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FHR RN R R B PF-1240 R IR MR T R A X B IR K BT &E
BEOR B R B HD 1

B, TEHZ', ¥ W', EYF! EEEF',
(CBHERFERHAFEIRFR AHRFREENMIR LS
PEZEILERKEMTESEZLE
PREREBERFEAGHEFR

FHhE!, BRR", F&EEY
FHBARE R T KA TARFL P
LT 4RM 121013
L7 R#E 116600)

WE BHAAEQS) @B did N-BtA & L &M N B (AHLs) 5155 4 F A Z 3R eyt £2 3 i BRAR B B 3 K (QQ) B4
SR AR AHILs, % 4 6l 5 B SR B F 7 & 69 — AP Ak F B ik — F 4R A QQ 5 PF—1240 & i M Ao 5 0 b | 38 i ] IR 3 A
F P M s PF-1240 6 = A A | 4555 R B 60 AHLs #4750 F #84%, vk S ah A B 90K & F B b %o 535
Pt F B S AT ISRt Asnd18 AR R T B B At R TR AT A S AT LB A QS MRl AR R
R K At 4E4E AHLs A A0 49 R AL Ay, g pH ALK 4 7, RiE 8 by 30 CE A 20 °C, sbsh, % KB A A EIE T
M b X R 6B R AR A | % LR B E 15 pe/mL B A BE 60 B 41.93% , 4 bl A R T AR, A
B AR Asnd18 R % vk PF-1240 B 5 M2 R B & P 09 K4 B L B8, 4 B PF-1240 69 3202 38 3+ B R R 75 56 4% 8F ARUIK B2 R
AT LR E,
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A SR T TR) IS o A7 e AL IR ) 2 AT TR, 2
FENE AN A R 3O S BRI IR TR
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HEHEFIILEA | = HEL5H , PR A A B R Ak LA
N R AT I AR AE | e RO L PR R AR
PR A H IV 3 AT OE, BRI R
ol SR 78 IR ML i AR 2 BV BT S AT
KA . B AR R T ILA Bl B0 B 454
R PR K e, AT LA ol X — Ao 1 R AL 5% A
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TR BN (Quorum sensing, QS) J& — 12
FAETHUAEY R A A0 IR IR 8 (5 R GE, =R
TR V& HE R TT DL A R A R 1 B PR AE A B S
(Autoinducer, Al) {15 543, 06 AL 46 3 71 K F
PR AR IRIE U N B BILRD LA R PR 5 Y AR
B9, AHLs & —Fh JCHER AT JEF AHLs 19 QS 15
SOrTAE 70 Z R0 AN B R B, R 28O 24 TG
P (G 4N 8 5 433 AHLs /v % QSPl, AHLs Hi 1
Ao 22 Z TR N TR RN 1 1 Pk 5 000 % 2 B 1 )
HE YK 3 A7 Bk BB K B BE R R kg T
AHLs HY5 5PN, 30 QS AE#5A7 R il 40 B 2
JER A, K RREE BN QS il B I FE AT QS
A5 1) e DAL 3 32K 118 1 2 ) Jo ok Ay A SR 7 490 i 551
(Quorum sensing inhibitors, QSI) , QSI Z M5 54
R A R w11 b IS S A
PR T — AN G e A ] 5 AL B
AR P K (Quorum  quenching,  QQ) fiff fE 9% (i
QS 554 F oG, B L — kol bR & 1k
TG YDA R RE S BT X RR E I R AR,
IF A2 5 40 A KW

Li S5V YUk BT AT LR T QQ il oA 44 i 48 i
G AT AR FE R R X AHLs i 27 1
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BEAR B R4 R B PF-1240 84 3 22 P53 B 348 ol R 8 T 18 AEAR RS B W 37 ) 25

fift BB M . Wang 4 UOVMA 2¢O B 5 B 18 PFO8
(Pseudomonas fluorescens 08) 173 85 1 Ffi i 7Y
AHL Pt 1L B PF2571, W] DL i 4 £G5B
(Aeromonas veronii)QS W & WA I+, &t
PF2571 4b 3114 216 0 7 B 6% A3 3408 K 52 484
XEWE QQ A 1E A & i O B 70 i ¥ fE N A
R T AR, A BAMA 1 Bk K 25 6 5 5¢ ' 15 By
P PRI AR B 1 FloET Y QS K Bl PF-1240, I8
T AHL BEALBG , GEG% TP i B v K Je W1 (Hafnia
alvei) [ QS I il FLBUE K1 77 A, AR BESE
o R B AR PF—1240 (9 K I PE | 3 o A 7
PF-1240 ) = 4ERIAVRN 2 7 X5 45, PRI TERY RE
B2 v W G VR S AR L, JEXT PR-1240 #4724
T, IR G PF-1240 g2 K QS i il
RORIAEAL, S PF—1240 78 52 B p il 13 34 B
WA,

1 MBERZE
1.1 R 5iF

W 5 Wy R JE W TR 43 B S DR ZE 06, (R T
T R 2 K7 i T I B 5

TIANprep Mini Plasmid Kit J5i 7 /]y $2 3 71
& ,dt5t TIANGEN 73 7] ;DNA 43 F f b5 i Marker
(100~5 000 bp) , 4= T A= 41 T 2 ( 1) By A BRA
A];Ni-NTA 6FF His #3458 (1 24kl & . s
Wik, A TA Y TR () Ay A BR S 7] 5 PBS 2%
MR 2xSDS & H i EREZE v (& DTT) .SDS-
PAGE B¢ Uk 0 & R iR R & 3% B R A
BRI T AP A W) B AR R 2 DNA $2 1K
A & BB EEE DNA It &, FilEs =
KA FAA R AHLs {55 9T (C,—HSL,
Cs—HSL ,Cs—HSL .C,y—HSL .C,—-HSL .C,,—-HSL) , %
Sigma 23 7 ;LB E IR UG LB W%, 7 5 A
MR A RA A,
1.2 MUE5EE

7890N/5975 S AH 4,35 B i HE ]l (Gas chro-
matography—mass spectrometer, GC-MS)1{¥, 3 &
Agilent 24 ) 5 75 BEREAN T IBORE 2 A R IRy
A BR 2> # s Mini—PROTEAN 2 3k1X .GelDoc XR+
2 HE B R =4, % E Bio-Rad 24 ;PE
Victor X3 R, & [ Perkin Elmer 2 &) ;UA-

2550 48 4143 6k BE T (LC2030 R iR S0 A (0 3
1, H A B ; Agilent1260 fm RO AH (035 |, 36 5 %
FER ;pH-25 B pH i, [ #;LEGEND MI-
CRO 21R BV VREGLHL, 56 [ FEBR KR

1.3 REH=*

1.3.1 Al A AR R BRI A dl ik DS [ 5 A A5
Fy 3 PF-1240 i = ZE 2540 1 S b A7 5 1) LU X, ik
FE 7 9 RH AL EE A v 1) ok 5T M BR M T TR (Pseu-
domonas sp.)130 F I EFH 4e56 MM, KB EHH
FEoN oIy 2 A, B B HERY SR 1 A& B R
PRAFEBENR Ser, BIAVAAFSS 75 M ol b6 B A
1TV (https : //swissmodel.expasy.org/assess ) ,

132 7 P MR R IR, H PF-1240
HEAE R AR AT 40 X 4 ] DS ARk
1788 F B 25 A i UL AR AL B B /N3 R e S AR AL
DA B 9 Ay 3t DT A AR 1, R [ Bk 8% 19 AHLs FY
3D 45t K5 T PDB 4 i (https://www.resb.org/)
I DS B AFHEAT SR AL o R X SE /N gy 1
Cdocker 58 X, WK1 AHL 5E AR 4
BALE KA G RER RN, HEWE S E A S
Ty, AR 2T X e g 0 i B SR W4 A AR ST
FIETRIFAE N 5 RN 578 1 B R A i,

1.33 ARG AR S DA K
W WY 4 G F B AR, RN E A BEs it
AR AERE, TIN5 e A 0 P A OC B
MR, 78 DS W A ST )R R H BT LK
Prepare Protein 55 4b# | 344 Cs—HSL ¥ & 0 JF Bt
& 44~ Ligand, 778 J5 2284, 78 T 2 AR
AT EGEAL H) B AR, HEAT AN R, iifi Run
BATAES BT, 7E Report #2271 B9 Summary £ 3%
Fe Hp 2 Fie B 28 A28 B8 (Mutation energy ) MK 2 55 %
BRI A R IATHEY , RRR AR R R
M AR AR 1Y 25 5 2R S

1.3.4  Asnd18Trp 2875 iff i A4 2 [ ik

1.3.4.1 78 Bk e AL 3R 3k 18 28 KW AT I (Es-
cherichia coli)BL21 (DE3) R4 1.3.3 v i 1)
RABGER PGS B E M Asnd18 HEATE M5
AR BORLIR AL AR Tk T8 RS R Y
JFORLEE AL B K W AT BL21 (DE3) B2 25 40 i v
Bl e SO WL % i, T A 215 B R IR R
(Kna,50 wg/mL) % LB BEEEMEF4 1,37 Cid &
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PRI R & R 7E & 2 mL Kna (50 pg/mL)
() LB WA EE TR R F% . B 1 mL 4b T 4%
AR A AR, FI A T7/T7 terminator 38 JH 5] 4 i3k
ATPCR 1, 58 Je F Uk 077 328 BH P 8T R, 4% BH 2 7T
JITXF IOE PSP BT 7 P i A T O, B R 20
1.3.42 WEHEHWFERRE

1) BEPEB R BE 1:100(V/V) By o4 32 il 51
% Kna(50 pg/mL)# LB AR RE #5637 C, 160 1
min Z5F TR AR5

2) BRI IR RIS BON, WO 1 R
1:50 4 Ll 4 F & A LR diE R 10 LB Wk s:
FRIEH 37 CHiFRE ODsos,n (LN 0.6,

3) M TR A K B0 B B R T X AT
ST FETC I ERAE A ) R RO I TPTG (2K
FE R 0.4 mmol/L. IPTG) #4715 5 335,16 CHL
EANES 12h J5, B0 EB, WERE,

4) B B0 E MR B0 B PBS 22 vl

*1

(pH=7.4)HATE VL, Br 2o ARG R AP 2 5
] Ho o AT 5 PBS, 1 B A 78 43 B 5 B S 7E VK
VO SRR T R R 0 TR A R R A W e T
T X HHEA T B0 (12 000 r/min, S min)

5) F R E O R A b O 0E &
HLUKFE i o 0 W TCUE (JH PBS & ) 4% B 20
wl, 0 3m A ZE R B 2xSDS 25 (LR 2% ol ik
(% DTT), # /K ¥ 5~10 min, ¥£ 47 SDS-PAGE Hi,
VK, HAY R FRE S TR E T =20 CIRAT
1.3.43 SDS-PAGE fEH MUk BB E 150k
Je BRI 129009 50 B IS 5% H e 48 e 5 K AR A5 0 2
FBORE B4 LR, BAERE 10 pL, HLUKJS (9 5
Jie e i MASEEL R {B] A 5 FastBlue R Y2 1) Y
AT, B N REIRZE Y 4 20 min, L0 268
BRRE A — 15 5 T KT £ kb 2
S R B0 2 IR L )5 R A Quantity
One BRI M . SDS-PAGE 435 JI 1 4 i
Be i W3R 1,

i B ALl &

Table 1 The gel preparation table

845 12%% % % (10 mL) 5% 3R 4 B (5 mL)

30% %) i & (29 = 1)/ml, 4 0.83

1 mol/LL Tris—HCI(pH 6.8)/mL 0 0.625
1.5 mol/L Tris—HCI(pH 8.8)/mL 2.5 0
10%SDS/pLL 100 50
10%PAGE Jfiz %t B 7]/l 100 75
PAGE J 4% %t 7] /L 10 7.5

ddH,0/mL 33 3.42

B AR/ mL 10.0 10.0

1.3.4.4 Ni-NTA s bEm lg2lifk R Ni-NTA
6FF His #1258 4l 4L & X B 19 8 1k 174
fb, BAARBIRINT .

1) HCH Ni-NTA T8 4 o8 [ e 7 45 48
b TR 36, LR N Y 92 vl e EE AR
GRS R R

2) B2 fEAE AR A Elution Buffer B T 125
e SP AL LS HE

3) HkEEinA 2 AR ARFR B Atk i H 28 1%
HEH

4) JFhn ERE RFES AR G B D
PR A ROR

5) FFESERUE, I 2 A5 A AR BU Binding
Buffer 18 PEAE 7 I UL T 28 W, A ILIRAE , H &2
T 25 WAE P K 280 nm Ab B WG B BT L4k

6) THURA AU, M 2 5 ARBUA R W vk
£ A9 Elution Buffer YEli H & H, EE ML #HAE,
WA B A VR A 2R, 1 B AR K 280 nm Ak A T
JEEE T AL

7) WEYERF, A S AR Elution
Buffer YE/BE 5 , 4k 25 FH 5 A B PR LA 8 4l 7K 3 Uk
B I I AE B (1) R I PR 4T, 2~8 CIR-AF .
1.3.5 PF-1240 278 [ i B2t i S
AH AT - T 3% % (GC-MS) Wl 7 PF-1240 58 2% i Xf
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BEAR B K B PF-1240 649 3 32 M 3% 3 A 335 5o KR T2 1 AR AR B B2 64 37 %) 27

AHLs B7K i 16 P, AR AR AR IR 77 v R T A
SRR 3, A FESL I L 500 1 B3R S X T
VN SR K T e e DS W (S = A T
mL/min, 3 2 HE R (m/z 800) FIk £ 2 1 1
W (SIM)BER (m/z 143) REBHE

¥ PF-1240 222 il 5 AR AP 25 9 AHLs A5 i
i (C,—HSL.Cs—HSL Cs—HSL . C,—-HSL .C,,—HSL
C,—HSL)IR A, LAiA #] 10 mmol/L Y e 4 & ()
RAKZ &4 20 . AHL,500 pl. PF-1250,480
pl PBS ZZ ol i, BARFA 1 mL), #E 30 °CF L
3h 5, it GC-MS ME 5% AHL &, i+ 5
3UCEIIME, fm BTG M2 O 100%, JF T
PF-1240 X} AR 9 A9 AH XS . [RIAE, 7F 5~50
CTHF 3h J5 , W& C—HSL MR & &, Hlf
AT pH 28 /i . pH 6.0~9.0 (PBS ZZ i), 1F
30 CHY R IR EE T, K PF-1240 AR [R pH 2%
WIS Ce—HSL W%, 3 h &, I 22 4% Cs—HSL
4, AT E PF-1240 B0 pH {H
1.3.6  PF-1240 €75 RgxF QS (4 i/ H]
1.3.6.1 PF-1240 X} ¥ 55 15 5% Je . 18 AE W) 1B 1) 5
W 4% & vk Y PF-1240 (0,5,10,15,20,25
wg/mL) 7E 28 CF 55 7% 48 h J&5 & 0> (6 000 r/min,
10 min), MG K 0h ¥k 3 WG T8, [BE 35
min, RJ5, A 1 mL 9 0.1 ¢/100 mL 45§14 | =
T 15 min, Bifi J5 4k 22 B JC KIS U8, RRIE VER
TeJn K8 NI AE W RS R TE 33% (VIV ) VKBS R
B, I FHEEAR AL 5 ODsgso AR (1)
T A R 0 A X 1 ] R0

A= P REEAR XA ) 26 (% )=

Xj‘ ;Hﬁ éﬂ OD595 —iﬁg@zﬂ OD595
i | |
X2 ODsgs, x100 (1)

1.3.6.2 FEAF LB tEmE IS T3
SR, 1 AR EEAR AL O A S [R] 5 A PR -
1240(0,5,10,15,20,25 pg/mL) F 55 3% 13 % 1)
PV R JE W 5, 7 28 C T Hi 5% 18~24 h, 4
WA A R K S, LR 25 s B W A K
fift B o8 R B Rk Bl 7 R ARG T R AR i vk iz
Bl K S WL W G I 8 0 B A VS N B 35 R
BB o B B - TE 28 CF K597 48 h, LA
FEER HARN,

2 ZHRS5HW
2.1 F3LE3 R EREEE

T A R S5 R AR D) e T B
SR F AT AR BTSSR R T B (R X-
ray , NMR) BUAHR 51, BER ™48 A K, K,
X TR B AR TEIRE M, AT S A T K
FHA R e WO RURS: . 53— T T o 3t )32 B R 1)
K& AR ORI £ i D R S X S i kB A
U, 5 — R AR A (A7 PR ELAE O o 1 B R Sk
LI B 5 A5 TR 25 A

[vi] Y58 A AR AT AR S M figp e - R [R) A BA
H B R P 9 (— A5 k) A d TR IR
LA AT T L R Y A A (RN SR
FOR BT e IR AL o ) iz
TN B 45 SR e v B, A RS IE R, — AN B
S5RGBT 309 1% H 11 5T A AT DAL TR L
R 2 M S TR PR G XS 8h 1, — A E A
JoT (R 25 4 o LS SRR Y I ME — P, BRI )
S5 RGO PR P 2 R L — 5 R 1) PR O [ W A
L1 BRI FE AU, A SR 48 ] DS ) MODELER ##
FEEAT AR AR, H B AT B 9T A KR4 AHL i
PR R BUBE , oo B 2 A R/INIE JE 4] 1, T 1 437
R Ser 7 TR B #EM &6, It HAEAS TR 19 XL
B AHL MGG A PRSP S DOk AR e
J& 130 H1 i) 4e56 ([BIFR T Saa 4 3k 11 P 2 Mk
PR 5 A5 ) SR A5l , R AT ) R AR 45 21 T 4n 4]
1 7R ) PF=1240 =4E458), 7T LA Hiz&E A H
A H5H T BRI ofBa 451,

Bl 1 PF-1240 =444
Fig.1 Three—dimensional structure of PF-1240
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2.2 BT

X T B R ) PF—1240 28 AR AL i o) FH $r
[CA L EH QMEAN J7 R PP P ICA S B4R Ky
— AT T, RS TR0 B 1 2 P Y A R
BRI JE S AR X, R A R R 2 A
PER B o ) DA R R 90.0% 11 R, K]
PR B A e, WE 2 /T EH,
PF-1240 17 99.7% ) 28 JE 12 5% 3 o A AE 56 1 A5
AN T2 A o e A

Z-score /R IZBEH QMEAN 738, R
R 25 K J 75 5 1 90 245 4 1) T A LA o b,
S E B RE T T O % R 45 by 1538 56 45 4 1) — 3K
PEBR R AT B R B T BRI QMEAN 3T
51, s GRS 806 2 /D bR 252, A
3a 0] LA W PF-1240 19 241 & 4b F K o X 8,
QMEAN (1) Z-score J-{E/N T 1, B4 )R B & 1545
K 3b) LA H,PF-1240 5 QMEAN 43 {8 K
0.31,ZfAHE T O, LB R A7 A F T F —25

0° 180°

99.7%TER — LN
95.0%7EH —EmLk N
W so.0%tE =%k A
B2 PF-1240 EARBEMERMEETMGER

Fig.2 Laplace conformation evaluation results

of PF-1240 protein model

Comparison with Non-redundant Set of PDB Structures

0.5F

I9—1k QMEAN 43 {&
Normalized QMEAN score

|Z-score|>2 e 1<|Z-score|<2 e|Z-score|<1l

0.0

QMEAN Z-Scores

ameaN BT T 0.31
cg I T H-o66
Al atom [ [l -0.08
solvation‘:::]] 0.40
torsion ‘:::[I 0.28

(b) 42 &) ik 4573

Y model

200 300 700
EAEViDNING;E )

Protein size (residues)

(a) LETH 20 A

700

500

3 PF-1240 ZEEREREBFMER
Fig.3 PF1240 protein model quality evaluation results

2.3 PF-1240 5 AHLs #9% F i

AT GEh, BEH KA A 5 IR R A R4t
XF PF-1240 #4738 3Rk, I FIH GC-MS X H: i
SR FRIEATIFSE, & PR PF—1240 AE4% 1 KA [F] Bt
FEAE KB AHLs!™, O B B PF-1240 5 K [A]
AHLs 2 [8] (A0 ELAE 0 22 SR 4 5 i 2 1R 25 5 1)

g

KA IENR , AL 701 R B R PO B9 £

SFEBER AT — 0 R RIS 2%
Kl 4 v LA 1, PF-1240 W5 AHLs il 08 (%%
0 R 2k ) MH % I 2 R R AR FE AR T B 4%, B B %k
fE PF-1240 Wi feohperh k¥ EZAEH . H
Ser176 5 C¢~HSL . Cs—HSL . C,—HSL .C,,—HSL .C,4—
HSL 5 28 AH B AE T, 1 GIn244 5 Cs—HSL C—
HSL.C,-HSL A S B AR, Bt ik 2 A"



F24% MWW BHRE R R B PP-1240 89 F SR 50 R XPHE Bob KR T B AR IR B 0 37 ) 29
FERRAE PF-1240 W VE O BATBGR B ORSFPE o B 380 3 B RE A M/ o X 43 i k24 X EREOK

TR, A LRI RR A S AHLs JE B

VARG T I PF-1240 % K58 AHLs B4

HKATAER (B G REZR) o thR 2 AT PF-1240 5 BEAFICICR
AHLs HYRF A8 5350 GUH, O HLBE 3 B EE 4 1Y
CHSL @ CoHSL o, & s
oAl ) o @
& ~ L~ Al
. R S~ T N H
PRO. LK & ein = \
B:437 \ s B:445 N LEU
| gy, S5 4%
& e s ¢ .
if o B
Ce-HSL C,-HSL
s W@y & i)
'8:197 @ £5% @
o N~ P m; iy S8 N @
H /N S~
\, T~ :356 \ H
ARG 4 N \/\/\/ J\ g1
8:442 N, il v
LEY
X A:131 A3
81 SL 8 -
Cg-HSL Cis-HSL
a5 I3t PR
@ & g @
& o f yan
@ @ r ' 25
& e, © N\ /\p/\/
- L \
53 €39
a O & P o @
4 3
@ @ 455, FO I+ )
B 4 PF-1240 54 [E AHLs B4 F34# 2D &
Fig4 2D diagram of molecular docking between PF-1240 and different AHLs
#2 PF-1240 5FRFE AHLs &6 AW S EBRKE
Table 2 Amino acid residues of PF-1240 with different AHLs binding sites
AHLs EEYOn ERAE - X383
C,~HSL —-20.9405 Leul97 Val245 Ser246 Asn418 Pro437 Argd39 Ser440 Argd442 Gln445 GIn613
Ce—HSL -29.0439 Leul31 Ser176 Leul97 Ser198 GIn244 Asn418 Argd42 Glnd445 Trp612 GIn613
Cy—HSL -30.4758 Leul31 Serl76 Asp196 Leul97 Ser198 Thr199 Ser243 GIn244 Asn418 Ala635
C,—HSL -37.0665 Ser176 Leul97 Ser198 GIn244 Val245 Ser246 Asn418 Pro437 Arg439 Serd40 Glud41
Argdd?2 Glud4ds
C,—-HSL -38.4831 Ser176 Leul97 Ser198 GIn244 Val245 Ser246 Asn356 Asn418 Met428 Ala435
Ala436 Prod37 Argd39
C,,—HSL -45.1476 Ser176 Leul97 Ser198 Gln244 Val245 Ser246 Asn356 Val369 Pro404 Asn418

Argd20 Tyrd26 Met428 Serd31 Ala435 Ala436 Pro437 Argd39
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2.4 PF-1240 EMIRET

Xf B S A BEAT o0 A, SHRAE S IR 4
A A IR0 AT BE RS G AL s T A
1T 4 1 BRAL M T S R K 1, PR R R —
T E B LR Ty AR H, AL
FIAS A Bl T4 v T 0T G 40 108 3 o PR, AR A 3% 2
T B A5 5 DR SF R IR By HoR K F8 88, i
T Serl76.Leul97 Ser198.GIn244 Val245 Ser246 .

Asn418 Pro437 Fll Argd39 17 K L 10 A B 5 28
A5 AL S R R SR A 5 R AR R A B REAN
], 454 B Ut Bl 2 AR B R B, T LU %
418 LY RA T 58 R fe, HA5 6 fe i
i, H-1.65 kcal/mol , Uit B 58 45 J5 il 5 JIC W 45 5 B
Fa VB sk, SR, 3 U I L2 AR i S5 5
FLR I 5 AR BRI 5 55 B IE

3
)
£
ki
= 1
=23
o 2
®E o
k:
]
= -1
=
-2
SEEELEEEEEECEEL R ECEEL PR EREELREEIT LI EETTE
%/u
Mutation
sSummary
130 Single Mutations generated for QQ3.M0002
[IndexjMutation utation Energy Effect
(kcal/mol)
1 B:ASN418>TRP |1.65 STABILIZING
2 B:ASN418>ARG [1.51 STABILIZING
3 B:ASN418>TYR [1.33 STABILIZING
4 B:SER176>GLUHL1.04 STABILIZING
5 B:ASN418>PHE [0.99 STABILIZING
126 |B:SER176>PHE [1.71 DESTABILIZING
127 |B:SER176>HSC [1.73 DESTABILIZING
128 |B:SER176>TYR [1.84 DESTABILIZING
129 [B:GLN244>PRO .28 DESTABILIZING
130 |B:SER176>TRP .59 DESTABILIZING

The table reports up to 5 lowest energy and up to 5 highest energy
mutations. For the full list of results click the links in the Results section.

5 PF-1240 W EMRE
Fig.5 Virtual mutation of PF-1240

2.5 PF-1240M*" Wy RE R EEEZ RS
6a K 275 il PF—1240MY it 25 14 A1 Tk 1A
Hof M A 1 Maker; C 5 B8 N-W R HLE 1 ;
N-W (pure) H 4L )5 (9 & 1, NE 6a 7] LLFE H
WA T HA KA TR (—AET 65

ku, —/MIKTF 25 ku) i PF-1240 %878 fiff , H 92 PR )
/N5 BT A il ) R /N AR TR 156 B 5 2% il b 2 1 T
fifi FH BSA 11 o v 3000 X500 &0 2 PR-1240
v B2, AN 150 mlL 20 B r 2 JCREG , 0 8 I
SEE B IE Ak )5 BBk ]k 5] 43.48 g/
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BEAR B R4 R B PF-1240 84 3 22 P53 B 348 ol R 8 T 18 AEAR RS B W 37 )

31

mlL, 7EZ R AT, PF-1240 19 ik 50 30
C, 2R G, NE 6b H 0] LLE H 258 75 i 1Y
T A T RRAR AR S 20 °C L HAEMRIE A
B ATE T, 33X R o % AR il ) I L 3 N M A
Fr i, Rt ke ZE AR AR 7 LR e v ) o FH AR T
B SEAY AN, S AR B fGE pH E AR E A T K
(Bl 6¢), N pH 9281 T pH 7, 4 pH>T7 B, %

75 ku

65 ku
i
#
-D’?
=

i 5
25 ku !

(a) JE 738 O 2 HL K 2]

[=2)
(=]
T

AR il 1
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Semi—Rational Design of the Quorum Quenching Enzyme PF-1240 and Its Inhibition

of Quorum Sensing in Hafnia alvei
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Abstract Quorum sensing (QS) is a process by which bacteria communicate with each other through signaling molecules
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such as N-acyl-homoserine lactones (AHLs). In vitro degradation of AHLs by the Quorum quenching (QQ) enzyme is an
effective means of inhibiting the production of spoilage factors by spoilage bacteria. To further enhance the activity and
usefulness of the QQ enzyme PF-1240, a three—dimensional prediction model of enzyme PF-1240 was constructed by ho-
mology modeling and molecular docked with different AHLs, based on which the key sites affecting the enzyme activity
were screened by virtual mutation and Asn418 was identified as the best mutation site, and then the mutant was ex-
pressed to analyze its enzymatic properties and QS inhibition effect. The results showed that the mutant enzyme had a
strong quenching ability for short—chain AHLs, and its optimum pH changed to 7 and the optimum temperature changed
from 30 C to 20 C. In addition, the mutant enzyme effectively reduced the swarming and swimming ability of Hafnia
alvet, and the biofilm inhibition rate was 41.93% when its mass concentration was 15 pg/mL, which was much better
than wild enzyme. This study shows that Asn418 is the key amino acid affecting the enzymatic properties and enzymatic
activity of PF-1240, which provides a theoretical basis for the rational design of the enzyme PF-1240 and its application
in the field of fish preservation.

Keywords quorum sensing; N —acylhomoserine lactone acylase; molecular docking; virtual mutation; aquatic product

corruption



