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What we asked

What we knew
Burkholderia pseudomallei, a gram-negative 

pathogen, secretes Cif (CHBP) as an effector upon 
infection and causes Ubiquitin deamidation at 

Gluatmine Q40 to Glutamate E40.  
Ub deamidation (dUb) results in dysfunction of 

ubiquitin pathway that is manifested in the form of 
cell cycle arrest, formation of actin stress fibre etc.

• What changes deamidation bring to 
ubiquitin?

• How a small change could lead to 
dysfunctioning of ubiquitination pathway?
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How did we study

Biophysical Techniques. We employed NMR 
Spectroscopy, Crystal structures, Fluorescence 

anisotropy, Mass spectrometry to study the 
structure and protein-protein interactions

Computational Biology. We performed all-atom 
MD Simulation and Targeted MD Simulation to 

analyse the trajectory of protein complexes 
Biochemical Assays. We investigated the loss of 

function upon deamidation by ubiquitination 
assays and kinetic studies

What we found
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I. Deamidation introduces a negative charge and leads to the formation of an 
intramolecular salt-bridge:

CHBP converts Q40 in Ubiquitin to E40 (deamidation) and introduces a negative charge at 
the surface. NMR and X-ray structures showed that the two crucial Arginine (positively 

charged) residues in the vicinity makes salt-bridge with E40 with ~3Å distance.   

II. Deamidation affects Ubiquitin 
activation by E1

III. Deamidation hampers formation of
E2~Ubiquitin complex

V. Altered conformation leads to failure 
in E2~Ubiquitin –E3 binding

Mass-spec study revealed reduced
rate of dUb activation by E1

Gel-based ubiquitination assay confirmed
slower rate of E2~dUb formation

Dynamics study by NMR further highlighted
restricted dUb flexibility in E2~dUb complex,
leading to failure of E2~dUb binding with E3 in
the pull-down experiment and MD Simulation
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IV. Deamidation alters 
catalytic conformation of 

E2~Ubiquitin

NMR experiments for E2~Ub
interaction confirmed
stabilization of altered non-
catalytic conformation of
E2~dUb. Non-native
conformation of E2~dUb was
found to be populated in MD
Simulation trajectories as well


