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Exploring protein flexibility and allosteric signalling 
mechanism with rigidity theory 
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3��.��.� (a) Body-hinge structure in 3D composed of rigid bodies connected by 
hinges (lines). (b) Body-bar framework (c) Molecular framework of a diatomic 
molecule consisting of two atoms and a single bond can be viewed as a body-
hinge structure where atoms are bodies and hinges are bonds. In a diatomic 
molecule, two atoms rotating about a single bond can be modelled as a generic 
body-bar structure (two bodies connected with 5 bars). In a diatomic.molecule, 
there are a total of seven degrees of freedom (6×2 � 5) where each bar has 
removed a degree of freedom, with remaining ever-present 6 degrees of 
freedom of trivial rigid body motions and one additional internal degree of 
freedom corresponding to a rotation around the bond.  (d) Generic cyclohexane 
molecule viewed as a body- bar structure is minimally rigid ( |E| = 6(6) �6 = 
30 and on all subgraphs the counts prescribed in Molecular Theorem are 
satisfied.) (e) Protein structure in stick representation (body-hinge) with black, 
red and green lines corresponding to covalent bonds, hydrogen bonda and 
hydrophobic contacts, respectively. (e) Body-bar representation of a protein. �
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B. FIRST and protein flexibility predictions 
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