Supplementary Figure S1

Sequence alignment of AdcA and other zinc-binding proteins. Multiple sequence alignment
of Staphylococcus aureus, Streptococcus pneumoniae, Streptococcus suis, Enterococcus faecalis and
Staphylococcus haemolyticus AdcA two zinc-binding domain proteins was performed with
Clustal Omega (https://www.ebi.ac.uk/Tools/msa/clustalo/). Conserved residues of N-terminal
(His®”, His!™, His?8, Glu??) and C-terminal (His*8, His*?, His*°) domains involved in metal

binding are shown in boxes.

An
(colon) indicates conservation between groups of strongly similar properties, A . (dot) semi-

conserved substitutions
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MKKKLGMLLLVPAVTLSLAACGNDDGKDK----DGKVTIKTTVYPLOSFAEQIGGKHVKV
MKRFLSLTVLLSIILCVLVACGKEDSSNKASKDGDKINVSTTVYPLOSFIEQIGGNHVNV
-MKKFTLPLLAALSLILFGACGKTNTSDKTADGKEKLSIVTTEFYPMYDEFTKNIVGDEGDV

-MKKISLL-LASLCALFLVACSNQ----- K-QADGKLNIVTTFYPVYEFTKQVAGDTANV
-MKKVGLL-FLSVSALLLGACSNS--—---— TASEDGKLDIVTTEFYPVYEFTKQVAGDEANV
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SSIYPAGSDIHPYEPTQKDMLKVNKSDLEVYTGDDLDPVAKKVAATIKDDKKKVSLQDKL
KLLIPAGSEHHPYEPSAKDMATIHDADVEVYHNENMESWVPKAAKGWKKGAPNV --IKGT
ELLIGAGTEHHEYEPSAKAVAKIQDADTEVYENENMETWVPKLLDTLDKKKVKT -—-IKAT
DLLVKAGTEVH YEPSAKDIARIQEADAFVYENENMETWVHDVEKSLDTTKVNV——ISAT
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DPKHKDDYEKNYKKLNDDLKKIDNDMKQVTKDKQGNAVFIJHESIGYLADCYGEVQKGIQ
DPKHKNEYEKNYKKLEKSLDDIDNKLKDITKDKQGNAVFIJHESLGYLADRYGEFVQKGIQ
YPKKAKTFETNAEKYLTKLTALDKEFQTALKDAKQKSFVTQHAAFGYLALDYGLKQVPIA
YPDKKETFEKNAAAYIEKLQSLDKAYAEGLSQAKQKSFVTQHRAFNYLALDYGLKQVATIS
YPEKKDAFETNAAAYIEKLDALDAKYSETLSAAKQKYFVTOHIAFAYLALDYGLKQVSIT
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NMNA-EDPSQKELTKIVKEIRDSNAKYILYEDNVANKVTETIRKETDAKPLKFYNI
NMNA-EDPSQKALTQLVKEINDKNVKYILYEDNVANKVTETIRKETNAKPLKEYNI
GLTPEQEPTAGRLAELKKYVTDNQIRYIYFEKNANDKIAKTLADEANVQLEVLNP
GLSPDAEPSAARLAELTEYVKKNKIAYIYFEENASQALANTLSKEAGVKTDVLNP
GVAADEDPTPSRLAELTEYINKYGIKYIYFEENASKSVAETLAKETGVQLDVLNP
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KEQQKKDNITYQSILMKSNIENIGKALDSGVKVKDDKAESKHDKAISDGYFKDEQVKDREL
KEQSKDTSINYQTLMNKNIEALDKALDSNIKVQDDKAEHKHDKAISDGYFKDEQVKDRAL
QKQM-DNGEDYLSVMKENLTALKKTTDTAGKEVQPETSEKTEKTVANGYFKDSEVAERTL
EEDT-KAGENYISVMEKNLKALKQTTDQEGPAIEPEKA-EDTKTVQONGYFEDAAVKDRTL
DEDM- KNGKDYISVMEDNLTALEKTTSQEGSEILPEEGAETAQTVYNGYFEDSAVKDRTL
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SDYAGEWQSVYPYLKDGTLDEVMEHKAENDPKKSAKDLKAYYDKGYKTDITNIDIKGNEI
SDYEGEWQSVYPYLKNGDLDDVMKHKSEEDS SMTAKEYKAYYEKGYKTDISNIHIEGDNI
TDYAGNWQSVYPLLKDGTLDQVEDYKAKLKKDKTPAEYKTYYDAGYQTDVDHINITDSTI
SDYAGNWQSVYPFLEDGTFDQVFDYKAKLTGKMTQAEYKAYYTKGYQTDVTKINITDNTM
SDYVGEWQSVYPYLLDGTLDQVWDYKAKIKGGMTAEEYKAYYDTGYKTDVDQINITDNTM
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TEFTKDGKKHTGKYEYNGKKTLKYPKGNRGVRFMFKLVDGNDKDLPKFIQFSOH
TFEKNGNKVTGTYEYVGKKILDYKKGNRGVRFIYKLKNNDTPSLPKYVQFEFSDH|
EFLVDGKPQKFTYKAAGYKILNYAKGNRGVRFLFETDDANAG-RFKYVQFSTH
EFVQGGQOSKKYTYKYVGKKILTYKKGNRGVRFLFEATDADAG-QFKYVQFSOH]
EFVVGDKKEKFTYKYVGYKILTYKKGNRGVRFLFEATDANAG-NYKYVQFSTH
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FEFETFMGN—DNDALLKEMDNWPTYYPSKLNKDQIKEEMLAH 516
HHHH[I FMGD-NNETLLKEMDHWPTYYPASLDKDDIKEEMLAH 516
AHHH[IFFGGDSQESLENEMDNWPTYYPNDLSKQEIAQEMIAH 511
HHHHIFFGGTSQETLFEEMDNWPTYYPDNLSGQEIAQEMLAH 501

* (asterisk) indicates positions which have a single, fully conserved residue, A
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Staphylococcus aureus AdcA two zinc-binding domain and Salmonella enterica ZnuA single zinc-
binding domain proteins sequence alignment analysis. Conserved AcdA residues of domain N-
terminal (His®, His'®, His?'8, Glu??) involved in metal binding present in ZnuA are shown in
boxes; an aspartate in ZnuA replaces glutamate 22 in AdcA, groups of strongly similar

properties.

S.aureus MKKKLGMLLLVPAVTLSLAACGNDDGKDKDGKVTIKTTVYPLQSFAEQIGGKHVKVSSIY 60

S.enterica MLOKNTLL--FAA--LSAALWGSAT---QAADAAVVASLKPLGFIASATIADGVTDTQVL 53
Kogxook ok kR kX R R S S et

S.aureus PAGTDIHSYEPTQKDILSASKSDLEFMYTGDNLDPVAKKVASTIKDKDKKLSLEDKL -DKA 119

S.enterica PDGASHHPYSLRPSDVKRLQGADLVVWVGPEMEAFMEKSVRNIPDNKQV-TIAQLADVKP 112
O £l L R I L T HE *

S.aureus KLLTDQHEHGEEHEHEGHDHEKEEHHHHHGGYDHHVWLDPKINQTFAKEIKDELVKKDPK 179

S.enterica LLMKGADDDEDEHAHTGADEEKGDVHHHHGEYNMHLWLSPETARATAVAIHEKLVELMPQ 172
*:.. RN :** * ok *_** : * Kk Kk Kk x *: *:**.*:* T * *:::**: *:

S.aureus HKDDYEKNYKKLNDDLKKIDNDMKQVTKDKQGNAVFISHESIGYLADCYGEFVQKGIQNMN 239

S.enterica SRAKLDANLKDFEAQLAATDKQVGNELAPLKGKGYFVEHPAYGYYEKHYGLTPLGHEFTVN 232
: oo ¥ *rioo HRE I R A

S.aureus AED-PSQKELTKIVKEIRDSNAKYILYEDNVANKVTETIRKETDAKPLKFYNMESLNKEQ 298

S.enterica PEIQPGAQRLHEIRTQLVEQKATCVFAEPQFRPAVVEAVARGTSV---RMGTYDPLGTN—- 288
S A R ok kL HH L] *.

S.aureus QOKKDNITYQSLMKSNIENIGKALDSGVKVKDDKAESKHDKAISDGYFKDEQVKDRELSDY 358

S.enterica IKLGKTSYSAFLSQLANQYASCLKGD——===—==—————————————————————————— 314
* . .k ... .. *

S.aureus AGEWQSVYPYLKDGTLDEVMEHKAENDPKKSAKDLKAYYDKGYKTDITNIDIKGNEITET 418

S.enterica = = @ —m s e e oo 314

S.aureus KDGKKHTGKYEYNGKKTLKYPKGNRGVRFMFKLVDGNDKDLPKFIQFSDHNIAPKKAEHF 478

S.enterica = = @ —mm e m o s o e e 314

S.aureus HIFMGNDNDALLKEMDNWPTYYPSKLNKDQIKEEMLAH 516

S.enterica =~ = —mm--— oo oo oooomo o ————————— oo 314



Staphylococcus aureus AdcA two zinc-binding domain and Salmonella enterica, Escherichia
coli, Bacillus subtilis ZinT proteins sequence alignment analysis. Conserved AdcA residues of C-
terminal domain (His*#, His*7, His*””) involved in metal binding and present in ZinT are shown

in boxes.
S.aureus MKKKLGMLLLVPAVTLSLAACGNDDGKDKDGKVTIKTTVYPLQSFAEQIGGKHVKVSSIY 60
B.subtilis = oo 0
E.coli  mm e - 0
S.enterica = @ @ —ommmmmm oo 0
S.aureus PAGTDLHSYEPTQKDILSASKSDLFMYTGDNLDPVAKKVASTIKDKDKKLSLEDKLDKAK 120
B.subtilis = = mmmm e e m e 0
E.coli = s mm e 0
S.enterica = = @ —mm e s m oo oo m e 0
S.aureus LLTDQHEHGEEHEHEGHDHEKEEHHHHHGGYDPHVWLDPKINQTFAKE IKDELVKKDPKH 180
B.subtilis = =  —mmmmmmm o m o 0
E.coli = oo 0
S.enterica = = —m T T oo oo oo o 0
S.aureus KDDYEKNYKKLNDDLKKIDNDMKQVTKDKQGNAVFISHESIGYLADCYGFVQKGIQNMNA 240
B.subtilis = —mmmmmmm oo 0
E.coll = mmm e 0
S.enterica = = —m o e e o e oo o 0
S.aureus EDPSQKELTKIVKEIRDSNAKYILYEDNVANKVTETIRKETDAKPLKEFYNMESLNKEQQK 300
B.subtilis = = —mmmmmmmmmm e MKISFATRLGVLTFGSLLVLAGCQAS 26
E.coli = mmmmmm e MAI--=—————-— RLYKLAVALGVFI- 16
S.enterica = = @ —mmmmmmmmmm e m MVI-—=—————-— HLKKLTMLLGMLL- 16
* . .
S.aureus = -—-—- KDNITYQSLMKSNIENIGKALDSG-VKVKDDKAESKHDKAISDGYFKDEQVKDRE 354
B.subtilis GSSKGESHKTSSSVAEDASKTQEQSLGSHDHEHDHSHAHDEETEKIYEGYFKNSQVKDRP 86
E.coli = @ —mmmmmmmmmmm————————— VSAPAFSHG--HHSHGKPLTEVEQKAANGVFDDANVQNRT 54
S.enterica @ = @ ———————————————————— VNSPAFAHG——HHAHGAPMTEVEQKAAAGVFDDANVRDRA 54
. * * . ek e oKk
S.aureus LSDYAGEWQSVYPYLKDGTLDEVMEHKAENDPKKSAKDLKAYYDKGYKTDITNIDIKGNE 414
B.subtilis LTDWEGDWQSVYPYLQODGTLDEVFSYKSKHEGDKTAEEYKEYYKKGYKTDVDRIFIQKDT 146
E.coli LSDWDGVWQSVYPLLQSGKLDPVFQKKADADKTKTFAEIKDYYHKGYATDIEMIGIEDGI 114
S.enterica LTDWDGMWQSVYPYLVSGELDPVFRQKAKKDPEKTFEDIKAYYRKGYVTNVETIGIENGV 114
* * * kkkkkk Kk * * % * *:. H : H * kk kkk ke 1 * *
S.aureus ITFTKDGKKHTGKYEYNGKKTLKYPKGNRGVRFMFKLVDGNDKDLPKFIQFSOHNIAPKK 474
B.subtilis VIFFKNGKEYSGKYTYDGYEILTYDAGNRGVRYIFKRAK-EAEGLPQYIQFSIHSIDPTK 205
E.coli VEFHRNNETTSCKYDYDGYKILTYKSGKKGVRYLFECKDP-ESKAPKYIQFSIHII TAPRK 173
S.enterica IEFHRDNNVASCKYNYAGYKILTYASGKKGVRYLFECKDA-NSKAPKYVQFSIHIIAPRK 173
HEE S HE SR A . .o *re g
S.aureus Al H|T FMGNDN-DALLKEMDNWPTYYPSKLNKDQIKEEMLAH 516
B.subtilis Al {HLYWGDDR-KALLDEVKNWPTYYPSEMDGHDIAHEMMAH 247
E.coli S HIFMGNDSQQSLLNEMENWPTYYPYQLSSEEVVEEMMSH 216
S.enterica S

HIFMGNTSQQALLQEMENWPTYYPYQLKANEVVDEMLHH 216
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