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Abstract With the advancement of precision medicine, there is an urgent demand for in situ imaging and targeted
therapy with high specificity and high sensitivity. Traditional fluorescent probes are often limited by aggregation-
caused quenching effects and frequently suffer from issues such as high background signals, poor photostability, and
insufficient specificity. Aggregation-induced emission (AIE) materials, with their unique characteristic of being “off”
at the molecular level and “on” in the aggregated state, provide a new strategy for constructing high-performance
biological fluorescent probes. Enzymes, serving as key biomarkers in disease processes, exhibit substrate specificity
and high efficiency in biocatalytic reactions, making them an ideal trigger mechanism for achieving controllable
response, precise fluorescence activation, and signal amplification at disease sites using AIE materials. This review
comprehensively reviews the latest research progress in the interdisciplinary frontier of enzyme-responsive AIE
materials for novel diagnostic and therapeutic strategies in biomedicine. Based on the physicochemical nature and
structural characteristics of aggregates formed after enzyme response, we systematically categorize three molecular
design strategies, with a focus on elucidating their design principles, response mechanisms, and significant achieve-
ments in the diagnosis and treatment of various major diseases, including tumor imaging and intraoperative naviga-
tion, diagnosis and treatment of bacterial and viral infections, diagnosis of neurodegenerative diseases, and theranos-
tics. By enabling controllable “off-on” signal switching and targeted amplification, enzyme-responsive AIE materials
demonstrate great potential in improving imaging signal-to-noise ratio, enhancing treatment precision, and achieving
synergistic diagnosis and therapy. Finally, we analyze the current challenges in this field and provide an outlook on
future development trends, particularly new design paradigms integrated with artificial intelligence.

Keywords Aggregation-induced emission; Enzyme-responsive fluorescent probe; Structure-property regulation of

aggregate ; Targeted diagnosis and therapy of disease
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Scheme 1 Schematic illustration of enzyme-triggered “light-up” mechanisms of AIE materials and

their strategies for integrated disease theranostics
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(A—C) Monitoring autophagy and diagnosing human pathological tissues of pancreatic cancer with AtgdB protease-activated AIE
probe QM-GFTN* 261 (D—G) an enzyme-activatable AIE probe QM-HSP-CPP for intraoperative pathological fluorescent diagnosis
of pancreatic cancer via specific cathepsin EP7,

(A—C) Copyright 2021, John Wiley & Sons; (D—G) Copyright 2022, John Wiley & Sons.
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Fig.2 Hydrolase-responsive AIE platforms for disease imaging via enzyme-triggered aggregation
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and signal amplification

(A—C) An ALP-activatable AIE nanoprobe for tumor diagnosis and intraoperative fluorescence-guided imaging[zg] , (D—F) enzyme-

mediated in situ self-assembly AIE probe for mapping the distribution of acetylcholinesterase in aging mice brain'!".

(A—C) Copyright 2020, John Wiley & Sons; (D—F) Copyright 2025, John Wiley & Sons.
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HERREY T AR . B S AL (MAOs )/ Sy — il i i 28 1) S A I, 32 A0 5 P AN 70% [R] 5% 1 ] 1 il
(MAO-AFIMAO-B), Hirbr, MAO-A TEMVARAE FERAE S0 vh 2xid ik, & —FRA 1) i e A= b
HEW . MAO-A BEMEAL B IR B A 2, IRz Fe b 7 A i e A 05 0 A PE Y BT . Hu S8 8
T AT LA MAO-A H5 S M UL IOTE (9 ATE SGEGR, FH T M2 97 —IR{L 5% . TPE-TThPy #F A 2 i
J& A3 F P B DU S RE S5 R 28 MAO-A S A0 iy TR HL AR RE SR | A2 i 1 HADGIE iR is PE AU A RE T 1Y
AIESGHGA TPE-TPys, SE8E T MAO-A i B Mg 09 g 5iad7 [ 4(A) ] 20568l gy, SeRE R
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Fig. 3 Hydrolase-responsive AIE theranostic platforms for integrated cancer diagnosis and therapy

Tk

(A, B) ALP-responsive AIE probe TPE-APP for synergistic photodynamic and chemodynamic lherapyHtﬂ , (C—E) GGT-activatable

AIE photosensitizer TBmA-Glu for selective tumor imaging and ferroptosis

[40]

(A, B) Copyright 2024, American Chemical Society; (C—E) Open access.
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Fig. 4 Oxidoreductase-responsive AIE theranostic platforms for integrated cancer diagnosis and therapy

(A) MAO-A activatable AIE photosensitizer TPE-TThPy for mitochondria-targeted theranostics

photosensitizer TPAPyN for hypoxia-activated imaging and therapy >,

(A) Open access; (B) Copyright 2025, John Wiley & Sons.
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Z A PREEIE H R S T AU ISR RO TG YT RCR , I, Lam 888 F 2 A0S0 b b 8 i g 5
I 5 (Nitroreductase, NTR), /8 T NTR Wi i (1 17 ATE SEHGR TPAPYN. TPAPyN [ fif§ J2 ik i 5 A1
RANCHESH TR (PET) AR T9E6, 762 AP AE NTR /E T il 38 5o 238, 4 h®E
HE B2z 3 2 e ORI, A B TPA Py 78 AR S5 50 7K 4H I #8 E CER SRR TG AR AT 77 AR TR0
AW, SR Z R A RCR L 4(B) ] BRIRINIZTT A1, Ak SR i 5 5 1 FH 0 1 1A Ak
R . Chen 2501 FIBE S 2 W BIHRS I0 (ELISA ) 55 ATE BEREES 4, FI)FH g2 434 vh i 0 843 D A
TCAHEAL = A ] RAE &SI BT K AlEgens, SEBUER FIRTIN (04 S2 3815 50K, AT/ A B 12 8 11 38 FH 3 s
AFE.
1.2 ERMARI WA BREF S LM RIERRIS T PRI A

TEAYIRN , P2 RS (B, TP, RS ) A L 23 () S BT ve o | B — Al e 55
PEZE T BYRE AL, WAL Bl H,0, i ) SRR A (g b 8 T R S SR R L R A TP R A ZH 21
LR, FECA—(5 SN AR A S e A AR ) S 5B R T, SRS S S
P L OBUI R 7 114 SR I 1 B R RT DA S T Al R SRR L AR v T (ARG I R T | (M EL S T
P, SEATAE S BAG UEL T 7 AT ) B R G470 R I B U ATE B4R A D B,
B[R] e A AR I N A5 AT FRF AlEgens H1 40 BSTE ORI I 77 A 52 I A5 5

Ye S50 kg 1 MR 7 £ AU ESTPT-ATE #4841 Br-3N-2Et. 435331 7 WA BE G n] Sl i s,
TR AN, BRI A2 B Br-3N-OH Jf- B & Mol & 850 F N IR T4 8 (ESIPT) , HREIFETH
RICOMFAER, SEBEOL RS R IR . /R E Wl i, SRR T T, ER T
MU R A L AU e T o B S P T IRAR A B 5(A) 1. K il 5 L e B (55 A F 18Ut
RUGENCHRET BT 2 —Fh i R SRS . Li S5 W 8 T H,0, FIZ1 418 1% B (Cathepsin B, CTB) 4[]
PO I OB Y ATE R4 Chz-Lys-Lys-TPEB 1T 8l ik ok HE A (L BEHR A9 BRAR . %8R H TPE Y ATE JE5C
CTBFER RN )RR KB (Chz-Lys-Lys ) LA K H,0, W i AR S AT 2H L1 5(B) 1. ARSI e R B 7
IKAHH A B A A BIES FFAL T2 6 S RS, T 7R BB BT i Mk ) 34 22 91 il 9 RE AR 56
(2R K G CTB & 4, 24 H,0,45 CTB [RIRHE I, 55K KB CTB I#E] H2RHRR L F 4k H,0, F fkK
fi#f, IR B 7K AlEgens PR IR AL , 9655 B [ K 5(C) |, fEshi T shikBEEe ) Frvh, %
PREF DG St FARTMAT O N B e vk 25 S iy B — 30, FLAE LR AE IR 3738 I vl mT s b ) 6 HH BB 1) 0
B, N BB REREAR s AT W RN XU 23 At T8 T H &I S(D) .

WE AN, A VR A [ 8 30 e ) 2 i IO SR 3 MU L ATE #R 4T, 1T DA SE B IR T 4 e
1) 5 R AHUE SR S B (5 S W, [RI o PR SRS A R T R APk . Yuan ZES0 Mg T
L 7 ) ATE #82%t TPETH-DVEDIETD-TPS, i Rl Bf 4 5 2 R 4 il -8 (caspase-8 ) A1 ¥ 41 IETD
52 e R AC-3 (caspase-3)IRBIF S DVED, FHiE4E T A HA A ZEOE A S 1) AlEgens| K 5(E) 1.
Caspase-8 [/ FIJ2& It sl A U8 1738 [ - — 25 300 caspase-3, caspase-3 fE AT & HIEN IR
Z40 S A MR T, B, A R R I 1 2% E0k ik e 1o S BROBCR TR ATE R 19 4 28 s B
caspase-8 i [ 14 £ € 30 38 7t B caspase-3 Wi o (Y 21 €30 38 , 45 8 T2l FR 4% A0 b S i 1 mT AL (5 5
[EIS(F)FIG) |, B 25 s S A0 R TR P4t T i R ANS T — IR Ak PPAG B

2 BEIIREMIERIRS B ARTERERFRER

7 F AR 3 A A S AR B PR A0 2 T SRR A A L ATE (A Z v, 201 18] B A ELA 82
55 . RALEMPAOAREL, AT REVIRTIG OG5 5 B0 tgi bl , (E7E 5 2 A BRERNE vh 5 52 B 2R T | 4
ZURMRE LT D) S NI, S ECREERSS AT E | A A ER . AL, i = | i A
F L BRRON . RPN A 2 AR LA B IRl Y A 2R SR AR A, 3 AT S B A A K )
TEEF RIS e A AS P, Rl B SO S AT AR s BRAE ), AT SR LA i )l B 1] L2 %
G A M BRI R, X 2R T A R ] AR RERE 2 S PR T AR AR ML R S RE S AT L

A
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Fig. 5 Double-locked enzyme-responsive AIE platforms for integrated disease theranostics
(A) Esterase-responsive dual-lock ESIPT-AIE probe Br-3N-2Et for high-contrast imaging“m , (B—D) H,0, and cathepsin B
dual-responsive probe Cbz-Lys-Lys-TPEB for atherosclerosis imaging:m ; (E—G) dual-enzyme cascade-responsive probe
TPETH-DVEDIETD-TPS for visualizing apoptosis ™.,

(A) Copyright 2025, American Chemical Society; (B—D) Copyright 2024, American Chemical Society; (E—G) Open access.
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I P 0ok R BRIt L i o PR K 1 AR AT, P ST R AR RS A A, DA T e B e 4
ML S AU RS, FLASSZ I I 5 40 . IR O FARE B R MR S5 2 W 53R 97 . o 2
IS A E AR IR SN A 225 ALE WA RkIE—25 43 S Bt )i 5 XA 1y WG 28 1A T .
2.1 BN MBREIFS LR

BRI R A2 AT B — B N A, AR ERVERTR , AR IIR N R AR A AL,
TR P RSB . X 7 R IRRERS A RUR 1 2 F iz sl , DT SEBLE M5 5 R T )

2125 O — 2R BB E L o IR LA O Cn s . sk VERT . e /e SE) B R TR U 740
KEER I 43R0k, DR BE A AR WA 2k | AT dm AR Ve AN ) B 2 R 7 A P B 22 0l 32 3] )2 O
FE B R () ATE FREF BT, SR ATEgens 5458 1 B IS0 DA R B 2H 288 ARG . FRETRIIR RS R
H1 TSR K P BE E AEAE , ZEK TP HICIRAS , ORIMET 805 5 Y H AR B RE S DB 2% 7K il BH W7 56
HlJa, /0 IsiK R E 3, T AU IR, TRET 0 T Re e A1 240K 8l N ALY A T 1 40
KEERE CANAOKRETHE | GKRER L 9K T45 ). RSBk (I Z5 A T T T B L 5 i A it B BE 1 55

{H 2 AL B ) Y ATEgen- 22 IRZE A 2R, 11T ATEgens F5A A0 80 - R A 52 sl M2 IR 45 g A 2
BHAS A 2l Fe . DR, [ B AlEgens 55 22 IRAH R i B 22 [a] (R A -8 0C 22 00 T i s PERB IR B0
BN TR BRI, Zhang 25 R GARIT T AIE JEOT 5 4R A (B (AR RO R, W T
TPE-G,f, pY  EEE [ R 5153 F [ B 6(A) |, ZHEF AN 2 (TPE) N Ak 6#%, il #8615
RN AR R f, ) ] | SRR IL I ZIREEYI O s M Z KP4 [pY , MBEK, REHIE/R T E5 K
7 IR B ) K oS A B R E M RE O BRI JE AL . BFe s SR, IR AL s =R (pY ) Bk
(AN 2pY) 0] g E ISR AR A, AT RO 52t MEEY)E 15 b IR EE & 5 Bk R
PR (f) %5 H RE R ALBEN B IS 195> FRIsE K VE R, SRS A TP 9K R AL RIS 5R I s i K
JE CHZRRECE) A e B RS 23800, W KBS AR Y ) 55 4180 ATE 20 F N2 sh i BRI, 5
HRAHCRTFREE 6(B)~(E) 1. % TAEUFSE T il ad & BRI g U 07 55 50 | ik B 4 si AK |
T4 ATEgen 15 BRBEIR] A IR B S A G, AT A RO AR EF IO L2 RE S SR TIPERE . B NS R
ERESEE | R I L A IR R ] 4 ATE BRET B T I O A F5 S R RN T SE A B S

FEEAR A A P a4 0 T2 10T, AR 4155 ATE S5 AN R R YL 7 ARt U T 28 . 76 240 7 Jek
LBy, ST 2N TR 2R T AR S I %) D R I — Bk Ik B B T it A 22 PO TR (A KA )
RMF RIS, BEERN SIEY7 A SR, LGkl Jr vk 5 T A A 2800, BT k25 6 0 /N F
AN Gy NN R0 Y8, SEUS 555 A et al . Wik, Zhang S559FF & 7 1A 3% “Higm v R A7 5
Y%7 MG 1 ATE ZRET TPEPy-pY , FH 40 DAl 1 ol 1 Tt 4 19 o DR L RS S P )3T . Rl 6 (F) Jor
TN, R T AN PR R A A A B R T BSOS R TS RIT M R S, AR eI A L
VR-ZAREE RN BE £ 7T A2 0 (TPEPy ) 5 8 45 W R fh i 2R 1 1 41286 22 P S B DG, L, Ay I L faf 1)
TPEPy I T HE 0 1) 41 B 217 £ H A AN BE A E 7, D B SRR 145 | AU St 2 18458 1 JEL 7 400 7 2 11 iR
SRR E P TR TR fh T SR 1T LA A DR Rk TR I L IR A . MR TR KRR, R4
TEYN TR 2 1 225 T KR S5 . AT 22 S0 ik 2 2 9 iR 55 R S P s DX 40 T v s i Pl
A0 R AT oA S5 A 8 1 4 o (R A0 BRI, I IR A 428 T8 AN K £ 2 i 5 T KA [’ 6(G) Al
(H) J. [, 2R (A 7E 40 58 28 T o = AR 1 P40, AHAS TR A 4160 X R 41 (TPEPy-alkynyl ) i 35 1
BT HRE BT ALRE L B 6 (1) ], 330 TAE 1 UK ATE MR S SO R S AR 507 [ 4128 1 23 8] 5
AR FHEE A, BN 1 40 A 2 11 A 8 1) R S 5 ATRYT R R ST R e A R S 2T — 1k
ARG T EE S

BR TR, AlEgen- H 241 %6 IRIX — M Az F T s IR A . 76/ 2 PERFI RS AR bR
a5 2 B (SARS-CoV-2) N HAS S RAJSTE R ERFELALRR I Y, SIS B8 B S v
57, Rl T A R B B B 1AV oR . 8 U (Mpro) A AE IR 27 B 4 i 26 ik

Chem. J. Chinese Universities, 2026, 47(4), 20260009 20260009(11/20)
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Fig. 6 Molecular design and bacterial theranostics based on enzyme-triggered self-assembling AIE probes

(A—E) Structure-property relationships of peptide-conjugated enzyme-responsive AIE probe[m (F—1) bacterial ALP-responsive

AIE probe TPEPy-pY for imaging and killing E. coli via in situ self—assemblybﬂ_

(A—E) Copyright 2022, American Chemical Society; (F—I) Copyright 2020, American Chemical Society.

X BE A2 B OCHEE, AESALDIEIA BERT AR 2 R AR AL TR B RE AR 1, 2 et bR # A
SN IR . Cheng 25531 T —F SARS-CoV-2 3285 [ il S 0 17 1) ATEgen- [ 20 2% K4 4T
PSGMR, B IRZEL T % SARS-Co V-2 JE YL 20 i () e B iR S, BoR T2 R B TENG 21297 S Y
F R 1. PSGMR i £ b A ] (1) ATE 3£ [#1 (PyTPE, P) . BE A % 2255 BT W FE LT 4E 1) B 2H 25 ik
(KLVFF, S) . ZEMEiEH | nl k32 88 A S v U080 % i 37 K (SAVLQ/SGFRKMA , M) K& BE6% 42 /=5 2%
IKPEFNZ0 M 25 BE 1 B9 /S BAE 2R (RRRRRR, R) 5B e mrmise i i . T A/EHLE2 Bt - 567 B
ZH e THAE IS " BB L, TR ALY, Mpro BRSvEVTBEIRED , BBREKER 0, SECRI AT K
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Fig.7 Virus-targeted and phase-transition enzyme-responsive AIE probes
(A—C) SARS-CoV-2 Mpro-responsive AIE probe PSGMR for imaging and inhibiting infected cells™>,
Copyright 2022, American Chemical Society.
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F9 TR, AEAAEIRR IS R AR SRR TR UL TiA 1+ T A

TN E RS AN R 2R A B B8 B P BERE (ChT-L) FOERET B = L 08 iy N i e Bt | A 20
F125 . JCAE TR ANME R R TIOA | S WIS R, Jiao SO AETT T PR BRI M A A R B 2 (I BTG
ALY ATEgen-FREREN TPE-1p, AR A WIS 240 16 rb 25 11 B A 1) JB8 2 PO A T 1k, Sl T e
60 P v {5 W L AR 5 25 e . B T A 119 JBE B 1 A 1 A 22 e 1 S A Cn B s . B L 3L
Wi ) fE A i FERGR , RREIZWT . TS VA BB T SR YIBR AR YA A . TPE-1p th HA AIE 4
YRR VORI M (TPE ) FE R | AE Ry Bl e 198 Tl vie) 1457 st 1) e PR b s 24 R 5 2 (Tyr (H,PO,)-Tyr (or YpY))
LR S K s P %) 2 K P A i Asp-Asp (DD) ZH [ 8 (A) A1 (B) | TEAEFRIAEE T, TPE-1p 270 HCIR
A, PEOGIRES s SRl 20 LB b 1 v IR DR R ER T, PR & AR FSBEIR Ak SO Ak ok Hh ]
TR TPE-1, Bk IR S L& AE WL A%e, 385 B AT AR IRL ; Bi)S , TPE-1 #F AN If7E
£ 0 S5 v T A 10 JBE B TR T T TR T R AR T A SR AUK BRI R T TPE-Y , iE— 20 [ 4%
T S9N A 2T 4 5 52 B SR 20 A 96 IE 8 (C) 1. TPE-1p REME 1L BR: 1 IR T 0 88 25, 1 AR 76 k24 1
FIR 1Y HeLa Ji 240 e v ™ A= B 52 () W5 .95, TR RIX ACHBAR 1Y HepG2 40 L ih 7 5 Hh 45, 7R IR
NIH3T3 4l L Jeuest, SEBl 7R A S50 L X 43 [ 8 (D) 1. S, 2R AT i ]
THUm LI DI REPEAL . (0 FH B8 B 1 B 15 M S e R 5 B A OK AL BRA LB, TPE-1p A 9%
TR EE 5 AR ) S S S SRR DG, TR T A A T T RS R A i 3R 24 R v
[EI8(E)].

PR HRET T ZME FES IS W2 1w, ML S S B2y I R N B SEBRIRT PR . O T 58—
BWIIEER RIIR , SEBXHIAYF L AR A SERF Wi, Pei S CHRH T AR ML, Bl EAIT A SR AE YIS
SRR A ) B A A BB v, MR T RBNE SERT USRI T RCR IR REERET . ARITAE MR IR iR
J7 ) FETF Bz —, HITPRUW LR | R HEPEAE X T Se AR T SRR 25 )y R B O % . SR,
TLGEATT 23 Z XHR YT i R SEIT RIS RE 1, MELATE AR PN Sl W g 24 0 G 5 e A e O 1 S O
TRIT . AR T ) SRR R Y IR DR A3 1S M TR 25 W T S e A B R T A i
W, AT IEE R T AT AR T T 5 R AR R B AT I T AR ) eSS ATE 48 K%
TPE-1(Hyd-DOX)-DEVD. #£%t i AlEgen(TPE) | i 2R - I 2082 K A 415 50T | FR U BB 3210
BTEE 2R T 24 | IR R A -3 1A 1 )3 41 DEVD ARG ] IR RGD AL &1 8 (F) 1. X R I HHE AR ORI fig
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Fig. 8 Cascade-activated and self-reporting enzyme-responsive AIE probes
(A—E) ALP and proteasome cascade-responsive AIE probe TPE-1p for cancer cell imaging[m ; (F) self-reporting enzyme-responsive
AIE probe TPE-1(Hyd-DOX)-DEVD for monitoring chemotherapy >,

(A—E) Copyright 2023, American Chemical Society; (F) Copyright 2025, American Chemical Society.
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% [ R R BRI A5, A R BORS S PEAIR R SR 0 1 . 5 AR 08 1o 1 50 2 i35 1 M B 800
DA RGD A S L iV s 56 TR 212 , B YoM TR A A RR PRI fh A R BT 2R, R
HAASFIEVERBT R, IR A A AR T, ek ik B pgF e R A R-3 £ D)% DEVD J¢
G, A PORIRET S5 M K A TR, R Y TPE-1 R Boi ol [ 21 AN R AT R4ty , 7 A s ZU Y 52
A5 [ 8(F) | IR SEIRUESE , PR BHH AT S ) e 8 1o A R 25 BT RE T R, S8 T4k
JT AP ROE IR SR T S R RS | ARRAE AT A . IR IR Sk R REMS S S PG AL 15
MEAIRIT IR RELTT — AL R ST R Bt T SRR S B S

3 BEEEMNREEEEARER

it i 1 i 3 A T A ELAE R BT 8 TE I SR AR Rl B 45T A T I SRR ) S 2 i
TG SIEIT , TR RERGE A T 2h SV, AR TAES RIS rh 1 7 4504 54 T ) i
LRk, BREERAE R T AT N A i R e . S AR AR EAE R R, 2R R R
P REAE R “ AR 55 R, iRy R A 4a 6 . SCHRECER A TN, DT S A A 7 py 1 ] e Afy
AR R IR . A LT gL, X Rk 2= Iy A B RS U KT T AR B 25 A4 NI
PESIRERVENE , ARY7 1 TR R 58w, SO0 T 7 R SRR A b AR B S S R IR
A% s BB A A R A TR AW, A RHIBR ] ATEgen 950 F N2 8l , T & H B 5% [l 2¢
AT 5 5B IR RCR

2010 4F, Liang 24 ) T 36 F 2- 50 3L K IR BEME (CBT) 5 21 Bt 2R (Cys) 18 A= 4 1F 58 4 A5 S L
(CBT-Cys click reaction). %5 W 1| FBGAE S N BRI R4, 2R st JE ], SE I AE AR A F T i
B AE AR Z RARTF IR BN AR EE R A2 . 3K —ZE Ve T A DTG G X — 52 2 o v, il fb 2
A AT A T R AR R B T RS AL . JEF UL, Liu Fl Liang ' —25% 0T T —Fh IR AR ER P
Wil 7 119 ATE $R%F, 38 L BD) fih & CBT-Cys IR N , SEEL B - A-A158 7 i W SR AR, BB HE5moEt
(55, o] T 30 AKEE 11 B 15 1k 0 w8 2 UG , BT CBT-Cys 44 S N AL BEASI v i @ e 515 5
O AR

TEFF R = U2y I A b, /N FAREFTENIm A D PR — SRR BB 5 A 12 5 3 B 1
), X E 2 T SR AEME E SIRYTRCR . T R — S, Qi 4N Liang SF IS E—
AR T NN ARG RS, MATEEE T R0 M 40 i B A i A A LR 1 B AR
JeEE A A g, B T —A AlEgen- 2 IKIBECH) D2P1 5 2B E I ACBE PR 3CBT R/ AT 25 R 48,
SEBRT I 7 S Pk A S e ) aS e eYT R [IE 9 (A) 1. D2P1 IS5 R4 1 AT Bk 4 2R G B AR S
PET) ) B Bk B (1 AR B 4 A 2 D IR ) DL % ATE DGHEGR) . 24 D2P1 JE A B 6 ik 4 4125 141 16 B A Jih
TRANNRIS , BRI M A P e R A B, 2k S 5 w35 1% 1) 3CBT B A & A sk
F AP IEAC 48 A RN . AL 3CBT 2 B REFIRE T, i AR A= B faf B — 2R A4, s | &k SR A4
AR, FEARME N T K B R A W 19 4B RS R RS . o i - SR, SR A SR gt S B
Ti2I7 RE RO Sl . REE SRR GRS RN R5E” T AlEgens B9, SEBUIMIRE Y = %t
FURERLAG . A TR 18 SR 5 100 D 285 e 400 47 ek g A4t L iy UL 30 2 1 A R 2R, e L A 25 L 5 D) g
g, DT A0 6 968 4t B 1) i S 3G GE [ 9 (B) 1. [RIEE, ZH 2000 By v il WS 3] T 450 1 g 1) 44 oK SR AR Ak
LEI9(C) ], P IZ M BB s PR AT 7R Ieg A i I B8, PR RIER T Gah 1R IRCR , sl
i 25 R g A

Deng 55 QB P b BE T AR IBC R 1] 55 AU SR AE "SR, 121 T ALE #4K} (Ala-Biotin-QMT) , i i
MUK 1) A LS b 1 A ) 2 52 AR PN e A R KT , S8 CBT-Cys il i SO AT A R AR, Wik
EHRTEIRE VT 2L AN RGBS R R . U b, L 5 SFE & 1 T i 0L AT T B A D K A4 i3
R SR EE QM (GP)-MZF (CP) , i i BV fih % ATEgens ¢ Y615 S S5 RETEAN K Bk R4, 5230 R 70
JEEVE YT R 7 A S W L S AR AL T e A7 2 2 SR W E R 2 W iR YT AR TR i 2 AL
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Fig. 9 Covalent assembly strategies using enzyme-responsive AIE probes

(A—C) Cathepsin B-responsive AIE probe D2P1/3CBT for in situ polymerization and theranostics'®; (D—F) caspase-1
responsive AIE probe QMT-CBT for Alzheimer’s diagnosis via dual al?gfgrez;g;alionHstﬂ ; (G) MPO-responsive AIE probe TT for
inflammation imaging via oxidative (:ouplingm:.
(A—C) Copyright 2021, John Wiley and Sons; (D—F) Copyright 2023, American Chemical Society; (G) Copyright
2018, John Wiley and Sons.
.
TEARZRIRATHER BT T AT 1P 0T ) S B BEARFAE 2 — MR 22 T , ~PIIE R ATl 1/ R
SE/MAE % R Y SCHE AR U, S PR B IR S O AR A DIAR DG, R O R B (LAY S U2 A
Y. PGS B R R R | S PR AR, Liang %500t T — M 2L R AL Y
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ALE 5T QMT-CBT JH T34 5 BT 7R ¢ v BRAE A4 N AR AR . 8% QMT-CBT H 414k ALE JE AT (QMT)
bk K A& Tl -1 0] 7 K B2 S CBT-Cys Je WS HRZH B [ K1 9 (D) | ZEAE RS , B TR KPR RRAETE
QMT-CBT Je2é)t. FEFT/R R UFBRAET KL, 5 38 I SREAR ) P e R A Tl - 1 R S B DDA E , 2R
H A S RE S CBT JEH & A 40 A O, A2 BRI A FRIR — R K QMT-Dimer, X J&“5—ERE”, %
TR E N T A T s K SN s BERS , AR R AR — 2 B U iR e I 9K kL, RI“56
TERAET, XA RENLE PEIBRH T AlEgens (94> T INIE S, MR IR I LT AN OB E S
[EI9(E) |, FEIE AR AR A, BAlJR 2 15 BRORE 7 2 DR /0 BRU %) P 4L 2 58 s o B 8 (R0 Sl 200 40 8 ke, i B AR
U (CWT) /N BB i) 7] Ak 3 A %o BEZH 8 el 55 [ T O (F) 1. xRyl ) WU SR A "ML SE B T 15519
ZRFR , LR TR 0 R | TCR | RS HERIS AL T

Cheng S5 HRR T J) — P 5L T WAL AL AR IE A S AN LB LT, FF R T B0 SRE 4 M 9 2ok 3R 1
1 A AL P (MPO) Al Ak 20 B9 80 . ATE FREF TT. TT i ATE A% 0o (DU RS 2045 ) 19 il 1% 1% 24
R (Tyr) B 9(G) | FERIEAMMEAN, Sk R Eat A b e 5 i S AL SSERIVE R, il e At
FACTE R B L, SRR S 48] & AR ARG, Ax RS 1) I 2R S IR A4 . Xl bl BRI S 1 5 |
R EE SR T B 1 SR, AR TT 201 AT BOS A8 g /K AR SR Wi — D R, Ik
WD, ST X RAEAN A SRR RS . ZWFIE N RAE AN e PR AR AR SR T — Rk
ST E, o Ay iy () e B8 R ARSI T i o

4 BREERE

FEERE VL PR ATE BB R — 4% 0 “ B BE™ S S r MORL, TE AR 1R 2 Uk b J B HE v vy 1o A
H5 RIS . ARSCRGBL T TR B0 N 1 ALE MOBHA BT3RS | mi L AL & HAEBR 2 W 516
J7 RTINS SR AT R ) BRAL 2 A ST S SR RRAE , K AR = 2k R T
B Bl AR AR RTE BOCE T B IR AR, 2R I ik & AlEgens B4, SEBL“SC-J17 5
DN , FESETE AR AR I HLS5 30 e P LA IR 03 28 2R i ad AL o1 9Kl A 21
FEIA e AR, 2R 2 A B GV S 19 70 11804 T D M R 4 AR | TR ST ORI, 2
IR T AR MY PR T B FE RE T IR ALRE s A SR SN B HE ORI
P S i 5 R A SO, MR R B o | A 1 B SR A SR AR A, S T | e PRI A
WYy S PRGSO R B S SR, AT R T A RIS BB T2 B | i AL S R
S, PRI T A N ATE BOBHESE B R e M2 B L RS AR 7 DL 7 — AL D5 TR B9 B 250 ), i
PRI JF ST TR T RS M he = AR 5]

JRUAE N Y ATE BB A2 0 12 2 O b B O S 2k i, BT AT Iy T S BB, ARRBIF T e A
AR T IRARER . E 5, (e T T, 2SR 2 8ATE SR R ST AL Tl WOEIX, HAR B RE
TR, W2 T HAERZHLRAG R IR, K21 Ah — X (NTR-11) & 45§ 1) ATE A RRRAT B TR A
AEPHARPDCHU S B2OE T, SLRWZAHL RGNS, R R B S T 2k Ae . I
UK, TR LS S P e PR ATI A S T2 8], AN 52 23 ) A B0 B ERSE Y B80S OB AR PR PR A
=, AT HA S PR A 2 B AR AR, SRS BUREZBTSCE  eAh, ATE AP RHEAR N RY
TIYI B AT RES R S SO sl Ul 0 H , AR A A | R R 5 RO R ik oy R GEPAG , X )2
e PRI A AN AT 2 — 3R . AE3RT7 5 16T, A S B 1o A 1) 2 ) A P e o o, e O AE
ZMOMA] | ORI R R F o, ATH R — 20 e R R ML - ) A 42 R

UTAEA, HA ATE FRVE AT AR B LA Bt A T M — B i s X5 1), HA g R Y
ATE B B——ATE QK i (ATEzymes ) , 8 ATE SRR M SR Z8, DA figk R A e i IO 44 A5 4 Jg B2
Peft TOBTRAS . AR GERRERNA L ALE AARE 32 S A A WA A DR AR L, 5 32 BN B 2 PRI T
P, IR KK AR ZE S | R pH SR EE AR | LUK A IR 0] A A, S B 1 R AR
TR PEM AT SEVEA L . AHELZ T, ATE GOKERES S8 S BB HE AL D RE S5 0 S DL R PR Bl O — 1A%, i
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B IRE S A TR T AR W AE Y N UG, B B RO AT 4R i (0500 A2 B0 AR A 9K Sl Ak s vy I
FEAESSE E SN . AR, eI S R U IR . AT AR IR YT Can A T AR AN
JIEL) L K KT g i A S AR B B TR Y, LR AR T ey R R, ATE GORERCZR T AR
TE . BERE . REE A T —CAA R, RGeS | PREE WA B B2 W7 S5 s EL A T e A 1
Hij 5

EARCHEME, N TEBEADFAR SRR AR5 SURA, S EEm N ATE OB & P24 T 5
ML . WL T SRS, AT S ATEgens (OGR4 E | BRI W TG . R AR IR GE R S
AT s PR REERET A B B 54k . eoh, AR AT 200 22 A W1 S 80 , Seal 28
BA7 B R REARAS 5B RS I s ASTN , HEsh AT Rk EE . Aok, BiE ALIKSI M kLR
T B RE R 2R GEAe A S PR A AL AT 5T B BR AHERSE , I 107 119 ATE MR SBAERS HE R 2 | i Te iR
SRR R S SR N L AAE T, RSN S 5 BRI Y I R SR g P 1 57
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