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sp_P56658_ADA_BOVINE    1  MAQTPAFNKPKVELHVHLDGAIKPETILYYGRKRGIALPADTPEELQNIIGMDKPLSLPEFLAKFDYYMP   70 

1VFL_BOVINE             1  -AQTPAFDKPKVELHVHLDGAIKPETILYYGKRRGIALPADTPEELQNIIGMDKPLTLPDFLAKFDYYMP   69 

sp_P03958_ADA_MOUSE     1  MAQTPAFNKPKVELHVHLDGAIKPETILYFGKKRGIALPADTVEELRNIIGMDKPLSLPGFLAKFDYYMP   70 

3MVI_Mouse              1  ---TPAFNKPKVELHVHLDGAIKPETILYFGKKRGIALPADTVEELRNIIGMDKPLSLPGFLAKFDYYMP   67 

sp_P00813_ADA_HUMAN     1  MAQTPAFDKPKVELHVHLDGSIKPETILYYGRRRGIALPANTAEGLLNVIGMDKPLTLPDFLAKFDYYMP   70 

 

sp_P56658_ADA_BOVINE   71  AIAGCREAVKRIAYEFVEMKAKDGVVYVEVRYSPHLLANSKVEPIPWNQAEGDLTPDEVVSLVNQGLQEG  140 

1VFL_BOVINE            70  AIAGCRDAIKRIAYEFVEMKAKDGVVYVEVRYSPHLLANSKVEPIPWNQAEGDLTPDEVVSLVNQGLQEG  139 

sp_P03958_ADA_MOUSE    71  VIAGCREAIKRIAYEFVEMKAKEGVVYVEVRYSPHLLANSKVDPMPWNQTEGDVTPDDVVDLVNQGLQEG  140 

3MVI_Mouse             68  VIAGCREAIKRIAYEFVEMKAKEGVVYVEVRYSPHLLANSKVDPMPWNQTEGDVTPDDVVDLVNQGLQEG  137 

sp_P00813_ADA_HUMAN    71  AIAGCREAIKRIAYEFVEMKAKEGVVYVEVRYSPHLLANSKVEPIPWNQAEGDLTPDEVVALVGQGLQEG  140 

 

sp_P56658_ADA_BOVINE  141  ERDFGVKVRSILCCMRHQPSWSSEVVELCKKYREQTVVAIDLAGDETIEGSSLFPGHVKAYAEAVKSGVH  210 

1VFL_BOVINE           140  ERDFGVKVRSILCCMRHQPSWSSEVVELCKKYREQTVVAIDLAGDETIEGSSLFPGHVQAYAEAVKSGVH  209 

sp_P03958_ADA_MOUSE   141  EQAFGIKVRSILCCMRHQPSWSLEVLELCKKYNQKTVVAMDLAGDETIEGSSLFPGHVEAYEGAVKNGIH  210 

3MVI_Mouse            138  EQAFGIKVRSILCCMRHQPSWSLEVLELCKKYNQKTVVAMDLAGDETIEGSSLFPGHVEAYEGAVKNGIH  207 

sp_P00813_ADA_HUMAN   141  ERDFGVKARSILCCMRHQPNWSPKVVELCKKYQQQTVVAIDLAGDETIPGSSLLPGHVQAYQEAVKSGIH  210 

 

sp_P56658_ADA_BOVINE  211  RTVHAGEVGSANVVKEAVDTLKTERLGHGYHTLEDATLYNRLRQENMHFEVCPWSSYLTGAWKPDTEHPV  280 

1VFL_BOVINE           210  RTVHAGEVGSANVVKEAVDTLKTERLGHGYHTLEDTTLYNRLRQENMHFEICPWSSYLTGAWKPDTEHAV  279 

sp_P03958_ADA_MOUSE   211  RTVHAGEVGSPEVVREAVDILKTERVGHGYHTIEDEALYNRLLKENMHFEVCPWSSYLTGAWDPKTTHAV  280 

3MVI_Mouse            208  RTVHAGEVGSPEVVREAVDILKTERVGHGYHTIEDEALYNRLLKENMHFEVCPWSSYLTGAWDPKTTHAV  277 

sp_P00813_ADA_HUMAN   211  RTVHAGEVGSAEVVKEAVDILKTERLGHGYHTLEDQALYNRLRQENMHFEICPWSSYLTGAWKPDTEHAV  280 

 

 

sp_P56658_ADA_BOVINE  281  VRFKNDQVNYSLNTDDPLIFKSTLDTDYQMTKNEMGFTEEEFKRLNINAAKSSFLPEDEKKELLDLLYKA  350 

1VFL_BOVINE           280  IRFKNDQVNYSLNTDDPLIFKSTLDTDYQMTKKDMGFTEEEFKRLNINAAKSSFLPEDEKKELLDLLYKA  349 

sp_P03958_ADA_MOUSE   281  VRFKNDKANYSLNTDDPLIFKSTLDTDYQMTKKDMGFTEEEFKRLNINAAKSSFLPEEEKKELLERLYRE  350 

3MVI_Mouse            278  VRFKNDKANYSLNTDDPLIFKSTLDTDYQMTKKDMGFTEEEFKRLNINAAKSSFLPEEEKKELLERLYRE  347 

sp_P00813_ADA_HUMAN   281  IRLKNDQANYSLNTDDPLIFKSTLDTDYQMTKRDMGFTEEEFKRLNINAAKSSFLPEDEKRELLDLLYKA  350 

 

 

sp_P56658_ADA_BOVINE  351  YGMPSPASAEQCL  363 

1VFL_BOVINE           350  YRMPSPA------  356 

sp_P03958_ADA_MOUSE   351  YQ-----------  352 

3MVI_Mouse            348  YQ-----------  349 

sp_P00813_ADA_HUMAN   351  YGMPPSASAGQNL  363 

 

Supplementary Figure S1. PROMALS3D(1) alignment of human, bovine, and mouse ADA 
sequences and structures. Yellow highlight, e.g. G, 1VFL/Bovine differs from Uniprot 

sequence and/or matches human residue at that position (8 total). Orange font, e.g. S, non-
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identical residues across sequences. Blue highlight, e.g. H, metal binding residue. Grey 

shadow, e.g. L, residues involved in helix gate. Green shadow, e.g. A,residues missing from 

7RTG structure (this study).  
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Supplementary Figure S2. Crystal packing of HsADA1 monomer A. A, cartoon 

representation of the crystal lattice. B. Packing of monomer A (magenta) with its symmetry 

mates (grey). A symmetry mate is overlaid with 3iar (lime green) shows incompatibility with 

monomer A residues Ala43-Ile50 (yellow). C, Michaelis-Menten kinetic parameters for C-

terminally truncated HsADA1 following histidine tag cleavage. D, Alphafold predictions for 

BtADA and HsADA1 colored from high confidence (blue) to low confidence (red) show low 

confidence in terminal residues only ordered in 3iar (lime green, circle). In addition, the closed 

conformation for the structural gate helix is predicted for BtADA, as visualized by superposition 

with 1vfl (arrow).   
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sp_Q9NZK5_ADA2_HUMAN_        1  MLVDGPSERPALCFLLLAVAMSFFGSALSIDETRAHLLLKEKMMRLGGRLVLNTKEELANERLMTLKIAE   70 

3lgg_chainA_p002             1  ----------------------------SIDETRAHLLLKEKMMRLGGRLVLNTKEELANERLMTLKIAE   42 

sp_P00813_ADA1_HUMAN_           ----------------------------------------------------------------------      

Consensus_ss:                             hhhhhhhhhh          hhhhhhhhhhhhh       ee hhhhhhhhhhhhhhhhh 

 

sp_Q9NZK5_ADA2_HUMAN_       71  MKEAMRTLIFPPSMHFFQAKHLIERSQVFNILRMMPKGAALHLHDIGIVTMDWLVRNVTYRPHCHICFTP  140 

3lgg_chainA_p002            43  MKEAMRTLIFPPSMHFFQAKHLIERSQVFNILRMMPKGAALHLHDIGIVTMDWLVRNVTYRPHCHICFTP  112 

sp_P00813_ADA1_HUMAN_        1  ----------------------MAQ----TPAFDKPK-VELHVHLDGSIKPETILYYGRRRGI-------   36 

Consensus_ss:                   hhhhh        hhhhhh     h hhhhhhhh    eeehhhhh    hhhhhhhhhh     eee   

 

sp_Q9NZK5_ADA2_HUMAN_      141  RGIMQFRFAHPTPRPSEKCSKWILLEDYRKRVQNVTEFDDSLLRNFTLVTQHPEVIYTNQNVVWSKFETI  210 

3lgg_chainA_p002           113  RGIMQFRFAHPTPRPSEKCSKWILLEDYRKRVQNVTEFDDSLLRNFTLVTQHPEVIYTNQNVVWSKFETI  182 

sp_P00813_ADA1_HUMAN_       37  ------------------ALPANT----------AEGLLNVI--------------GMDKPLTLPDFLAK   64 

Consensus_ss:                      ee                 eehhhhhhh   hhhhhhhhhh        hhhhh      hhhhhhh 

 

sp_Q9NZK5_ADA2_HUMAN_      211  FF-TISGLIHYAPVFRDYVFRSMQEFYEDNVLYMEIRARLLP---------VYELSGEHHDEEWSVKTYQ  270 

3lgg_chainA_p002           183  FF-TISGLIHYAPVFRDYVFRSMQEFYEDNVLYMEIRARLLP---------VYELSGEHHDEEWSVKTYQ  242 

sp_P00813_ADA1_HUMAN_       65  FDYYMPAIAGCREAIKRIAYEFVEMKAKEGVVYVEVRYSPHLLANSKVEPIPWNQAEGDLTPDEVVALVG  134 

Consensus_ss:                   hhhhhhhhh  hhhhhhhhhhhhhhhhh   eeeeeee hhhh       hhhhhhh    hhhhhhhhh 

 

sp_Q9NZK5_ADA2_HUMAN_      271  EVAQKFVETHPEFIGIKIIYSDHRSKDVAVIAESIRMAMGLRIKFPTVVAGFDLVGHEDTGH--SLHDYK  338 

3lgg_chainA_p002           243  EVAQKFVETHPEFIGIKIIYSDHRSKDVAVIAESIRMAMGLRIKFPTVVAGFDLVGHEDTGH--SLHDYK  310 

sp_P00813_ADA1_HUMAN_      135  QGLQEGERDFG--VKARSILCCMRHQPNW----SPKVVELCKKYQQQTVVAIDLAGDETIPGSSLLPGHV  198 

Consensus_ss:                   hhhhhhhhh       eeeeee     hhhhhhhhhhhhhhhhh    eeeeee           hhhhh 

 

sp_Q9NZK5_ADA2_HUMAN_      339  EALMIPAKDGVKLPYFFHAGETDWQGTSIDRNILDALM-LNTTRIGHGFALSKHPAVRTYSWKKDIPIEV  407 

3lgg_chainA_p002           311  EALMIPAKDGVKLPYFFHAGETDWQGTSIDRNILDALM-LNTTRIGHGFALSKHPAVRTYSWKKDIPIEV  379 

sp_P00813_ADA1_HUMAN_      199  QAYQEAVKSG--IHRTVHAGEVGS-----AEVVKEAVDILKTERLGHGYHTLEDQALYNRLRQENMHFEI  261 

Consensus_ss:                   hhhhhhhh     eeeeee          hhhhhhhhhh    eeeeehhe   hhhhhhhhh    eee 

 

sp_Q9NZK5_ADA2_HUMAN_      408  CPISNQVLKLVSDLRNHPVATLMATGHPMVISSDDPAMFGAKGLSYDFYEVFMGIGGMKADLRTLKQLAM  477 

3lgg_chainA_p002           380  CPISNQVLKLVSDLRNHPVATLMATGHPMVISSDDPAMFGAKGLSYDFYEVFMGIGGMKADLRTLKQLAM  449 

sp_P00813_ADA1_HUMAN_      262  CPWSSYLTGAWKPDTEHAVIRLKNDQANYSLNTDDPLIFKS-TLDTDYQMTKRDMGF---TEEEFKRLNI  327 

Consensus_ss:                    hhhhhhh     hhh hhhhhhh    eeee           hhhhhhhhhhh       hhhhhhhhh 

 

sp_Q9NZK5_ADA2_HUMAN_      478  NSIKYSTLLESEKNTFMEIWKKRWDKFIADVATK--  511 

3lgg_chainA_p002           450  NSIKYSTLLESEKNTFMEIWKKRWDKFIADVAT---  482 

sp_P00813_ADA1_HUMAN_      328  NAAKSSFLPEDEKRELLDLLYKAYGMPPSASAGQNL  363 

Consensus_ss:                   hhhhh    hhhhhhhhhhhhhhhhhhhhhhh     

 

 

Supplementary Figure S3. PROMALS3D(1) alignment of HsADA1 and HsADA2. Yellow 

highlight, e.g. G, metal binding residues. Red font, e.g. S, identical residues. Consensus 

secondary structure (ss): h, helix; e sheet. 
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