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Evaluation of the application value of aggregation-induced luminescence TPE-2BC
fluorescent probes in the detection of Gram-positive bacteria”
JIANG Juan ,\WANG Qing s ZHANG Weiyun ,CHEN Min ,GUO Wenyan s XU Zongqin s SUN Chaohui”
Department of Clinical Laboratory ,General Hospital of Southern Theater
Command of PLA ,Guangzhou ,Guangdong 510010,China

Abstract: Objective To evaluate the application value of aggregation induced luminescence tetraphenyle-
thylene (TPE) -2BC fluorescent probe in the rapid detection of Gram-positive bacteria. Methods The TPE-
2BC fluorescent probe was synthesized and characterized by UV-vis absorption and fluorescence emission
spectra. Different strains were detected by fluorescence confocal microscopy and the standard curve was estab-
lished. Sixty-three clinical isolates of Gram-positive bacteria were collected for verification,and compared with
traditional culture method and Gram staining method. Results The TPE-2BC fluorescent probe exhibited typ-
ical aggregation-induced luminescence properties and was highly selective for Gram-positive bacteria, where its
fluorescence intensity was 8 to 12 times higher than that of Gram-negative bacteria. The detection limit was
10* CFU/mL,and the linear range was 10* to 10°* CFU/mL. Clinical validation showed that the diagnostic per-
formance of the traditional method was excellent, the detection time was 52 minutes,the accuracy was signifi-
cantly better than that of the Gram staining method,and the results were consistent with the culture method.
TPE-2BC fluorescent probe successfully detected 61 strains of 63 clinical isolates,including Staphylococcus au-
reus, Staphylococcus epidermidis, Enterococcus and Streptococcus. TPE-2BC fluorescent probe maintains a
stable fluorescence signal in complex biological matrix, and shows good analytical performance in samples
from different clinical departments. Conclusion  TPE-2BC fluorescent probe has outstanding selectivity, sen-
sitivity and practicability in the detection of gram-positive bacteria, which can provide reliable technical sup-
port for clinical rapid diagnosis.
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ML EE 6 WL BENLESE 5 A WL EF U 4T 28 3 1 %2
HEATAT . bR o 2 A ST A R B VR R A 2 T B TR
(10°~10° CFU/mL), R F 10 15 B B 7 B¢ 3 il & b
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Pe MR AGH R — B b ], Kappa {H<C0. 40 &R
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P3& ., R Pearson KM E SRR, BF
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92.1%(95%CI:83. 2% ~97.1%) ¥ S FE K 89.5%
(95%CI:75.2%~97. 1%) . Kappa {H N 0. 81(95%
CI:0.70~0.89,P<C0.001), /R /Hras FwoR,
TPE-2BC TR L AE S IR B BRI RIF 1
K fe, 1CU ApAdt 24 Bk, K 23 #£(95.8%);
MEIE AR 18 &, 4 18 Bk (100. 0%0) 5 YL BH 3L 15
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2.5 SRR AR AR L Jr kA kA5 R
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EFmBR A 10° CFU/mL, #£ 10* ~10° CFU/mL 78 Hl
W BRI IE R R (R =0.994 5), LK% A
SRB(CV) Ry 4. 2% ARG CV R 6.8% , HIN
PER 7. 3% BIFE A IR R I EoR . WLk 3,

3 TPE-2BC R XIRTEF EFWIES H

WIESH P e 2 hr U
KPR (CFU/mL) 10° <10*
R* 0.994 5 =0.99
W CV D 4.2 <5
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2.6 )RR BT 4 A (B 2% 2% 43 B 45 2R R
TPE-2BC % IR &L vk R I B 8] 24 52 min (bR A 7
AEFE 5 min+ 4L % 10 min+ B 30 min + £ I
5 min—+ 25 LA 3L 2 min) , B2 Y47k 13 min, Bi 5
e 18~24 h, TPE-2BC % G # &1 B 41 L £ 57 o 4
BT 96, 1% B IE] , B 8 48 v T A I REOR

2.7 TPE-2BC 2 G HREH L UL AL 1l 5 AR B8 28 it 2 ot i
FE LR R Ak O ik 7E AR TR 2K 3 B P 2R B I
HROR . 7 100 CFU/mL Y S8 e B2 1, 2 658 B
(324+78) RFU #£F+ E (1 089+ 92)RFU, {5 5 4 i
3cAfE KR 73, 6 %0 HETHE 96, 2%, HEEH E Y

JELHL T 50 CFU/mL BRI 28 1% A AL AT 596 42 ok
K, pe Ak 5 96 % 3 B 3k (567 = 89) RFU, K& i & Ny
84.3% ., KPR M 100 CFU/mL &% 50 CFU/mL,
IR R CV M 24, 1% PR 8.4%, W 4,
%4  TPE2BC kRt EHRUNBREHE
% 3¢ 38 B bL 82 (RFU)

(N R0

(CFU/mL) AL HT A A Ky th ARk

1000 1756189 2 1344165 98.5%>99.8%
100 324+78 1089492 73.6%>96.2%
50 TG 246 567489 0.0%>84.3%

2.8 [BEFRAUKEINSE G0 UEZE R MRS S BOBIE R
£E I RUBE A L 6 IR 25 SR R R O 5 A G
TE I PR P ARG I 95 [ (100~1 000 CFU/mL) P, 2 Fil
- K 5 B TE A6 (- =0. 943, P<C0.001) , iEFR
TG R L R A BB 1Y 32 ~45 %, X A [ &
o491 G 22 R OF 6 6] BUOHE S5 e 3R 410 T R e Rl . 7E G
M 100 CFU/mL ¥ B &, L R4 B B R Rl
97. 1% ,FARAN K 88. 4% ,r=0. 92, FEHRAL Y 52 bR As
MR A 100 CFU/mL., B8R 3 36 R 4 B i B 1 50
CFU/mL W& &5, {HAT 6 2 I R A DU 75 5K
3 it ®

AWM TR TR TRERT LN TPE-
2BC %GR A T 9 22 BHPE P & il . TPE-2BC
PCHREN A TPE #0258 1) ATE e, 1 51 A
1F FEL for 32 A1 55 22 BH P TR AN AR R Y B B RE R AR
UM LA T S B0 7w e R L S AL S v e R
BEHLAS  ATE 578 R AR S T 98 6 3 5 imi 4 1 K,
7 LA 240 R ARG I L AT R R A M

ARWFIE LB, TPE-2BC 2 YEHRET X & 2% P 1 11
GRS B PR i 8~ 12 %L X B e B
BRFAMWE MBS M ES, EEHERAEA)R
J2 TR SRR = 1 T R R, % T A A S B AT T
% B M TR A0 B B e 2 B 4L . TPE-2BC
BICHREL 43 T v () IE FL ey FE P RE % 5 8 2% BH I TR
T2 A R S A AR L X LR S LV SRR R
Z e B TPE fi7 4= ¥ M YANG 255 3738 1y 5L F
FRIE Y ATE 851 2501, (HABE5E ) TPE-2BC %GR
I AE 2 5P AU O T A TR T

Il R 36 3iF 25 SR i 7 TPE-2BC 98GR &1 1 1 & 4
BE(96. 8%0) M S BE (94, 7% ¥ 5 TAL G 85 22 e A,
I R SR IR W MER B LA DU B (A TR 52 min, A
P33R i 40 06 T 96, 190, 3 PRkt ofi o 179 462 0 R
FE e E A I R R e Wb A EE R X
B2 PR TA 24 o5 40 B R A Y 50 %0 L B R
HERR R T4 S PUE 25 IR YT G A P B
KEEVE R . 1% 40 I 55 5% BOAR 02 A i, (0 0 F TR
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24~48 h' i TPE-2BC ¢ Y64 L RERSTE 1 h iR
BRI W ah R . 5 A TR 2 W R R, TPE-
2BC 2R A HoA S % . CHEN £ 338 11
MALDI-TOF MS $ R B8 K th # 1 & % & 5t; LI
AR ) B A T I T R AR AR AR A R 5 AR I Y Y
TPE-2BC % R VL 78 PR 45 v VR B 1 R e, B i
B BLRAR AR AE T L A AT s S A

Ty 2 I UE S R R TPE-2BC %8 G #8446 T
FRAF] 10° CFU/mL . 2815 70 Bl #5 4k 6 A% g . iy
IV 1F A 25 38 359 2°%F 4 I A ARG I R L A R IG B 3%
S ARG TN A T A T B, AR 9 A0 A T B R
PR : ATE 85T 9867 AR RO T 4 F 3 4 38 2 Il L%
JEE AR B 2 B BT 08O HAE B T, 4 TR 4 AR B BIL
WK, AR AR G L JE K I I ) RN 22 00 B R 4 4
e Ak R W L oK AR I BR AL 100 CFU/mL B % 50
CFU/mL K P 3% i i A 5 REO 24, 1% B &
8.4%,

R4 TPE-2BC % A L R K 4r M dE (1
PSAFrE R PR . T 4 1 T 3 40 A R L [R] 4 AiF
T =1 8 o 4 S M s 7 0 Tk S B AT A B R SR
X F AR BE A5 A (<20 CEU/mL) , # il 7] %% o4 5%
FNIAFA 5> A FRAE A ) BRBR ] . A SR BF 5T O 1) AL 45 L T
K 2200 NGB [ 2 B ) 4 S A A 0 S TR R S
SEV B BREIBEAR S ORG24
ERE R A A Y P AT LED fl CMOS 1y
485 R DAL 2RI 15 25 A 12

MG PR FH T 56, TPE-2BC 28 6 3R 4 5 R B A
TR K RS, AR 292 ICU 45k, nT S Bk 7 4
FBE B P O A5 FE R R R WE DN e, T T 0
43 WA BRSO U 5 R IR A AR R AR Ry
UG T5 Ge 0 0 A T H AR AT B 5 E Yk T £
TPE-2BC % E F AR AU BT KA 7 o,
W RE B I 2 BT MM . 45 A W R il IS T B
AR R R AT AL A S e JaK e S W D 285 Sy X 3 v JeR
Yk e P PR S AT FE PR 2 A H )y I Pk
AR A D BRI A B T A ) S B B 2 K A
MG AE IR, A, TPE-2BC 98GR £ 3 ARk
CIE R 7 R KR N A e oy A S B 3 LR U
RER™,

25 LTk, TPE-2BC 2GR B Ho AR FE 5 >% PH A% T
PR AT e TR R S L LA AR T P | o
R AR SE A . AR H R A A TR E i
A PR A Ry B (H 3 R e 2 R il ax s
("] REAT A i e . Bl A O 48 R DU 3 % 1 T R R
B2 W R SR 7, TPE-2BC 28 G A R G
TE G PR A A P R | B g Je e 4 o L B 7 25 9 4 L 4%
2GS K ¥ T AR T R R i R M R 12 T K
- R AR A O DT

FBHPR AL EFRARBELEA ZHE,

EETH HH . HBEBIHSLT. I TR
BHXBE; IH KI5 AFANKESL L
ORI RR AR AR R AL
ARIBIE IR LR A B F R AR X AFEK
B E AR DL, X LT LR R S AR SR F
FNAE. R A RAERR TSR F.EHFTEHIT.H
i REEHNATR.REZ2E LBFAL T

S % ik
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