Table S4: Qi values for enzyme-catalyzed reactions calculated from specific activity measurements

Low temperature (T1) High temperature (Tz)
Thermophilic Enzyme Organism Qo2 U Activin ® U Activiny @ references
[°C] [1pmol min! mg?] [°C] [1nmeol min™ mg]

Adenylate kinase (TNAK) Thermotoga neapolitana 166 30 675 80 8400 [61]
D_gylose isomerase Clostridnim thermoalfuroganes 166 40 093 80 710 621
D-xylose isomerase Thermeanaerobacter strain B6A 194 40 0.62 80 8.80
Formyliransferase Methanopyrus kandleri 1.64 22 862¢ 88 2327.6°¢ [63]

Thioredoxin reductase (ApTR) Aeropyrum pernix K1 1.73 30 79 20 2029 [64]
Aspartyl-RNA synthetase (AspRS) Pyrococcus sp. KODI 118 35 65.0¢ 65 110,004 [651
Citrate synthases (TaCS) Thermoplasma acidophiium 158 40 46.5 70 1836 [66]
Citrate synthases (PACS) Pyrococcus firriosus 191 40 44 20 1106 B
Glutamate dehydrogenase (Pho-GDH forward) Pyroceccus horikoshii 176 35 02 20 44 [671
Glutamate dehydrogenase (Pho-GDH reversed) Pyroceccus horikoshii 148 35 20 80 174
Glutamate dehydrogenase (GDH) Sybiobacterium toebii 1.69 40 35.0¢ 60 100.0# [68]
3-phosphoglycerate kinase (PGK) Thermms thermophilus 142 25 255° 75 1450° [69]
Xylose isomerases [XIs (TTXI)] Thermosulfurigenes 176 44 14 85 137 [701
Xylose isomerases [XIs (TNXI)] Thermotoga neapolitana 160 55 36 97 259 -
sn-glycerol-1-phosphate dehydrogenase GrolP Aeropyrum pernix X1 1.61 55 22 926 152 [1]
Pullulanase Pyrococcus woesel 1.99 40 1.60° 100 100* 721
FaoH2: quinone oxidoreductase Archaeoglobus fulgidus 127 20 352 60 924 [731
Thermitase Thermoactinoniyces vulgaris 1.80 20 253 76 654.9 [74]
Amylopuliulanase Thermococcus litoralis 237 60 133 08 355 [751
197 50 184 08 483
Amy Pyrococcus furiosus 178 60 2.69 114 60.4
247 50 1.10 98 802
Azoreductase (AzrG) Geobacilius stearothermophilus 1.32 10 117 84 938 1761
Azoreductase (AzrB) Bacillus sp. B29 121 10 310+ 60 100.0¢ [77
Azoreductase (AzrC) Bacillus sp. B29 130 10 309°® 55 100.0® -
Arzoreductase (fAZR-BSPo) Bacillus sp. OY1-2 137 15 75 65 36.0 [78]
Aeropyrolysin Aeropyrum pernix KI (JCM 9520) 162 50 01f 100 12° [79]
Archaelysin Desulfurococcus-related organism 1.69 2 133¢ a0 756.1¢ [80]
Azoreductase (AzrA) Bacillus sp. B29 139 10 16.7 65 100.0 [81]
3-Isopropylmalate dehydrogenase (IPMDH) Thermus thermophilus HBS 1.63 40 13.0 75 98.0 [82]
Esterase (Est-AF) Archaeogiobus fillgidus DSM 4304 134 50 1953 80 4605 [83]
Ornithine carbamoyltransferase Pyroceccus firiosis 195 45 5e 20 100+ [13]
Xylanase Clostridium thermocelium 1.68 40 12¢ 81 100¢ [12]
Cellulase Thermobifida fusca 142 30 49t 0 2012 [84]
Cellulase Clostridinm thermocellum 156 30 31t 80 278t [84]
Average 1.65
(SD) (0.30)
Low temperature (T1) High temperature (I2)
Mesophilic Enzyme Organism Qu™ references
U Activity * U Acrivity *
I*cy [1pmol min mg!] [°c] [Lumol min™ mg|
Ornithine carbamoylt Escherichia coli 1.50 25 11 60 003 [13]
Rat kidney glutathione reductase rat 140 20 0.085% a5 0518 [85]
Kylanase Streptomyces sp. 538 1.60 20 15¢ 60 100¢ [12]
Alpha-amylase Baciilus amyloliquefaciens 2.02 10 3¢ 60 100® [86]
Aspartate transcarbamylase Escherichia coli 223 (1] 11¢ 55 100¢ [87]
Purine nuclease Escherichia coli 123 L] 20¢ 60 100¢ [88]
Protease Straptomyces sp. A6 1.24 30 s8¢ 55 100¢ [89]
Chitinase Paenibaciilus sp. D1 146 25 39e 50 100+ [@0]
Cellulase Clostridium cellulolyticum 151 30 34k 60 1168 [84]
"g’]:’;)g? 159 (0.36)
Low temperature (I1) High temperature (I2)
Psychrophilic Enzyme Organism Qu™= references
U Acrivity * U Activity *
r*c1 [1umol min? mg?] °c] [1nmol min mg]
Aspartate transcarbamylase T4ADI 149 0 0.03 35 0.12 [87]
isocitrate dehydrogenase cohwellia psychrerythraea 1.63 10 22 45 121 [e1]
Moritella profunda 17 0 35 3% 15 [92]
alkaline phosphatase bacillus sp. P% 14 5 033 40 1.08 [93]1
protease Clostridium sp. LP3 2.16 1] 15 37 260 04
Omithine Carbamoyltr Moritella abyssi 21 ] 21°® 22 100* 13
Xylanase Pseudoaiteromonas haloplanktis 127 4 54¢ 30 100® 95
alpha-amylase TAC2408 2.62 5 5e 30 100 ¢ 86
feruloyl esterase P:eudoalmr'omun‘:,zi;im'usplanims 127 n 682 20 100¢ [96]
Purine nuclease Pseudoalteromonas sp. Bsi590 133 0 37+ 35 100= [38]
flavebacterium psychrophilum 141 4 30¢ 40 100¢ 71
peptide synthesis (EF-G) Pseudoaiteromonas haloplanktis 226 10 13¢ 35 100# [58]
lipase Aspergillus nidulans 137 0 28¢ 40 100® @8]
arginosuccinate lyase chieromonas ANTI 1.53 4 245¢ 37 100® [99]
aminopeptidase cohwellia psychrerythraea 227 3 438¢% 40 100® [100]
A 172(0.44)

*- Data extracted from graphs
*_ Data published as numerical values
¢ - Unspecified units

4. Activity in units of Inmol min-1 mg-1

© - Relative activity

f- Activity in units of 0.1 absorbance change per minute.

£ - Activity
b uM of released sugars
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