Supplementary figures

Escherichia_coli/1-215 1--GPLHIGL|IP| H 1 1PMLHQTFRKLEMY LHEAQTHQELAQ] CVILALVKESEAF IEVPLFDEPMLLAIYEDH 83
Pseudomonas_aeruginosa/1-215 1 ALY HL 1 PQLHRVABOMPLY I EENFTHIERDK Al | IALPFQEADVLTKPLFDEPFYVLMPADH 78
Porphyromonas_gingivalis/1-218 1 VLP RVFPIWKKELAGLE IHVSEMQTSRCLAS MA | |ASKAETEGCLEDDLLYYEEFLGYVSRCE 83
Vibrio_parahemolyticus_OxyR1/1-212 1 FILP ELELFLHEAQTHQHEVRQ) CLVLASVAETAPFKEIEVYNEPLSVAVPCGH 83
Streptomyces_avermitilis/1-235 1 VILP DLDLQVHEEQTANELEG LLLLAVPLGVPGIVELPLFDEDFVLVTPLDH 83
Neisseria_meningitidis/1-216 1 LIl F KMPLMLEENYTHTETES Al IVAEPFQEPGIVTEPLYDEPFFVIVPKGH 83
Shewanella_oneidensis/1-210 1 C/I P EMSLLLKEDTTERBLDA| LLILALPVDTSGYHSMKVGIDPFKMVIHKDL 83
Neisseria_gonorrhoeae/1-216 1 LI F KMPLMLEENYTHTBTES Al IVAEPFQEPGIVTEPLYDEPFFVIVPKGH 83
Bradyrhizobium_japonicum/1-215 1 ML P ELDIRVRETMTPREIQE TAIVALPVSEPSLTEVALFDEKFLLVRPGSD 83
Corynebacterium_glutamicum/1-230 1 IIIP| DLEPHIVEDQTKHELAL VAMMALPSEAPGMKE I PLYDEDFIVVTASDH 83
Yersinia_pestis/1-215 1 LILP KLEMYLHEAQTQNELAQ| CA|LALVKETEAFIEIPLFDEPMNLAIYADH 83
Xanthomonas_oryzae/1-223 1 | FP| RLELLL I|HEKSDQEMHQ AALLALPLQODDQLHAEFLFEEPFVLAVPEGH 83
Salmonella_Typhimurium/1-215 1 LIFP KLEMY LHEAQTHQELAQ CAILALVKESEAF IEVPLFDEPMMLAIYEDH 83
Rhodobacter_sphaeroides/1-217 1 VILP SRDLRVREATTD I HLSA AAV IAAPQAVAGLKLVPLFSDRFLLAGRESM 82
Mycobacterium_leprae/1-214 1 L{IP ITLTLRVVIEDQTEHELTA AAMIALPVETAGIAEIPIYDEDFVLALPPGH 83
Coxiella_burnetii/1-221 1 1 IILP| KLNLVVYENKTENILHE AV I LALPVSAPNLVVQELFCEPFYVALPKHH 83
Francisella_tularensis/1-197 1 AF P NLS IAV IEEKTD I BVKM FALLATPTENYQFHRKKVFDDKFYVAVAKTN 81
Streptomyces_coelicolor/1-215 1 VIEP DLDLQVHEEQTASELEG LLLLAVPLGVPGVTELPLFDEDFVLVTPLDH 83
Corynebacterium_diphtheriae/1-215 1 1/IP DLELRIVEEQTKHHIAL CAILALPTEQIGFTEMPLYVEDFRMVTTEDH 83
Agrobacterium_tumefaciens/1-213 1 VILP GLEARPREAVTQKE! ED MA | VALPVSEASLEEVPLFSEEFILVRPMED 83
Gordonia_terrae/1-213 1 VILP DLVPRVVEEQTAREVEQ VALLALPVEVPGIVEIPIYREDFVLALPSGH 83
Brucella_abortus_OxyR1/1-224 1 /1P| SFRLQLRESVTAKBLEE AIVAALPIDDEKLSHQKLFDDRFLIATSTND 81
Brucella_abortus_OxyR2/1-207 1 UL ELQLTVREGLTRSHELES VALVAHPYDLDEFEIAEIGRDPFLLAVRRDH 82
Ralstonia_solanacearum/1-224 1 VLY QMPLMLQENFTARBEVEL CAIMAEPFPEAGLMTVPLYDEPFVVAVPRGH 83
Xylella_fastidiosa/1-221 1 | FP| IQLELLLVEEKSDEBLAQ| AALLALPLHDEQLHTEFLFEEPFVLAVPEGH 83
Bordetella_pertussis/1-227 1 VILH IQMPLLLQENFTVREVEL CAIMALPLPEAGLVMQPLYDEPFVVAVPHDH 83
Flavobacterium_aquidurense/1-223 1 111P| KVRLLIEELNTDE I I K] AAIAATPLEDEKIKEIVLYFEPFVAY IPEHH 83
Thermus_thermophilus/1-227 1 VILP RLLPELKARYPBRLSLSVREELTPGIVRG AGLVGTEERHPGLGAEPLFAEAFWAYVAPGH 83
Psychrobacter_alimentarius/1-219 1 [N KVLPALRKHYBEFRMS I V| QQTER.LEQVRY TAI IALPYAVDCLHSFEFWSEDFFAVFPKND 83
Leptospira_wolbachii/1-215 1 I11LP| SIYQSLQTEFSKVNFRISELPTLT ILEKEESEE IBLGILATPLKIPNIVEHQLYYEPFVVYYPKN- 82
Gardnerella_vaginalis/1-209 1 VFP NFNIRFVEEKSASEVEMEHSGQ IBGAILSEQLNESSLKVKHIFDEDFLLAASTNS 83
Anaerolinea_thermolimosa/1-213 1 FIIP GATLAVHEDLTQAEVSG SLBVAITSLPVHHPLIETDELLTETLMVAIPREH 85
Phormidium_willei/1-211 1 AlLP DLRLVLREDTTERELDAERARALBAAL IALPWEAPGIETEKLADDEFLL IAPPDH 83
Mastigocladus_laminosus/1-213 1 VILP ELKLFLREETSHAACDS EHREBQVBCVLLALPYACGDVDAAELFEDRLFLAFPAG- 82
Caulobacter_crescentus/1-207 1 VILP KLKLFLREDLTHRE I GAEKTGALBAAL IALPYDMGGLDWAHVEDDELLAAAPANH 83
Tannerella_forsythia/1-224 1 I11P| VSTSAMIENILCDR IBGGLAVTPLNHPLLIEKPIYYEKFYAYVSPGE 83
Vibrio_vulnificus_OxyR2/1-204 1 C/I P IQLNLLLREDTTTNELTA| ELBVLILALPVE IDGMESRVVGQDPFKMVISRHQ 83
Vibrio_vulnificus_OxyR1/1-209 1 FILP) K IVPQLKERFBELELFLHEAQTQQEVRQEEDGKLBCLYLASVAETEPFKEIEVYNEPLSVAVPCHH 83
Conservation
481685 2873273311+3726201 3381141722232 373113172321096303827522122
Consensus
GKGPLRLGVIPT+APYLLPKLLP+LRERFPKLELRLREEOTHRLLEOLREG+LDAAILALPLEEPGLVEIPLFDEPFVLAVP+DH
Escherichia_coli/1-215 84 PWANREC-VPMADLAGEKLLMEEDGHELRDQAMGFEF EAGAD------ EDTHFRATSIELRNMVAAGSE I FLLPALAVPPERKR 161
Pseudomonas_aeruginosa/1-215 79 PWTAKAS - IDSELLNDKSLLLEGEGHEFRDQVLEABPTVR---KGDENKHTTVESSS EIIRHMVASGL VSVILPIF SAVDSHHYA 159
Porphyromonas_gingivalis/1-218 84 PLFEQDV-IRTTEVNPHRLWLEDEGHEFRDQLYVRFEQMKGLHE -RQTAYSGGSMEAFMRLMESGQG ITF IPQLTVEQLSPS 162
Vibrio_parahemolyticus_OxyR1/1-212 84 EWAQLDQ-VDMLELNGKTVLABCGDGHELRDQALGFEFAAGAK - -DDERFKATSEEMLRNMYAAGAG ITLLPQLS I PAEKQK 161
Streptomyces_avermitilis/1-235 84 WLGGREG- I PREALRELNLLLEDEGHELRDQALDIEREAGR ---AD--APVTTTAAGLSELVQLVAGGLGVIFLLPRTAVKVETTR 162
Neisseria_meningitidis/1-216 84 SFEELDA-VSPRMLGEEQVLLETEGNEMRDQVLS S SELA AKQRIQGLTNTLQGSS NI | RHMVASGLAISVLIPATALTEN--D 164
Shewanella_oneidensis/1-210 84 VGGIHQPIDY-QTLPDES I FLEQSEHEITGHAITABQLGDSA-~--~-~- VNPFAATSEHELVQMVNSKLETIF LPQMA IDAGI LN 161
Neisseria_gonorrhoeae/1-216 84 SFEELDA-VSPRMLGEEQVLLETEGNEMRDQVLSS SELA AKQRIQGLTNTLQGSS NI | RHMVASGLAISVILPATALTEN--D 164
Bradyrhizobium_japonicum/1-215 84 EGTPVPS---REMMREMRLLLEEEGHEFRDQALS FENMQSAP - - - - - - MLDANSESHLYQMVSAGIGVTL | BPEMAVSVETRS 159
Corynebacterium_glutamicum/1-230 84 PFAGRQD-LELSAEEDLDLLLEDDGHELHDQ I VDLERRGDINP ISS--TTAVTRASSLTHVMQLVMVAGLESTLVPISAIPWECTR 165
Yersinia_pestis/1-215 84 PWANRER-VEMHELAGEKLLMBEDGHELRDQAMGF EFLRNMVAAGSGITLLPALAVPNERQR 161
Xanthomonas_oryzae/1-223 84 PLSRHDN-MTLDALSEQRLLLEGDGHELREQALDV EFLRQMVAANVGVILLPLLAVKPPVAR 161
Salmonella_Typhimurium/1-215 84 PWANRDR -VPMSDLAGEKLLMEEDGHELRDQAMGF -EDTHFRATSLEWLRNMVAAGSGITLLPALAVPQERKR 161
Rhodobacter_sphaeroides/1-217 83 LSAAGTEALRPVALDPDRLLLEDEGHELADQALEV -ARLDLGCASSLTELCCLAGQGLEGMTFLIPE |AWRQERAA 161
Mycobacterium_leprae/1-214 84 PLSGKRR-VPTTALAQLPLLLEDEGHELRDQTLDIERKSGY ---QA--ELANTRAASLABAVQCVTCGLEVTLLPQSAAPVESVR 162
Coxiella_burnetii/1-221 84 PLAKKKS-VTLADLEKETLLLHEEGHELREQALEA| ~TETGFKATSLEWLRHLMAAGAGITLLPALSVNAEKSE 161
Francisella_tularensis/1-197 82 PLAKNKQ-ICIRE IVKQNLMLEDEGHELRDQTLKL ~NND-FKGSSLEWLRQMMS IDEGITLVPK IACTKADN- 157
Streptomyces_coelicolor/1-215 84 RLGGREG-LERSVIERELKLLLEDEGHELRDQALDIEREAGR---AG--VPATTTAAGLSIELVQLVAGGLGVTLLPRTAVRVETSR 162
Corynebacterium_diphtheriae/1-215 84 PLAHRND-LTLSHLKELDLLLEDDGHELRDQIVDLERHVDVNPTHS - -KAAETRAASLTHVMQLMSAGMGATLVPESSVS IECSR 165
Agrobacterium_tumefaciens/1-213 84 AGMPVPS---ADKLGEMRLLLEEEGHEFRNQALSFESTTNAP------ PRVLMEGSSLSWLVQMVGAGIGVIL | PQMAVDMETRQ 159
Gordonia_terrae/1-213 84 ALAGRRR-VDPTALADLPLLLEDEGHELRDQALEVERLAGY---RP--DLGQTRAASLETIHAVHCMVGGLGVITL IPQTAVASETAS 162
Brucella_abortus_OxyR1/1-224 82 HTVLASPMTQNHAA-LERLLLHEEGHEMRDQALAVETLPSOR-- -~~~ QLVKYGATSMSIFL LQMVSHGMGLTL | PE |AVRAEARS 159
Brucella_abortus_OxyR2/1-207 83 ALANRDSVEA-SDIDDQPFLLHETGHELREHVMAAIGSKPAQ-~-~-~--~- SGDVHATS IMBLVQLVMQFGMEBVTLLPOLAIKAGVTR 160
Ralstonia_solanacearum/1-224 84 ALAGSSA-VDPEALKQQTMLLECNGHEFRDHVLNVEPELSRFSQNADGC IQKTFEGSS E |RHMVASGVG ITVLPRTSVPDMQPA 167
Xylella_fastidiosa/1-221 84 PLATRRE-MTMEELADERLLLEQDGHELREQALDVEHMTGAS - - ---- EKSEFQATS LRQMVVANVGITLLPLLSVKPPVVC 161
Bordetella_pertussis/1-227 84 EWAQRKA- IDAQDLKQQTMLLIEGSGHEFRDQVLEVEPELSRFSASSDGIQRTFEGSS | RHMMAAG | GVTVLPFTAVPNPPQP 167
Flavobacterium_aquidurense/1-223 84 ANFQKEE- I EVADLNINEILLEODGHEFRDGILNL DID QNNFQlQSGSFE LIKLADEGLGTFLLPYLHTLDLKDS 163
Thermus_thermophilus/1-227 84 PLFEREA-VHPLEIPLEDTWVBAEGHEFRDQVLSV -RSVEFQSGD] LVRLMDAVGGLTLLPEVALWTLSPA 161
Psychrobacter_alimentarius/1-219 84 VHAKLDT - INSDELATANLMLBGEGHELTDQTLSV -MKSSFSDAS N L IQMALANMGTTLVPEMALDQLNLQ 161
Leptospira_wolbachii/1-215 83 AKEKSTS-VSMKHIEKYPLLVEGEEHEFRHQSLK I NSLAKIESGSVERLKRMVDMG IGVTLLPKLS - ---VDK 153
Gardnerella_vaginalis/1-209 84 QFGHEKTP IDVSQLSSQKVLLBEEDGHEMRR SMI DV -Q-SEFYATSEEWLRYMVVGSKDVELLPRLSILPPIVQ 161
Anaerolinea_thermolimosa/1-213 86 LAAQSDD-LTVHELERYPFIAHSEMHELGEQVRAF -LQIVCHTAQESEVQSCMVLGLGISLVIPQALAVSDDSG 163
Phormidium_willei/1-211 84 PLSKRNGLSP-DDIGESDMLLBHEDGHELREHALAA| ~RGAEVSATSLHELYHMVAGGLGVSLVPRLAANAGVTA 161
Mastigocladus_laminosus/1-213 83 PDEPPARITP-AAIDEDKLLLBHEDGHELKDHALAAENRPELR -~~~ -~ AEATMLGTSLHFLVQMVDNRLGVFLVPEMALAAGILA 160
Caulobacter_crescentus/1-207 84 PMAASTQVDP-DSIEAGEDL I LIEEDGHELRDHALAAGGLEPPRG-VG--EEETFAATSLPILYQMIGSGLEVS FLBKMAVQAGLTD 164
Tannerelia_forsythia/1-224 84 PLFHSNE- IDLKE IDIHKVWLENN IHELRGQAETLEKKKRENE PSPTVSYESGSLDWLMN IMDYNGGLT | | BPEMTAMGLPEE 164
Vibrio_vulnificus_OxyR2/1-204 84 AGAIKVPIKY-DDLPDESVFLBEEKEHELTEHAVSAGKLTDKE - ~KINPFSATSLHELVQMVANGLGTTF | PQMA IDHGLLD 161
Vibrio_vulnificus_OxyR1/1-209 84 EWAALEQ-LDMLELNGKTVLABEGDGHELRDQALGFEFAAGAR - ~-DDERFKATSLEMLRNMVAAGAG I TLLRPELSVPKEKQK 161
Conservation
2530222-00012+2122777_4645 6466834+221000----~-- 11306287 3745 4775+787 1577112003
Consensus
PLAGRDS IVDM+ELAEE+LLLLEEGHCLRDOALDVCR+AGAR+ORS+GEDATFRATSLETLROMVAAGLGVTLLP+LAVPAE+TR
Escherichia_coli/1-215 162 DGVVYLPCIK--PEPR PGSPLRSRYEQLAEAIRARMDGHFDKVLKQAV - - - - 215
Pseudomonas_aeruginosa/1-215 160 PGVIEVRPFS-APVPF ASFPRPRAIEVLADSIRLCSVARPQTQEQPQIA- - - 215
Porphyromonas_gingivalis/1-218 163 QKELVRPFGM--PRPV QDYSRRKLR-=------ QLIGLLRS---AVPSDMHKLQTGQHLA - 218
Vibrio_parahemolyticus_OxyR1/1-212 162 DGVCY I PAVN--PTPS PCSPLRARFEALAAKIKAILESQPSSMAA- - - - - - - — - - —— - - - 212
Streptomyces_avermitilis/1-235 163 SEELLTGYFADPAPT - AGAARGAEYEELADALREALKPLPVRV[GRDDKAATAGPSPLPGTGLRKF 235
Neisseria_meningitidis/1-216 165 HMLFS I IPFE-GTPPS RNFVRPKALSAMKAAIMQSQLHGVSFICD-- 216
Shewanella_oneidensis/1-210 162 DTDLVVMTPP-GEAPY QTTSRILTFRTLGLLIQKLLTNETAQ----- - 210
Neisseria_gonorrhoeae/1-216 165 HMLFS | IPFE-GTPPS RNFVRPKALSAMKAAIMQSQLHGVSFIHD-- - 216
Bradyrhizobium_japonicum/1-215 160 ASVSLSRFRD--PEPS KTSPLARQLLQISEVVCLSAGKARPRQATRGQRG-- - -- 215
Corynebacterium_glutamicum/1-230 166 P-GLATANFNSDVTAN SSSSRAEEFEQFALILQRAFQEAVALAASTGITLKQNVAVAQ* -- 230
Yersinia_pestis/1-215 162 DGVCYLECYK--PVPK PGSPLRGRYEQLAEAIRDHMQERMAPSLEQA -- 215
Xanthomonas_oryzae/1-223 162 SDNIRLIRFRDDKQPS RSSAMTAFlDQLSQLFKELPDSLFTLDQPAAGPKAVAA - 223
Salmonella_Typhimurium/1-215 162 DGVVYLPCIK--PEPR -- 215
Rhodobacter_sphaeroides/1-217 162 APGLAVRRFS-TPEPA] AASSASDWFEDLARMLAQAGETLTG------ -- 217
Mycobacterium_leprae/1-214 163 S-KLGLAQFAAPCPG- SASGRSASYRQIAKIIGELISTEHHVRLVA -- 214
Coxiella_burnetii/1-221 162 LAIKSFNAT----1PS DFSARKECCETMAKLISAEVKKHPKLKTRAPLKVMERKLE - - - - 221
Francisella_tularensis/1-197 158 - -------- oo - VKYIDIDNRDFYRE IDLVMRKSSIYEDLFAKIAKI ISNNH- - 197
Streptomyces_coelicolor/1-215 163 SSQLLTASFTDPAPT - TGAARSAEYGELAAALREAMADLPVYRTVHD- - 215
Corynebacterium_diphtheriae/1-215 166 P-GLATATFAPEVSAS TSSSRTEEFQKLGS IVGQAFQDV IAQN- - - - - 215
Agrobacterium_tumefaciens/1-213 160 STVSVFRLAE--PRPS KSNPLSAQFTHIAEIVR-ECGLQKLGLSVAPE - 213
Gordonia_terrae/1-213 163 G-DLATATFATPRPG- ASARHDEAYRELASVIGDLVGATGAVTPL-- - 213
Brucella_abortus_OxyR1/1-224 160 N-HMR I VPFE-GEQPK - 224
Brucella_abortus_OxyR2/1-207 161 GTDLSVVPYE-GKYNF - 207
Ralstonia_solanacearum/1-224 168 ADLLAYVPFQ-EPVPD KSFTRVAA I EAVAKAVAQCSLPGI KPL— -PVTPLVH - 224
Xylella_fastidiosa/1-221 162 SESIRLINFPLDKQPS RSSAMTTFLERFSCMFKELPKELFDLPQTVVLYKGR - - - 221
Bordetella_pertussis/1-227 168 KSLLRYLPFD-GETPE RSFPRLAAIEALAQAVYACGLPGVRMLDEEAASAQVD- -- 227
Flavobacterium_aquidurense/1-223 164 DKLKLRNFKE--PKPAREVSLIYPKSELKMQI IDAIRST IAGVVKGAIVFQN-VQIVSPLQKK - 223
Thermus_thermophilus/1-227 162 QRTRLRPLSP--PGAGRTVYLLFREGSLKAPLLRALAEEARRAFALLRSNARAQESAMMGAEVRHDQG -- 227
Psychrobacter_alimentarius/1-219 162 DQNAVAVPLA-EEGPHRHITAFVTRLNYARVDDVNLLGKLFKQAFEDAAQSGSKDADKYS - == - - - -~ -- 219
Leptospira_wolbachii/1-215 154 SSERIVPFDS--PEPAREISLVYKKCFYKTKILKKLTSLILGVIPKEYHSKEKFKIIGVSLNQD--- -- 215
Gardnerella_vaginalis/1-209 162 PSGLT IREFK-DPKPYRSLYLNWRIAASPVDQIMD---GLAK | I SGACVNLHK -- 209
Anaerolinea_thermolimosa/1-213 164 QVVYRRVTDA- - -VPQRKIAAAWYVRRRLSFLAREL IRLVRQEYPQENQPPCA-- - 213
Phormidium_willei/1-211 162 GTDVAMRAFT-DPL IGRSIGVAWRAGSPRRGEAKL IGQVVRTALGSDTSMN - - - - - 211
Mastigocladus_laminosus/1-213 161 GTNVLARPLQ-AEHAARRIALVWRRGSPREKEFRLFAEALRTAYAERRADPLAA- - 213
Caulobacter_crescentus/1-207 165 KAAVTVRPLA-TAHPSREIVVAWRACSSRCVEGRLLADTLRQAV -- 207
Tannerelia_forsythia/1-224 165 KQGNLRKI1KG--DTSV EISLIVSRDFVRRKMAEAIVNMVKKSVPLSMQNP[LSRHTIKVDL -- 224
Vibrio_vulnificus_OxyR2/1-204 162 NQNLVVIEPP-GQQAYRDIGLVWRPSSSRSKTFNQLAEVVSELL -- 204
Vibrio_vulnificus_OxyR1/1-209 162 DGVCY I KAVN--PVPSRTIVVVYRPGSPLRARF EQLAATIKEL[VSGS[Q - -- 209

Conservation

1032222010--0060+-494876+235251315401026632330000000---------=-m-=--mommomm-

Consensus

DGVLLVRPFADGPPPSRRIGLAWRRGSPRRAEFE+LAEAIRQALGKLV+LPL+AAITLAVA++PA++GTGLRRF



Figure S1. Multiple sequence alighnment of 38 OxyR regulatory domain sequences, related to Figure 1. The
38 OxyR regulatory domain sequences were taken from Uniprot or Uniparc database
(http://www.uniprot.org), with some sequences taken from Genbank (highlighted next to the accession
number): Escherichia coli, POACQ4; Pseudomonas aeruginosa, Q9HTL4; Porphyromonas gingivalis,
Q7MXD3; Vibrio parahemolyticus OxyR1, Q87L60; Streptomyces avermitilis, Q82IC7; Neisseria
meningitidis, AIKRK4; Shewanella oneidensis, QQEHAL; Neisseria gonorrhoeae, BARROO; Bradyrhizobium
japonicum, AOA023XTM7; Corynebacterium glutamicum, Q8NP91; Yersinia pestis, Q7CL10; Xanthomonas
oryzae, Q5GWMO; Salmonella enterica bv. Typhimurium, Q7CPB9; Rhodobacter spheroides, Q3J2P7;
Mycobacterium leprae, P52678; Coxiella burnetii, Q83BM7; Francisella tularensis, QSNHBO; Streptomyces
coelicolor, Q9RN71; Corynebacterium diphtheriae, H2GUEO; Agrobacterium tumefaciens, A9CGX9;
Gordonia terrae, HSUA91; Brucella abortus OxyR1, F8WIR3; Brucella abortus OxyR2, AOAOF6AUI6;
Ralstonia solanacearum, F6FYNO; Xylella fastidiosa, Q87DD8; Bordetella pertussis, Q7VXWS3;
Flavobacterium aquidurense, AOAOQOXTK2; Thermus thermophilus, Q5SM20; Psychrobacter alimentarius,
AOA144Q2V7; Leptospira wolbachii, R8ZZY6; Gardnerella vaginalis, AOA1H1L1G5; Anaerolinea
thermolimosa, GAP06981.1 (Genbank); Phormidium willei, AOA168SMG3; Mastigocladus laminosus,
WP_072046693 (Genbank); Caulobacter crescentus, Q9A269; Tannerella forsythia, G8UIVS; Vibrio
vulnificus OxyR2, AOA0871947; Vibrio vulnificus OxyR1, AOA1V8MGKO; Names highlighted in bold indicate
the 11 OxyR regulatory domain sequences tested, with Neisseria meningitidis (in red) finally chosen for
HyPer7. Multiple sequence alignment was performed with ClustalW; included in the MEGA software
package (Kumar et al., 2016). Color intensity represents sequence identity, and the conserved residues
that belong to the OxyR catalytic pentad are highlighted in red. The figure was created using Jalview
(Waterhouse et al., 2009).
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Figure S2. Sensitivity of HyPer7 to exogenous H,0; in cells, related to Figure 1. HyPer3 or HyPer7 were
transiently expressed in HelLa-Kyoto cells (A-D). Ratiometric images of the cells expressing HyPer3 (A) or
HyPer7 (B) exposed to increasing concentrations of H,O,. Numbers indicate time in minutes following
H,0, addition. Scale bars are 15 um. Time course of HyPer3 (C) and HyPer7 (D) ratio changes upon the
sequential addition of 2, 20 or 200 mM H,0,. (E) Similarly, HyPer7 reacts to 2 uM exogenous H,0; in the
E. coli cytoplasm. Excitation spectrum of HyPer7 recorded at 520 nm emission.
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Figure S3. In vitro characterization of HyPer7, related to Figure 2. (A) Excitation spectrum of HyPer7

upon gradual increase of H,0, concentration. (B) Absorption spectrum of HyPer7. (C) HyPer7 in the
cytosol of Hela-Kyoto cells upon three consecutive additions of an excess of H,0,. Each star marks an



addition of 100 uM H,0,. Notice complete reduction of the probe. (D) Upper graph: full pH range
titration of the HyPer7 ratio (excitation maxima at 500 nm/400 nm), normalized to the value at pH 7.0 of
reduced (in the presence of 5 mM TCEP) and oxidized (in the presence of 100 uM H,0,). Lower graph:
pH dependencies of the intensities of the 400 nm and 500 nm excitation maxima of oxidized HyPer7,
normalized to the values of the intensity at pH 7.0. (E) Due to its high pH stability HyPer ratio does not
change upon exposure of cells to media with different pH. Flow cytometry histograms display HyPer7
ratio signals in K562 cells. This is in sharp contrast to HyPer (F) that demonstrates large signal shifts upon
media acidification or alkalization. To prevent possible signal changes due to probe oxidation the C121S
versions of the probes were used. (G) Representative progress curves of the reaction of HyPer 1, 3 and 7
(left graph) as recorded with a stopped-flow spectrophotometer. The progress curve for HyPer7
(marked with a rectangle on the left graph) is portrayed on the right graph with a different time scale. In
each case, 2.5 uM protein pre-reduced with 62.5 uM TCEP overnight in 100 mM sodium phosphate
buffer, pH 7.4 with 0.1 mM DTPA were used. The final concentration of H,0, in each case was 250 uM.
The curves represent the increase of the fluorescence intensity at Aex = 495 nm, with emission detection
at Aem = 515 nm. The intensity values were normalized to the maximum intensity reached. (H-J) Kinetic
differences between the HyPer7 and HyPerRed in Eahy.926 cells co-expressing both probes. (H) Average
curve (bold black) represents HyPer7 ratio in response to 50 uM H,0,. Light grey curves represent
individual cell responses. (1) Average curve (bold red) of HyPerRed in response to 50 uM H,0,. Light red
curves represent individual cell responses. (J) Bars represent maximum slope (on kinetics) of HyPer7
(black bar, n=3/11) and HyPerRed (red bar, n=3/11) in response to 50 uM H,0,. Mean values are shown
+SEM, *p < 0.05 versus control using unpaired t-test. (K) The response of HyPer 1, 3 and 7 (2.5 uM each)
to increasing amounts of H,0,. The y-axis represents the ratio between the 500 and 400 nm excitation
maxima, normalized to the ratio prior to the addition of oxidant. Each point represents the mean of
three repeats; the error bars denote the standard deviation. The inset depicts the lower nM range for
HyPer7. The horizontal dotted line on each graph corresponds to an increase of the ratio by 0.1 a.u.,
which was used to compare the sensitivities between the different HyPer versions. (L) The response of
HyPer7 of the indicated concentrations to increasing concentrations of H,0,. The y-axis represents the
degree of oxidation calculated taking the 500/400 ratio at the plateau as 100% oxidation and the ratio
before H,0, addition as 0% oxidation. Each point represents the mean of three repeats; the error bars
denote the standard deviation. The inset depicts the lower nM range for HyPer7 at a concentration of 1
uM.
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Figure S4. Mitochondrial H,0O; production, related to Figure 3. (A) Addition of the uncoupler CCCP induces
a decrease in F500 fluorescence of HyPer7 located to the matrix, but not of the HyPer7-IMS indicating
proper localization of both probes. (B) pH-sensitivity of HyPer leads to a decrease of mito-HyPer ratio
upon rotenone addition due to acidification of the mitochondrial matrix. This signal would mask the HyPer
signal change due to H,0; production in the matrix. (C) In contrast to HyPer, the pH-stable HyPer7 signal
does not change upon acidification of the matrix. To prevent possible signal changes due to the probe
oxidation C121S versions of the probes were used. (D). The lack of HyPer7 ratio change in the cytosol
(NES, nucleus exclusion signal), and the mitochondrial intermembrane space (IMS), but its increase in the
mitochondrial matrix (MLS, mitochondrial localization signal = mito) upon rotenone (50 nM) addition
indicates that H,0; is released by Complex | at the matrix side. Auranofin potentiates H,0; release induced
by rotenone, implying a role of the thioredoxin system in preventing H,0; spread from the matrix. The
data are the results of flow cytometry analysis. Each bar represents the mean of three replicates and the
error bars denote the standard deviation.
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Figure S5. HyPer7 does not affect cell motility and regeneration, related to Figures 4,5. (A) Comparison of
protrusion lifetime between WT NIH-3T3 cells and cells expressing various versions of HyPer7 or EGFP.
Blue bars — cells with low-to-moderate expression levels. Red bars — cells with high expression levels (top
15% brightest cells). (B, C) Impact of HyPer7 or HyPer7-C121S expression on regeneration in zebrafish
larvae. Zebrafish embryos were injected with 100 ng/uL HyPer7 or SypHer7 mRNAs at the one-cell stage
and a tail fin amputation assay was performed on 2 dpf larvae. Regeneration was then quantified by
measuring the length of the tail fin after the notochord. (B) Regeneration quantifications (values + SD; n
> 20 embryos/condition; ns, non significant) (C) Images of larvae tail fin amputated at 24 and 48 hpa, and
images of 6 dpf animals.



