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Fig.1 Signal transduction process of two—component system
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i, BaeR i n] LL AR /M TolC 25 1 L & ompR |
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Table 1 Two—component systems associated with bacterial resistance
*1 SHEMAEEXNNED RS
WL W5y F 5 WA R SCHR
L iHMDR4h BraRS (BceRS, NsaRS). AmgRS. BaeSR. EnvZ/  FLEERIMK. ZEHETF2E. Skfudhfd . ZMmEmE. MW [10-11,
HEA OmpR. EvgAS. SagS. YvcPQ. EvgAS. CpxAR. ke WEAAmZ . SFER FOKRE. iR, WUHE.  15-21]
MtrAB. QseBC. AdeRS. SmeRySy. VirRS. LsrRS. FMHME. FIAEF. LM TEE. HHER. SNHE.
GraRS Nukacin ISK-1. IAFCEZR. HE FHAER
ENEVEPS CesRK. CesSR. CiaRH B-MBLIE. ZHHEB [10-11,
FEPRIf R 27]
lfi¥uigasty)id BfmRS. ComDE. CreBC. fsr. GacSA. Hkl1l/Hrll. H#&HK. AHTHR. 245K, HEWZ [10-16]
TE B LiaSR. RcsBCD. RetS-GacSA. SagS. VicKR.
ResBCD. NarXL. QseBC
PSR- WEAZEE  BIrAB. CreBC. VbrKR GluSR. PhoPQ B- P kL2 [11, 22-
24]
FRFLE M EnvZ/OmpR. PhoBR. CpxAR. CzcRS. CopRS B-WREIE . G E. FKRE. Zeik. Mz,
Fik R RS, TR
I EEE LiaSR. WalKR F R Rk, B-WEEEE. ZFWEB. AW [11,26]
Vo)A k. T2
-4 PBPSEEH  CroRS B- A ik e [11]
IBHHLPA CprRS. ResBCD. PhoPQ. PmrAB. ParRS. CrrAB  ZEE K. &IEHT. BILEZX. WETWER [11,27]
WOE TR FLEE NsrRS FLRETAIK [11
k5 R R T 4h
B EEINsrX
Z Y 25 W % MitrAB S R, ZRET R SIhER [11]
T & 8 A% IF %
R
AL L SCVs  PmrAB ZRWE. AL [11]
AR5t
I/ AarG AP, R, (EE. ANDE [11]
HRRERIL
R4
M )i % F VanSR VAT > [11]
B
W& BE 1k 2 GraRS (aps) BREER. THER [11]
T BE R, I PHEFPER
S A 3 1T HL A
B Ik S BE 9 VraSR AR, TTHER. BFEHER. RMIEEA, B-WBEE  [11]
A R ik Ja
PBP2f{)3iA
00 1) 41 B F2 7 LytRS BLHAK [26]
E A
¢ 3k DNA 41 17 DpiB/A B- A Pk e [25]
B2
BLAIAN LisRK. MisSR. PdtaRS FUEETMR . SRR RIS BRI E ZAEME. WK [11]
F.OE®HR. KHANBEE. WarBiiE. [FEAAm 2
TRV 1 EHRER B BE 5 5 R0, IR Ve P

2 BHEREN RS

RN (quorum sensing, QS) RGN

TN H W {550 F (autoinducer, Al), 24§
H 5% s 8 R ERE S0 T 52 R E A EAE
F, IS B8R A S PR Rk g R AR AL, R TR A



*26- EMUFESEYIRHR

Prog. Biochem. Biophys. 2022; 49 (D

ZIUE SR F 2 Nz — e T sME
SRR, R AR WKL
K. TiFhiEER% . Bk R e S A YIRS A S5 )y
T A AR T P20 S WA e 40 A A (] i R
RGERfGES0T, EEARED: a UBERZLE
fRNTE (N-acyl homoserine lactone, AHL) & Hif%
FESHE LAY E Lux] (AHL & W) /
LuxR (AHL ZfK) RGE ™, @WF4DHTFRE
(Las. Rhl, Qgs. Igs), 3-oxo-C12-HSL Fl1C4-HSL
SRR T AHL B[R R 0 b, LISEIKAIP (SEJik
KW RETFRE = RHMERE, PATCS M
F RS, WHIEBREN Agr RS, LA, AR

FHVER L W] LAE L y- T NBE (GBL) 5 AHL 3214k
4G, UL A IR PR 5 B v 2 (8] 9 {5
M. e LuxS/AL2 & 46 LA ok W 0 R — Pg
(furanosyl borate diester, Al-2) N{E54T, BT
FPEI QS R4GE, 764 2 [CPHME B 5 B R rh A 45
fi o d. ¥ #CME{E 54 F (diffusible signal factor,
DSF). Vi b QS RG4S HLER, TE- At 24
PR RYEEH . QS it AR A YR . 255k
HEAE . iR KRR M S AT RS Bl oo A 2 AL
Ay (K2) Hrd, WYY UE QS
ARG AT 25 5 E 2R

Luxlfiy l i | AI(AHL/AI2/
\ ) 2 43 AIP/DFS)
%O AL 057 oo j ﬁ 8 i/ ;
+ | e +
OOO Al2 !
tefR ey B
;Ejpg ﬂ LuxR l+ ZAk @
2k o
P N v
Loy =] W fg‘/)(‘ﬁ
:
- tet (M) v
LsrR SR LuxS -
mtrRC/PorB/ rerKL SatAB VraSRX{ ﬂ A i
PBP1/PBP2 SMHES Hor 7Y
MR RS ‘ i’ !
} ! w120
B- P Bk Bt B2 iR 3 MR | T E R

Fig.2 Mechanism of quorum sensing system inducing drug resistance
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REAK 1, e 26 (55 QS AUAH E BRI Akl 2 . 4
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Study on Bacterial Signal Transduction Systems and The Roles in Drug
Resistance”

LU Shuo-Yan, ZHANG Gui-Xin, ZHU Yu-Qi, JIA Yu, GUAN Song-Lei™
(College of Life Sciences, Jilin Agricultural University, Changchun 130118, China)

Abstract The increasing number of drug-resistant bacteria has brought great difficulties to clinical treatment,
revealing the mechanism of drug resistance has become one of the basic ways to curb drug-resistant bacteria.
Bacterial signaling system is the main channels of information exchange between bacteria and plays an important
role in the regulation of bacterial drug resistance. This paper reviews the relationship between bacterial two-
component system, quorum sensing signaling system, the second messengers, indole and other bacterial signal
systems (molecules) and bacterial drug resistance, and summarizes the mechanisms and pathways of regulating
drug resistance. It mainly includes regulating biofilm formation, regulating the activity of drug efflux system,
activating antibiotic inactivation enzyme, improving drug-resistant gene expression level, promoting drug-
resistant gene transfer, modifying cell wall structure, efc., which involves all links of bacterial drug resistance.
Each signaling system can not only regulate drug resistance independently, but also cooperate with each other to
form a regulatory network to regulate bacterial drug resistance at multiple levels. The above phenomenon
indicates that bacterial signal transduction system plays a pivotal role in regulating bacterial drug resistance.
Blocking or jamming the signaling system and cutting off the communication signals between bacteria could be a
new strategy to curb the growing resistance of bacteria.
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