Table S1 Gene accession numbers for phylogenetic analysis

Organism Accession number Reference
Streptococcus pyogenes PmtA AAZ51785.1 (D
Streptococcus agalactiae KLL21255.1

Streptococcus canis WP_003044256.1

Streptococcus dysgalactiae WP_046159323.1

Streptococcus iniae WP_003101088.1

Streptococcus mutans WP_002304112.1

Streptococcus pneumoniae CVM74562.1

Streptococcus porcinus WP_003083554.1

Streptococcus suis WP_029187041.1

Streptococcus thermophilus WP_049555285.1

Enterococcus faecalis WP_034863010.1

Enterococcus faecium WP_058138288.1

Listeria monocytogenes FrvA WP_014929421.1 (2-4)
Bacillus subtilis PfeT CUB56232.1 4,5)
Mycobacterium smegmatis CtpD (6)
Sulfitobacter sp. NAS 14.1 sCoaT ZP_00964573.1 (7
Cupriavidus metallidurans CzcP WP_011514822.1 3
Mycobacterium tuberculosis CtpD WP_057125145.1 )
Mycobacterium tuberculosis CtpJ WP_031727628.1 )

Chlamydia trachomatis

CRH88065.1




Table S2 List of strains and plasmids used in this study

Bacterial strains

Description Reference

Escherichia coli

MC1061 E. coli laboratory cloning strain (10)

Topl10 E. coli laboratory cloning strain

Streptococcus pyogenes

5448 S. pyogenes invasive M1T1 strain (11)

5448 ApmtA S. pyogenes 5448 ApmtA: :km® deletion mutant This study

5448 ApmtA::pmtA S. pyogenes 5448 pmtA complemented strain This study

5448AperR S. pyogenes 5448 AperR::spec® deletion mutant (12)

5448AperR::perR S. pyogenes 5448 AperR complemented strain (12)

Plasmids Description Reference

pHY304 Temperature sensitive shuttle plasmid::Em® (13)

pJRS233 Temperature sensitive shuttle plasmid::Em® (14)

pUC4QKm?2 Template for Km"® (15)

pHY304-pmtA-KO pHY304 + pmtA knockout construct inserted at the This study
Xhol and BamHI site

pJRS233-pmtA pJRS233 + pmtA complement construct inserted at the  This study

Xhol and BamHI site




Table S3 List of primers used in this study

Primer Sequence (5'-3')

Deletion mutation and reverse complementation constructs
pmtA-KO-l CCCGGCTCGAGTTGATAGCGACAAGGTTCTTTTT

pmtA-KO-2 CAAAGTTGGCGTATAACATACCGATAGCTGCCAAAATCAT
pmtA-KO-3 TTACTGGATGAATTGTTTTAGAGAACGAACCGCCAATTATG
pmtA-KO-4 GGGCCCGGATCCCTTTCATAAGTCTTACTATTATTATAAACAC
km-F TATGTTATACGCCAACTTTG

km-R CTAAAACAATTCATCCAGTAA

Gene expression studies
pmtA-RT-F GAAAAGCAAAACCGCCACCT

pmtA-RT-R  GGGCACATGGTGAAGCTACT
gyrA-RT-F  GAAGTGATCCCTGGACCTGA
gyrA-RT-R  CCCGACCTGTTTGAGTTGTT

Xhol
Km® 5’
Km® 3’
BamHI




M1

Streptococcus pyogenes PmtA 1009 [T ITROWMADHLHLMETLACLVLIIIGLAF-LHSFP--QVAS-AIFITAFLIGGYASAKTGILDLVKNKH—————- Lt VDILMILAAI A
i ¥ TIKAWIIDHLHLMETLACLVLITI I GYESAKAGLMDLY( LMILAAT
Streptocaccus canis 91 MTIRAWMTDHLHLMETLACLVFII I GYESAKAGLLDLVRNKH- LMILAAT
Chylamidia trachomatis 89! MTTKAWIIDHLHLMETLACLVLIII GYESAKAGLLDLVQYNH- VLMILAAIGA
iniae. 73! MTWIKEHKRILATVSCLILILI GYESAKTGLEELATHKH- LMVLAAVGA
purcinus 73. MAWIKGHIRLVETLICLLLILV( ~VFFILAFLLGGYESAKEGLHELFVKKH- LMVLAAVGA
59. MTLVTNLKQHSHIITTALCLVFILV( - ILFISAFVIGGYQSAKEGLAELIF! LMILAAT
jsteria monocytogenes FrvA 46. EWMKONWQF ITTGISGILIVI ~FWTA-VIFLSAFVIGGFEQAKEGIQATIKTKK— ELLMILAATGA
Enterococcus gec,um 43. TKYNPFMLATACLLLMVT P-YLYLSAIT A
i 42 TVLYQTTDC “HKW—AQHGELIAA,ISGILILI WFL——KDET——MWSI -PLEILAFVI S
Enterococcus faecalis 42. LKSMILLPPILCFVFIVLGIIF-EQ! -IFYLLAILI A
acillus subtilis PfeT F A — MNSEVKTLQVQKSISHPSLWDTLKKHYELIFA ASGIFILGGWLEFTKND VOT-TCYIEAY TVQGYR EDTIEEKE-. L A
treplococcus i 36 MHHE D DHDHE R E H B HCHROGHNHD DS KAV FYTACLYLY TIGUVL-KYNGN-~CIAN-1LF ILTVILSGYHVIMEGVEDTIEKTKKKGKF QPNVHILMTLAAVCA
t,e tococcus mutans 36.8% - ~MSKEDQGKKIPARDNLLTNMEVKLFFLGMLLF IVGLGF--NFTP--SLON-SLNILALLISGYHI IWEGIKDTIEKSKKAKHF HILMT] GA
P tococcus agalactiae 34:6% - MSKOTGAHTHEEKGKNVPVILFFTGLALFFISLFL--GNML--LVRKN-ILF: ILAGYHIIGEGFGDTYRDTKNNRKFSPNIHLLMTLAAVGS
fpobac[erspemes 30: HNHAHGCF LNRILGCRAEY I FAVLCCICLLLGLGPKYCIMSEQF GE- GLLLAAYFFGCY FTLREAVEKISKGO.
32 EP. ALALELTGLAAOLLGAP- - QAVVWITYLACY
é) tpD 30.7% —------ MTLTACEVTAAEAPFDRVSKTIPHPLSWGAALWSVVSVRWATVALLLFLAG VAQLNGAPEAMWWT— CYLAGGWGSAWAGAQALRN. N
is CtpJ 315 ARRTKLFALSEMRWAALALGLFSAGLLTQLCGAP —QWVRWALFLACYAT GWEPGLAGLQALQRRT-
consensus (100%) e eeeieaieiaeee et .hh..h.shhhh.huhh h....h...shhhuGa..hh.uh.th...t

Streptococcus pyogenes, PmtA  100% GIIGYWLEGALLIFIFSLSNTLEEMAMEKSKDAISALMSLTPDTAROYQEDGHILEVETRSLSVGDRLOVRKGEAVPIDGOLLSPFGQFDESMVIGEPITVDKAE
Streptococcus dysgalactiae 94. IIGYWLEGALLIFIFSLSNTLEEMAMEKSKDAISALMSLTPDTARRYQEDGSIVDVETKLLTIGDRLOVRKGEAVPIDGELL QFDESMVIGEPTTVDKTK
Streptocaccus canis 91 IIGYWLEGALLIFIFSLSNTLEEMAMEKSKDAISALMSLTPDTARRYQEGGRILEVETKTLSVGDRLOVRKGETVPIDGOLLSPFGOFDESMVT G
Chylamidia trachomatis 89! IIGYWLEGALLIFIFSLSNTL DATSALMSLTPDRARRYQEDGS IVDVETKLLTIGDRLQVRKGEAVPIDGELLSTFGQFDESMVT EBITVDRTRGC

iniae. 73. FIGYWLEGSLLIFIFSLSSTLEELAMEKSKDAIAALMNLTPDTARKFNANGNLEEVETKNLLIGDKLQVRKGEAVPIDGKLLSDFGQFDESMVTGEP ITVDKAK

porcinus 73 IIGYWLEGALLIFIFSLSNTLEEMAMEKSKHAISALMNLTPDTARRIRDDGSVEEVETKALKVGDKLOVRKGESIPIDGELQSNFGOFDESMITGESVTVEKTY!

{ 59. LIGYWMEGALLIF IFSLSSTLEELANEKSKNAIAALNNN TP PTARKVEENGD I TVLDTAA IR IGDLLOVRKGDTVPLDATL ISPOS [ DES I TGEPLPAEKAA
isteria manoc)/togenes FrvA 46.4% STIGYWFEGAILIFIF REITKLMAFQPERAFRLLPNGDLEEVAAKELQLDDMVFVRPGESVPIDGVIVRGSTTLNE: S
Enterococcus 43.1% CLIGNFFEGAMLTFIFCL! ALEEYTTSKSQKEITALMNIQPRIAQRLTDSGEIQETGIENLSI DRVEYARGATTETDCLLESPRATTDEATTSCE
treptococcus pneumoniae 42 AEGAILIFIFSLSGALETYTSNK: ATLIEE OQIAASSLT] GRTSVDESALTGE:
Enterococcus faecall 42.8% CLIGDYREGAILTFIFCLSGALETY NKSRKELTSLMKLQPKTAQR T PNGERETLPUEDEATCDORIFVARG SLPID YL
acillus subtilis PfeT 40.8% AMIGYWAEGAILIFIFALSGAMESYTLSKSQKEISALLDLOPEEALRI-SNGTEERVPVGRLOINDI ILIKPGERVPAD TIHS ETNTDR
treptococcus thermophilus 36.8% VLIGNAEEGALLILIFAGAHFLEEYVEEKSRKSLTALLOMNPTOARLIQENGEVVVVDVASLKVGDTLEVLHGDQVPIDGVITK
treptococcus mutans. 36.8% VLLGETTEAALLIFIFAGAHFLEEYVEGRSQREITKLLELNPTEARRFRTDGSIEMISVODLEIGDRVQTILNGDQVPTDGKVIKGQTSIDE:!
trej fptococr:us agalactiae 34.6% ALMGSFEESALLILIFAAAHFLEDYAQGKSQREITKLLNLNPTEARLITDDGSIQTVSVEQLKVGDRVQVLNGAQTPTDGVVIEGST. S
fitobacter species 30.9% AILGEWAEGAFLLFLFSVGHALENYAMGRARNAVAALAGLTPDEA-LVRRGDKTETVLIENLLVGDIVVVRSNERLPADGFVVKGSSAVNQAPITGESAPVDKLPVDDPEFAAANLDKLT
is CY D 32. ATIGQVFDGALLIVIFM‘sGALEDVATTRTERSVRGLLDLAPEHATLL ~GDGEORVYAAANLRPCNVTVVRPGERTS ADGTVICGASEVDOSSTTGEPLPAAKDYGDD,
7% VAIGQIFDGALLIVIFATSGALDDI. DRVVVRPGDRTPADGAVL ORSTTGESMP

Mycobacterium tuberculosis Cth 31 5 AAIGQIAEGALLIVIFATSGALEALVTARTADSVRGLMGLAPGTATRVGAGG’xEETVNAADLRIGDIVLVRPGERISADATV‘ TGEPLPVDKSIGDQ
consensus (100%) shhG.h.-uuhLhhlFshuthh-ths.t+stptlttLhthtP..A..h..sst...h.ht.1..sDhl.lh.sttlshDu.l.ts.s. hspt 1SGEShS . tKe s etususuenenennn
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Streptococcus pyogenes PmtA 1009 TINQGQTIDMLVTIENDDTLFAKI INLVESAQEKKSKTATF IESLED AT VLVLIPAFILFSHFVLSWTWLAAFYRGMILLTVASPCALIASSTPA LAAISRAARKGLI
Streptococcus ({Vysgalacr/ae 94. TINQGQTIDMLVTIENDDTLFAKIINLVESAQEKKSKTATF IESLEDGY WIWLAAFYRGMILLTVASP: TPASLAAISRAARKGLI
Streptocaccus canis 91 TINOGQAIDMLVTVENENTLFAKIVNLVESAQGOKSKTATF IERLED:! S VKEVEVEVDTE TFE SHLVEAWTWL DAF YRGMIELTVAS £ CAL IASSTDASEAAT SRAARKGLT
Chylamidia trachomatis 89 TINQGOTIDMLVTVENDNTLFAKIVSLVESAQGC TESLEDSYVKFVLVLVPAFILFSHFVLAWTWLDAFYRGMILLTVASPCALIASSTPASLSAT I
iniae. 73. TINKAQTVEMLVTVENEDTLFAKIVNLVESAQTORSKTATF IENLEDTYVK IVLLMVPIF IFFTHF ILGWEWLSAFYRGMILLTVASPCALVAASTPASLSAISRAARKGLY
porcinus 73. TINEGQTVEMIVIVENEDTLFAKIVNLVESAQTOKSRTTTF IESLENHYVKAVLLLVPLF ILFCHLILAWPWLDSFYRGMVLLTVAS PCALIASSTPASLSAISRAARKGLY
trept 59. TG Ty Ty Oy LA K DAL DK Ty oMy BN AR K S K AT T ENME DY VY VLYYV P L E 1L A ALGHDHL T AR YRCMILLT TASPCALVASSSPATLSATSRAARKGHT
isteria monoc)/rogenes FrvA 46. TVN ITVKVTQTFDNTIFSKIIRLVESA( KTARFIERF );DAYVKAVLLFVLVM.MFLPHFAL YRAMVLLTVASPCAL! AAISNGARHGIL
Enterococcus 43 TLNQGNPLTISVTRKSDDTVFAKI TKLVEAAQNTPTKTASF ISRTENTYV LMIAISYFIFGWSFQEsFYRGMVLIVVA';PCALVAsATPATLAALSNSAKKGVL
treptococcus pneumoniae 42. TVNLNGSLTVEVTRHNEETLFHKT TKLVESA SVSPSQAFIEKFEGAYVKGVLITVAILMFLPHFVLGWSMSET 'YRAMVFMVVAS PCALVASIMPAALSLISNGARNGML
Enterococcus faecalis 42. FSK IIQLIEEACNIPTKTASFIERIE FSWSLQESFYRGMVLLVVASPCALVASATPATLAALSNAVKNGIL
ac/llus subtilis PfeT 40.; s QT LV QSEK LFIEKFE YVK VL M.MFVPH L WSWNETFYRAMILLVVASPCALVAAITPATLSAISNGARNGIL
freptococcus thermophr!us 36. PDTVFAKINKVVENAQGSMNKOATE TOK. IEPIYVNAVLILWPIFLLFGYFLMGWDLNTTLYRGMVYLIGVSPCALAASAVPATL AAMSRLSKMGIL
treptococcus mutan. 36 O TINDSGTTVVEVIRDSS SETVFAKILOLVEASQTNLSMSAQHIRRFEPVYVNVVLLVF IALLICGPFVWDWTWNSTFSTSLTFLVSASPCALAVSVIPATLAGI SNLARQGVL
tre tococcus aga/ac(lae y F IVVEVTKDSSETVFAKIVQLVNQSQENQSEIASKIKRFEPKYVTL LAVFPLIVLGGALFFQLTWAESFYRGLVFLIAASPCALAASAVFATL GISNLAKQGVL
fitobacter species 30 GSINGSGSLDVOVTKLSGESTLARVVTLVAEAQTROSPTONFTKKFEKIFVPCVIAL-AFVTSFSFLILDETAAQSFYRAMAVLVAAS PCALATATPSAVLSGVARAARGGVL
C(lf) 321 GTVNGSGALRVEVTREPSQTVVARIVAMVTEASATKATTQLF IEKIEQRYSAGVVVATLALLTVP-LMFGADLRSTLLRAMTFMIVAS PCAVVLATMPPLLSATANASRHGVL
tpD 30. TVNGSGVLHLVVTRDPSQTVVARIVELVADASATKAKTQLF IEKTEQRYSLGMVAATLALIVIP-LMFGADLRPVLLRAMTFMIVAS PCAVVLATMPPLLSATANAGRHGVL
CtpJ 315 FAGTVNGTGALRIRVDRL: TATLVEQASQTKARTQLF IEKVEQRY-SIGMVAVTLAVFAVPPLWGETLQRALLRAMTFMIVASPCAVVLATMPPLLAATANAGREGVL
consensus (100%) «...lhuuohN.t..h.h.1ls tpshht+lhthlttupt..s..t.hhpphE..a..hhhhh..hhh.hs..hht..h..sh.puhhhhh.sSPCAlhhu..ss.Luhhup.s+.Ghl
Streptococcus pyogenes PmtA  100% IKGGDIVDNMGDIKAVVMDKTGTLTQGKP: PISKALLEYTEK-: GKGFQGFYQGQEWRIGKK-TYILEK--VQD
Streptococcus tf}‘isga/acnae 94.4% IKGGDIVDNMGDIKAVVMDKTGTLTQGKP: THPISKALLEYTEK- GRGFQGF YQGQEWRIGKK-TFILEK--VQD
91.9% IKGGDIIDNMGDIKAVVMDKTGTLTQGKP: G IHPISKALLDYTEK- GKGFOGF YOGOEWRIGKK~-SF ILEK--VOD
Chylamidia irachomatis 89.5% IKGGDIVDNMGDIQAVVMDKTGTLTQGKPSVVAAHYLT- DELLVN. STHPISKALLEHTEA--~ GKGFQGFYQGOEWRIGKK-SFILEM--VPD
iniae. 73 IKGGDIIDNMGDIKAVVMDKTGTLTQGKP: ISKALLEFTSE-: SGKGFLLQYKGQEWRIGKK-SFVLEV--VDS
porcinus 73.1% IKGGDIVDKMGDIKAVVMDKTGTLTQGKPS THPISQALLDYIGE-. GKGFMVTSNGOEWRIGKK-SFILER--VTH
f suis 59.3% IKGGDIADNIANLEAIVFDKTGTLTIGKPEVVGATY. SHPTAQALMTYTAD---SSATALOSLEDVTGKGLVASYQGDSWKIGKA-GFVVDSLVSPL
Listeria monoc,ngenes FrvA 46. FKGGVHLENLRGVKAVAFDKTG '‘GAMER( HPLAAATITQDLEA-EITEKLTEIEVT OATYQOEENWQVGKA-GFVGE---EAA
Enterococcus i 3.1% IKGGIYLEQLAELKAIAFDKTGTLTK! TDSYFFA LYSMERKTTHPLAQATVIHF DL-ELPODIQOLSTEETTCLGLOTI YONEKAVGKL-NKSALS——SED
treptococcus pneumoniae 42.8% VK VELERLGTSTUIAFDKI FGVEAQLNEDTWRIGKK-DFAGK~~-~ASM
Enterococcus faecali 42.8% IKGGIHLEOL SCLLITYQOSTWKVCKH-AYDPET--MDY
acillus subtilis PfeT 40. FY( IHLERL ,T FGLKGIFENRAYKIGKA-DFIG
lrsptococcus thermophilus 36. GGAAIS QLODLRVISFDKT 'MIPA. GQ
tococcus mut 36. FKGGTFLSEL GKPEVVRY- CLEPTINSEEKLTAY- Q
tre}ptococcus agalactiae 34. GSFLSN. L ABVKALAFDT TLTKGKPEVTDYLFIDGLEDRQDELVAV——LTNMEKKSNHPLATAIVNRFEA ~ETT. LYTTIADTTFRIGK! ~EQV
lfitobacter species 30:9% T GAPLEAMGHLDAIAFDKTGTLTIGEPHLVEITPYG: DATETELLQVSAAVEMLSDHPLAQAVVRDVKDRLGDLPSEASDFANIIGQ HIGKT-ALFESVAGLPL
. ﬁcobactenum smegmatis, é) 32.0% VKSAVAMERLADTDVVVLDKTGTLTAGEPVISRVTVLI DG ~-AAAREQFSEHPLGRAIVAAARG-~-~RVVPEAGDF TALPGRGVRARVAGHVVEVVSPAAYAGEN-
I wycobaclenum tuberculosis CtpD 30.7% VKSAVVVERLADTSIVALDKTGTLTRGIPRLASVAPLDPNVVDARRLLQL- ANAAEQSSEHPLGRAIVAEARR-RGIATPPAKDFRAVEGC VHALVGNDFVEIASPOSYRGAP--LAE
Mycobacterium tuberculosis CtpJ 31.5% AKSAIVMEQLGTTTRIAFDKTGTLTRGTPELAGIWVYERRFTDDELL-RL--AAAAEYPSEHPLGAAIVKAAQS-RRIRLPTVGEFTAHPGCRVTARVDGHVIAVGSATALLGTAGAAAL
consensus (100%) hKuu..hpthtt.phlShDKTGT1T.G.P.1.tev.evse..ptes...ho.. thE..0.HPlutul.t.ht...evueu.o.pht.h.Guth. .. tt . htlhp.eeseneenenns

Streptococcus pyogenes PmtA  100% LSAFEETIQVEEKQOGKTLIFVSRDHQLIAYYALLDDIKIESKRAIKSLHAM-GIK-TVMLTGDQERTANYVAQKLGIDEVVANCMPODKVAKLAELKTKYGEVAMVGDGINDAPALAQAD
Streptococcus d{sgalachae 94.4% LSAFEETIQVEENQGKTLIFVSRDHOLIAYYALLDDIKIESKRAIKSLHAM-GIK-TVMLTGDQERTANYVAQKLGIDEVVANCMPODKVAKLAELKTKYGFVAM! INDAPALAQAD
Sireptococous canis 91.9% LSAFEKTIQEEENQGKTLIFVSCDHOLIAYYVLLDDIKIESQRAIETLHAM-GIK-TVMLTGDQERTANYVAQKLGIDEVVANCMPODKVAKLAELKTKYGFVAMVGDGINDAPALAQAD
Chylamidia trachomatis 895% LSAFEETIQVEESQGKTLIFVSRHNOLVAYYALLDDIKLESKRAIEALHAM-GIK-TVMLTGDQERTANYVAQKLGIDEVVANCMPODKVAKLAELKTKYGFVAMVGDGINDAPALAQAD
Stréptococcus iniae. 73.3% IDKVEEAIEQLENQGKTLVYV: SCDNKLMAYFALLDDIKAESLDAINMLEDL-GIK- TVMLIGDQEKTATY VAEKLG IDQVVANCMPODKLARTLELKKQYCC INDAPALAQAD
S‘reptococcus porcinus 73.1% IEHIEPEIDMLESQGKTLIFVSKEDDLMAYYAL ATKMLHAL-DIK-TVMLTGDQERTAHYVAKKLGIDE CMPODKVVNLAKIKERYGFVAMVGDGINDAPALAQAD
SADL: TGKTLVYY QNNVLAAIFMVEDSLKPESKQLIAQLKEM— VT-PILLTGDOEKTARYVASQVGIDRVI CLP’IEKASVIQELQTEF 'SVGMVGDGINDAPALAQAN
Listeria monocyfogenes FrvA 46 FERLACEGKT VIQAMFALKDTCRPEATRTIKALQAK-GIK-TIMVTGDNEQTGAATQAELGMDY CLPEKKVDVLKEL! INDAPAL;
Enterococcus )gec- 43.1% VNKIK-TIQQOLEEQG TVIALTKND OLMAVLGLLDVPKENASEAIAYFRSQ-KIH-TSMITGDNEGTAKAIASQVGIDSFY. ‘AYTQTEKEKYOTNAN DAPALATAS
Streptococcus pneumoniae 42.8% DRDIEENGDVLSSKGYTVVYVOKNOEVVGCLGLKDQIRPEAKKMIOELNDL-GIQ-TVMLTGDOOKTAEATAEEA( IQTVV;ICLFDEKVHEVNQLKKQGDSIIM DGINDAPALATAD
acals 42.8% APEVKEKIALLEEQGKTVIYLSRDDQLTAILGLLDVPKANAQEVIAYFEEH-GVQ-TSMITGDHPGTAKATAQQTGITNYHAGC IKAKRA! DAPALAAAS
acillus subtilis PfeT KTFHNGISASLEKEGKTVVYISDEDGILGLIALKDTLROETIAAIRELQSM-GVE-AIMITGDNEETAKAIASESNIKEYYASCLPETKVETIKKLKEKYGTVAM INDAPALATAS
treptococcus thermophilus 36.8% SNEVASRMKEWASEGKTVVTVVKNNRIVGLMAFMDLPNEASKAVLDYFKSQ-QVH-TTMITGDSRETAEMIGMKLGVQEVVANVLPEEKLEKIQSQKERYGLT: DAPALATAD
treptococcus 36.8% AERWLHNKEAEEANGRTVVFVSVNEKVIGFIAIODRPQTTAVEAINYFKTA-GVK-TIMITGDAQLTGOAIGSELGIDEVVTINILPEQKAKI ISKYQODQYGLTAMLGDGVNDAPALVSAD
treptococcus aga/ac{lae 34.6% PTIIEKQTTKLASEG KTVVYFAENERVIGLVALMDVPNEEAMNAIHYFKSQ -NIE TTNITCDARLIGEAVERLVGYDOVYAN LPEEKSAIVDOLKREVGMTGMVGDGINDAPALVNAD
ul fitobacter species 30. PDDLRGTY EANSQNGRTTHIVRSGDRYLGAIGLMDTPREDARSVIAAL DNQNVANAVAKEVGLDTAFGDLMPEDKVTK I AALKAD DAPAMANAT
Mycobacterium smegmai 32.0% -AAVREHCAAIENDGGTAVVVLEDGLPVGVIG! ADRLRPDAPAAVMQLAQL TKHPPMLLT DNRRAACRLAEEAGIADVHAELLE DCKAAAVOKLORDNTHVLYVCDGVNDAPAMARAL
,/ cobacterium gubemu/OS,s (P pD 30. ATAATVLEDGYATGYLGLTDOLREDAVESVAAMAAL - TARPEVLLTCDNGRAAWRYA IT LPEQKVEVVRNLQAGGHQVLL. DGVNDAPAMAAAR
31.5% EASMITAVDFLQGE HPVGLLAITDOLR ISAATKLTGAK- PVLLT( DNRATADRLGVQV‘IDDVRAGLLFDDKVAAVRQLQ DGINDAPALAAAH
consensus (100%)  eeeeeeernienens GhThhhh. .tt .uhhhh.D. .p.ts.t.l. .htt..tht...hloGDt..su.hlt...sht.hhst.hPttK.. .l.t.p.t.t. .hhlGDGlNDAPAhstAt
Streptococcus pyogenes PmtA  100% VSYAIG-SGTDIAMESADSVIM-DDLTRIPFSIQLSRTMKTIIKQNIVFALSVITLLILANVEQVVNLPL TLVILNGLRLLSF!
94.4% VSYAIG-SGTDIAMESADSVIM-DDLTRIPFSIQOLSRKMKTIIKQNIVFALSVITLLILANVFQVVNLPL ILVILNGLRLLSFK
Streptocaccus canis 91.9% VSYAIG-SGTDIAMESADSVIM-DDLTRIPFSIQLSRKMKTIVKONIVLALSVITLLILANVFQVVNLPL HEGSTILVILNGLRLLSFK
Chylamidia trachomatis 89.! VSYAIG-SGTDIAMESADSVIM-DDLTRIPFSIQLSRKMKTIIKQNIVFALSVITLLILANVFQVVNLPL HEGSTILVILNSLRLL
iniae 73.3% VSYAIG-TGTDIAMESADSVIM-DDLTRIPYSIRLSQKMKGIVKONIIFALSVISLLILANVMOVVNLPL ILVILNGLRLLSF
porcinus 73.1% VSYAIG-SGTDIAMESADSVIM-EDLTRIPFSIKLSKKMKRIVKONIIFALSVISLLILANVFQVVNLPL ILVILNGLRLLSFK:
sui VS¥AMG-SCTDIANESADIV L EDLIRIPYSIRLSKKNRGI IKONI IFALSYIALLIISNLEQSINLPL HE AUAVILN\.LRLLYF"
jsteria monoc}/fugenes FrvA 46. VGIAMG-EX VVLMKNDLEKIPYAYNLSERLHWITWONICFATAVILVLITANVFQLINLPF HEGSTILVILNGLRLLRSNI
Enterococcus 3.1% LGIAMG-Q TDAAMEIADIVLVHNALDKLVYAHQ SLKMKKIIKONIIFSIAVICLLILSNFFQFLTLPF VIGHEGSTIEVIENG LRLLKPLKESKEATTRCANCPLYKVHLT
treptococcus pneumoniae 42.8% VGVAMG-GGTDVALE! TLMKNNLNNLTKMIRLSRKMNRI IKONIIFSLTVICLLICANFLOVLDLPFGVIGHEGSTILVILNG
nterococcus faecall 4580 Y ETAMG KOTDY AWDVADEVEVKNDLSKE YSHKLSLKLRKIIKONIIF ICLLVLSNFIQILNLPI HE A1LVILN\,LRLLRGVDAVFNLRAAKETKQTIDIDA—
acillus subtilis PfeT . I STDVALETADVVLMKNELSRLSQAIRLSKRMNRIVKQNVIFSLAVIAMLICSNFLOFLALPFGVIGHEGSTILVILNGLRLL
lrsptococcus thermophilus 36.8% VGIAMG-NGTDIAIETSDIVIMRNDLOKLVSAHKISKKLHRVILENMIFAMSVVVMLLVLNFFGLTNIGWGVVLHEGSTILVLLN(
0cOCCUS MU 36.8% IGIAMG-DGTDVAIETADVVLMRNDLTKLVKAHKLSKRLKNITRONILFALLVIMMLISFTFFGHLSVVASVALHEGSTLIVLLN
trefptococcus agalactiae I TDIAIDVADVVVMKNDLSKL GYAHRVSKRLNKIVOONIIFSMLVVATLIILNFLGIANIAFSVLIHEGSTLVVIF]
lfitobacter species 08¢ VG IAMGAACS DVALETADI ALNADDLQ L P AVGL SRR TSR IRLNLWF SLCVVALLIPATLEG-LGICPAVLVHECSTLYVVANALRLLAFKDNRVKSA.
Mycobacterium smegmatis é) 2.0% TSIAMGRA ADLTVQTADVVTIRDELATV TALARRARRVVIANLVMAGAAITTLVLWDLFGQLPLPL VAGHEGSTILVALNGLRLLSNRAWISPGATPT
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Figure S1: Multiple sequence alignment of S. pyogenes PmtA and homologous P, ,-
type ATPase family sequences. Relative location of six core purported
transmembrane helices based on the coordinates from Bacillus subtilis PfeT
transmembrane profiles (reference). Key conserved motifs within TM helices 4 and 6
are highlighted in blue and the essential serine within TM 6 is highlighted in red.

Consensus patterns based on discriminating equivalence class at a 100% threshold are



indicated under the alignment. Percent amino acid identity relative to S. pyogenes

PmtA (TM 1-6) are indicated next to the species name.
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Figure S2: Growth analysis in the presence of Co(II). Overnight cultures of 5448 WT
(black circles), 5448ApmtA (open circles) and 5448ApmtA::pmtA (grey circles) were
diluted to OD,, = 0.05 into THY broth alone (A) or THY broth with 0.5 mM (B),
0.75 mM (C) or 1 mM (D) Co(Il). Growth was monitored at 37°C by optical density
recording at 595 nm (ODsy). Graphs represent mean * standard deviation of 3

independent biological replicates.
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Figure S3: Growth analysis in the presence of Mn(II). Overnight cultures of 5448
WT (black circles), 5448ApmtA (open circles) and 5448ApmtA::pmtA (grey circles)
were diluted to ODy,, = 0.05 into THY broth alone (A) or THY broth with 0.5 mM
(B), 0.75 mM (C) or 1 mM (D) Mn(II). Growth was monitored at 37°C by optical

density recording at 595 nm (ODs,s). Graphs represent mean =+ standard deviation of 3

independent biological replicates.
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Figure S4: Growth analysis in the presence of Ni(II). Overnight cultures of 5448 WT
(black circles), 5448ApmtA (open circles) and 5448ApmtA::pmtA (grey circles) were
diluted to ODg,, = 0.05 into THY broth alone (A) or THY broth with 1 mM (B), 1.5
mM (C) or 2 mM (D) Ni(Il). Growth was monitored at 37°C by optical density

recording at 595 nm (ODs,). Graphs represent mean * standard deviation of 3

independent biological replicates.
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Figure S5: Growth analysis in the presence of Cu(Il). Overnight cultures of 5448 WT
(black circles), 5448ApmtA (open circles) and 5448ApmtA::pmtA (grey circles) were
diluted to OD,, = 0.05 into THY broth alone (A) or THY broth with 0.6 mM (B), 1.2
mM (C) or 1.8 mM (D) Cu(Il). Growth was monitored at 37°C by optical density
recording at 595 nm (ODsy). Graphs represent mean * standard deviation of 3

independent biological replicates.
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Figure S6: Growth analysis in the presence of Zn(II). Overnight cultures of 5448 WT
(black circles), 5448ApmtA (open circles) and 5448ApmtA::pmtA (grey circles) were
diluted to ODg,, = 0.05 into THY broth alone (A) or THY broth with 0.25 mM (B),
0.5 mM (C) or 0.75 mM (D) Zn(II). Growth was monitored at 37°C by optical density
recording at 595 nm (ODsy). Graphs represent mean * standard deviation of 3

independent biological replicates.
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Figure S7: Intracellular metal accumulation of Co and Zn. Mid-exponential cultures
(ODgyy 0.6-0.8) of 5448 WT, 5448ApmtA and 5448ApmtA::pmtA were challenged
with either sterile water (black bars) or 0.50 mM Co(I) (A) or 1 mM Zn(Il) (B)
(white bars) for 1 h at 37°C. Cells were analyzed by inductively-coupled plasma mass
spectrometry (ICP-MS). Total metal content was normalized to protein content of the
sample. Graph represents mean + standard deviation of 3 independent biological
experiments (2-way ANOVA used comparing all to 5448 WT of that condition, ****

P <0.0001)
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Figure S8: Growth curve analysis of strains 5448 WT (black circles), 5448ApmtA

e o

o i
o L
o=

(open circles) and 5448ApmtA::pmtA (grey circles) in hydrogen peroxide. Strains
were grown in THY to mid-exponential phase (OD 0.6-0.8) and diluted to ODy,, =
0.05 in THY broth (A) or THY broth containing 1 mM (B), 2 mM (C) or 3 mM (D)
H,0,. Growth was monitored at 37°C by optical density recording at 595 nm (ODss).

Graphs represent mean + standard deviation of 3 independent biological replicates.
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Figure S9: Growth analysis in the presence of the superoxide generator, paraquat.
Overnight cultures of 5448 WT (black circles), 5448ApmtA (open circles) and
5448 ApmtA::pmtA (grey circles) were diluted to ODg,, = 0.05 THY broth alone (A) or
THY broth with 0.75 mM (B), 1 mM (C) or 1.25 mM (D) paraquat. Growth was
monitored at 37°C by optical density recording at 595 nm (OD,s). Graphs represent

mean + standard deviation of 3 independent biological replicates.
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Figure S10: Virulence of 5448ApmtA in murine model of infection. Survival of mice
after subcutaneous challenge of transgenic humanized plasminogen A/bPLGI
C57BL/J6 mice with 5448 WT (black circles), 5448ApmtA (red triangles) and
5448 ApmtA::pmtA (black squares). Infecting dose 2 x 10° colony-forming units
(CFU). Mantel-cox log rank test was performed comparing 5448ApmtA to 5448 WT

(P =0.5162) and 5448ApmtA::pmtA (P = 0.9723) (Graphpad Prism 7)
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Figure S11: Growth curve analysis of streptonigrin rescue by Mn(II). Overnight
cultures of strains 5448 WT (black circles), 5448ApmtA (open circles) and
5448ApmtA::pmtA (grey circles) were diluted to ODg,, = 0.05 in THY broth (A) or
THY broth with 250 nM streptonigrin (B), 250 nM streptonigrin + 0.25 mM Mn(Il)
(C) or 250 nM streptonigrin + 0.5 mM Mn(II) (D). Growth was monitored at 37°C by
optical density recording at 595 nm (OD,). Graphs represent mean + standard

deviation of 3 independent biological replicates.
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Figure S12: Growth curve analysis of Co(II) rescue by Mn(Il). Overnight cultures of
strains 5448 WT (black circles), 5448ApmtA (open circles) and 5448ApmtA::pmtA
(grey circles) were diluted to ODg,, = 0.05 in THY broth (A) or THY broth with 1
mM Co(Il) (B), 1 mM Co(Il) + 0.25 mM Mn(I) (C) or 1 mM Co(II) + 0.5 mM
Mn(I) (D). Growth was monitored at 37°C by optical density recording at 595 nm
(ODsys). Graphs represent mean + standard deviation of 3 independent biological

replicates.
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