY F}RDSFGPPAT

ARLK LEGLSDDHYDLYGDGTLQCIFTPGHSPGHUSFLIRLPGGTNF TLAIDAJYJLDHY HEKAL ]
A11A-240 IEGD----YEV--VPGVQLLHTPGHTPGHQSLLIETEKSGPVLLTIDAYYJKENFEREVF 14
A11A-8010 IEGD--—-YEV--EPGVQVLYTPGHSPGHQSLFIETEQSGSVLLTIDA]Y JKENFEDEVF 1
A11A-BES IEGD YEV--VPGVQLLYTPGHSFGHQSLFIETEQSGSILLTIDAY Y JKENFEDEVF i
A11A-SS6 IEGD YKV--VPGVQLLY TPGHSFGHUSLFIETEQSGSVLLTIDAYT JKENFEDEVF i
ARLD GAAVVHNNLLYLESVEKLRRIQERTNAEMIFGHESEQTSQIRYAHQGHYQ ]
ARLK PGLMT-SATDVAQSVEKLRQLTERY HAVFIFGHDPEEWEKEKNRLAPACYY - -~~~ ==~~~ i
A11A-240 FAGFD-S-ELALSSIKRLKEVVMKEKFIVFFGHDIEQERGCKVFFPEYI- B ]
A11A-8010 FAGFN-P-ELALSSIKRLKEVVAKEKPIVFFGHDIEQEKGCKAFPEYI :

A11A-BES FAGFD-P-ELALSSIKRLKEVVAKEKFIIFFGHDIEQEKGCKAFFGYI

A11A-S56 FAGFD-P- ELALSSIKRLKGYVAAKEKPIVFFGHDIEQEKGCRVFFPEYI-CKKS- VRVLMT

* *

. . .

B 3. aiid  ERMREIRFI S AHL-X B & & 8 7 51 89 B R 1 L3R

Figure 3. Multiple alignment of amino acid sequence AiiAgy (AiiA-SS6) with other known sequences. AiiAg, (AiiA-SS6) was aligned with

Arthrobacter sp. IBN110 (AhID, accession number: AF525800. 1) , Klebsiella pneumonia (AhlK, accession number: AY222324.1) , Bacillus
sp. 240B1 (AiiA 240, accession number: AF196486. 1) , Bacillus thuringiensis serovar kurstaki strain 8010 (AiiA 8010. accession number:
AY943832. 1) , Bacillus weihenstephanensis strain B65 (AiiA B65, accession number: KC823046. 1) . Clustral Omega was used for alignment of

sequences and identical residue was colored with green. “DXHXDH” motif and Tyr (194) were boxed with black frame.

Ko g Fan e 4, g5 R R WA IPTC FE T T aiid,
LKA fE & BL21 (DE3) #H4T T4 P £k .

1 2

—AiiA,

& 4. E89EH AiiA B9 Western blot & | 45 8
Figure 4. Western blot of AiiAgy. Lane 1: IPTGree; lane 2:

Induce by IPTG.

ST WB g R G TG S R AT
His br28fil A 8 AR AE R &5 & H & A A
T AliA o B R IE 4, 76 350 mmol /L K M
YE Bz MO AR R B DBk 4 s 2l A 45 3K &
o220 k33 kDa FIEREA (B 5), X 51
WREER Py T I AlARmAH T E 2.
FH BCA Protein Assay Wl 72 A [/ 9 5 1¥ b 7 8 (1 @
ok UG IR S N5 AR 561 nm X N R AR B
VR TR b A ot e, oF S A A I B B IR
4 2.76 mg/mL.

M 1 2 3 4 5

40 kDa —

<33 kDa
30 kDa—

B 5. REFRMEMAELNLAE AliA, SDSPAGE £ 4
Figure 5. SDS-PAGE analysis of AiiAgy protrified with Ni?* NTA

affinity chromatography. M: molecular marker; lane 1: IPTGHree; lane
2: Washed with binding buffer; lane 3: Washed with 50 mmol/L
imidazole; lane 4: Eluted with 350 mmol/L imidazole; lane 5:

ultrafiltration concentration of AiiAyg.

2.4 AHL-ABEE AlIAG B D EHMRERE
i3

FEK B g2, K R B K, T BL S B Jie 0 A
Mg &5 3 () 58w RE S, V., mT US4 A S N Y T
& o AEAHE T, T A I 5E AN [7] 00 o B 1) I fie
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R AiA B3 T 2 B8 i BB AiiA
%P OOHL 1) 1 4k & E- MR ¥ LineweaverBurk H
L/VL /S R H/E B (B 6) 5 i i oF 843 oK K
$ K, 4 0. 998 mmol /L, 1 05 52 17 15 V., fi 4
22.3 U/mg, H042 % W] AiiA, FIE 4 OOHL 44 4 &
FRY 256 1 ) 1 AR R B N T 8 o I A o il A 4°C I
173 A H a0 5E By (Y B K N 19,34 U/
mg, 5k 4% Wil 3% {5 7T 1k 5 86% , iX £ W] AHL-py i iy
ATA o HARE PE AR &

0.8 7

0.7 ¥=0.0446 x +0.0448
R=09927

0.64

1[V]

1/[8]

& 6. Lineweaver-Burk 3k 42 i XU {3 £ gh 4%
Figure 6. Curve of Michaelis Menten equation operated by

Lineweaver-Burk.

(A) 2007 (B)

180 f 4r
160
140 +
120 +
100
80
60 |
40 |
20 |

w2
T

Enzyme activity/(U/mg)
—_ o

Reductions of DOHL/(umol/mL)

2.5 AHL-XE5HEG AiiA g, MBS 4514

Ll N-(3-oxooctanoyl) -L.-homoserine lactone (3-
oxo-C8-HSL, OOHL) 1 4 AiiA o [ K4, il it HPLC
SKAS I A R S5 S ) OOHL 1) %) 4% &t DL WF 5%
AGA (o 1 i 22 R MR RN B)) ) 2R A . B TA TR S AE
AN[R] ) B N B Ta) T 5 AliA o 7K iR JE 4 OOHL [ &, i
BT 41 OOHL 7% 40 min P 5¢ 4= 4 B AR, £ X B i (]
P I 98 > Sk R b i ) IE L. pH X
AGLA g (AL TG MRS i B L B2 ) 2 (] 7-B) L #F pH
B4 5. 0 B AR & PR LT3 2 BEWIAE AdiA o 7E R
Pk B BE v 25 4 Bl e AR AT L Wi R O B S pH B b
TE AGIA (o I (¥ 95 P 32 7 18 55, 76 pHT. 6 I i (¥ 35 1
L F e (3.1 U) , H )5 pH T B 105 PEIF 4R R
B s ALiA o I 1) 0 pH 7R 7.6 o4, X 51F 2 W51
0 ) AHL—PY F8 6 (1) 536 pHL A 2

Mt 3 Pk 2% 52 B0 R 152w, A 7C ] B
B ALA o T A S5 IR B 15°C — H 21 70°C, {0
—E AT b T B S d o (A H) 5.9 U i
FETH ik 2 90°C, Wi % B A 2R R B 5 ) (E iE
IAE]5.49 U. AT CHIE 9 AHL-A 5 5 (1)
BT U S (30 - 40°C 2 ) B #bk ' AiA
it A 552 55 R 2 S LY (50 = 90°C ) #F 5 7 H A
PR3 P

©

Enzyme activity/(U/mg)
—_ (9] 98] - w (o)} ~J

0 25 50 75 100 125 150 4 5
t/min

0 10 20 30 40 50 60 70 80 90 100
pl 7/°C

B 7. REZEEGEE R pH 3 AliA o B8 7 M 89 & 1

Figure 7. The effect of reaction time, temperature and pH on enzymatic activity. A: reaction time; B: pH; C:temperature.
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Gene cloning, expression and characterization of N-
acylhomoserine lactonase from Bacillus subtilis SS6
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Abstract: [Objective] This study was aimed to obtain a quorum quenching N-acylhomoserine lactonase gene from Bacillus
subtilis SS6 and to characterize the enzyme. [Methods] We amplified N-acylhomoserine lactonase gene from B. subtilis
SS6 by PCR methods. Gene aiid ,was cloned into the expression vector of pET28 (a) and transformed into Escherichia coli
BL21. The activity of AiiA
liquid chromatography (HPLC) . [Results] We successfully cloned an N-acylhomoserine lactonase gene from B. subtilis
(GenBank: KP125494) . The sequencing result showed that the length of aiid ., was 891 bp and

the gene contained an Open Reading Frame encoding 297 amino acids. HPLC results showed that AiiA  was very active

s on signal N—(3-Oxooctanoyl) d.-homoserine lactone was characterized by high performance

SS6 strain, namely aiid i

between 50 and 90°C and the optimal pH was 7. 6. Lineweaver-Burk treatment of the data yielded apparent K and the V
was 0. 998 mmol/L and 22.3 U/mg, respectively. Moreover, the relative activity of the enzyme remained 86% after
storing at 4°C for 3 months. [Conclusion] Our findings will be helpful for further studies.
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