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The main physiological role of transglutaminases is to form inter- or intramolecular 
ε(γ-glutamyl)-lysyl crosslinks. The atomic resolution 3D structure for the “open” (assumed 
to be “active”) conformation, fixed with substrate analog inhibitor [1], is available only 
for human TG2. The difference between the “closed” (“inactive”) and “open” X-ray 
structures is surprisingly large. Nevertheless, only the relative orientations of the 
constituting domains were changed while the domains kept their substructures.  

Because of the structural and functional similarity of the “inactive” (“closed” 
conformation) vertebrate transglutaminases, significant similarity between their “open” 
conformations can be assumed as well. It was the basis of the theoretical model we 
proposed [2] for the “open” conformation of FXIII-A2*.  

While the whole conformational transition can be considered as „rare events” on the 
time scale can be reached even on nowadays high-end supercomputers, simulations can 
provide us valuable data on the early phase of conformational changes. Therefore our aim was 
to extract information from molecular dynamics trajectory on how these large Ca2+-dependent 
conformational changes begin. Our aim was also to gain  information on the binding mode of 
Ca2+ and to reveal their role in triggering the large scale conformational transition.  

1μs NPT molecular dynamics simulations using explicit solvent molecules and 
periodic boundary condition have been carried out on the „closed” form of human TG2 in the 
presence and in the absence of Ca2+ ions.  The long range electrostatic interactions were 
calculated by means of the particle mesh Ewald protocol implemented in the GROMACS 
molecular dynamics package. OPLS-AA/L force field was used for the protein while for the 
solvent the TIP3P  water model was applied. The low frequency modes were extracted from 
the covariance matrices which were constructed from the trajectories of dynamic simulations. 
They represented motions along which the conformational changes are assumed to occur. The 
most probable Ca2+ binding sites were proposed from simulation and they are in a good 
accordance with those ones which were obtained from systematic mutational experiments [3]. 
In addition to the primary Ca2+ binding sites were found experimentally and which were 
found characteristic ones even from simulations, other, less characteristic Ca2+ binding sites 
were obtained as well.  
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