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Fig. S1. Sequence alignment of non-redundant NgrB homologues. NgrB-related proteins from 69 organisms were
retrieved from the UniProt knowledge base. Multiple sequence alignment was performed using the ClustalW
algorithm (1) implemented in the BioEdit Sequence Alignment Editor (Version 7.0.9.0, (2)) with default settings.
Identical residues and similar residues (BLOSUM®62 scoring matrix) are underlaid with black and grey bars,
respectively, and were identified with the BioEdit program using an identity and similarity threshold of 85% and
the BLOSUMG62 scoring matrix (3). Black bars indicate transmembrane helices, grey bars indicate hydrophobic
stretches, as predicted from a consensus model based on 11 different topology prediction algorithms (see Materials
and Methods and supplementary Fig. S2).
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sp|Q5L6CO  --MLKRFVN-SIWEICQKDK-FQRFTPVADA I DYFCYE[ZIHQASSPPFI[FEA DIKRWMML TALFATFLATWNSE 10AL - - - -~ VYGSGNAQLMEAF
sp]Q253X4  --MLKRFVN-SIWEICQKDK-FQRFTPVADA I DYFCYE[g I HKSSSPPF I[{BAVY KRwMIL ALFEATFSAIWNSEVOSL - ---- VYGSGNAQLMEAF
sp|Q823P2 --MLKRFVN-SIWEICQKDK-FQRFTPVADA IDYFCYE[gIHQPSSPPF I [{BA v wMML TALFATFLAITWNSEVOAL - - - -~ VYGSGNAQLMESF
sp|Q9z8B6 --MLKKFIN-SLWKLCQQDK-YQRFTPIVDAIDYFCYE[IETPSKPPFIES' v wMML TALFERATFVAIWNSELOS T - -VYSSGNPVLMEQF
sp|Q9PKB6 --MLEKFVD-SLWKFCRKSK-FQYMTPVADAVDSFCFE[FLHTPSSPPFVBA v wMML TALMETVFVAITWNSELOAL - -VYQSSDPQIMEAF
sp|Q3KM84  --MLEKLVD-SLWKICRKSK-FQHMTP IADAVDYFCFE[RFLHTPSSPPFVBA WMLV TALMET IFAAVWNSEL AL - - ---VYQSSDPR IMEAF
tr|BOB7J4 --MLEKLVD-SLWKICRKSK-FQHMTPIADAVDYFCFE[RFLHTPSSPPFVBA MML TALMET I FAAVWNSELOAL - - ---VYQSSNPRIMEAF
tr|Q6MEH4 --MLRRLLD-YQLSLTEKEKPLHKLRPL IEATDYFLYEAPLNTKKGPIXBA DIKR IFSLIECLLVAIWNTELONF-----1YTSGDFKLMNEY
tr]AOLYELT MEWIRQRLD- KIKEP SK QKLEKYAPAVNALDYFLFTENHTTQKGAR! I [{BA DLKRTMIT LALVEAL | FEgMWNGEYOYY - - - === === === === ===
tr|Q5LDP5 MKALRNYLD-KIKPN KLHAFRSVFDGFEQFLFVENTTSKSGARIHES IS TS 1\YV I SLIZALLF
tr|Q7MT18 MKALRNQLN—KLKPH KLHGLHSVFDGFEYFLFVENRTSQHGVgVHEA IRSX TV I VIYCMALLZAL L F
tr|Q8EID9 —MTTQPKKPDLQDATGSQEEYYATGKSMKGFVRSLVIGSGRSTKGQ EVEREA IRV RTIUTLYGLCLLEZAILF
tr|ASEUU7 -MAKKNFVE-KIAP I[FEKEEKLSYFYPIYEAVAYILYS[ERYVTARP, RIA IBFG T FYWLAAFZAMFF
tr|Q7UwS4 MKALRDAFD-SVHPFgAKEEL LEKAYPMYEALDYFLFTRGETAHGRTEIVEEN I[BLAGMY I T\YVFAL I [ZVTLHF TAIQKMTEANVDVD
tr|B5JU40 ---MRKFLD-NIAPHZEKEEKYEKFFSVYEMIDYFFWS[gPSVTHGQTIg 1LV TY) --TGMAGVGMDQV
tr]Q82SE4 ---MRRLLN-NIKPHEDREERFEKYYALYEMVDYFLYTEDDSTRSAPEVEBAIBLNGLYSY) N LALQELG-EIG
tr|B6BFE5 -MGLRSFFD-RIEPHEEKEEKYEKLFPVYEMVESFLYTEKTVTTVAPRARSY IBMNGIYTY) SATAMLGADAA
tr|Q5LLI0 -MGLRNFFD- RIEPNFTKGGKYEKLFPIYEMVESFIYTPKTVTTAAPH”RSY VG UTY\YV AT 1A LWEMWN T(ETY AN - - --SAIAMLGADAA
tr|B6ROD1 -MSLRDKFD- RIAPLFEKGGKYEKFYAVYEMVDTFIYTPKTVTSVAPH”RDH‘DLKR WTYWYVLAT I[Z I LEEMYNT(EL O TN-- -SALAAMGITEP
tr|Q4FPV6 MKFLHNMFD- RMEPSFTKGGKHTKYYAIFEMFDTFLRQPGSTTYASSH&RDGIDLKRIMIT LCTFaAMFWeEMYN I €HOAL - - --TAIATLGLQP
sp]Q1QX85 -MGIRNTLD-KLEPHFHQEEKYEKFYALYEAVDYIFYS[gPSVTKST. HVRDGIDLKRIMIT LCTFAMFEEMYNAEL AN-----MAIGDG--FGALG
sp|A6V398 -MGLRNLLD-KVEHH[FEKEERYEKWYPLYEAVDYFLYREGSVTRTT. HVRDGIDLKRMMII LCTFAMFEEMYN GHQ‘N—— -LIFAQSPDLLGAQ
sp|Q02PG2 -MGLRNLLD-KVEHH[ZFEKEERYEKWYPLYEAVDYFLYREGSVTRTT. HVRDGIDLKRMMII LCTHa MFFGMYN CHOAN-———— LIFAQSPDLLSAQ
sp|A4XSP4  -MGIRAFLD-KIEHNFEKEEKYEKWYALYEA I DYFFYREGSVTKTT. HVRDGIDLKRMMIT LCTHZAMFEEMWN T(EYOAN-———— LIFAQSPELLASQ
sp|A4VMV3  -MGIRAFLD-KIEHHFEKEEKYEKWYALYEAADYFLYREGSVTKTT. HVRDGIDLKRMMIT LCTFAMFEEMWN T(EYOAN-----L 1 YAQSPDLLAAQ
tr]A4LAQO0 -MAIRQFLD-GIEHHFEKEEKYERWYAQYEAVDY I FYS[FASVTKTT. HVRDGIDLKRIMIT LCTFaMFEEMWY I €FOAN- - - --NFLASNPDAMIAD
tr]Q2s1Q0 -MGMREFLD-KIEPQFEKEEKYEKWYALFEAVDYIFYT[gSKVTSANTRIVERGVEL G I Y1 TIYWFCVHZMMFFEMYNVEY®SN-----TYLAAN--GLTMD
tr|B7RUB8 -MALRKLLD-NLEHH[FTEEERFQSWYALYEAADYIFYS[EGSVTKST. HURDGIDLKRIMIT FAAFZAMFYEMYNLEFOAT - - - --DVMAA---GASVD
tr|B8KGV5 -MALRKWLD-GVEHHFQDEERYQSFYPLFEAVDYIFYK[ESSVTRST. HVRDG LG TIYWLAAFZEMFYEMYNL EFOAN- - ---EILAVT--GGSVD
tr|B8KYI2 -MGLRSTLD-KIEPHFTSEERYEKWYALYEAVDYLFYS[ESSVTRST. HVRDG LG 1 TIYWFAAFZMFY(EM YL EFOAN - - - —— DILAAT--GAEVP
tr|B3PFQ3 -MSLRSFLD NIEPHFHKGGKYEKWYSLFEAVDTGLFKP‘DVTKSTSHVRDGIDLKRIMIT LCAWZAMFFEMYNVEFOAN- - - - TILAATG--ATGI
tr|QOVQR7 —MGMRKFLDDKVSPHFHEGGKFEKYYTFYEMFDTMLYTPDSVTRS"HVRDGLDLKRIMMT FCTHAI LFELWN T(EYOAN-——-- LQIAELG--ASPL
sp]Q15YQ5 -MGLKAYLE KIEPNFE‘GGKYEKWYALYE“‘TIFYTPGKVNKAGTHVRDSIDLKRIMIM AATFP‘MFYGMYNEGQQ HNVILNGG----
tr|Q3IHN6 -MGLKKYLE DIEPNFE‘GGKYEKFYALYE“‘TIFYTPGYVNKGATHVRDNIDLKRMMIL MAT FgZAMFFEMEN | eHOAA-GALAQG-- FELA
tr]Q5QYR8 —MSLKDTLE—RIEPQFEEGGKYEKWYALYEAV‘TILYTPGTVTKSATHVRDRIDLKRIMIL MMT F{gAMF! GMYNVGNQ“—LALADG—— YALS
tr|Q8EHV8 —MSLKDFFE—RIEPDFEKGGKYEKFYALFEAAYTIFYTPGKVNNGKTHVRDNLDLKRMMIT IACAFZAMFVEMYNVELOAQ- IALVAG-- FATP
tr|Q487E0 —MGLKKFIE—DIEPHFEKGGKQEKWFALYEAV‘TGLFTPGMVNKGKTHVRDSIDLKRIMIT LAVFZAMFEEMYN | €FOAV-DALAAG-—----- YALP
tr|A73237 —MSLKHYFE—KATPKFGPGGKYHKFYPLFEAVETIFYTPGKVNQGMTHVRDSIDLKRIMIM LAVFZAMFWEMYN 1€Q0)SS-DALLYGMEQASAQQALA
tr|B8KCF2 -MSLKDRLE RWEPHFE‘GGKFQRFYPLYE“‘TIFYTPGAVNKGQTHVRDSIDLKRIMIM LATFgVMF! GMYNEGHQ‘V -SALLATYSQSELVALIE
sp|Q7VNU8 -MGLKNLFE KMEP‘FHKGGKYEKWYTLFEATYTILYTPGTVTKKDSHVRD‘LDSKRMMIL LALFZMF! GMYNVGGQ 1-LATSH---LGSLTDSIA
tr]ASMYM3 -MGLKNLFE KMEP‘FHKGGKYEKWYTLFEATYTILYTPGTVTRKDSHVRD‘LDSKRMMII LALFZaMF! GMYNVGHQ L-LATNH---LGTLADTIA
tr|A73X42 -MGLKNLFE-KMEPAFHKEEKYEKWYTLFEAAYYIFYTEGTVTRKD. HVRD‘IDSKRMMLI LALFP‘MFYGMYNV OG I -LAALK---MGTLTDLVA
sp|Q9CLBO -MGLKHFIE KIEP‘FLPGGKYEKWYALFEAT‘TFLYTPGTVTHKASHVRD‘LDSKRMM L} LSLFP‘MFYGMYNV Q 1-LATDA---LGTLQQAIS
tr|B8F5U6 -MALKDLFH-KMEPAFQKEEKYEKFY ILFEAAYYIFYTEGTVTQKD. HVRDGIDSKRMMLI LALFP‘MFYGMYNV QSI LALGVGDFTQNVTQNVA
tr]Q0I5X7 -MGLKHLLE KMEP‘FLPGGKYEKWYALFEAT‘TFLYTPGTVTGKSSHVRD‘LDSKRMM L} LALFP‘MFYGMYNV QSI LALSVGDFSANLAQNVA
sp|Q4QP23 -MGLKNLFE KMEP‘FLPGGKYSKLYPIFESIYTLLYTPGTVTHKNTHVRD‘LDSKRMMIT LALFP‘IFYGMYNVGNQ 1-PALNQ--LGN-LDQLIA
tr]Q65vVU5 -MGLKNLFE KMEP‘FLPGGKYAKLYPLFESVYTLLYTPGTATQSTTHVRD‘IDSKRMMII LALFP‘LFYGMYNVGHQSI -NAVLS--LGTSVDSLAA
sp|Q9JIVPY -MGLKHFLE KIEPHFLPGGKHEKWYALYE“‘TIFYTSGAVTRK"HVRD‘LDSKRMMIL LALFP‘MFYGMYNV AF-GALTP----DLLQQSIA
tr|A1KSH7 -MGLKHFLE KIEPHFLPGGKHEKWYALYE“‘TIFYTSGAVTRK"HVRD‘LDSKRMMIL LALFP‘MFYGMYNVG”Q F-GALTP----DLLQQSIA
sp|Q9KOM4  -MGLKHFLE KIEPHFLPGGKHEKWYALYE“‘TIFYTSGAVTRK"HVRD‘LDSKRMMIL LALFP‘MFYGMYNV AF-GALTP----DLLQQNIA
tr]AOKHC7 -MSFKQLLE NMEHHFEPGGKYAKYYALFEAAYTLFYTPGSVTRN"HVRD‘IDLKRMMIM LAVFZAMF! GMYNVGNQSI—AAIAHLG ————— TAAGA
tr]A4SQL9 -MSFKQLLE NMEHHFEPGGKYAKYYALFEAAYTLFYTPGSVTRN"HVRD‘IDLKRMMIM LAVFZAMF! GMFNVGNQ 1-AATAHLG----- TVAGA
sp|A6T522 -MGLKHLIE KLEPHFTHGGKLEKYYPLYE“‘TIFYTPGQVTRG"HVRD‘IDLKRMMIL FAVFAMF! GMYNVGLQTI PALHKLYGAEQLQQAIA
tr|B5Y1FO -MGLKHLIE KLEPHFTHGGKLEKYYPLYE“‘TIFYTPGQVTRG"HVRD‘IDLKRMMIL FAVFAMF! GMYNVGLQTI PALHKLYGTEQLQQVIA
sp|Q8zBZ1 -MGLKNFLE KIEHHFE‘GGKLEKYYPLYE“‘TIFYTQGKVTPGASHVRD‘IDLKRMMIL FAVFAMF! GMYNVGYQ 1-PALNQLYSGAELQQVIA
tr|A1INZ7 -MGLKSFLE KIEHHFE‘GGKLEKYYPLYE“‘TIFYTQGKVTPGASHVRD‘IDLKRMMIL LAVFZAMF! GMYNVGGQ 1-PALNQLYSGAELQQIIA
tr|B4EUTS -MGLKNLFE-KVEHHZEEPEEKYAKWYVLYEAVTY FYTPGTVTRNGSHVRDTIDLKRMMIL LSVFaMF! GMYNVGQQ 1-PALNQLYSGAELQQVIA
tr]Q7N7F3 -MGLKNYFE-KIEHHFELEEKLEKYYPLYEAVTYIFYTEGTVTSGG, HVRD‘IDLKRMMIM LAVFZAMFWEMYNVEQEA T -PALYHLYSGAELQQLLYV
tr|B5FBI1 —MSLLNLFE—KVEHHFEPGGKYEKWFALYEAT‘TLFYTPGTVTKGGSHVRDS LG MIYWFAVFRMFWEMYINACNGA | -VALEHMYSGAELAAVIES
tr|B6EIC4 —MSLLKIIE—KIEPHFEPGGKYEKWFALYE‘“TLFYTPGLVTKGGSHVRDS DEKRUMULVUFAYZPALLE GMYNaGHQ 1-VALEHMYSGAELAAVVS
sp|Q56587 -MALKKFLE-DIEHHFEPEEKHEKWFALYEAVAY FYTPGIVTNKSSHVRDS LG MYWFAVFRMFWEMYNACGEA | -AALNHMYAGDQLATVIS
sp|Q87MA7  -MALKKFLE-DIEHHFEPEEKHEKWFALYEAVAY FYTPGLVTKKSSHVRDS LG MYWFAVFRMFWEMYNACGEA | -AALNHMYAGDQLATVIA
sp|QORFWO ——MLKKFIE—DIEHHFEPGGKHEKWFALYE‘“TLFYTPGLVTKRSSHVRDS DEKRUMULVUFAYZPANS GMYN”GGQ‘I—AALNHMYAGDQLATVIA
tr | AGARD4 ——MLKKFIE—DIEHHFEPGGKHEKWFALYE‘“TLFYTPGLVTKRSSHVRDS DEKRUMULVUFAYZPANS GMYN”GGQ‘I—AALNHMYAGDQLATVIA
tr|B8KAD6 -MALKKFLE-DIEHHgEPEEKHEKWFALYEAV. FYTPGLITKKSSHVRDS DEKRUMULVUFAYZPANS GMYN”GGQ‘I—AALNHMYAGEQLAAVVA
sp|Q8DBJI5 —MGLKKFLE—DIEHHFEPGGKHEKWFALYE‘“TLFYTPGLVTKKSSHVRDS LG MYWFAVFREMFWEMYNACGEA | -AALNHMYAGDQLAQT 1A
sp|Q75R63 —MGLKKFLE—DIEHHFEPGGKHEKWFALYE‘“TLFYTPGLVTKRSSHVRDS DEKRUMULYVUWAYZPANIS GMYN,GHQSI TALNHLYSGAELATVIS
sp|Q9KPS2 —MGLKKFLE—DIEHHFEPGGKHEKWFALYE‘“TLFYTPGLVTKRSSHVRDS LG MYWLAVFRMFWEMYNACGEA I -AALNHLYSGDQLAATVA
tr]A6XUU9 -MGLKKFLE-DIEHHFEPEEKHEKWFALYEAAAYLFYTRGLVTKRSSEVEESVEL G I Y IMYWLAVFZIMFWEMYNACGEA I ~AALNHLYSGDQLAAIVA
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LHISG-FRSYLSFIFN----DIGMFSVLWTECK I|gRgl L I 1 SYT\{eEACRYL| QG 1[RYPETLEPTI[ZYIMANKTIAESAYV SHELE
LHISG-FRSYLSFIFH----DVGVFSVLWAEYKI|glgl L I 1 SYS\YeEACRVYL| QIG 1|BYPETLIEPT I{YM. ALGIAFGVV SKENF]
LHISG-FRSYLSFIFN----DIGVFSILWTECKI[gRgl L I 1 SYS\Yele\VCIRVYL| QIG 1|BYPETLIEPT I{YUM. ALGIAFGVV SKENF]
LHISG—FGSYLSFVYK————EIHIVPILWEGLKIFuPLLTISY \Yele TCIRVL | G 1 RYPETLZPTI[ZY| ALGIAFGDV SKENF]
LHISG-FTSYFSFVSK----EIGIASVLFAECKI|glgl L FI1SYAVEETCRYL LICGMEYPRILEZPTIEY ALG IAFGVV|{EKE[RF|
LHISG-FKSYFSFVSQ----EIGIGSVLFAECK I [gRgl | F 1 SYANYEETCRY | TEWL Nl RPN (PYWITAALG 1IAFGVVEKERF
LHISG-FKSYFSFVSQ----EIGIGSVLFAECK I [gRgl | F I SYANYEETCRY | QICMEYPRILEZPT I [5YWIMANKe] JAZEAVVGIEEL 5
LSGSNSLQGY IDFALK----DNRFLTHIKIELTTL{RZI IL 1 SYAM¢efel CIEAL 81G 1 [BYARI LIZPT 1iZYIMVEAVEVAARNY I LGISEVIE
TQLGEAFT FWEAIGHEALK I1{M&M 1 AVSYGYeEL G 1|SF, QIGLRIPMIMgID I [JRIMVGESVVEANLVGNEAR
THTGAQGG FIEMFIYEFLAI[REKT 1VSYV\YELG I[EFVVAQWKKE=R I Qe[S \YSG I[B1PM I V[gVDCHR Fa IF‘KEaF
———————— MAIDAPVV-------FWPAFLFELLAV[EEKL IVSYAYELG I [EFAVAQY[RKE[E I Q[=l¢{aL | PYRIPL! MI&VAT‘F‘ FANS
DTWKLALFNALSGGLT---AETSVIGLFLY[ELSFY[RgIYLTALLT{EL FWRYVEAKVRHQEL HEESF| L{RFTEIL{EVS IR VVME]SEE I‘KE!
————————————— HAA--GIERGFFANLI CVHEZIYLVTFAYEEFWS SLLESLLEPEANIPLWONMALG ISFG IGKEV
FDWHHTVHTAVGFGHD----PANHVDNF 1 Y[EA I FZl gl YVVCMFYeeEH I (S GL{NFPETL{ZAS I (JRTQ FG IV‘KEV
NNWRGDLMAMFG IAQGAA-AEGNLLANVFHEFLY[gVigl YL TTL I \{ele 1 W3 ISMIBY T|ETMEPDAR ALG ISFG LGKEV
QNWRNNLLLTLNVG---F-DPGSVLAST IHELLY[gRZIYLTTLAYEEFWS (AT L{gPNMRUM\/ANE] |S|Ze} IGKEV
TGWRVAVLQALGIS---L-DASNPLANIAHEFLY(gRZL Y IVTLVAEE I F3 SIUL VAL LEEPESYIPLWONAL G I JFG IGKEV
TGWRIAILQALGIS---L-DAANPLANVAHEFLY[ZRZIYLTTL IYefe 1 WRY [SMEY T(H I MEASAZRTOVAIKE |S(Ze) IGKEV
AGWRAAILSLLGIG---F-NPDNIFANMAHEALY[gRZ1Y IVTLG\Y¢e 1 F2 ISSMRY T(B I L{gAST[ZRTOVG[Ke]JAZe) IGKEV
EGWRT I ITSMAGYNPD---—-~-- SIWASFVYEAMQ[ERZIYLVTFGYE I LCE LGP IPL WOMNAL G I [JFGVV\YAKE]
G-WREAVTMALAGSHD----PGSIWANFVLEATY(ZRZIYLVTFAYeEF\S LLJSPENRIPLWOMNAL G IJFG! IGKEu
DGWRFAL I GALAG-FD----PNSLWDCLVQEAAY([SREVYLTTF I \{eeF (RFARTLEPSVZRTQVERE] |SEe} LGKEV
DGWRFAL I GALAG-FD----PNSLWDCLVQEAAY([SREVYLTTF I \{eeF (RFARTLEPSVZRTQVERE] |SEe} LGKEV
EGWRFAL IGSLAG-FD----PNSLWDNF 1 QEAAY([SREVYAVTF I \YeeF LUJEPESYIPL WOMNAL G ISFGVV[IEKE}
EGWRFAL I GAFAG-FD----PNSLWDNF 1 QEAAY([SREI YAVTF I \{eeF LLSPEANIPLWOMNAL G ISFG! IGKEU
GGLREAFITALAVTGA————GAGLWDNFVYGMAYFWPIYAVTFI GClg L{{SPEANIPLWOMNALG IJFG' IGKEV
MDWHGV 1 IAMLAGNDA----AS- IWDNF I YEAVY/(JREI YAVTFV|eleF\WaY (PN IPLWONALG ISFG IGKEV
G-WHGWL IELLGG-YD----ASNLWHCFWYEAVFZI[I YAVTFV|eeF P IPL WOMNALIG ISFG IGKEV
G-WRGSL IAAFGG-ND-~-~--SGN IWHNMWHEAL Y[gVigl YL VT FV|\Yeler! (oP ol EP L WAL G I SFGVLEKE]

G-WRGT I IGALGG-YD----AGSIWDCMVF§
DNWHGALAALFAG-HN----PNSIWDNLVLE}
AGWRSDLVAALTG-FD----PASIWANVLHE
DMWQAALFTALGGQIG--LESTGGLAMFLYE,
NIWQVDLFQLLGGQLT--ADA-GWGAKMFYE,
DVWQVGLFHLFGGELG--ADA-GWGTKLWY(E,
DVWQVSLFSMFGTELT--ANS-GWPALMWYE,
QSWQVDLFSLLGGSLT--AGS-GTFDMMFY&
SSWQ--LSWVWGSLDA--VSQAGWASKMWLE
QSWR--LSWVFGSPQA--MVDSHWAMQMWL €
NNWHYAFSEAVGATLT---ADAGWGSKMLLEE}
NNWHYGFADALGATLT---ADAGWGSKMFLEE}
NNWHYSLADSLGS--V---ADAGWGTKMLLEE}
GHWQYALSHALGADLT---LSAGWASKMLL€
NDWHFALANAFGV-LS---QDAGVFGKML I €A
NDWHFALANMLGL -VS---1DAGVLAKMALEA
NDWHYALASSLGLDLT---ANATWGSKMALEA
NDWHYALAQALGVDFT---AAAGWGSKMLLEE}
NDWHYALANALG INMS---SEAGVLGKMLFEA
NDWHYTLADALG INMS---SEAGVLGKMLFEA

MY[FHEl YAVTFLYeerF
VY[gRY I YATVF 1\Yefe] 1
WVYYIEILLTVY IGEFI
CFFHI YAVTF I YeleF
CHglgl YAVTFAYelEF
CFYV(gl YAVTF I \{eleF
CHFHx I YAVTFAMeE I
MFZEZI YAVTF I \eleF
TY[EHEVYATVF I \YeleF
SY[FHEVYMTVF I\YEAF
TY[EHZIYLT I FL{Ye[eF
TY[EHZIYLT I FL{YeleF
TY[EHEIYLTVFAYeEF
TY[EHZIYLT I FL{YeleF
1FEREIYLT I FAYeer
1FgRE 1Y I TVELYEEF
1FgRE I YLVVET)
THERZIY I VAFAYEVF
1YZERY 1 YATVF 1\ Ye[eF
1YZERY 1 YATVFAVYEEF

GNWHYWLTEMLGGTVS---ADAGWGSSMLL€
GDWHYWFTEMLGGT 1S---ADAGWGSSMLL€
GNWHYWLTEMLGGT IA---ADAGVGSKMLL€
GNWHYWLTEMLGGS 1S---ADAGVGSKMLL€
GNWHYWLTEMLGGT 1G---AEAGVGSMMLLE
GNWHYWLTEMLGGT 1G---AEAGVGSKMLLE
GNWHYWLTEMLGGTLG---AEAGIGSKMLLE
GNWHYWLTEMLGGT 1S---ADASWGSKMLL€
GNWHYWLTEMLGGTLS---TQAGWASMMLL€
GNWHYWLTEMLGGTMS---SDAGWGSKMLL€
GNWHYWLTEMLGGTMS---SDAGWGSKMLL€
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GIRFTILIZPS I[JRUOVF e |SiZe)
L EPRNR IPLWONAL G IgFG
LLYEPENRIPL WONAL G IgFG
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Fig. S2. Consensus membrane topology prediction of NgrB. (A) Graphical representation of results from individual
topology prediction algorithms (see Material and Methods). Regions classified as transmembrane helices (TMH)
are indicated as black bars, regions classified as low probability TMHSs or aliphatic helices are indicated as striped
bars. Hydrophilic loops are represented by dashed lines or, if the prediction algorithm distinguishes between
cytosolic and periplasmic loops with solid black and grey lines, respectively. (B) A histogram from the individual
prediction results from (A) was constructed by scoring an NgrB residue from a predicted TMH region by a value of
1 and a residue from a low probability TMH or an aliphatic helix by a value of 0.5. The solid line at a score of
7.33, which is 2/3 of the maximal score, represents the cut-off for defining a TMH in the consensus topology
prediction. Three larger regions of the histogram show intermediate scores (between 3 and 7) and were considered
as hydrophobic stretches. (C) Comparison of 1) the consensus topology prediction derived from (B) with 2) the
topology model proposed by Duffy et al. (4). TMHs and hydrophobic stretches are indicated by black and grey
bars, respectively. Results from PhoA fusion analyses reported in (4) are indicated by black and grey triangles for
cytosolic and periplasmic PhoA localization, respectively. The asterisk indicates Thr236 with its covalently
attached FMN. The arrow indicates Gly141, which was proposed to interact with the inhibitor korormicin (5).
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Tab. S1. n-stacking interaction of aromatic amino acid residues in riboflavin-containing proteins to riboflavin

Protein Source n-stacking interaction PDB code REF
redox enzyme:
flavodoxin Desulfovibrio vulgaris Y97 1BU5S (6)
riboflavin pathway:
6,7-Dimethyl-8-ribityllumazine synthase Schizosaccharomyces pombe H94 2A58 (@)
FAD synthetase Thermotoga maritima no stacking 1T6Z (8)
riboflavin kinase Homo sapiens no stacking 1INB9 9)
riboflavin synthase Escherichia coli no stacking 1HZE (10)
riboflavin storage/homeostasis:
riboflavin binding protein chicken Y57, W156 - (11)
dodecin Halobacterium salinarum W35, riboflavin® 1IMOG (12)
original yellow antibody H. sapiens Y33, F59, Y105 2FL5 (13)
other function:
liver glycogen phosphorylase a° H. sapiens Y614, F286 1L5R (14)
lumazine protein Photobacterium leiognathi no stacking 3DDY (15)

# Native cofactor for flavodoxin is FMN (16).
® Dodecin is a small dodecameric flavoprotein that contains two flavins stacked between two tryptophan residues to form an aromatic tetrad.
¢ Riboflavin is an inhibitor of the liver glycogen phosphorylase a.
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