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Fig.1 Common quorum sensing systems in bacteria
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A4, 52454, WIE 82 E M luxICDABE
BTG 5. MG ECIREE (B 1a) 774219 LuxN
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WEIRREG, [ 5 5% 508 I B R R I Bl & AR 1
SEUZ N AT LuxO B L Bifk . K, 54
P4 /NRNA (Qrrl-5) ANEe 5, ff luxR ) mRNA
a5 5% 74 LuxR F 1 (4E 1 3& LuxR g )i 52
), Jash BREE L

AL-2 j& LuxS (S-if 1 [F] 2 2 e 22 2 4% 1 1t )
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(e BAC A EEAER , R 2B IR b 5 5 Bk
A FRE.
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AgrC N IELE G AR BRI >
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BT T PR A= S, T o 38 1 9 OGN 8 o B B
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XF 30C,,-HSL A B & 1y U, W]k AR =
5.92 nmol/L. Keizers 25 ' %11 T LsrB H iR 5] T
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P, Isrd BB F5 yp A G VE s SR & A
JEN B, Bl AL-2 19 ¥ BE S LA 400 nmol/L~
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IRF ARG H A ) 20 B 43 0 AT-2 B RE 7 . L T 4R Ik
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Pevkm, (Hmny NS, ZAEN FURES . e
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T SR R G AAG I BE AT B, Zhang
8 ) LT AR AR AR OO I R IA R TR
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f A6 0 BR 43 591 24 54.9 nmol/L. 8.9 nmol/L, Wen
4 BT T AT LasR S (A MIZR A2 R H 0 Jodn
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WARERIAL ) . BT IO R G AL BAG I A,
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RN AF AL BB A I, O R G2
THeE, AE AR, AT S E R
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T3 A58 T U0 G L AR B i 4% B (forster
resonance energy transfer, FRET), & il T H T
SOy TR ) B A A R . Zhang G5 P 7E
WFh 2% 68 I Z A4 A LuxR 2244, I 30C,-HSL
52 AT, A6 (22 A i I i 4
i, FRETRCRFHC, DIZEGER A AR Hin AR
IS5 0, KR 24 100 pmol/L.
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iRyt E A (EGFP) @b, it 1k Al-2
M A AL (K12b), Al g BE 7R B 7
KR AL-2, R IBR A 0.1 nmol/L. I 2EA6 )y vk
RS HARAF B rE, (DAEER A5
PR BREB, BEEk e, SR —,
AN DA )
2.1.3 AR EHEUE A

FEXHE S 00 F oy ast ket Bt ae i siUsen
Hira oIRGB S5 B 5 EERARL S,
BT e N RO, P TR ARG
I3 BRI R AR R AR 31 5 D e SR 255 il
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W SO IO AL, MO E YRR
%f DMHF. C,-HSL. C~-HSL. CHSL. 30C,-HSL
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Fig. 2 Schematic diagram of fluorescence detection technology for signal molecules
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Pearman 45 ) DUARVEIC ALK, HIRAEIT 7
Fl AHLs [ SERS Jt:ii%, £ C,-HSL F130C-HSL /19
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FIIR R 2 Z s (POEGMA) &4 Tl Ay %
i, RHAZREEEEEZZERNAKET
(AgNP), |4 T POEGMA/AgNP % 4 SERS LIS,
X LR AT B N ZR e 2 . 30C,,-HSL #EAT T 4,
IEXF HAFAE W AT TR, XS E L 30C,,-
HSL {4 HBR 23 51 8 107°F1 10 mol/L., HEIR &
SERS EI1E 22 5, X MaAT i RSk e 18 20047 T
XA R, o QSAE 543 FTEAE YR R AL A
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Fig. 4 AHLs detection based on metal oxide photoluminescence
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REJT, 04 A B U A P RN TR 7 1 H A
VS THT 5 AT WLV AR i HHQ 1 PQS FLIRI 48 4 52 I e
e, P98 T K 5 1,2- A 2k i Fig R
BT Rm A RN, B R E I,
AE T T LA A ARSI A A T 1 L
WAL . ARSI S s S, T

i v FL AR 2R ARG B A A U AR 5P . Capatina
8 19144 30C,,-HSL 11438 B 1A% [ 5 T 4 40K RAE i
(I 22 W ENR A R T (] Sa), Ak
& IR A% X 30C,,-HSL A 5 ) B9 K I v [l (0.5~
30 umol/L) , il FR 47 0.5 umol/L, F Al i
JAR JR W 30C,,-HSL 5 5 LA K 85 3% 3 v 30C,,-
HSL ¥ 3 it 240 B B0 O AR fR I 0, A bl . (4
b S5 5 A A1 B PR SRR L T R B R K
Tateda %5 ™ ¥, 30C,,-HSL ] 17 S ki 4 i |
G40 1 LA S AR 2L Sh P iR T, 4l R S
N KA . PEIL, Fang A4 5 895 T F R
FEHRE T I (RBL-2H3) A K4 A gl e
MM 5 o F R LA BTN (1 Sb) o SR BE R
SR AT BRI AR A TS, LURHIE
ARG, R TR R R T b A
RIS . 18 3 % 30C,-HSL 5| 2 RBL-2H3 4 i1 4
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5¢), SCERT RSV AHLs ORI e S, DIRE
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ZnPc AR (F5d), 33T T HF AHLs &0 1)
it A=A IR o R U AR &0 20 AHLs
AT TR, 455 R Z AL XS 30C,,-HSL A
N, Al E A 2.32~39.9 yumol/L, K I FR A
1.8 umol/L, &M} [E] 5 min, 30C,,-HSL )48 3t
WA 3L, HAbS T HA MR, 45 B
25 AR FT BB AR AHLs 5 TEMPO [ HH JE B9 AH BLAE
FHAREE, SEma (i fe T om B i AR fh i

3
(b A SRR R Y AR
BRAAE /AR L2 P BT LA

-
—
Tt 2 1o 22 T PR A

© SF
i "%, MRS T

)

TR BT P

°
EHB{%Q

si0, % 0@

STEEREY T LD

Fe,0,@sio,
T ENEREY

W5y T ENIE
REvRE:

@

TEMPO-ZnPc ©
_—

T e £ R P
@®

4"

HLL A T

—-—
e Tt 5 1o 22 R PR Y B

emr AR

Fig.5 Schematic diagram of electrochemical sensing detection technology for QS signal molecules
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H A — & 2, 8% kot
(electrochemiluminescence, ECL) il A H A%
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Abstract Quorum sensing (QS) is a bacterial communication system that depends on bacterial density and is
closely related to bacterial pathogenicity and drug resistance. QS signal molecules are an important substance
basis for QS system to regulate various cellular processes of microorganisms. The identification and detection of
QS signal molecules is an indispensable link in the exploration of the regulatory mechanism of bacterial QS
system. It is of important reference significance for the interaction, efficient detection and mechanism analysis of
microorganisms such as bacteria in the fields of life science and pharmacy. It is illustrated that the photoelectric
sensing detection is of great potential for the real-time detection of QS signal molecules with its high sensitivity
and diversity of methods. Combining with molecular imprinting, biological receptor recognition, magnetic

separation and so on, photoelectric sensor could provide more efficient means of detection. In this paper, the types
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of QS signal molecules and common QS systems were briefly introduced, and then the photoelectric detection
methods and technologies of QS signal molecules were summarized. The sensitive media, sensing interface,
sensing mechanism and testing effect of photoelectric sensing detection were discussed in details. The optical
analysis techniques were of a wide range of applications in the detection of QS signal molecule in biological
samples. Fluorescence detection method has high sensitivity in quantification of signal molecules, and
fluorescence imaging method can provide real-time in situ observation of bacterial QS process. Surface enhanced
Raman scattering (SERS) spectral analysis technique could provide molecular fingerprint information of targets in
the QS process of some biological samples. Electrochemical detection techniques could dynamically monitor QS
signal molecules through the changes of electrochemical signals. Meanwhile, much more attention had been paid
to microfluidic analysis technology, because it was taken as a favorable platform for the in-situ monitoring of
bacterial QS signal molecules and QS process by the way of combining the photoelectric sensors and microfluidic

control.
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