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Research Progress on the Construction and Application of
Macrocyclic Fluorescent Sensing Platform Based on
Indicator Displacement Assay
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Abstract Supramolecular fluorescent sensors can address various detection and bioimaging issues related to the environment
and human health. Indicator displacement assay (IDA) is a supramolecular fluorescence sensing method that can convert the
chemical changes caused by molecular recognition into easily observed fluorescence signals. It provides a unique and
innovative sensing method for the detection of analytes. In recent years, IDA based on non-covalent binding has been
developed rapidly due to its advantages of high sensitivity, adjustability, real-time, and low synthesis effort. In order to meet
the diverse needs of IDA development, a variety of supramolecular macrocyclic hosts have been involved in the construction
of IDA sensors, such as calix[n]arenes, cucurbit[x]uril, pillar[n]arenes, efc. The recent research progress in this field based on
different classes of macrocycles is briefly reviewed, focusing on the application in biochemical sensing, and providing a
reference for the construction and application of novel fluorescent biochemical sensing platforms based on IDA in the future.
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Figure 1 Fluorescent sensing for citrate based on atripodal
anion host-fluorophore complex!!
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Figure 2 Schematic illustration of monitoring the uptake and
transport of organic analytes in living cells by using IDA?]
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Figure 3 Strategies for creating hypoxia-responsive systems!‘!
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Figure 4 Schematic illustration of the binding between LPA and
GC5A and the IDA principle of fluorescence sensing!?!]
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Figure 5 Schematic illustration for IDA operating principle of
TMAO fluorescence sensing by the GC5A-FI reporter pair and
chemical structures of the tested reporter pairst??)
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RARNIER UL B EAR. 24 B AR T R B
b 2= AO, AO MZOEIKE, HLR TSIl T
RHERZE AL AP BB A . Bk 2 41, BT WP6 5l
A I L JEE 47 HEL B R 7 4 it S i 2 i) B 2 1D 535 0 ) 22 ¢,
T2 R R 2H T O 4T AR RS A T i T R AR
P A S5 ) IR

2022 4F, Kubinyi BREHEHRIE T DL IDA KR
PR FAEM o T 44 K Bl 9L s, M AT I{E
WP6 FIPHES T Yebl IR 1 (OX 1)ZH AL A A2 K I W
st 4R 2 B BET 7RSI, 24 WP6 .5 OX1 Iy, 1T
oy F I AT RS S B VE K. MA Bt e, 4
AR Bl LUEm R4 G0 B OX1, kR OX1
HI7e RS, (B2, BT Ca?' /Tl WP6 HIZAERE
REER LG, MARELEER P EEHAEER BSCHE
)R N AT 4EA R B RS, (BAESEYEE
# B1.B2.B3 1 B6 M A& B5 2 Fhde A 7= 5 b, il
SEMIYE Bl S RBEEFUME. WFARRM, % IDA 1EK8%
PRAL T — P E] I SN R s A R B P A R B

SRR
4 ETHMAHERR IDA

B 1 ESCHR R B =M ORI EARSL, BB
Z AW RIS 0T LUSLF T IDA s, 7RI T
fAT B A 4.

2017 4F, UGG EZHNE T IDA TREE S T )
5k 1 bR (DIMIE) 1) i R 00 P R B M A 8%, Ml A I 3 3
2L T (STERFE/RT, LA BREEMTICI p- AR 0K Thefk
{93 JE B AL A7 SR 95 (SS-B-CD-RGO)FE g A SR il 5 35
(H#E. M5 (OK . 138)F ) DIME 5% /.
A3k B B EEERE f-CD LLFESE B-CD IR B ek
EEARE AV, 24 ST 5 SS--CD-RGO K%
E A&V BoR9e K. BT DIME@SS-5-CD-RGO
K45 & H B ST@SS-B-CD-RGO 45 & 50K 5 15 LA
F, M EFRHTY) DIME fA7ERT, Gkl ST #f B, M
SHPOEWE. BT ST ML RH#HE S DIME WK
ZIAAETES R R, %GR IR AR X DIME s I 57
HAL R A PR RE.

2020 4F, Park BRAZHBUIF & T — PP RERE X5 € 7 AT
WP ARG AR 1R IDA S, A6 0 R 45 591 i 3
75 BEIRIEZ(NACs). ARSI 2K H VIR & LM~
(41 AR S TR, 25 Tk 0 i (NDID) AT E 5 I i (PDI)
YRR EARIRF. TERIR T 0 NDI W %2 21 5 73
K, T PDI FECR GRS, B 5K NACs T2
HH-FAREE&YH, BT NACs 5ERERRSE A
Ay, AT LA ko B 458 e, AR 5 % M A B
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Yibr BRI 25 %, K P3 (Spd-3) S A ME R AL &
BF, AICALE A B IR DCM5-B-CD 4R Rk
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Spd-3 A LUK A AEA A 22 0y Z R A S TR AR 1L
HEAT BUAR. B JE BE9E R BB AR AR ) Ik (Spd-4) 55 B0 (1)
P4 AHLL, St SR AP 22 PRH 1 AN A 22 PR 1 2
BRIk, X SCEERIE ) Spd T & vl LA i a7 ik 4h
JL P I IE R RE 77, 3G SRAKYA YT T ROR A P R AR 2
T/ T B

§ Host-Guest " stage ordered
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Figure 10 Schematic illustration of the sequential host-guest
and second-stage ordered self-assembly between probes P1~P3
and DCM7-4-CDB2

2020 4, Ballester SEPSILAAR 4]0 BRI -7 IR BT
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GBI EREZED, RAERICHE K. 1E B Trifr
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B S 58, UA W DL 5 9 1) 455 55 A 778 RF M 32
R B IEFFE/RT] RF RIS B & 1S e AR 4L
(WB AL B ) A SRR . AT A% 88
FA T ARBEALEAS I, SEI T PRER /KT I U =0 . i
&, WATRBARZRERAR T HI 25 BRI o5, 78
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Figure 11 Schematic illustration of the tetralactam macrocycle
based dual-mode colorimetric and fluorescence indicator dis-
placement assay for UAD4
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