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Abstract Antimicrobial resistance ( AMR) of bacteria has increased worldwide dramatically and the develop-
ment of new antibiotics has been slowed down. Therefore, it is urgent to explore new anti-infective drugs or
therapeutics. Quorum sensing ( QS) system of pathogen is closely related to its pathogenicity. QS system in-
hibitors could significantly reduce the pathogenicity of pathogen. QS system is mainly composed of las, rhl,
and pgs systems and Sargentodoxae Caulis extracts mainly containing caffeic acid which has shown QSI activi-
ty. In this study, we proved the antivirulence and antipathogenicity of caffeic acid against Pseudomonas aerug-
inosa at the transcript and product level, then we further investigate the target of caffeic acid in QS system by

using molecular docking combining the mutant strains determination. The results indicated that caffeic acid
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could reduce the expression of QS-related genes rhlR, rhll, pgsA, pgsR as well as virulence related genes such

as phzAl lasB. Motility ability and biofilm were also suppressed obviously by caffeic acid. Chinese cabbage

and fruit fly infection model analysis verified the antipathogenicity of caffeic acid. Caffeic acid might inhibit

QS system by targeting the pgs system based on the docking analysis and gene mutant strains evaluation on caf-

feic acid.
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Tab.1 The strains and plasmids used in this study
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R IIAZE AT 30 min 537 A48
&S, I ddH, 0 W 3E, Mg L, i e ]
1 mL 95% CPEE0E T A E e ODys o
2.4.2 HpEE

50 L i el gR PAOL 6 F 5 A ARV
FE 25815 5 mL LB 71,37 °C,200 t/min 555% 16 h,
8 000 r/min .0 5 min, L3S FFINASEIRTAY
S5, R IR A )G 8 000 r/min B0 10 min, P54
DA A 1 mL 0.2 mol/L i1y HCl 4] )5
FE, I E JCHLA 0Dy, ™
2.4.3  JINE G B

¥ PAOL s 8532 UGBS0 pL M T4
REHFEZ58(% 5 mL LB 1,37 °C,200 r/min £
%12 h, 8 000 r/min &[> 5 min, B 200 pL #HK
FIE A 800 L 2% WEAE 4 WA 1.5 mL EP 4§
Hr, 37 CREH T 30 min, SR 5 I E TR A )
15 OD " o
2.4.4 &%

PATT B FRAFIY PAOL P2 ODgy, 4y 0.5 K555
A AN TR v BE I R 1) B4 AT R R S 200 pLL A6 sk
HRI 2R, R 2 WL TR A B 2R3 A
BIGHRE] 37 CRFA, Ji9R 24 h BRI
Jei FR4S SR Y o SR8 Bh I DL .

VKB HHEEE S B2 wl ODgy o 0.5 FY TR A



. 870 - VUL R 2F 240 HARBRE AR

554 &

TEE AR 25 ry s F e o 8 5 PR 7%
| 37 CHFAE 17 12 b, gasshism ™,
2.5 minFERR X $R 4 (R 2R AR R SR B I
2.5.1 THEEGEKEHEA

AR e I HERR AL B PAOT S B % f5
q&%%ﬁg,ﬁﬁ 10 mmol 7 Mg504 G5 ODsooj"j
2.0 6 10 pL B EALKL 0. 1% H,0, JH#H
e ZEH, HRZEE T EARE 7 10 mmol Mg-
SO, HIUEARA TCE B SR ,30 CTHEF 6 d, Jf
ESE AR A
2.5.2 REBEFAEA

A7 ] A B T 5 A () 9 2 7 M R 7 LB
WP IEFE)G T 8 000 t/min B0 5 min, 2k
Jei F 5% (A RERERS PRAAR E B 3 ODgoy o 2.0, K4 C
BT 3 55 T I A0 KRR R Bl R
FH4% 500 L FEJS I I ST TS TR 4R A O
T B 20 HRI A S 0 HEPE R DL AEEE 3 h
T B . JiFe T 25 CH 3R 10 d,
24 h Gt — A7 IE R
2.6 UNHEER{E B RIRR
2.6.1 4F3tix

M PDB 25 1 H5 408 P AR A5 5 4 i I T LasR
Lasl \PqsR \PqsA 19 3D £544 (PDB %) , H]
pymol XJ 2 [ 7 47 Fil 4b B )5 75 31 3D 4544 | pub-
chem $c4f PEARTSIINMERR 1) 3D 4544, 1) ] moe F
178 VNG T IR B4 R i
2.6.2 RTAKIEE

PRI AL W Bk 5 58 BE PAOL ((AlasR ) | PAOL
or

(ArhIR) \PAOL (ApgsR) 35 A5 AN [F) ¥ B2 wh v 1%
% DMSO [9 5 mL #ifk LB 53250 TF 37 C 200
r/min F A FEFE,8 000 r/min B> 5 min, REH
. WA 10 mmol i MgSO, & % 0Dy, Hy
2.0 J5, 8010 pL {FEAEIZ 0. 1% H,0, HEERE
2, RZEETEA 10 mmol (1) MgSO, & 1H 1) 75
FUEACH) BRI, 30 CREF, WA TS
FSXIE A

3 HIREGR

3.1 WIHEERXT QS RE R EXERERIERIF M

FREAAR Rz 400 1) 550 A 2 il 248 TR A G, AHXT AR AR
RO S5 DR R H A 4 i DR A A R Y L A
WA B ARG LE 24 h K2l 37 °C 2444 T
1) ODgoo B 22 1 WINHE R X PAOT 1) e /N1 ) e 2
%2 000 pg/mL,

LA R 5 if 15 771) DMSO A% R, 7E AN 52 1)
AR 5001 000 we/mL (o HEER £ F T, 4G D
QS RGEAHICIHEA rhiR (rhil \pgsR pgsA S w5 1EH
AHFIEH lasB phzAl 555 . G5 1 B, Wil
MERR W] 0 B AIK T rhiR (pgsR (rhil  pgsA FEIRI 3RK
HATES 8 ~ 12 h NAFFEXS T rhiR (rhil \pgsA .
AR SR IS PR 2 s 55 , TR
TE24 h R pgsA WMHIERT . Lab, minmEER X
QS FHKEEIE A F lasB phzAl B FIBTERE KAl
FAIVHIVER o X F B M R 0T 4 28 A5 B 7T 1 QS
ARG RL R B SR E

45T

YHH“**“W\,,

S S e S B N
T
0024681012|41618202224 0 2 4 6 8 101214 16 18 20 22 24 024 6 81012141618202224
{5} ] /h I )/h I 5]/
(a) rhil (b) rhiR (c) pgsA
1.2 1 15T
09 r » 5
= : S 10r
— 06 g
|7 5]
T g u
03 / 3 05}
[ P o A S R
024 6 81012141618202224

[
(d) pgsR

I TH]/h
(e) lasB

fj]
0246 81012141618202224
IR )/h
(f) phzA1

—@—control —Jl- 1000 ug/mL ~NFE= 500 pg/mL.
BT iiHERR T QS FRGUH G N FA Y R

Fig. 1

Effect of caffeic acid on the expression of QS associated genes
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Fig.4 Effect of caffeic acid on biofilm formation
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Fig.5 Effect of caffeic acid on the pathogenicity of PAO1
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Fig. 6 3D structure docking results of caffeic acid and

QS-related protein
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