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Table S1 The values of d1, d2, d3 and d4 in the optimized structure of all species involved in the
reaction.

d1: distance between H1 atom of K122 and oxygen atom of D8 carboxyl group;

d2: distance between H2 atom of K122 and sulfur atom of C167 sulfydryl group;

d3: distance between hydrogen atom of A163 amide backbone and carboxyl oxygen atom of
substrate;

d4: distance between hydrogen atom of C167 amide backbone and carboxyl oxygen atom of
substrate;

dlA) d2@A) dA) ddA)
R 1.68 277 180 331
TSI 229 252 188  2.79
IMI 227 205 197  3.64
TS2-1 1.64 244 176 234
TS2-2 194 237 198  3.80
IM2-1 203 278 175 213
IM22 1.85 261 3.8 534
TS3-1 191 259 175 220
TS3-2 181 242 177 293
M3 173 265 176  2.18
TS4 168 270 181 220
M4 159 282 203 214
M5 171 331 202 214
TS5 194 334 178 235
M6 227 315 177 227
TS6 249 277 178 240
M7 283 237 181  2.86
TS7 247 244 179 270
P 133 330 174 285
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Figure S1 Time dependences of RMSDs (ns) from Sns MD simulations in (a) deamination process

and (b) hydrolysis process.
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Figure S2 B3LYP/6-31G(d,p)//CHARMM?22 energy profile along the reaction coordinate in

HL-p3.
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Figure S3 The distances between Zn*" and the ligated atoms of Zn-coordinated molecules (a), the
ESP charges of Zn-binding site without NAM (b), and the ESP charges of Zn*" and
Zn-coordinated residues and water (c) of species in DA-p2 for deamination process and HL-p1 for

hydrolysis process.
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