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Table S1. CA-VIII potential protein-protein binding sites and residues. SNV positions are italicised,
underlined and highlighted in bold red.

SiteMap

Binding site

SiteScore

Binding site residues

1

0.885

0.908

0.897

0.881

0.792

2324252627 2829 3031323334 3536 37 38 39 40 41 43 44 45 46 47 49 51 52 53 54 55 58
596061627677 7879 80818384 85868788909293949596111 113114116 118 119
121122 123 124 125126 127 128 130 133 134 135 136 137 141 143 145 152 153 154 155 157
158 159 163 165 171 172 177 178 180 181 183 184 185 187 188 190 191 192 193 194 196 198
199 200 201 202 205 222 223 224 225 226 228 229 233 245 246 248 249 251 252 254 255 256
257 258 260 261 262 263 264 266 269 270 271 272 274 275 276 277 278 279 280 281 282 283
284 285 286

56 57 59 60 61 65 66 69 70 72 102 131 132 134 136 169 171 210 211 212 213 214 215 216 236
237 238 239 287 288 289 290

43 46 47 48 64 65 67 68 102 103 104 105 106 110 158 160 161 163 164 217 218 219 220 228
229 230 231 232 282 283 284 285 286

68 697172737475 9697 98 100 101 106 107 109 174 175 176 177 178 204 205 207 208 209
210 212 213 238 239 240 241

190 191 252 254 255 256 257 258 259 260 262 263 266 267 268 269

CPORT

NA*

26272829 3031 32 33 34 3536 39 40 44 93 94 111 113 116 147 151 153 214 224 237 238
255 256 262 263 264 265 269 274 276 278 289 290

Consensus of SiteMap and CPORT

NA*

2627 28 29 30 31 32 33 34 35 36 39 40 44 93 94 111 113 116 147 151 153 214 224 237 238
255 256 262 263 264 265 269 274 276 278 289 290

* No site scoring metric provided.
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CAH2_Human/1-260 TMSH- - - - - oo GKHN HKD VD I DTHTHK
CAH8_HUMAN/1-290 1 ADLSFIEDTVAFPEKEEDEEEEEEGVE --EE GLV INLNSRERR

45- 920
CAH2_Human/1-260 41 »»KP. IDQATSLRILI .AFN EFDDSQDI . -»»DGTYRIIQF H-SL 100
CAH8_HUMAN/1-290 62 LDVR VVCRDCEVT TIQMIL - - -KS PQGHEFEBYEVR RE 122
102G 112K 122H 131G 141A 151 161D
CAH2_Human/1-260 101 DGQ-DKIKYAA-V.-IKYIDFGK.QQIDILIVLG IIL KVISAKP QKIVDVI 163
CAH8_HUMAN/1-290 123 NQR| NFKAFPM | SHLFGIS | DEAVG KRIHGE | A1 1 ALEVQ IIBKEHVEEKAMTE 1|8 186
171K 181R 189D 1997 209! 2195
CAH2_Human/1-260 164 DS KT-A DFT NIDIRG.E sl - -.TIP-T.L LIC-V LK EI 1sVEls EIV L KI 225
CAH8_HUMAN/1-290 187 QDIQ Y KT IPCENBINT DPIELR VMIE BB CcsEG LFRYBILT ISQL@ 1 EER 250
229N 237- 244w 254Q

CAH2_Human/1-260 226 IKIN FNG EIE Pevu-- EEL MV.V\IA.K NIQIKISIK 260
CAH8_HUMAN/1-290 251 RRERTHVKGAELVEGCDG | LGDNF RBT sDRVIIRAAEQ 290

Figure S1. Sequence alignment showing the conserved residues between the human CA-II and CA-VIII
proteins. CAH2 sequence in bold represents the reference sequence.
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Table S2. Mapping of CA-II residues onto the CA-VIII protein structure and predicted residue function

based on the sequence alignment in Figure S1.

Residue Function Source
CA-1I CA-VIII
Trp5 Trp29 Aromatic cluster residue [1-3]
Tyr7 Tyr31 Aromatic cluster residue, active site water network coordination  [1-9]
Trpl6 Trp37 Aromatic cluster residue [1-3]
Phe20 Phe4l Aromatic cluster residue [1-3]
Ser29 Ser50 Enzymatic stability [10,11]
Asn62  Asp85 Active site water network coordination [4]
His64 His87 Proton shuttling residue [1,4-8]
Phe66 11e89 Aromatic cluster residue, secondary CO, binding pocket [1,5-8]
formation
Asn67 GIn90 Active site water network coordination [12]
Phe70 Leu93 Aromatic cluster residue [1-3]
GIn92  Glull4  Secondary Zn?* ligand [1,4]
Phe93 Vall15 Aromatic cluster residue [1-3]
His94 Argllé  Zn** coordination [1,4]
Phe95 Phell7 Aromatic cluster residue, secondary CO; binding pocket [1,5-8]
formation
His9%6 His118 Zn2t coordination [1,4]
Trp97 Trp119 Aromatic cluster residue, secondary CO, binding pocket [1,5-8]
formation
Glul06 Glul28  Orientation of Zn?* water ligand molecule for catalysis [1]
Glull7 Glul39  Zn2T affinity and catalytic efficiency, secondary Zn?* ligand [13]
His119  His141 7Zn2* coordination [1,4]
Vall21 Ile143 Primary CO, binding pocket formation [1,5-8]
Val142  TIlel65 Primary CO, binding pocket formation [1,5-8]
Phel75 11e198 Aromatic cluster residue [1-3]
Phel78 Phe201 Aromatic cluster residue [1-3]
Leul97 Leu222 Primary CO, binding pocket formation [1,5-8]
Thr198  Thr223 Deep water molecule stabilisation, catalytic orientation of Zn2t 4]
water ligand molecule
Thr199  Ile224 Active site water coordination, tertiary CO, binding pocket [4]
formation
Pro200  Pro225 Tertiary CO, binding pocket formation [1,5-8]
Trp208  Trp233 Primary CO, binding pocket formation [1,5-8]
Phe225 Phe250 Aromatic cluster residue, secondary CO; binding pocket [1,5-8]
formation
Asn243  Asn273  Tertiary CO; binding pocket formation, secondary Zn?* ligand ~ [1,5-8]
Arg245 Arg275  Enzyme stability [14]
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Figure S2. a-carbon RMSD and Rg comparison between WT and variant proteins during MD
simulation. (A) RMSD; (B) Rg.
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Figure S3. RMSF comparison between the WT and variant protein residues.
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Figure S4. AL and ABC (WT — variant) showing changes variant residue accessibility and
communication. (A) AL; (B) ABC.
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