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Laboratory Activities

Crystallography (Biochemical and Biophysical analysis) of M. tuberculosisproteins:

Hsp60, Hsp65, Hsp10
AhpC, ¢ǊȄΩǎ, TrxR, Glutaredoxin
Chorismatemutase, toxin-antitoxin, CRP

Networks

Genome-wide protein interaction networks
Dynamics of networks
Prediction of genome-wide lethalities, synthetic lethalities



Protein Structures:
Beyond pretty pictures



B = 8 ̄ 2 <u2>
Thermal fluctuations in proteins:
B-factor

A typical B-factor represents isotropic movement of an atom around its mean position



Need to account for dynamic behaviourof proteins





NMA

U(r) =0.5 (r ī Rmin)ô · K(Rmin) · (r ī Rmin)
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Normal mode direction 2

U(r) =0.5 (r ī Rmin)ô · K(Rmin) · (r ī Rmin)



Properties of NMA

ÅThe eigenvaluesdescribe the 
energetic cost of displacing the 
system by one length unit 
along the eigenvectors.

ÅFor a given amount of energy, 
the molecule can move more 
along the low frequency 
normal modes

ÅThe first six eigenvaluesare 0, 
corresponding to rigid body 
movements of the protein



M. tuberculosis thioredoxin reductase
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Functions of  the Thioredoxin System



Domain Flexibility of  Mtb TrxR



Flexibility of  domains analyzed by NMA 



M. tuberculosis YefManti-toxin



Overall structure

Tetramer Monomer



Interactions within dimers

Buried area approximately 480 Å 2



Conformational variability at the C -terminal

H5 helices in all the 

monomers adopt 

different conformations
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Conformational Transitions in the 
Cyclic AMP Receptor Protein



Kolb et al., Ann Rev Biochem, 1993

cAMP-binding domain

DNA-binding domain

C-helix

HTH motif
Structure of the cAMPReceptor Protein



cAMPbinding site comparison
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1G6N chain B



3H3U chain B


