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FIG S1 Molecular dynamic simulations (MDS) of XynAS9 and its mutant
V81P/G82E/D185P/S186E with NAMD at 300 K and 400 K, respectively. (A) RMSD

values during a 20-ns MDS. (B) RMSF values calculated over the last 5 ns.
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FIG S2 SDS-PAGE analysis of purified and deglycosylated XynAS9 and its mutants.
Lanes 1, 3,5, 7, 9, and 11: purified XynAS9, and mutants V81P, G82E, V81P/G82E,
D185P/S186E and V81P/G82E/D185P/S186E, respectively; lanes 2, 4, 6, 8, 10, and
12: deglycosylated XynAS9, and mutants V81P, G82E, V81P/G82E, D185P/S186E

and V81P/G82E/D185P/S186E, respectively.
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FIG S3 Structural changes between wild-type XynAS9 (A) and mutants V81P/G82E
(B) and V81P/G82E/D185P/S186E (C) at 400 K based on MDS analysis with beams

of 1 ns, 2 ns, and 5 ns, respectively.
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FIG S4 Putative hydrogen bonds in wild-type XynAS9 (A and C) and its mutants
V81P/G82E (B) and D185P/S186E (D) predicted using Swiss-PdbViewer 4.0.4.

Hydrogen bonds are shown in green dashed lines.



FIG S5 Interactions of mutant G82E with other surrounding residues predicted by
Swiss-PdbViewer 4.0.4. The atom oxygen, nitrogen and carbon is colored red, blue,
and white, respectively, which may form hydrophobic interactions. The potential
hydrogen bond between E82 and N83 is shown in green dashed line. The hydrophobic

interaction area between the side chain groups of E82 and W311 is indicated by a star.
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FIG S6 Docking results of xylohexaose with XynAS9 (A and C) and mutant
V81P/G82E (B and D). Green dashed lines in Ligplot illustrate the putative

hydrogen bonds.
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FIG S7 MDS analysis of XynAS9 and its mutants with Gromacs at 400 K.



TABLE S1 Primers used in this study.

Enzyme Primer sequences (5'—3")?
TAGAATTCGACACCGCCACCCTGGGCGAACT
XynAS9
TATGCGGCCGCCTACGCCGAAGTCCCGGACGGC
GCCAGATCACCCCCGGCAACACCATGAAGT
Mutant V81P
ACTTCATGGTGTTGCCGGGGGTGATCTGGC
GCCAGATCACCGTCGAAAACACCATGAAGT
Mutant G82E
ACTTCATGGTGTTTITCGACGGTGATCTGGC
GCCAGATCACCCCCGAAAACACCATGAAGT
Mutant V81P/G82E
ACTTCATGGTGTTTITCGGGGGTGATCTGGC
AGAAGATCGGCCCCGAGTACATCG
Mutant D185P/S186E

CGATGTACTCGGGGCCGATCTTCT

4 The restriction sites EcoRI and Notl and mutation sites are underlined, respectively.



