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Figure S1  Sequence alignment of α-amylases. The multiple sequence alignment of Ef-Amy I, II, 

Pp-Amy, Hp-Amy and Tm-Amy was performed using the Clustal Omega server (Sievers et al., 2011), 

but was slightly modified based on the 3D structures. The completely, highly and weakly conserved 

residues are shown in red, dark pink and light pink characters. The catalytic nucleophile (Asp) and 

acid/base catalyst (Glu) are indicated by a green box. The highly conserved Asp residue involved in 

the substrate binding at the -1 subsite is indicated by a light blue box. The Gly-rich loop is indicated 

by a black box. The deleted and inserted loops in Ef-Amy I are indicated by red and blue boxes.  
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Figure S2  Normalized B-factors. Normalized B-factors were calculated using the equation Bnorm = 

(Bcoord-Bave)/Bsig, where Bnorm is normalized B-factor, Bcoord is B-factor of Cα atoms in the coordinate 

files, Bave and Bsig are average and standard deviation of Bcoord. (a) The relative B-factors against 

residues in Ef-Amy I. (b) The relative B-factors against residues in Pp-Amy. (c) The relative B-factors 

against residues in Hp-Amy. (d) Percentage of residues with B-factors in a bin size of 0.4 for Ef-Amy 

I (wild type, pink), Pp-Amy (1VAH, orange) and Hp-Amy (1HNY, light blue). 
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Figure S3 Superposition of the Ef-Amy I structure. (a) Superposition between the wild type (pink) 

and substrate-free E249Q (dark green) structures. (b) Superposition between substrate-free (dark 

green) and substrate complex (green) structures of the E249Q mutant. The Mal6 and Mal4 molecules 

in the substrate complex structure are shown as stick models. (c) Symmetry-related molecules in the crystal of 

Ef-Amy I: The protein in the asymmetric unit is shown as green ribbon and Mal4 and Mal6 are shown as stick models. The 

symmetry related proteins within the distance of 20 Å from the molecule in the asymmetric unit are shown as grey ribbons. 


