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Table S1: PCR primers used for cloning and mutagenesis.”

Primer Name Primer Sequence
HpHypB forward "AAGGAACCATATGAGCGAACAACGACAAG®
HpHypB reverse *TCGCTACTCGAGTTAAAACGAATGCGTGG”
C106A, H107A forward *CACCACCGGCGAAGCAgcCgcTTTGGAAGCGAGCATG
C106A, HI07A reverse *CATGCTCGCTTCCAAAgcGgcTGCTTCGCCGGTGGTG”

“Restriction enzyme sites are shown in bold. Mutations are shown in lowercase.

Table S2: Summary of gel filtration chromatography results of WT and mutant HpHypB with added metals.”

Protein Added Metal  Elution Volume Calculated MW  Relative Peak Assignment
(mL) (kDa) Area”
Apo 169+0.2 28.1+£2.6 100 Monomer
15.9+0.1 447+1.6 76 Dimer
0.5 eq. Ni(I)
17.2+0.1 23.0+0.7 24 Monomer
1 eq. Ni(ID) 15.7+0.1 509+1.9 100 Dimer
WT HpHypB
15.6 0.1 52.7+2.7 3.5 Dimer
1 eq. Zn(1D)
17.0+0.1 25.8+ 1.0 96.5 Monomer
1eq. Zn(II) +1 15.86 £ 0.01 46.2£0.2 5 Dimer
eq. Ni(Il) 17.34 +£0.02 21.9+0.2 95 Monomer
C106A, H107A Apo 17.2£0.1 23.8+0.8 100 Monomer
HpHypB 1 eq. Ni(I) 17.1+£0.1 24.5+0.8 100 Monomer
1 eq. Zn(1D) 17.11 £0.01 24.6 +£ 0.1 100 Monomer

“Errors are standard deviations of at least two replicates. The expected molecular weights are: WT HpHypB
monomer: 27.2 kDa; WT HpHypB dimer: 54.4 kDa; C106A, H107A HpHypB monomer: 27.1 kDa.
°The relative peak areas varied by <3.5 % of the total peak area.
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Table S3: Summary of gel filtration chromatography results of WT HpHypB with added nucleotides.”

Elution Volume Calculated MW Relative Peak
Added ligand b Assignment
(mL) (kDa) Area
159+0.2 454 +4.0 8 Dimer
5 eq. GTP

172 +0.3 24.0+3.2 92 Monomer

16.0+0.1 439+ 1.7 9.5 Dimer

5 eq. GDP

174+ 0.1 21.3+0.7 90.5 Monomer

15.8+0.2 48.0+4.4 81.5 Dimer

1 eq. Ni(IT) + 5 eq. GDP

17.21 £0.04 23.4+04 18.5 Monomer

16.03 £ 0.04 424+ 8.0 84 Dimer

1 eq. Ni(II) + 5 eq. GTP

17.29 +£0.03 224+0.3 16 Monomer

5 eq. GTP + 400 pM GTP 16.8+0.1 58.4+3.5 31.5 Dimer
in MP 18.34 £ 0.04 27.6 +0.6 68.5 Monomer

5 eq. GDP + 400 pM GDP 16.99 + 0.01 542+0.4 27 Dimer
in MP 18.3+0.1 28.1+2.0 73 Monomer
5eq. GTP + 400 uM GTP 18.33 £0.04 27.9+£0.5 100 Monomer

in MP + 1 eq. Zn(II)

5 eq. GDP + 400 uM GDP 18.225 +£0.007 29.3+0.1 100 Monomer

in MP + 1 eq. Zn(II)

“Errors are standard deviations of at least two replicates. The expected molecular weights are: WT HpHypB
monomer; 27.2 kDa; WT HpHypB dimer; 54.4 kDa. MP indicates that the nucleotide was included in the mobile
phase.

°The relative peak areas varied by <3.5 % of the total peak area.
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M. jannaschii MHL = = = = = = = & e @ o e e e et t 4 e e e s s mmmm == e s === === === === == === moammmmmmee meaaoaaoao. VG
E. coli MCTTCGCGEG NLYIEGDE-- HNPHSAFRSA PFAPAARPKM KITGIK--AP EFTPSQTEEG DLHYGHGEAG THAPGMSQRR
B. japonicum MCTVCGCSDG KASIEHAHDH HHDHGHD--H DHGHDGHHHH HHGHDQDHHH HHDHAHGDAG LLDCGANPAG QKIAGMSSDR
Walker A Motif
90 100 110 120 130 140 150 160
B S A I | R | . e B O A L (R (|
H. pylori DVKIVEKILS KNDIKAAEMK ERYLKEGLYV LNFMSSPGSG KTTMLE-NLA DFKD-FKFCV VEGDLQTNRD ADRLRKKGVS
H. hepaticus S 1QIVSKILS QNDLKAQELR EKYKQLGVYV INLMSSPGSG KTTLLE-SLS AFKD-FTFCV LEGDLQTNRD AQRLEAKGVS
M. jannaschii VLDIAKDILK ANKRLADKNR KLLNKHGVVA FDFMGAIGSG KTLLIEKLID NLKDKYKIAC |IAGDVIAKFD AERMEKHGAK
E. coli MLEVEIDVLD KNNRLAERNR ARFAARKQLYV LNLVSSPGSG KTTLLTETLM RLKDSVPCAV |IEGDQQTVND AARIRATGTP
B. japonicum | | QVERDILG KNDRLAADNR ARFRADEVLA FNLVSSPGAG KTSLLVRAVS ELKDSFAIGV |IEGDQQTSND AERIRATGVP
Conserved CH Motif Walker B Motif Switch Il Motif
170 180 190 200 210 220 230 240
A FERTIRTT N ISR A NPT SRI IR | B R T S T | : )
H. pylori AHQITTGEAC HLEASMIEGA FDLLKDEGAL EKSDFLIIEN VGNLVCPSSY NLGAAMNIVL LSVPEGDDKV LKYPTMFMCA
H. hepaticus AYQITTGEAC HLEASMIETA LCELQKQCDM QQMDYLFIEN VGNLVCPASY DVGASLNIVL LSTPEGDDKI LKYPTMFMCA
M. jannaschii VVPLNTGKEC HLDAHLVGHA LEDL----NL DEIDLLFIEN VGNLICPADF DLGTHKRIVV ISTTEGDDTI EKHPGIMKTA
E. coli AIQVNTGKGC HLDAQMIADA APRL----PL DDNGILFIEN VGNLVCPASF DLGEKHKVAV LSVTEGEDKP LKYPHMFAAA
B. japonicum A1 QVNTGKGC HLDAAMVGEA YDRL----PW LNGGLLFIEN VGNLVCPAAF DLGEACKIVV FSTTEGEDKP LKYPDMFAAS
250 260 270 280 290 300
S P O R TI R T B I O I e | | N
H. pylori DAVIISKADM VEVFNFRVSQ VKEDMQKLKP EAPIFLMSSK DPKSLEDFKN FLLEKKRENY --QSTHSF 242
H. hepaticus DAV IVSKADM MQYFGFSLTR VKEDLGQLKA NVPLFLTSNK ERESIAKVRD FIEQKRAQNY --QSHHQF 242
M. jannaschii DLIVINKIDL ADAVGADIKK MENDAKRINP DAEVVLLSLK TMEGFDKVLE FIEKSVKE-- =« -« VK 221
E. coli SLMLLNKVDL LPYLNFDVEK CIACAREVNP EIEIILISAT SGEGMDQWLN WLETQRC - - - =« =« .. A 290
B. japonicum SLMLINKIDL ASVLDFDLAR TIEYARRVNP KIEVLTLSAR TGEGFAAFYA WIRKRMAATT PAAMTAAE 302

Figure S1. Amino acid alignment of HpHypB with homologs. The specific strains are as follows: Escherichia coli K12 substr. MG1655,
Helicobacter pylori 26695, Helicobacter hepatics ATCC 51449, Bradyrhizobium japonicum USDA110, and Methanocaldococcus jannaschii
DSM 2661. All sequences were retrieved from the NCBI database and aligned using ClustalW (1).
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