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Supplemental Figure S1. Spectral analysis of selected fusion CBCR-DGC proteins.
Absorbance spectra of: (A) NpR6012g4-GGDEF(1), (B) NpR6012g4-GGDEF(2), (C)
NpR6012g4-GGDEF(3), (D) NpR6012g4-GGDEF(4), (E) NpR6012g4-GGDEF(5), (F) RcaE-
GGDEF(1), (G) RcaeE-GGDEF(2), (H) RcaE-GGDEF(3), (I) RcaE-GGDEF(4) (J) DGC enzyme
assay data; values (£ SD, n = 3) are shown. For all panels, 15Z = blue trace/bar, 15E = orange

trace/bar).
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Supplemental Figure S2. CBCR GAF domain alignment. Amino acid sequence alignment of
CBCR (GAF) domain of CBCR-DGC proteins. Bold lettering indicates proteins examined in this
work. Blue highlighting denotes canonical ‘1% cysteine’ residue. Yellow highlighting denotes
DXCF motif. Red highlighting denotes 2" cysteine residue of Lyn8106 0097A and
Lyn.aest_0230A.

WP_011378510 ERILLDITLNIRQSLNLSQVMETAVSEVRSLLRVNRVLIYQFQPDWRGLIVAESYSEPEFSLMGIQIEDYCFANNWDQQYRDGY [HQ IDHVAIAGLDDCYRRLLQS IKVKANLYLPIRYG
KGGT1856 QEILFNLYAEIRESLNLOTLFKTTVREIRKALRSORVGIFQFDLESSGAFVSENYLPDYDSTLATKVKDHCFGEKYADAYHQGR IQVLSDVYKSGLKDCHLRVLEQFQIKAQI VP LMKG
WP_015113418 QEILFNLYAEIRESLNLOTLFKTTVREVRKALRADRVGIFRFDTKSSGEFVSENYLPDYDSVIAIKVKDHCFGKRYTVAYHQGR IQVLSNIYQAGLKDCHLLVLEQFQIKAQIVVPLMKG
Nodo_0172 QEVLFENLIAEIRESLOLKTLFKTTAREVRKALHTORVGIFQFDPDSSGEFVSENLLPEYDSATAIKYSDHCFGDKYVEQYQKGH IQVLSDVSQAGLTQCHLELLENFQIKAQIIVPLMKG

WP_015210266 ATLLRDITQRINQSLOLSNIFEIASQKIRELIHADRVGIFKFYSDADGEFVAESYLQGFNSHLARK IHDHCFGKQYASYYQQGR IQALDDIDONAGLADCHRR ILAKLQIRANLYVVPLLNG
WP_010873764 EKLVLKIANKIRASLNINDILYSTVTEVRQFLNTORVVLFKFNSQWSGQVVT ESHNDFCRS [ INDEIDDPCFKGHY LRLYREGRVRAVSDIEKADLADCHKELLRHYQVKANLYVPVVEN
AIE73515 EKLVLKTANKIRASLNINDILHSTVTEVRQFLNTDRVVLFKFNSQWSGRVQT ESHNDFCQS | INQEIDDPCFKGHYLRLYREGRVAAISDIEMADLAECHRELLRHYQVKANLYVPVVEN
WP_015055649 ERIIMOVAQK IRASLNLODILNTTVSEIRHLLNTORVFIYRFDENWVGKVVVESVACPEFSILGEWIDEPCFRDQYVKYYRQGR IKATEDIAQIELTPCHRELLNRYQVKANLYLPIVYQ
WP_013321179 ERIFREVAPKICSSHRLODILNT IVIEVRHLLHSORVFLYRFNEHWVGTVVVESVAAPEFSILGESIDEPCFROQYVKYYHQGRVKA IEDIEQAEIALCHRELLKRYQVKANLYLPVVAF
WP_006529598 ERLVMEVAQK IRQSLNLEEIMETTVTEVRHLLQADRVFLYQFNADWSGTVVVESYSESELSILGDLIDDPCFREQY IKHYRQGR KA TADVIKEELASCHLELLTRYQVKSNLYLPIVHQ
WP_009783799 EKLVME [VHK IRQSLNUNDILKTAADEVRRLLOTORV I LFRFDSQWNGTVVVESYLTOYPVSLODEIDDPCFRENYVKYYRQGRVARA TENIRQANLNECHIELLERYAVKANLYVPIIYQ
WP_038728489 EHLVLEIANKIRQSLDLGY [LETLVTEVRQVLGCORLFLFQFDEHWAGEVTVESYSDPVYSILGEWIDEPCFANEYVKLYRQGRVRAIDDITQVGLHACHLHMLQQYQVKSNLYLPILYQ

WP_015111021 ERIVAAVTQRIRQSLELDEILQTTADEVRQLFAVDRVVIYQFEPDWSGLVAVESLAPGCISILGFNVMDTCFQSTRADYYQQGNTRATENIETAGLSPCHIELLQRLQIRANLYVPILQQ
NpR1060 ERIVAAVTQRIRQSLELDEILQTTAAEVRQLFEVDRV I IYQFESDWSGLVAVESLAEECMS [ LGFHVMDTCREKSTRAIYFQQGNTRATEDVETAGLSPCHLDLLRSLQIRANLYVPILQK
WP_017745795 ERIVAAVTQRIRQSLELDDILQTTASEVRQLFEVORVVIYQFEADWSGLVAVESLAEKCISILGFHVMDTCFKSTHAAYYQQGNTRATEDIETAGLSPCHVDLLASLHIRANLIVPILQQ
KG6T2295 ERIVAAVTQRIRQSLELDDILQNTADEVRQLFEVDRVVIYQFEPDWSGFVAVESLADECKS [ LGFHVMDTCFQSTHAVEYQQGNTRATEDIETEGLAPCHVNLLRSLCVRANLIVPILQQ
WP_016878404 ERVVAAVTQHIRCSLELNEILQTTAAEVRQLFEVORVV IYQFEPDWSGSVAVESVAEGYMS | LGFHVMDTCFQSTHAAYYQQGNTRAITEDVETAGLSPCHLNLLRSLQIRANLIVPILQQ
WP_011317683 ERIVAAVTQRIRQSLKLEEILQTTADEVRQLFEVDRVLIYRFEPDWSGLVAVESLTEGSMS [ LGFHILDTCFQSTHAAYYQQGNTRAMED IENAGLSPCHLQLLQSLQIRANLIVPILQK
WP_026632327 ERIVAAVTQRIRQSLELNEILQTTAAEVRQLFEVORVVIYQFKPDWSGLVAVESLAEGCMS | LGFNVMDTCFQSTHASYYQQGNTTSTEDIENAGLSPCHVKLLRSLQ IRANLYVPILQQ
WP_035683295 ERIVAAVTQRIRQSLDLNEILQTTADEVRQLFEVORVVIYRFESDWSGLVAVESLAAGSP S| LGFHYMDTCFKTTHAAYYQQGNTRATENIETAGLSPCHVDLLKSLNIRANLYVPILHQ
WP_017320093 ERIVATVTQRIRQSLDLEEILQTTAFEVRQLFDVORVVIYRFEPDWSGLVAVESLAPGCMS | LGFHVMDTCFQSNRAAYYQQGNAKATADIESAGLSACHVELLRSLQIRANLIVPILQQ
WP_036012702 DR IVAAVTQR IHQSLNLTEILQTTATEIRQLFOVORVVLYRFEPDWSGKVAVESVAEGWMP | LGLHVMDTCFQMTYAYEYQQGQ IKATEDIYSAELTQCHVELLQQFQIRANLYVPILOQ

0s6304_3201 ERVMSAMRORIRSSLNLKEILNTTVAEVRQFLNTORV I IYRFHPDWSGKVVVESCGTRAREILNLTILDPCFGETHAQLYKKGRLKATPDIYTEPISPCHRNLLAQFQVKANLYVPILLN
WP_015174364 ERLIAQIQSRIRSSLDIQDILNTTVAEVREFLATORVLVFRFRPDWNGDVVVESYGEGWMP LKGMGI DDCCFANTY IGQY LKGR IRATEDIHASNLTECHMNFLAGCQVKANLYVPIVQQ
WP_006633119 ERLIAQIQSRIRSSLOLQDILNTTVAEVREFLATORVLIFRFRPDWNGDVVVESVAEGWIPLKGMGIDDCCFATTY IGQY LKGR IRATEDVHTSNLSECHLNFLEACQVKANLYVPIVQQ
YP_007122680 ELLIAGMCORIRQSLNLGEILNTTVEEVRQFLRTORVIIYRFEPDWSGTVVVESYAPEYLATLDIVIHDPCFGADQIVPYQQGR IQAFADICAAGLTPCYADFLRQLQVRANLYVPILYG
WP_038082070 ERLIGITAQNIRQFLALDS ILTTTVEEVRQFLQVORVV IYQFDAEWHGTVIAESISDPSFS|LGQNVQDPCFQKT ISHSY FQGR IHAVND I LKANLDPCYVNLLTT LQARAVLYLPVVIH
WP_033335474 ERLIGY IAQNIRQFLHLDS ILTTTVEEVRQFLQ IORVVIYQFDSOWYGTVIAESISDPSFSILGQSIQDPCFQKT ISHSY FQGR IHAVND I LKANLDPCYVNLLKMLQVRATLYVPIIIH
WP_038332678 EKLIGSMQARIRRSLDIDT [INTTVEEVRNFLQCORVLYVYRMNPDWSGT [VAES IHFDWP SYMGITIQDPCFTPOLARRYREGH IHYFODIESCELSPCHTQLLSP LEVKANLYVPILQQ

S.hof_0333 QRLLAEITQQIHKSLDFHEILTATYTQSRQILQVORVLIFQLNSDGSGVYVIQESVDPAFPTTLGLKFLDRCFP SECYDFYWRGQSQIIFDTNQDDLSNCLK SFMQQIGVKSKVYTPIIQH
KGG76686 QRLLAEITKQIHKSLDFNEILTTTVIQVRQ I LQVDRVLIFQLKSDGSGIVIQESVOPAFISTLGLQFLDRCFP SHCYDLYCRGQSQV I FDTNQEDLSGCLKNFMQQ IGVKSKVYTPIIQH
Tir0824 EMIVSTIIQDIRQSIRLEEILQRAVNSIQQLLLSORVLIYRFLGDGSGIVAVEATTLPQYSILGQVIHDPCFTKETARRFLEGRTLS I SDVNQAQLQDCYRELLTRLQVQANLYVPLLQG
WWP_024125851 EMIVSTIIQDIRQSIRLEEILQRAVTSIQQLLLSORVLIYRFLADGSGIVAVEATALPQYSILGRV IHDPCFTKETAQRFLEGRTLT ISDVNQAQLQDCYRELLTSLQVQANLYVPLLQG
WP_015123238 ELLISTISQNIRRSLOLTQVMQSAADDVRQILQTORVLVFRLLPNGLGVVEVESLAHPEQSILGRFIQDPCFLONLSRKLTSGYTATISDSHQAKLHPCHRELLLNLNVRANLYVSIHQN
WP_015202462 EQLIGI IAQRILGCLSLOT ILQTAVOEVRNFLNVERVT IYQIEPEKNGKFVVESYTRSISPIVGLHLHDPCFDRNYVLOYQNGRY SAINDIWTATLHPCYQNFLKRLGIRANLYVELVAN

WP_007356015 ERLMARMLER IRYSLNLOVILNTTVAEVRQFLQTORVLIYREYPDTKGVMVVESYVEPWVSYLGTTLENYCFSEDYAELYKQGR [HT [EDIYTADLSECHKNFLOR FQVRASMVVPIVIR
WP_006623497 QRLMLVITQRIRRSLKLDKILQTTVSQVREFLNTORVVIYRFHDDGNGYMVFESVAPGWKSVVGT VT EDCWTPHY LAGF SQGQYQAMADLSTQDFSQCDIRLLSEFQVQANLYVPILTR
KDRS5793 QRLMLVITQRIRRSLKLDKILDTTVAQVREFLNTDRVMIYRFQDDGNGVMVVESVAPGWKSYVGT VT EDCWTPHY LAGFTQGQVQAMADISTQDFTRCOIRLLSEFQVQANLYVPILTR
WP_015179608 ALLLQEITQHIRQSLOLST IFEIASQEIRLFLOAERVGIFKFDPDSYGELVSESVAEGCKLYSRNQFNDSCGGEQDPDSYQAGH IQVVEDINKIDLQHCYRALWKK FPVRANLVAPLLNG
WP_00632122 ALLLQEITQHIRQSLDLST IFETASQEIRVFLDAERVGIFKFSPDSYGEFVSESVGEGCKLVSRNQFNDPCAGEQYPDSYQEGR IQVVQDINKIDLQHCYRALWKQFPVLANLVAPLLNG
WP_012584761 EKLLNSTATRIHQSLELDATLKISIKEMRQFLHIODRLLIYRFKPDWSGUVTFESYVSPWRSLLGRILLDEEFTAHYLPKYKTGRIHLIPDLENSELSPCHIQWLT ELQVKANLY IPIVQG
WP_033374512 QTLVNATAQRIRRSLEIEAILETTVQEVONLLLCORAFLYRLDFDWSGTVVVEALRSPDYSLLGRRLTDTEFIANYVELYQKGR IHVVDDVQQSNLSECY INWLTDLQVRANLYVPVLHD
AGZ05265 ERMISATAQHIRDSLOLDEILNTTVAEVRQFLKTDRV I IYRFNPDWSGVVVTESVAKGCQA I LNMEITETYFVETQAQFYQQNTVKATSDIYTAGLTPCHLELLKK LQVRAKLYVPILQG
WP_036834157 ERIIYTITQRIRQSLOLDEILQTTVAEVRQFLQTDRVMIYRENSDWSGLVVKESYSPGTKATLKMEITDSYFVENHGQYYQQNT [KATPDIYTAGLTPCHFELLEKLQVRAKLYVPILQT
WP_012589180 ERMMHD ITRHIRQSLOLDETLNTTVIDVRQFLQTDRV I IYRLNPDWSGIVVTESVAPKWIATLNMEITDSYFVETEGGDYHRGY INNVPDIYHAGFTQCHLELLERLQVRAKLYVPILQQ
Cyan7822_5462 ERMIHETAHK IRQSLOLTEILNTTVAQVREFLQTDRV I IYRLNPDCSGIVVTESVAPGWLA IVNREITDSYFVETEAGNYHGGK INNVPDIYTAGFSPCHLELLER LQVRAKLYVP IVQK
WP_015079858 EQLIAKITOQKIRTSLNLELILSTTAIEVRKLLKTORVIVYRFHPDGSGYVIVESYAAEWDSMLGRVFQDTYFSDQCGYDYRQSNIYVIEDIDNAGLSQCHIDLLSQLQAKANLYVPIQQE
WP_015148692 ERLVSRTLARIRQSLNLEEILNTAVSEVRQFLDCORVVYYRIWPDQSGSVVTESYIPPWP SMMEQSFGEE I FPFSCYERYCNGTVKAIDDLKAANSPDCLIEFLQSFGYNGKMIAPLLHE
WP_035689320 EQTLWQ ITQKIRQTLDLPSILATATAEVQSYLQVORTLIFQFTSDHSGAIIQTTAQASCPTPTAQEWQADGLAQRCYHYY SQGQAKAIAGLTADLNELCLSPWIELTEAKSAIVAPILOP
WP_036730111 EHALRMITQHIRESLDLAP I LAAVVEEVQQLLQADRTLIFQLTSAHSGIVVOQEQSRTEFPT I LAMOQWEDEHFSPNCYAFYQQAQGR IVQDITQDOWGDCLIEFMQSIGVQSKMYAPITQT
WP_008308234 EAVLTTVINTIQETFDIQS ILDAAVLT I LHFFQADRVLVYQITDQQRGIVVSEAVEGDWP SMQDVT IDEPCLGEQRTQAYRRGKVQATADIDAVPLASCYRELLQRYQVRANLYVPIVQE
Lyn. aest_0230 EKLLAEINDRIRQSLELDQILVTAVTEVQEILQADRVLIYRENPDWSGT | ITESYVPGFDS| LDKS@TDSYLLQTRGEAFRQGN IQVYNDIYTANLTPCHQELLTQLQIRASLLLPIVNS
Lyn8108_0097 EKLLGEINDRIRQSLELDQILATAVTEVQQ I LQVDRVLIYRFNPDWSGT | IIESWAGFNSILNKSI)DSVLVQTQGEAFSOEN\OVMNDIVTANLTP(HOELUQLO\RAS[L[PIVVQ
WP_039720794 ERLIDEIAQQIRQSLQLDATLNTAVTEVREFLDVDRVLVYRFRPDWSGI ITFESIAPEATPTRY SAFEEPCFRQRYVEQYQAGRVRATADIYTADIQECYRQLLETYQVRANLYVPILQG
WP_039725076 ERLIDTISQRIVECTELDEILDTTVAQVRLFLRTORVVLYRFKPOWSGTVAVESYSPGVMP | LYTHIEESCFROGY ISLYEQGRVRATADIYTAEIDACHLELLRGFGVRANLYVPVLQE



Supplemental Figure S3. DGC GGDEF domain alignment. Amino acid sequence alignment of
GGDEF domain of CBCR-DGC proteins. Bold lettering indicates proteins examined in this work.
Blue highlighting denotes RxxD inhibition site motif. Yellow highlighting denotes 'GGDEF' DGC
active site motif.

Lyn. aest 0230 DOLTQIANRRYFDEYFEQEWHRLKREQAPLSLILCDVDYFKYYNDTYGHLAGDRCLVQVAEATSRGVRPADLVARYGGEEFVY ILPNTNTEGAVEVVRCIQNEIQALNIPHSTSNQITLS
Lyng106_0097 DOLTQIANRRY FDEYFEQEWSR IRREQVALSLILCOVDYFKHYNDTYGHLAGDQCLVQVAEATSRGVRPADLVARYGGEEFVY ILPNTNMEGA | EVVHCIQNEILALNLPHSTSTQITLS
\WP_038082070 DGLTQIANRRSFDECLEREWQRSNREQSPLSLLLCDIDHFKLYNDYYGHQAGONCLQQFAQTLDKVVRPTOLYARYGGEEFATLLPNTDTMGA IQIVEQIQQAVAQLQIPHLRSVCVTVS
WP_033335474 DGLTQIANRRSFDEFLDREWQRSKREQSP ISLLLCDIDHFKLYNDYYGHQAGDRCLQQFAQTLDTVVRPTOLVARYGGEEFATLLPSTOTVGAVQIAEQIQQAVAQLQIPHVRSVCITVS
WP_015210266 DGLTQIANRRCFNORLLQEWLRLCREQQPLSLLLFDVOYFKRYNDFYGHQLGDDCLTKLAQAAQQVVRPADLVARYGGEEFV [ILPNTDAEGAGAVAERVHAAMQALN IPHQASVTVTIS
WP_015179608 DGLTQIANRRCFNDRLEHEWQRLYREQKP [SLLLFDVDYFKRYNDCYGHOMGONCLEKLAQTVQEVVRPADLVARYGGEEFGIILPNTDIEGASAVAKR [HAATQALHIPHKTSVVUTIS
WP_008632122 DGLTQIANRRCENGRLEHEWQRLYREQKP [SLLLFDVDYFKRYNDCYGHOMGDDCLFKLAQTVQEVVRPADLVARYGGEEFATILPNTOLEGASSVAQR [HAATKALHIPHKTSVVUTIS
AGZ05285 DOLTQIPNRRCFOTRLDCVWKNLLREQGFLSLLLCDIDY FKAYNDTYGHTGGODCLRLYAQAFKQSVRSROLAARYGGEEFVYV ILPNTSIHKAFQVAQEIHQATKQLNIPHLASVHYTLS
WP_012546180 DOLTQIENRRCFDHDLERHWONLARQKRPLSLLLCDIDYFKQYNDTYGHSGGOVCLTOVAQALKASARASOLVARYGGEEFV [ ILPDTONFGATAVAQN QKT LKELRLPHRASVYVTVS
Cyan7822 5462 DELTQIANRRCFERDFNHEWYRLTREKRFLSLLLCDIDY FKQYNDTYGHPAGD ICLKQVAQALKQAARMTOLVARYGGEEFV ILLPNTDSYGATQVAVAVQQA IDHLHIPHLASYSVTIS
WP_036834157 DKLTQIANRRCFDEILHQEWHRLVREKRPLSLLLCDIDYFKQYNDTYGHSQGDICLQQVAQALQQGVRS IDLVARYGGEEFVY ILPHTDQEGALQVAKK IQDVLEQFNLPHRR SVRVTMS
YP_007122690 DGLTQVANRRRFOEYLHEEWRRLAREQSPLSLILCOIDYFKLYNDNYGHLAGDFCLOQVAAVLRQCVRPPOLVARYGGEEFALILPNTDARGAAFVAETVRQRVRGLRIPHVKSVYVTLS
WP_015835649 DGLTQVANRHRFOMYLDQEWRRLMRSQQFLSLILCOVOHFKGYNDTYGHLAGDQCLQQVAQV IKNAVRPADLVARYGGEEFATILPDTPLRGALYVAEQIRQQVQYLT IPHPQSTWYTLS
WP_013a21179 DGLTQVANRHRFOVYLEQEWRRLMRSRHSLSLILSDVOHFKWYNDTYGHLAGDHCLQQ IARV IKT SVRPADLVARYGGEEFAIVLPETSLKGALFVAEQIRQKVKNLT IPHTKSACYTLS
WP_009783749 DGLTQIANRHCFDRVLEKEWQRLMRSPDQLSLILCDIDNFKLYNDTYGHQAGDYCLQQVAQATQAGYRPADLYARYGGEEFAVILPNTSLEGALRVAEEIRVRVRGLGY SHTGSACYTLS
\WP_012504761 DSLTEVANRRRFDEYLQQEWRRLTRAKQPLSLIVCDVDFFKFYNDTYGHPAGDNCLQQVAQVLQQSVRPADLVARHGGEEFAIVLPNTOISGAVHIAGE IRSRLRGLKLEHRASVYVTLS
WP_038332578 DGLTKVANRRCFDAYLQAEWRRMARSRQPLSIILCDIDYFKSYNDTYGHQAGDVCLQQVAANLKETVRPADLYARYGGEEFVAILPHTNLEGAVHIAQT IRDRTTALQLPHQASVYVTLS
WP_008529568 DGLTQVANRYRFONY LQEQWNRLLRSEDVLSLILCOVDYFKQYNDTYGHQQGDECLIATAKATASVLRPDDLVARYGGEEFAVVLPNTSLTGTLT IARR IQAATKALEIPHVNS- [VTLS
WP_039726489 DGLTQIPNRRKFOEHLAHEWRRALRSHQSLSLILCOIDHFKQYNDSYGHQAGDYCLAQVAQTLSQLVRP SOLVTRYGGEEFAIVLPDTTAEGALHLAQKLQARVRALSLPHOHSLVVTIS
WP_015111021 DGLTQVANRRCFDDTLKTEWQRLAREQACLSLILCOVDCFKLYNDTYGHLSGDDVLRQVAQAISMTARPADLVARYGGEEFAVILPNTDTEGA IAVATEIQNNIRALQLLHSNSIIITLS
KGGT2295 DGLTQVANRRCFDDILNAEWQRLAREQASLSLILCDVDCFKLYNDTYGHLAGDDY LRHVAKAISQTVRPADLVARYGGEEFAVILPNTGIEEAITVAREIQTNVSALQLPHPNSIFITLS
WP_016876404 DGLTLYANRRCFODTLKAEWERLAREQAPLSLILCOVOCFKLYNDTYGHLAGDDALR SVAKAL- ETVRPADLVARYGGEEFAV ILPNTOVEGA I IVATEIQSNVSALKLPHPNCYYITYS
WP_017320083 DGLTQVANRPCFDERLQVEWQRLAREQAPLSLILCDVDCFKLYNDTHGHLAGDEALTHYAKAISQAVRSADLVARYGGEEFAVILPNTNVAGA TAVAKT IQKNISALQLPHPNSVFVTLS
WP_015148692 DGLTHVANRRAFDECLQREWRRT IREHSMMSLILCDIDFFKLYNDTYGHQAGDSCLKQVAQATASAARPADLYARYGGEEFAY ILPHTNGEGAMQVAQT IRNHVKALR IDHAKSVY VSIS
WP_015202462 DGLTQLANRRY FNEYLNSEWNRLAREEAVLSLILCDIDFFKTYNDTYGHLAGDKCLIEVANATRSATRPADLVARYGGEEFAVILPNTDASGAMHLAEL IRKIVKTLKISHLNSEGYTLS
WP_008623497 DGLTQVPNRRQFDTYLITEWRRCIREFTPISLILCOVDFFKHYNDTYGHQEGDRCLQEVAQALTRS IRPGOLVARYGGEEFATILPNTDAEGMCNVAGT IREQILQLQR IHETSIYISYS
KDRS5793 DGLTQVPNRRQFDTYLMTEWRRCIRECTPISLILCOVOFFKHYNDTYGHQEGDRCLQEVAQALARS IRPGOLVARYGGEEFAIILPNTOAEGMCNVADT IREQILQLQR IHETSIYISYS
WP_015079858 DGLTQIPNRRSFDEVLEREWKRLEREKVPLSLILCDIDFFKNYNDTYGHQSGDECLKEVAQILYQVARPGDLAARYGGEEFALVLPHTOIAGAICIAEIILSSIRSKGLIHKSSIYLTLS
WP_008308234 DALTRIPNRRY FMKHLGOEWKRAHROQTVLT LVLCOVOHFKRYNDTYGHVMGOKCLAQVAAALQGAMRP ADLVARFGGEEFVMVLANTTVTGAIAVYES [QQALHDRYLPHRT SVRVTLS

KGG71856 DALTKIANRRCFDEFLEQEWNRLTGTENYLSLILFDIDYFKDYNDCYGHLVGDECLIQVARAAKSVLRPTOLLARYGGEEFIVVLPNTNKSGAIKVTQLIQRSIQKLNIPHTRNCIVTVS
WP_016113918 DGLTKIANRRCFDELLEREWHRLORTGNYLSLYLFDIDONFKDYNDYYGHLAGDECLIKVARAAQAVLRPTOLLARYGGEEFIVLLAPNTNESGAIKVINLIHKSIEELKISHPKNSFVTIS
Nodo_0172 DALTQVSNRRFFONSLEAEWERSLRAGTYLSLILFDIDYFKFYNDHYGHPAGDQCLIEITQAAQGYLRP SOVLARYGGEEFAYILPETGQAGAAKIAEY [RNAVRGLKIPNQGILYVTIS

WP_033374512 DSLTQVGNRRSFDEALPREWEKMALSQASLSLYLVDVDFFKAYNDTYGHPAGDECLRAVAQTLRTAVRSTOLVTRYGGEEFATLLPHTOANGAVOVAGE [LSRVRQLKIPHSQSVHISVS
WP_039730111 DGLTRIANRRQFONTLTVEWQRAQREHRELTLVLCOIDYFKQYNDTYGHPAGDDCLIAVAQALKNCVRSTOCVARYGGEEFAIILPNTNLTGAIVVLKQMQAA IAELNLARDTHTRVTLS
\WP_035989320 DQLTQIANRRYFOTVLQREWKRLSRSHSPLALIMFDVOHFKQFNDCHGHP SGODCLITVAKT SQAVVRPSOIVARYGGEEFAVVLPHTTLTGAATLAEAIRARIRALNIVNFQSTYVTVS
Tiroe24 DSLTDIGNRRCFDELFLKEWRRCOREQKPLSLIMLDIDCFKAYNDHYGHLOQGDE | LKQVARILESHLRAGOLATRFGGEEFALILPDTOQRGA IHIVEK IQGALAEANITHAKSVKLTAS
\WP_024125851 DSLTDIGNRRCFDELFPKEWRRCQRAQKPLSLIMVDIDCFKAYNDHYGHLQGDE I LKQVAQILESHLRAGDLATRFGGEEFALILPDTOHRGA IHIAENIQAALAAANITHAKSVKLTAS
WP_015123238 DGLTQIGNRRQFTDISLAEWRRAAREQTP ISLVLVDIDYFKLYNDHYGHQQGDV I LYRTAQQLAAGLRPGOLATRYGGEEFALILPDTPEAGAIQVVEQIQEATATLAIPHAASIHLTLS
WP_010873764 DALTQUGNRYLFDSTLEREWQRLORIREPLALLLCOVOFFKGFNDNYGHPAGDRCLKK IADAMAKVARPTOLVARYGGEEFAIILSETSLEGAINVTEALQVEVANLAIPHTVSTHVTLS
AIET3515 DALTQVGNRYLFDSTLEREWQRLORGSEPLALLLCDVDFFKGENDNYGHPAGDRCLKETANAMAKVARPTOLVARYGGEEFAVILSQTOLEGA HVTKALQAGYANLAVPHSESTYVTLS
WP_036729794 DALTQLANRRRFDQY LAEGWQQHORRQAATAILLLDIDFFKRYNDHYGHPQGDECLRQYSQALSQAARTVOLVARYGGEEFAIVLPDTOLAGAHEVATAMQAAIADLQLEHPESFQITLS
WP_036725078 DGLTGVANRRRFOHYLEECWQEQQTRGSTLTLILADIDFFKQYNDCYGHPAGDTCLKRVASTIQSVFRSQOLVARYGGEEFVILLPDTEEDAAVELLGLLRRRLQALAIQHQESYYLTLS
WP_0H1378510 DGLTQIPNRRRFOEY FNDVWLWGCROHTPVALLLIDYOYFKTYNDFYGHLAGDEVLAKIGLLLNSVVRATOLVARYGGEEFVAVLESTTLEGAQAVARRLOADLOR LQIPHNHSVWYTYS
WP_017746795 DGLTQVANRRCFODILNAEWQRLAREQASLSLILCOVOCFKLYNDTYGHLAGODALRHIAKATFQTVHPADLVARYGGEEFAVILPNTDIEEATAVARKIQTNVSALQLSYPNSVFITLS
WP_029632327 DGLTQVANRRCFDDTLKVEWQRLASEQASLSLILCOVDYFKLYNDTYGHLAGDDALRHVAKATSQSVHPADLVARYGGEEFAVILPNTOVEEAIILAREIQTNISALQLPHRNSVFITLS
NpR1060 DGLTQVGNRRCFODTFNTQWORLAREQGSLSLILCOVOYFKLYNDTHGHLAGODALRQVAKY I SQTVCPADLVARYGGEEFAV ILPNTDIEGATAVAKDIQTNISALKMPHPHSVFITLS
WP_011317683 DGLTQVANRRCFONT TALVWEHLAREQGSLSLILCDVOCFKLYNDTLGHLAGDDVLAHVAGAT SRSVGP SOLVARYGGEEFAV ILPNTDAEGA TAVAKEIQSNVSILQLPHPSSVLISLS
WP_036012702 DGLTQVANRRCFDEYFEAEWQRLARKQSPLSLILCOVDYFKLYNDTYGHLAGDDALRQVAKATART [HPADLVARYGGEEFAVILSSTOAKAAITVAER IQANTSELQLPHARSVYVTLS
WP_035086295 DGLTQVANRRCFOARLSAEWORLAQEQAPLSLILCDFOCFKLYNDSNGHLAGODALRQVAIATAQTCGP SOLVARYGGEEFAVVLPETTAEEATAVANATQAS IAALGMPHFQAARVTLS
Shof_0333 DALTHVANRRRFDEYLQQQWERLTREQKPLSLILCDIDRFKSYNDNYGHPVGDTCLVEIARAITRAVYPADLVARYGGEEFAVILPNTTVTGAVQVAVNIQEQVAQLQISHLSSIYVTYS
KGG76686 DALTHVANRRRFOEYLEQQWRRLTREQKP [SLILCOIDQFKRYNDTYGHPAGOTCLVKIAREITSALYPADLVARYGGEEFAY ILPNTAQTGAEQVAVR IQEQIAQLQISHLSSVYVTAS
WP_007356015 DGLTGLANRRQFDEYLEYEWLRSLANGGS ISLILCOVOFFKLYNDTYGHQAGDECLKKVAEAINEARQPGDFAARYGGEEFAV ILPCAEKQRALEVAEDIRRRIAVLQIPHATSVFVSYS
WP_015174564 DSLTQLANRRRFDEVINREWERS- SSSEPLSLIMCDIDCFKLYNDNYGHQAGDACLQQVARAIGDACAPAELAARYGGEEFGY ILPNTDIVAAQAVAES IRSRVKALAIPHIKSVSVTLS
WP_006633119 DSLTQLANRRRFOEVINREWEQS- SSLEPLSLIMCDIDCFKLYNDNYGHQAGDACLQQVARAIGDACAPPELAARYGGEEFAV ILPNTDIVAAQAVAEGIRSRVKALAIPHIKSVCVTLS
0s6304_3201 DGLTQVANRRCFDGFLDHEWRRLTREPADLSLILCDIDYFKPYNDTYGHQAGDECLQRYAAALRQCIPKLELIARYGGEEFAAVLPNTOLKSALELAER IRTEVAGLQIPHAQSVYITMS



Supplemental Figure S4. CBCR-DGC linker alignment. Amino acid sequence alignment of
linker region between CBCR and GGDEF domains. Bold lettering indicates proteins further
discussed in this work. Blue highlighting denotes conserved leucine residue discussed in previous
work (Blain-Hartung et al., 2017). Red highlighting denotes conserved polar, hydrophilic residue
discussed in text. Yellow highlighting denotes residues that are conserved in >90% of observed
proteins.

AGZ05265.1 QLATAIQQSELYQ--------------ccccmommnnn QLQV------- ANQQLENMVMVDQLTQ
AET3515.1 QVAIAIHQGELYE SNIRLQE@ISSLDALTQ
Cyan7822_5462 QVAIAIGQSELYQ - ILVDELTQ
KDR55793.1 QLGIAIQQAELYQ LATLDGLTQ
KGG72295.1 QAATAIQQSELYH LASSDGLTQ
KGG75138.1 QLAIAIQQSELYQ LAKLDGLTQ
KGG76686.1 NLATALQQSELYQ LAKIDALTH
Lyn._aest 0230 QLAITVQQSALYE LAHYDQLTQ
Lyn8106_0057 KLATAIQQSALYE MAHYDQLTQ
Nodo_0172 QFSVALRHADLLAQSDSKA-------------- R LSNLDALTQ
S.hof 0333 NLAPABEHQSERYQ---------------------------- LAKIDALTH
WP_006528598.1 QTAITAIHQGELYE LSSMDGLTQ
WP_006623497.1 QLGIAIQQAELYQ LATLDGLTQ
WP_006632122.1 QLATAIKQADIFQKLQKELAERQQAQARMREINQQLALSNEELAR VVNIDGLTQ
WP_006633119.1 QVAIATEQSLLYQ----------=------“-“--------- B LANLDSLTQ
WP_008308234.1 KLSBAIRAAHEYQ----------ccvemcmceeeaeas LANHDALTR
WP_009783799.1 QTATAITHQGQLYH-----ecmmmmme e e e LAARDGLTQ
WP_010873764.1 QVAIAIHQGELYE ISSLDALTQ
Tir0924 PLTHAEQQAEMYE---------------------------- MVY IDSLTD
WP_011317683.1 QAATAIQOSELYL-----emmmmm e e e e e LACSDGLTQ
WP_011378510.1 QLSIAIAQSQLLK QVRIDGLTQ
NpR1080 QAATAIQQSELYH LACSDGLTQ
WP_012594761.1 YIGIALEQEQLYR LAFVDSLTE
WP_012599180.1 QLAITAIQQSELHQ LALIDQLTQ
WP_013321179.1 TAATAIHQGELHQ .- LSAIDGLTQ
WP_015111021.1 QAATAITHQSELYH----------------“-“-----o o LAASDGLTQ
WP_015113918.1 QFNVALEHSELLDQSRSQA--------v-u-u- NQLAQANHALAL LSKLDGLTK
WP_015123238.1 ALAITAVNQAELYQ------mmmmmmmme e e e e e LVYVDGLTQ
WP_015148892.1 QLATAIQOSTLFK-----------mmmmmm oo o IASLDGLTH
0s6304_3021 QVATAIQQSTLFE- - -~ - oo oo oo IASLDGLTQ
WP_015174564.1 QVAIATEQSLYYQ----cmcmcmcmmmcmmcacacaaaaas ceeee LANLDSLTQ
WP_015179508.1 QLAIAIKQADIFQKLQKELAERQQAQARMRE INQQLALSNEELAR VVNIDGLTQ
WP_015202462 1 QLATAIQQAQLYQ--------------“-“-““-“------~ LANLDGLTQ
WP_015955648.1 GAATAIHQGELYQ----------------memnn LSCLDGLTQ
WP_016876404.1 QAATAIKQSELYH-----c-mmmmmmiaaaaa - LASSDGLTL
WP_017320093.1 QAATAIQQSQLYQ---------------------- - LASLDGLTQ
WP_017745795.1 QAATAIQQSELYH---------------------- LASSDGLTQ
WP_024125851.1 PLTVALQQAEMYE-------vcemmmmmnnnnnnn - e MVY IDSLTD
WP_020632327.1 QAATAIQQSELYQ----------mmmmm e o m s IR VASSDGLTQ
WP_033335474.1 QLATAIQQSELYQ---------------------- R LATLDGLTQ
WP_033374512.1 QVAIAIQQAELLE----------““-“2------- - - LATLDSLTQ
WP_035988295 1 QAATATQOSELYH- =« = s s s s s memsmeaaaaaaaas LASVDGLTQ
WP_035989320.1 QLAIAVQQADLLAQLQYQA LSHRDQLTQ
WP_036012702.1 QAGIAIQQSELYQ----------------“-“--------- LACSDGLTQ
WP_036834157 1 QLATAITHQSELHQ---------------------------- LAMVDKLTQ
WP_038082070.1 QLATAIQQSELYQ-------mmmcmmmmm e e e LAKLDGLTQ
WP_038332578.1 QVGIAIQQSQLYN---------------------- R LATIDGLTK
WP_039725076.1 QFGIAVYQAELYE---------------------- LATMDGLTG
WP_039728489.1 QAATAIHQGEMYQ----------c-mmmmnnnnns - LAHLDGLTQ
WP_039729794.1 QLGVAIRQSELYA---- - e o e e e e e e e o QAITDALTQ
WP_039730111.1 QLATALQQSQLHQ- - -~ - - - v mmm e e e s - LSTTDGLTR
WP_015079858.1 PLVMAIQQAELYQ---------------------- - LASIDGLT-
YP_007122690.1 QVABRIOASSREFE-----------cececneanns LASIDGLT-
WP_007356015.1 QGATAIQQSQLYQ-- -~ - e m s e e LASLDGLT-
WP_015210266.1 QLTIAIQQSDLFQKSQKELAERE------- QAEARLRESNQQLAFSNEELACATRLLENLVNIDGLT
|
457 S6B3952--mmmmmmmmmmmmmeeameaoo 0200------- 2100+326622-6++1
Consensus

QLATAIQQSELYQ++QKE+AERQQAQARMREINQQLA++N+QLQQFSNEELAANQELQRLASLDGLTQ



Supplemental Figure S5. Spectroscopic characterization of 2" cysteine mutant constructs of
novel R/B CBCR proteins and the GAFl-only construct, Nod 0172(GAF1). (A)
Lyn.aest_ 0230A(C73A), (B) Lyn8106_0097A(Cs3A), (C) Nod_0172(GAF1). 15Z, blue traces;

15E, orange traces.
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Supplemental Table S1

: Accession information for proteins in this study!

Protein Genbank DOE-IMG locus tag Organism
accession
0s6304 3021 AFY82617 Oscil6304 3021 Oscillatoria acuminata
PCC 6304
S.hof 0333 KYC42878 WAIDRAFT 10042 Scytonema hofmannii
PCC 7110
NpR1060 ACC79786 Npun_R1060 Nostoc punctiforme PCC
73102
Lyn8106_0097 EAW38947 L8106 01492 Lyngbya sp. PCC 8106
Lyn.aest 0230 ERTO07933 M595 2050 Lyngbya aestuarii BL J
Cyan7822 5462 ADN17337 Cyan7822 5462 Gloeothece verrucosa

PCC 78227

Nod 0172

WP 155523487

Lepto7104DRAFT 1266

Nodosilinea nodulosa

PCC 7104

1. Current Genbank accessions, DOE-IMG locus tags, and current organism/strain designations

are provided for each newly characterized protein in this study (Fig. 3).

2. Gloeothece verrucosa PCC 7822 is also known as Cyanothece sp. PCC 7822.
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