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Table S1. The characters of fluorescent probes designed based on pH differences.

Probes
Monitoring 

process
Type

Staining 

targets

Design 

mechanisms
Advantages Limitations

Refere-

nces

Probe 1 1

Mtphagy 

Dye

Monochro-

meatic
PET Immobilized-mitochondria

External 

interferences

2

HQO
Aldol 

conversion

1) Simultaneously staining  

mitochondria and 

autolysosomes

2) Avoiding external 

interferences

3

NIR-HMA

1) REDOX 

reaction,

2)1,6-

rearrangement

1) NIR

2) specifically monitoring 

the mitophagy induced 

only by hypoxia

4

CyT
Aldol 

conversion

1) NIR

2) Avoiding external 

interferences

Lacking of 

immobilized 

mitochondria group

5

HXPI-Cl

1)Immobilized-

mitochondria

2) NIR

3) Quantitative 

acidification process

Anchoring 

mitochondria by 

chemical reactions

6

HcP-H

Aldol 

conversion

Avoiding external 

interference
7

Cy-NH2 ICT 8

Probe A, 

Probe B

Mitophagy

Ratio

Mitochondr-

a

TBET

1) NIR

2) Avoiding external 

interferences

Lacking of 

immobilized 

mitochondria group

9

DALGreen

, 

DAPGreen

Autophagos

omes,

autolysosom

es

PET

3) Simultaneously staining  

autophagosomes and 

autolysosomes

External 

interferences
10

RML

monochrom

atic

Cyclization High sensitivity to pH

1) External 

interferences

2) Unable to 

monitor whole 

process

11

Lyso-

MPCB 

Autophagy

Ratio

Lysosomes

Protonation

1) Two-photon (TP)

2) Avoiding external 

interferences

Unable to monitor 

whole process
12
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Cyto-Lyso
Lysosomes, 

cytoplasm

1) Aldol 

conversion,  

2) cyclization

1) Dual-site controlled

2) Avoiding external 

interferences

13

Table S2. The characters of fluorescent probes designed based on viscosity differences.

Probes
Monitoring 

process
Type Staining targets

Design 

mechanisms
Advantages Limitations References

MitoAIE1, 

LysoAIE2

Mitochondria 

(MitoAIE1),

Lysosomes 

(LysoAIE2)

AIE
Excellent 

photostability
14

NI-VIS TICT NIR 15

BMVC

Mitophagy

Mitochondria

Rotor
Immobilized-

mitochondria

External 

interferences

16

Lyso-NP Autophagy

monochr

omatic

Lysosomes
Fluorescence

lifetime

First probe to analyze 

lysosomal viscosity 

during autophagy 

based on fluorescence 

lifetime

Equipment 

expensive
17

Table S3. The characters of fluorescent probes designed based on polarity differences.

Probes
Monitoring 

process
Type

Staining 

targets
Design mechanisms Advantages Limitations References

HXPI-P Mitophagy Ratio
Mitocho-

ndria
\

1) NIR

2) Avoiding external 

interferences

Lacking of 

immobilized 

mitochondria 

group

18

First TP fluorescent 

probe for monitoring 

autophagy via detecting 

lysosomal polarity.
Lyso-OC 19

Lyso-

OSC 

Autophagy
monochro

matic

Lysosom

es
solvatochromism 

1) Large TP absorption 

cross-section 

2) Deep tissue 

penetration depth

1) External 

interferences

2) Unable to 

monitor whole 

process

20
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Table S4. The characters of fluorescent probes designed based on other methods.

Probes
Monitoring 

process
Type

Staining 

targets

Design 

mechanisms
Advantages Limitations References

TPE-Py-

NCS
AIE 21

MTG \

Immobilized-mitochondria
1) External interferences

2) Damaging mitochondria

22

ECPI-12, 

IVPI-12

Mitochondria

Long alkyl 

chain strategy

1)Immobilized-

mitochondria 

2) Reaction-free (low 

cytotoxicity)

External interferences 23

AIE-Red

AIE-

Green

Mitophagy

Mitochondria 

(AIE-Red)

Lysosomes 

(AIE-Green)

AIE Multicolor monitor

1) External interferences

2) Lacking of immobilized 

mitochondria group

24

Cy-B
REDOX 

reaction

1) NIR

2) Recognizing H2O2

25

DMOTY

FMOTY

1

FMOTY

2

Autophagy

monochr

omatic

Lysosomes

\ Recognizing G-quadruplex

1) External interferences

2) Unable to monitor whole 

process
26
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