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NDM-1 Kd,Zn1 ≈ 1 nM; Kd,Zn2 ≈ 1 μM 

NDM-15 Kd,Zn2 = 120 nM 
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Irreversible “switch on” probes 

Unable  to report on metalation and 
lack the ability to monitor dynamic 
reversible changes 



Detecting zinc-bound carbonic anhydrase 
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Reversible fluorescent detector for NDM metalation  

fluorophore 
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linker 

响应机制：荧光团处于疏水环境
（可能包括氢键和抑制TICT），荧
光增强 

Thiol-based NDM 
inhibitor scaffold F 



Properties of the Probes  

λex = 417−420 nm and λ em = 575−580 nm in HEPES buffer 

50 nm 

33 nm 31 nm 

58 nm 
incubation with NDM-1 
(10μM ZnSO4)  



  

Probes 3D and 4D  

4D 3D 



Reversibility and Selectivity of Probe 4D 
Cap：竞争抑制剂 
DPA:能广泛作用于二价金属的弱螯合剂同时能与NDM-1结合 
TPEN:膜透性强锌螯合剂 



Application of 4D in Cells and Cell Lysates 

FL:定位于外膜的内叶，将NDM催化域置于质周空间内 
C26A:相比FL突变了一个氨基酸导致在质周空间积累 
Δ35：在周质空间，具有很好的水溶性 
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The Dynamic Metalation State of NDM 

DPA：一种弱的二价金属螯合剂 
TPEN：膜透性强锌螯合剂，相当于内源性锌螯合剂 
CaEDTA：胞外锌螯合剂 

Metalation State of NDM-1 in Bacteria 

Metalation Status of NDM-15 

∼30% 

∼33% ∼ 50% 

∼66% 



Summary 

Report a novel probe, 4D, to monitor the dynamic metalation state of NDM within E. coli 

 

• Reversible: displaced by competition with active-site ligands or by demetalation of NDM monitoring of 
dynamic alterations to the active-site metal content 

• Specific for NDM in E. coli by native gel electrophoresis with cell lysates 

• Image dizinc NDM expressed in the E. coli periplasm and can report on dynamic changes : 
substrate , inhibitor , demetalation by cell-permeable or cell-impermeable zinc 
chelators 

• NDM-15 is more resistant to demetalation by zinc chelators  

 

Screening new inhibitors for NDM and ascertaining the efficacy of target engagement in vivo 

Higher-specificity probes  for more complex biological samples 

Thiol-based NDM 
inhibitor scaffold 
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