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Antioxidant Indicator

Molecular Imaging of Lipid Peroxyl Radicals Monitoring the Antioxidant Status within the Inner Mitochondrial Membrane
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Introduction
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the Mechanism and Scope of Nonemissive meso-
Unsaturated BODIPY

Lipid-derived electrophiles (LDE)

在细胞膜内由多不饱和脂肪酸的酶促

氧化或氧化应激条件下的催化自氧化

产生的副产物

Cysteine
Histidine/ lysine

electrophile

nucleophile

electrophile−protein adducts

实时可视化细胞环境对亲电试剂的时空响应
• where electrophile−protein adducts 

form

• how long they reside

• where they accumulate

• how they are sorted

• which key organelles are involved in 

their processing

• what are the trafficking dynamics



Probe Design and Characterization

>350-fold

L-cysteine: 9 fold

L-Lysine/L-histidine : Schiff base adducts

GSH+GST: ~350 fold 

在脂质囊泡存在下荧光响应消失



Super-resolution Mapping of AcroB Adduct Formation

• Imaging protein posttranslational modification (PTM) by AcroB

• Colocalization of chemical events with mitochondria

Reactions are occurring within the inner 

leaflet of the inner mitochondrial 

membrane

Imaging alkylation of membrane proteins

mitochondria(200 to 300 events)
cell nucleus (<10 events)
no apparent organelle (0 to 30 events)



10 nM 100 nM 1000 nM

Super-resolution Mapping of AcroB Adduct Formation

Concentration dependence of AcroB-adduct formation

MRC5 (ATCC CCL-171) lung fibroblast cells



Trafficking Visualized via Colocalization Imaging

Accumulation of AcroB-adducts outside of mitochondria Accumulation of AcroB-adducts within the Golgi apparatus

0.002 mW 0.006 mW



Trafficking Visualized via Colocalization Imaging

Vesicle transport along microtubules Accumulation of AcroB-adducts within early endosomes



Trafficking Visualized via Colocalization Imaging

• Sorting of AcroB-adducts into early endosomes

• Accumulation of AcroB-adducts with lysosomes



P2 (mitochondria, endosomes)
S2 (cytosolic proteins) 

Cy5

Trafficking Visualized via Colocalization Imaging

the distribution of BODIPY



Summary

An approach to study the effects of electrophile alkylation on living cells has been developed

The fluorogenic probe AcroB maps chemical reactions within the cell lipid milieu and reveals the 

complex system of recycling mechanisms ,sorting and processing electrophile adducts

The new methodology for probing the spatiotemporal response of the cell milieu to electrophiles 

will be important in understanding neurodegenerative diseases and other pathologies related to LDE


