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Mok I 2 22 A PR N TiE  (N-acyl-homoserine lactones,
AHL)VERAE 540, R A il i B IS, %ok
QS R G T 8Ll IR A By T #2117 2 BUR B 8
€S E ST NN TF 1S S GRS e <3 8
HE K REAE LA QS B R , THAF 58 8K 0 4
JoT Bk R A AR A i R (Quorum  sensing in-
hibitors, QSIs)©, ‘EA1RETEA R FL DA TP 4l B 1E
B A A I Bl 0 H B T AR 45 TR Y 45 4 AT
AET. HET QSIs F 2 3 A Jr m il QS. il it
BELIST LuxI %8045 Wl b 87 AHL {55 & ;- @i i i
PN Y3 K i (Quorum  quenching enzymes ) [ i
AHLs 5 516 4% , 8> AHLs (B2 QT {55
32 PR s BB AHL/LuxR &2 5900, X 2877 3% 15 15 I
TR A T R ALK R AN 23 A R A
FOT IRV 520 B AR P K g b ST A )
Z W2 AHL ZLBEEG A AHL BEAL R, X W25 ) il
YL AHLs RJiE#) . AHL FUIHE B8 8 7K P IR 2R
- A TR B 7 A T v 22 R, 1 S B R K S AHLs
RAE A Z N AHL P9 A Bt 38 X 0 B < ke ik
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10 MBR 9 AHLs 5472809, AHL Bt AL g n] LA o3 i
AHLs [P R B, 77 A= AR I 0% Ji 077 T2 R v 22 24 2 TN
Mg (HSL) , AR 1 7 2 5 75 55 3 e Ak g 0 7B 1 7
HAAEE AR, @SS, CUESE AHL
P54k i 5 B 75 B R WE AL & T [R] — Nin 7K fifk il
RS o H AT HEM . 75 25 3R AL G A Nin /K
i ik o 2 il ] e HLA DD ) AHLs (9 RE /11,2014
4F Mukherji S RHGE 177 F AT S 4EEE R
(Kluyvera citrophila) W) % % G L EF (KcPGA)
LR 1T BURE S A3 |3 e RO L A 1T i Y o i
Ze 1t 3-%E I AB M, KcPGA Xt & 6~8 A~ J7 F 1Y)
AHLs # B A

7 A EREF AT R T R R B 2R
ARERRICLAEREPAER, BT IMMETIL
D U B B 22 ) 0 9 AR b TR MR T, fR
T E AL G R U R AR E VR BRAE R AR
%, PRl 2 i AR ok BRI T =
AP A AR D T A s R s B G, 12
ARk, W AAT SCHR A [ AT R 2R A T
QS MY KAE o A SCUAT 8 5 55 2 WAL g A %t
G BIEGEHRT 7K T WO QS TEKAE T, LA A
SECAE A K 7= B T T A A Y B B A

1 MRlEH®E
1.1 E# 5k

LK (Chromobacterium violaceum 026,
CV026) MEAFH ATCC 31532 [ mini-Tn5 %
Wk, RIBERPM:, CSAA7ESNE A EE AHLs
(C4—HSL,C4—HSL ,Cs—HSL) B} , % ¥ CV026 7= 4
FRAEME SR 0 3R o AL B bR PO B SR L TR (Pseu-
domonas fluorescens ) I\ JiF WK ZZ 6F v 73 B8 B0
PR R R 347 PR B T 8 1 R 2 £ B 2 e K ™
Ik 50 T 5T I

Ifi] 5 A0 7 B R IEAL T, 7 F B R ZF FLAT T (T
6 J1.=240 Ulg) , LI RHEARA R R
AR VKBS TR, B 254 A Ak 24l A R A F 5 &
1% T, R AU Ak 24 0 A R A 5 &5 i 45, R
A b A R A B 3 VLR
ARAF LB WizsifR sk LB B3 niE, bt
T8 AL AR W BOR A BR 524122 Al ;Skim - Milk JiE g 5%
¥y, bR I E R RS | s IR W, 55 [H Sigma

NS
12 NFE5iEF
SW-CJ-2FD ¥ TAE &, 95 5t 8 H 05 N &2 3
2R AR A PR A s Biofuge Stratos 15 2K 15y 1 25 0
Hl, 32 H Thermo Fisher /A F] ; LDZX-50KB 7.3 &
NZRVFK A Ay, Bl Y7 88 ;MS105UD
Mo R, S AR RS A R A A
imark BAR1X, 3&[E BIO-RAD;Nikon80i ‘i i %% ,
H A Je BE 2 7] ;Agilent 7890N/5975 < Jit B
(GC-MS) MY, [ Agilent 28 F] ; LRH FR 51 A fL 5
A8, L —EAE AR A E
1.3 REAHZX
1.3.1 [ A 75 25 2% Tt AL im0 o 0% 1 1 22 2 QSls
T PERI 225 Mg i AU T m A& ek,
CV026 H1 %% 5t B B0 il A 2o 1 B 5% X 5504 (10°
CFU/mL), #% 1:100 MR BLLL#200 T LB Rz
(}5 9% CV026 19 LB W7 & A 20 we/mL R
T WARVOCRMAME R R0 E A 0,
2.5,5,10,15,20,25 mg/ml ) [ 52 1k & % K Bk
fitf ) ,28 °C,160 r/min 4% % 45 7% 16~18 h., W HL 200
WL IS [R] J5 5 v 32 [ 2 b 75 5 3R Ak il 8% 5%
14 ¢ AR B A PR VR I 21 96 FLAR b, F AR AR
F K 595 nm W2 OD fi, W85 flE 4T B ik AR 1 1Y)
SCR K AR AR B T A CE AR Y 10 mL
CV026 5 100 mL LB &= HIRE SR LR & 5°F
M, LI AR [R] o vk e A R 2R kAL
B3t DA B, LA N [ E Ak
T 85 2 R AL A 5 552 0 PO IR SR B Wk 2
Xf R 28 CH 1597 24~48 h J7 , AL M R 1Y
FEAEAED
1.3.2 8158 Ab 7 25 28 Wt Al X 56 68 78 3R 7 AR 1Y 5
M AR 4E S SCER[15], B AR CV026 i R G ik s,
Fie 1:100 AR L35 T & A A [ o 2k B2 [
b & FZBELEE (0,2.5,5,10,15,20,25 mg/mL)
B LB Wz, JFnA 200 wL B9 AHLs 42 ,
160 r/min, 28 CH&3% K5 77 48 h, i J5 MK ¥ T HL 300
LGSR T 1.5 mL &0 8 F A 150 pl. 10%
T BRI AR ER AN, FR ¥ 10 s, A 600 L IF T FE,
=¥ 55,10 000 r/min #.0> 5 min, W HL 200 pL 2
o bV WO B 96 FLAR o, R AR A a2
ODsosm , LA NG 550 F AR 56 2HL A Sl X JE
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1.3.3 5@ b 7 8 2 WAL T 2O IR R A
Bk 11 52 1)

1) Tl b A 0 AR g B A R
PR B TR % 1:100 AUARFI LD T LB A
T B B0 B 4 L, A 2R R
4 0,2.5,5,10,15,20,25 mg/mL [ [& & 1k 75 %
K BEALEE , 75 3% 36 h, LA A N g %t 1R | 4540 3
WHEE , BRSNS 2 BRI
P 595 nm A TR RE R, 5 A RO, S
AKIE VR 3 U, JE AT 48 30 min, {8 A= 449 i
EEOEMNEEG, BU1mL 0.2%R9%5 B8 15
min, 352 Y O, THE/KIEVE 3~5 IRE T B,
FH 33% (@) UK 2 TRV fif 181 2 45 1) G (0 o FH AT )
W5E P 595 nm N ARG R B AL BEZH B 3 >
110 LEW B 0 AR X A R e A 3R (1) 354

é%%ﬁﬂﬁiﬁi%(%):g—g@xloo (1)

Xt 1

2) Ot i B AR R b T R R R Ak A X
YRR AR E (s A, 254
mmx76.2 mm, JEE 1~2 mm) AL . & TR 5
B 75% L BEGE WP 24 h 5, FHZRIB K Y |
HET KB H

TELHE R MAbmA 10 mL &4 1%%¢ Y618
R LB W, a5l A& sk R 0,
2.5,5,10,15,20,25 mg/mL Y [# & 1k 7 % K Bt 1k
fitf A5G AL B BB R, 28 CHp B R
7% 36 h [AIHF 15 37 A U A 4 [ 4 o 4L 36
h JEBCH 3B R, JCRK b sE, B &R R
W, BETIOEEEIFRIMA, I AE & H EE R E 1S
min, F A GE & 2%45 i W 40, 5 min 5, A
TR K bk 0, =R T T, PS8
BE P WEE LR,

3) I H LR UL 1 A Ak T AR R AL X A
Wk BOE W52 K 3 R 40 BUBE e, T4
YETR] 1.3.3(2), 5535 36~48 h, 45 )5 H T H KX
SO VR R R TR . BRI 4 CTR 1
B8 2.5% % B W h R 4 b, B H
50% ,70% ,80% ,90% , 100% ) £, BEAH FE MK | 4R
A Wt A Ab B R A R R R AR
1.3.4 [ b7 %5 2% 1 i 0 20 ' 11 B i o i S
E G 052 2 OB BRI O R AR e

ol AR A W5, FH A AR AT AL i A AN [ it
ok (2.5,5,10,15,20,25 mg/mL) {9 [& & 1L F
B 2% oA B 3 7 3 R W 9O IR B TR 1 T U, 28
CHpr B F% 18~24 h, M B /K ff 1% 35 s, 7E 4L
JE L B B %) K A P KA PR A 0 B R A R
FIRENG R o DAAS N [ fb 75 85 25 Ik Ak il 9
T8 WA B X B

1.3.5  GC-MS il 2 [ 2 fb 5 5 %= Bt AL B X 25O
B ML ™ AHLs RS20 2 BESK G 2 2090 5
BAEAE B, TOLMBREAME A 400 mL LB 5
F%, TE 28 °C,160 r/min R % 557 24 h,5 000 r/min
2.0 30 min ZHUUTE , FR IR LR (5 KLY
B 0.1%IK LRI ) A, 35 Clie k% 25 & A HLAH
J& 2 mL R A R VDR A7 T -20 C& .
I b A HH 9 A T A T R 2R T Ak Al L
JF R N 25 mg/mL, LSRN [ 2 1 7 B R
FRE R X HE 28 CAEH 40 min J& , B 4F & A AL
JE MR U T GC-MS A A 5 B RT S AHLSs 1)
ALIE L, S A e OV Jr 3k I GC-MS
1k

1.3.6 i FXHESTE & RBLE S AHLs /94
HAEH ¥ PDB %4l 2 b R 15 19 7 25 R WAL i
(77 F B R ZE AT B ) 6nvy B 3D 4544, f# 1] Dis-
covery Studio(DS) #4417 3D &AL ILAL
M ZINC %45 % (http ://zinc.docking.org/) 145 F]
C,—HSL . C4-HSL . Cs—HSL . C,,—HSL .C,—-HSL . Cyy—
HSL /) 3D 454, 76 DS Btk 2540 )5, R
e M X 42 43 A g R G AR Z Rl A E T =, BA
X} S [ e 1) AHLs A4 FH 22 5220

2 HZRE5HH
21 EEHBEEHZBE QS MEIFEENBEE
o E B ARG RS W TR B, RIS N
A [ Joi i 9 ) 11 5 A6 75 B 2R TR AL T 0 't i B
MO 0 AR B R, PR R O 5 Y
THBMAASL T 5 E 3R H P i CV026 1E T, 25 2R 4
B TR . 9O E R [F] 25 me/mlL /9 [ 22 £k
H 55 R BB 55, 115 CV026 P AE SR AR R
NI R UL N A R A A N
AR B B A I
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TE: 1. 25 mg/mL [ E b 75 % 28 Mt AL B 37 10 2O IS MO B 1

TR 2. A AR 37 0 SO R S B VR

1 EENBEEXRBLEI CV026 £RFEEMIHER
Fig.1 Inhibition of immobilized penicillin acylase on CV026

22 EEUEEZMmMLET CV026 LBEE"
RN RR/NDERENTE

AR CV026 7= 45 0 18 K 1 2 5 M e g
& SR X QS TR FE AR TR], M 2a
HRE A% UL H S N R 2 AR kU
SEALBEAL Y QST 7 S 0 s i b . A Bl (AR
AT, 5 A I % B LA FE L5 mg/mlL [ 2 1k
A 2 BE AL AL B 0T DI B R IR 5 R
it DNIET 2b WA Bl il SO o A R A R, SR AT
KRB WD, 2 0 W R 25 mg/mlL B, X 5%
0T 2 A ) 23K 3] 38.63% , H A DR 1 52 A 75
B 2 BEACEE T O T QS B4, A AE MR
AHLs fA7EMEOL T, #04 CV026 %4 3 = 1
Az AT LLHE D [ T R R Ak R E R
AHLs 35 ZI 400 1 65 W o) 45 B A2 i i H i, AT
ok L 50 TR A 7 A Dk B K 7 R e A SR
23 BEEHSEEBMABXM A BARELEY
YA
2.3.1 [ Ak T 2 Ak T 2 ' A B T A
Bl BTE J R S A R R T B K T
Y i) DR R 5T & AT SRR VR AR R VT
QS 2= 2 50 ik R ] i % T e L R FE 3R T A= ) vk
FEEFA T 20 D T i v 3 5 1) ) R T B B
PR LA P = A A B ) R R AR 3 el
B b 7 B R AL I 0 S O A xS
P A T R ) I A TR O R R A T
A W BB T A R R /D 2 R R R Ry 25
mg/mL B, X5 A ) BT 1 4 i) 3k 31 57.41%
P O AT 2R T b T b i R 6% A 28000 1) 2 ' M E

() AN T Jo e B2 ] 95 5 38 ot AL B 7% 24 h J5 CV026 BRI B 6

E1~7 B FERIMA 0,2.5,5,10,15,20,25 mg/ml [ 5E L7
B F R R 3R IS A TR

Purpurin production

ST R 4 (ODsos)

0.00—%9 5 10 15 20 25
i b 7 R 2 T A i ) Ok
Mass concentration of immobilized
penicillin acylase/mg-mL™"

(b)) AN TR) 5 ik v P [ 5 A 75 25 3R Bt B X CV026 TR B
ESENCE i AL

TE B OR TR /NG SRR R 4% 21 2 [ i 3 122 57 (P<0.05) .

B2 EEXBEBHERELEI CV026 Y QS| &
Fig.2 QSI effect of immobilized penicillin acylase

on CV026
D enEs e
< 1407 | s teme 1™
%E 120} \ a
- = 7 77
= = 100] . 5
5 = 100 Z Joa £
=580 % &
23 wf % ®
ol % =
H= 40l % 402 =
B gl %
0 | 0.0

0 5 10 15 20 25

W b7 0 3% 1 A i 17 ok 2

Mass concentration of immobilized pemicillin acylase/mgemL"
T B ORREING Bk R 25 4L 2 AT B 35 1 25 57 (P<0.05) .
3 TRREREEELEEEHLE
X R B E AR R B0
Fig.3 Effects of different mass concentrations

of immobilized penicillin acylase on biofilm formation

rate of P. fluorescens
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BRI AL B A T R, Dl LA 7K 7= i 2 18 RE B

232 [EE T R R BEALEE X DO R B AR )
BURIE S 00520 i 2 e s n] LA B AN
7] Jo ek e JE2 ) 1] 7 A 77 8 2K IR AL 0 R s 19t
B T 2B ) R S B UL S # . IR da T
H B A T T A AR T A O A R R A T 2R
W B 4 2 SR W D A R I E TS R R AL

Ml B4 ¢ 1 M1 B T 14 A 00 0 I vl 265 A1 1) TR i
JIER A B EOIR ) Bt A S8 ) T R AR
L , A= W R A 7wl LT A3 b T R
I B AR TG vk SR JRUBBOIR ) by I HE BT (8] 7 1b 7
g 2 T A Tl B 08 IR 1R 2 D' B PP M T A4 0 0I5 4 0
JCER: AT Dk 2 A 7K 7 it 2 T ) RS 2 , AT 225 1)
I 22 JE AR

(a) 67 WA W4

(b) A L BE L %E

I 1~6 5 RAA 0,5,10,15,20,25 mg/ml [ 52 1b 5 5 % BLAL B 55 )5 (LW,
B4 BEENESEBMUBMNELREMEEYRENZ N

Fig.4 Light microscope observation of the effect of immobilized penicillin acylase on P. fluorescens biofilm

1 3 1 A F B RE S B UL Y WL B A I
RIS FI DL, I 4b v RT & B T 4 4
WA IR S o B0 455 B —E R
YRR, Tk TR B — A o WIS ) o e v 2 [
M7 R R LA AT SR Bl i e v R R, A
YRR b B 1R, O 25U B SEAR AR 24, B
— B A A TS AL DR W B T O, g o i
FE R 25 mg/mL B, BT B G AT R B T E AE
T B 2% 19610 8 RE 05 A7 280080 55 9 1 Ml B T 14 i JE
RETT o 5 AR Wi IR B (0 25 2R — B IR SE T
W] 7 A 75 R 2K T 1 Tl T %€ I B 5P T A ) 5 )
SO, AR DU R BEJE A PR T QS ARG 3R
KA RO T AR YR AL

24 BEENHEEZMHUEREERARERSN
ERAMEERN RN

BP0 R R A i ) K Sk £ SR U )
Ty, Ay LU A G| e Ry B e P M B AL R AR A
Y, IR EUR S AR RCE A AT 2 MR B
W SRR, T E A S R AR AL REAE T
sk 175 A A 75 5 2R T A Tl X6 ¢ 16 {15 P T L o il 2
FIER A B2 R, I S5 R AN TR 5 7R | BEAE T
ot e B B S, o7 W Pl A DS H S AR 15
mg/mL ), AT LLSE 4= 90 B A0 2 gAY 5 4 b
T QS B s R g, v BE i o I 1 4 A i
MR I 194 i DR g S ok S BN M A1 2 1 il 0k 119
TR, Li S B R R R QS RS
TR 3 Fh AN E B RO R IK Gl A QS AR
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T 1~4 4p 2R AL A 0,5,10,15 mg/ml [ 5E 46 75 75 %
T £ it 15 97 0 0 10
B5 EAENEBRBUBYELBREME
s E B EiE R R0
Fig.5 The effect of immobilized penicillin acylase on

the extracellular protease activity of P. fluorescens

PRBFSE , W] QS FRGEA FUR i i e SR ] 4 3k 26
HFE R TEE, RO L83 A A0 D P 23 0
K, QS REARERIE ENAIEE, 2T HEk
WA R BEALEER DIRE, AT LUHEN G i3 7K AHLs
A B S A K T AN MR T A
2.5 GC-MS ME Bl E 4 B 1L B Xt 5 St (& 2 A
B4 i AHLs #3400

it GC-MS Al LA B WA HFE 6L f AHLs 1Y
R4 o NI 6a Hon] LLFR H A3t 3 Bk 9 Ol 1B HL M

115000
110000

W 167 A5
— L L N—
fEEEEEEERigREEic:

11.433

U T AR
Peak area

I} i)
Time/min

(a) RINMER) AHLs

FE S 3 FE T, AR PR UL T A B 5T 4
WL, HIERE £ 6,8,11 min 25 47 T X R Y
AHL %355 Ce~HSL ,C¢~HSL . C,—HSL, /1 & 6b 1
AIFE 3 i AHLs #A T B #h  Hrp CG-HSL T
Wit 2, U0 [ T 75 25 R AL XS C—HSL (Y
il T P e 5 9K A SR DA A 6 D TR A T 4
FEH TR 1A AHL B BS Aac T K 41 B A9 BE R
JEWAR 5, 45 A0 TR MRS F X C—HSL A B 1Y)
BERHE
26 NFHEHSWMEEEHmUES AHLs K918
E{ERA

O3 S 1 BT AL LG 5 R 22 R] 1)
AHEAE R, T0000 285 A7 i A2 A i R 38 o il
E5ORTA] A R % 22 mT 00 1 5 A A B AR IS
Y, kT — R e IS K . R 1 TR
S R B BE 1 AHLs 5 B 2 04T s o, Horp
Cy—HSL W4T 53 f i o A BFSE R W 2 18 K 2 85021
W AHL BEAL G 2 N s 2 A% B (N ) —7K ik i ) Al
By, 3 R 22 A AL B, T AT T RURNAS [ 2 1 I
Yy, ok i B L[ A v T, | S AT AR (N B
AL R A% (T3 2 R | 22 A R 551 W &R ) 1Y 7 7 Al
T fhle 5 %) DT 284 5 5 R IR AL g 2 e iy — A,
HA AHL Bt AL il 2 B8 19 75 25 2% I8 A i X < B 1)
AHLs fE FHRCR B, — 25 A a 1B 2 41
FEM) ZRAR, TF o W LERE A 1 AMRSF I 225
FRIGPEAL s, 1 55 T PRl 11 2 5 TR 4 ik i A

115000
110000
105000
100000
95000
90000
85000
80000
75000
65000
60000
55000
50000
45000
40000 11. 467
35000
30000 6.4
25000
20000
15000
10000

10700
FRF i)
Time/min

(b)hn b #E 5 AHLs

.00 8 00 12700 13’00 16700

E 6 GC-MS#MEENEBRBLEXEHBRAME AHLs B2
Fig.6 Effect of immobilized penicillin acylase on AHLs production by P. fluorescens detected by GC-MS
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70000
o0 | |2 i
50000 -
40000 -

O 30000 |

U 1T AR
Peak area

20000

10000 |-

Ce-HSL
AHLs f5P 2
Types of AHLs

7 BEEXEERBUBEXNRLHRARE AHLs BT
Fig.7 Effect of immobilized penicillin acylase on AHLs of P. fluorescens

BN BRSS9, S A 5 KEE AHLs 455,
DALt 55 JE B 19 AHLs A1 7 85559, AR 1 ] TG
A RRABE IR R B, (LR OR A 35 B 2l 119 B

AR S i 1) T K6 AHLs

®1 BSERBUBTBEEXRFATE)S AHLs 2 FXEITH

Table 1 Molecular docking score of penicillin acylase (from Bacillus megaterium) and AHLs

AHL #F % C~HSL Ce—HSL Cs—HSL C,—HSL C,—HSL Cy,—HSL

S8 78.314 83.513 100.351 102.007 113.816 126.04

N IRFT o S5 SR R e b KAE K 3
Flv AHLs #EAT/E I 1508, 25 R DL IRl 8, Bl rh 2 81
T H % EZBLLE 6nvy 5 C,—HSL.Cs—HSL.Cyy-
HSL %2 1935 P4 5 2D &, ol LA ) AHLs 5 il
Z B A AR 1, C—HSL 5% PEA7 s A 51
KA BEREIE i 2 A2 Ce—HSL S s PEAL s A
B L 22 SR AR A TR 1 3 A, S
PR BY 1 A B S0  Cu—HSL 5596 P07 A5 A 5%
R ER RN 22 E R TE AN 3 Ak U X
WCHE 2D EIJC I o -5 IS ) (6] 9 25 (R A 42, B8
T A KBS AHLs R4 19 R, URT G
HSL H1 C,,—HSL 5454 19 3D BIHE17 5097 .

&l 8b 43l s 1A gE FIK BE AHL 5 H &% %
Pk Ak it 43 7 Xt #2049 3D B, AT & ) C—HSL 5
fit ) 45 5 A Cu—HSL 5% , C,—HSL # 45 & 22
Bl Mk i M, ME D aERE 5
C,—HSL AL, S B 2, g2l T Cu-
HSL HA K BB | fES T8 il £ &k,

3 #Hig

AW T EE T HE R CHEX
ZERUAT B X DO G BRI B 1Y QS IHIME T . i@ at
LR CV026 K E T /N [R) o o vk B 1 5 1k
B 2% It Ak 1 6 98 O B M TR AHLs A9 40 i 4 H
2 WG 4 I B A% 1 5 4 78 R 1Y 7w b, 4
VR R 25 mg/mlL B A 2R 5 2] 38.63% ., £
HIVE TR, 28 AR B M A1 1% A= 4k S 0 i A 2 1
it 1% 71 ¥ 52 B 5w, LS R RO M | Y i vk
BE R 25 mg/mlL B, X5 A 0 R B %) 390 o 2R 3 5]
57.41% ; >4 i o i e BN 15 mg/mL B, 56 4= 41 6l
T AN B T DR B T 0 AT
THOCRR AR QS RE, iR AN RILZ
M, GC-MS 25 R | fi A8 0% AR T i
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Inhibitory Effect of Immobilized Penicillin Acylase on Quorum Sensing
of Pseudomonas fluorescens

Shen Yue', Lao Minjun®>, Wang Dangfeng', Cui Fangchao, Lin Hong®, Li Tingting®, Li Jianrong'
(‘College of Food Science and Engineering, Bohai University, National Local Joint Engineering Research Center
for Storage, Processing and Safety Control Technology of Fresh Agricultural Products, Jinzhou 121013, Liaoning

*Zhejiang XingYe Group., Lid., Zhoushan 316120, Zhejiang
'College of Food Science and Technology, Ocean University of China, Qingdao 266100, Shandong
“College of Life Science, Dalian Minzu University, Dalian 116600, Liaoning)

Abstract Quorum sensing in spoilage bacteria of aquatic products is one of the reasons to accelerate the spoilage of
aquatic products. In recent years, due to the use of chemical preservatives, many spoilage bacteria have developed resis-
tance, and their safety also worries consumers, so the research on safe and efficient biological preservatives is an impor-
tant topic in aquatic preservation. In this study, we tried to use immobilized penicillin acylase to inhibit the quorum
sensing of Pseudomonas fluorescens. The quenching effect of immobilized penicillin acylase on Pseudomonas fluorescens
AHLs was verified by CV026; the effect of enzyme on biofilm was studied by optical microscope and scanning electron
microscope; the activity of extracellular protease was verified by milk agar plate; the interaction between enzyme and
different AHLs was predicted by molecular docking. The results showed that the immobilized penicillin acylase could re-
duce the content of AHLs in Pseudomonas fluorescens, thus reducing the production of purpurin in Pseudomonas fluo-
rescens CV026 and the formation of Pseudomonas fluorescens biofilm and extracellular polymer. At the same time, it also
interfered with the expression of extracellular protease. When the enzyme mass concentration was 15 mg/mL, no obvious
protein inhibition circle could be observed. Molecular docking results showed that the enzyme could successfully dock
with both short chain and long chain signaling molecules, but preferred to long chain AHLs. Compared with C,—HSL,
Cyu—HSL was completely wrapped by amino acid residues around the binding capsule and connected with each other by
hydrogen bonds, with more hydrogen bonds and stronger binding. It can be concluded that the immobilized penicillin a-
cylase has good quorum sensing quenching activity and can be used as a new preservative for aquatic products.

Keywords penicillin acylase; quorum sensing quenching; aquatic preservation; Pseudomonas fluorescens



