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Table S1. Reactions catalyzed by the 24 Wolfenden enzymes.
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Table S3. Uncatalyzed reaction rates reported by Wolfenden.

Hydrolase = FBP PPA IMP SPA STN
Kuncar (57 2.0x107% 2.0x107% 2.0x107% 1.9x107" 1.7x107"
Hydrolase ~ CPB ADA AMN CDA PTS

Kuncat (s7) 1.8x107! 1.8x107'° 1.0x107" 3.2x1071° 7.5x107°

Hydrolase =~ CPA(O) CPA(N) ATD ACE CAN

Kuncar 571 2.7x107"° 3.0x107° | 1.5'><10—9 1.1x10°  ~ 1.3x10™"
‘Isomerase =~ MRA  KSI 7 ™ cMU cyc

Funcar (57) 3.0x107" 1.7x107’ 4.3x107¢ 2.6x107° ~ 2.8x107°
‘Lyase ADC ~  ODC FUM osBs T

Kuncar (57) 2.0x107" 2.8x107!6 1.1x107 1.6x1071°
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Table S4. Intrinsic kunca @abstracted from the 24 Wolfenden enzymes.
Reaction type, functional group,
Enzyme Intrinsic kuncat (87
transformation

FBP+PPA+IMP 2.0x107%° Hydrolyze phosphoric monoester
ADC+ODC* 1.5x 107" Decarboxylate

FUM 1.1x107™ Hydrolyze C=C

SPA 1.9x107" Hydrolyze O—glycosyl

STN 1.7 x 107" Hydrolyze DNA or RNA

MRA 3.0x 107 Racemize acids and derivatives
CPB+CPA+ATD+ACE* 14 x10° Hydrolyze peptide bonds
ADA+CDA* 2.5x 10710 Hydrolyze C-N (not peptide bonds)
AMN 1.0x10™" Hydrolyze N-glycosyl

OSBS 1.6 x 107" Cleave C-O

PTS 7.5x107° Hydrolyze phosphoric triester |
CPA 2.7x 107" Hydrolyze carboxylic ester bond
KSI 1.7 x 10”7 Transpose C=C

TIM 43x10° Interconvert aldehyde and ketone
CMU 2.6 x107 Claisen rearrangement

CAN 1.3x10™ Hydration of CO;,

CYC 2.8x107° Cis—trans proline isomerization

*Mean value is taken as intrinsic Auncar.
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Table S5. PDB codes for the X-ray crystal structure of enzyme—substrate complexes

and ASASA calculated with Grasp*.

PDB code ASASA (A®) PDBcode ASASA (A®) PDBcode  ASASA (A9

1A05 208 1H61 341 ITYP 176
1AWB 266 ' 1H62 310 1UAE 577
1BKO 442 1H7F 286 IVTK 338
1DWP 121 1H7G 326 2VTK 277
1F80 452 1H7H 312 1XYB 218
1IFAG 331 IHCB 116 - 2AK3 292
1FC4 171 1IMA 257 2MBR 357
1GDG 236 1IMB 271 3CEV 214 '
1GEX 237 1JAY 605 7DFR 400
IGEY 359 1LBF 374 | 9RUB 320
1GN8 415 INGS 234 1QJC 358
1PBE 175

*Nicolls, A., Sharp, K. A., Honig, B., Protein folding and association: insights from the
interfacial and thermodynamic properties of hydrocarbons. Proteins Struct. Funct. Genet,

11, 281-296 (1991). **For the 34 complexes, ASASA = 305+111 AZ.
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