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signal peptide N-terminal extension
1(? 20 l 3? 4!_) 5(?
MycPl ........ e e e e e e e e MHRIFILITVALALLTASPEISEV\I|TERAP|IIINPGALIYPDVT . |GldD|Ol4TIEQR[VLICA S|P T|T L|P
MycP2 ......MASPLNRPGLRAAAASAALTLVA|LSANVPALIQOEIIP)RAS|VINPAMV)IJADARP|G}|3D|O}gMRRSNS|CST|P I|TVR
MycP3 ..............MIRAAFACLAATVV|VAGWWTPPEIWEIIGIZRAV|VIMAAAQIJP SGDP|GlxV|AI4ME QR/GA|CSV|SG|V IP
MycP4 ........... MTTSRTLRL[LVV[SALAT|L|S|GLG|TP VEVHEV|S)R4P|IPJE RWLIFJE SALPA)JPRIFTVOREVICTEVTAE|S
MycP5 MQRFGTGSSRSWCGRAGTAT|IAAVLLASGALTGLPPEIYENTIS)RAT|I TP GALIJPDGPPGI]LIAIIMKONAY|CTEVGVLP
69 79 89 99 109 119 129

MycPl GSGFHDPPWSN|T|Y|L|G|V|ADAHK F|AT{EA[ VI TAZ:VESRIeAYD A S P):iV)y . |AE Plefeds]F VID Q A GN[¢]L SPICPIA): eI, T A|S

MycP2 NPDVAQLAPGF|NL|V|N|I|SKAW|Q Y|S|T{eIN[e]VPAZ:VEd R IeAY S P N PIIL) . V|V P[efedd]Y IMG . ED[e]L SPICPIALeRYVV S|S

MycP3 GTDPGVPTPSQTML|N|LIPARAWQ F|SRIEELEOLANZN T kidedi0 P G P)UL)HNVID A{eled)]F VIE S . T|D[E]L TpICPIGL:{eRdT. V AIG

MycP4 GRAFGRAERSAQL|ADLDQ[VIWRL|TR{EA[ORNZAVESEIeAYA R HRIALIAK|V|VA[Ied]Y VIF T . GD[gT APICPIA):{edyT, V AlG|

MycP5 GTDFQLQPKYMEMLN|LNEAW|Q FIGR{EID[VIKNZNVES R IeAY T P HPJITLIYR|L|T Plefeds]Y VMA G GD[e]T, SPICPA):{edT. VAIS

proline-rich insertion
MYCP1l GREJAP 5 o v o6 o6 wis o isi oo o7 o1 5 16138 8 o a1 80 8 (57 ) & 00 81 8 & 16} W0 8 (8 78] 9 9 ler e % el iel 8 e 5 ey e ini 6 8 e el s 1 Wl e 8 6 els e e ie e
MycP2 ARA)JLG....ILPMPRAMPATAAFPPPAGPPPVTAAPAPPVEVPPPMPPPPPVTITQTVAPPPPPPEDAGAMAPSN
MycP4 BARRADAD oo s s s o o s /e o 9 s o 9 80 15 % & 0 478 3 a1 5 % 9 8 8 W 86 0 9 8 WS @ S e e 8w e e @ B e e e e 8 ie @
MycP5 AV|JANGAVPLPSVPRRPVTIPTTETPPPPQTVTLSPVPPQTVTVIPAPPPEEGVPPGAPVPGPEPPPAPGPQPPA
14(? 159 16(_) 179
MycP1l FV[gVESIDARLLELIJO TEEAIRIEPVGSQANPNDP
MycP2 PDPQTEDEPAVPPPPPGAPPGVV[EVESJHATI IF IO SERABPIEPVNPS|SAGPNS
MycP3 DIGIF S[EVESAAARLLETIAAMEITK)Y. . . SPRTISGGDP
MycP4 SPINIF S[¢VESEDVTL IN IO SIS KIGAPVGDPS|STG . «
MycP5 VDRGGGTVTVPSYSGGRKIAPIDNPRNPHPSAPSPALGPPPPRAF S[ETESAGVE T IFTIHOSEJOAJYGLKDPY|T|GDEDP
189 199 20(? 21(? 22(_) 239 24(?

MycPl NATPAAGS|IR|SLERENV VHEEANL{EVIGNASYIFEAACYK|V|SRP IPIE T SpfedNS T GVEVEIVESRIT/GleD . . . .
MycP2 DEKVK|AGTLD|S VEIREV VIHEEANM{EAKNASY T VIT ACL PIAAAPGPRIOR ViAeINA T DAY INVALYE:YNDGEAG. . .
MycP3 OQLAQA|T|LDVIAVLEIGET VIHEYAD|L{EAKNASVE]T(I T CLPJADRMVPIOAAAEINA T DAY IWALYNITIGASGSVS
MycP4 ..... V|G D|V|D|T MEYKENV RITER:D|L{GAISAASY TSI ACVPIAAAAPPID RAINEFNAT, NAMIWMALCNSNTGIGA . . . .
MycP5 OQTAQK[IDN|VETMEIRENT VIHEANM[EASNASNIEIDIVMCMSIARNV I DAM INJALY:NEPIGSKK . . . .

259 269 279 289 299 309 319
MycPl . .[C[VQNPAPDP|STPGDPRGWNN\OTVVTI4AIYAPLNAASWG|G|I|G|OT[EMP .[S|SF|SMH[AAAYD|V AL\PAEN|I|VALGDTG
MycP2 . .[C[GN|NPMYDPLDPSDPRDWHOQWTVVSS|4SIUUF SDYNAASWGA[VDAY[]AA . [LDK|SMS[eRAAYUG|V ALNP|G T[H|IMG|L SPQG
MycP3 AS|ICDSNPLTDLSRPDDPRNWAGHTSVS IJFASIUWQP YNAASWAIS|LIT|SA[EOP . |SKF|S MP[eAAAYG|T AAPIGEN|IAS[VSNSG
MycP4 AQCPPOAPGVTR/« « e oo DSWTVAVS)E4AY DD YNAAT\G|S|VINAQ[EIE(P . |S|AF|T LIA[e3AAUD|V ALNT|GEAV|ITSILSPF G
MycP5 .DICKQNPIFDPLQPDDPRAWNAWTTVVTIZS|IF HD YNAATYYG/A[V|DAN PL[SIKM|S T|A[3AAUS|I SEV\P|IGTDVIVGILSIPRD

32(_) 339 34(_) 35(_) 3 379 389
MycPl EP..VRALQ...GREGP|VP IA[RE]F ALNAYNARITEVSATIAORF)IDIATIPAQTI I ATE\RHPGGGV|DDL|V{e]A{e]V|TPIA
MycP2 GG.PVRJAYPPSRPGEKNMPFWeREIF SEAA YA VEVSAVIHA K FIJEMTAYQOV I OSEYHNP PAGVDNK[L{EY[e]LVpIP
MycP3 DGALANGLP..DAHQKL[VALS[eRd]Y AFNG YA VEV:SAVIUS R Y)AGIANAT(E V V| ATE\HRGARE S|S|N I|V[e]A[eIN|LIJA
MycP4 DG.T|VRRLG...GQHGS|I|PIS[eRd]Y AP VAT EVSATINARF)ATIATARQ VM) S|ITE\HHPPAGW[D(P L{V[EN[e/T(VIJA
MycP5 DG.L[INAID..GPDNSLLVPA[REF SENA INENEVEVSAVIGAKFIJESAYO I INPIL I HTEARPPARG VDN Q[V[e] Y[l VIVIP

linker transmembrane helix
39(_) 409 419 429 439 449

MycPl (VEWALTWD .[I}3dPG..PASAPYNVRRLPPPVVE|4G|3iDRRPITAVE\LVAVGLTLALGLGALARRALISRE . « « « v v« ..
MycP2 (VESALT|FN.[I}34SG..DRMAPGAQISRVITPAAP|JP|APDHRARIN|I}NIG.FVGAVATGVLAMAIGARLREAR. ... ...
MycP3 [VEVALTWQ .[L|4AE..PGGG.AAPAKPVADPPV|4A|dKDTTPRN[VE\FAGAAALISVLVGLTAATVAIARKRREPTE. . .
MycP4 [LEVAVS|SDS[IJHOAGTATSDPAPVAVIPVPRRST|HG)|{SDRRALHTEFAGAAICLLALMATLATASRRLIPGRNGIAGD
MycP5 |[VEVALTWD.[V]JKG..PAEPPKQL|SAPLVVPQP|4A|dRDMVPIWVI\AAGGLAGALL I|GGAVIFIGTATLMRIYSRKQOQ. .. .

Fig. S1. Sequence alignment of M. tuberculosis mycosin proteases.

The N-terminal extension is indicated by blue line. The proline-rich insertion, which is present in
MycP, and MycPs, is indicated by magenta line. The conserved Cys residues are highlighted in
yellow. The catalytic triad residues, as well as the residues coordinating the oxyanion hole, are
highlighted in blue. Note that Asp367 is the residue coordinating the oxyanion hole in MycPs.
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Fig. S2. Mass spectrometry analysis of the disulfide-linked peptides from MycP .

A and B. MycP1mn sample was not pretreated with dithiothreitol (DTT) and iodoacetamide (I1AA)
prior to trypsin digestion.

C and D. MycP1mi, sample was pretreated with DTT and IAA prior to trypsin digestion.

The peaks labeled in (A) are the 6+ and 5+ ions of the disulfide-linked peptides:
VC*'AAPTVYPDSNFADR-VPAEPGGDFVDAAGNGMSDC'*DAHGTLTASVIAGR. The peaks
labeled in (B) are the 5+ and 4+ ions of the disulfide-linked peptides:
AIVHAANLGAQVINISEAAC?®YKVTR-
PIDETGVGAAVNYAVHVKNAVVIAAAGNTGQDC**TQNPPPDPAVPSDPR. These peaks
disappeared in the corresponding LC-MS analysis of the tryptic digestion samples with DTT
pretreatment (C and D).



>MycP1
MOAGLTRACQSFTAARERSDSGVHRTLLTMVALALLTAPPALAIDPPSIDPGAVPPDVTGPDQPTEQRVLCTSPTTLPDS
SFHDPPWSNAYMGVGEAHKFATGAGVTVAVIDTGVDASPRVPAEPGGDFVDQAGDGLSDCDAHGTLTASIIGGRPAPTDG
FVGVAPDVRLLSLRQTSEAFEPVGSQPNPNDPNATPAAGSIRSLARAVVHAANLGAGVINISEAACYKVSRPIDEISLGA
AIDYAVNAKNAVVVVAAGNTGGDCSQNPMPDASTPNDPRGWNKVQTVVTPAWYAPLVLTVGGIGQONGVPSSFSMHGPWVG
VAAPAENI IALGDHGEPVNALQGREGPVPIAGTSFAAAYVSGLAALVRORFPELTPVQVMNRITATARHPGGGIDNLVGA
GVVNAVAALTWDIPPGPASVPPSVRRLPPPRIEPGPDHRPITMVAVSVLGLTLVLGLGTLAARALRRR

>MycP3
MKRAGSACLTAILAIFTTGALWAAPPVSAISPPAVDDSVQPPSGTPGPVQTMEQRGACSVSGLIPGTDISVPGASQAMLN
LPAAWQFSRGEGQLVAILDTGVQPGPRLPNVDAGGDFVDSTDGLTDCDGRGTLVAGIVAGQPGNDGFSGVAPAARLLSIR
VTISDKESARSSGGDPSVERATIDVAALGRAIVHAADRGARVINISSITCLPADRQVDQAALGAAIRYAAVDKDVVIVAAA
GNSGAGGSGSGGTCESNPLTDLSHPDDPRNWAGVTSVSIPSLWQPYVLSVASLTAGGQPSKFTMAGPWVGIAAPGENIVS
VSNADGGGLANGLPNQRQOLTPLSGTSYAAGYVSGVAALVRSKYPELTAAQVMHRLTATAHNGARDPSNVVGAGILDPAA
ALTWELPAADGGAPQVAPAKPVSVPPAPQPRNTTPRNVAFAGAAALTVLVAGVAATVAIARRRKDAEGRTAREL

>MycP5
MORFGTVSGRLRPGRGSTATIAALLLASGALAGLPPAYAINPPTIDLGALPPDGTPGPPAPMKQNSYCTEVGVLPGTDFK
LOPKYMEMLNINEAWQFGRGAGVKVAVIDTIGVTIPHPRFPHLIPGGDYVMGGDGLQDCDAHGTIVASMIGAAPANGALPPP
AVPRRPVTIPTTEKPPPPQTIVTLSPVPPQTVTVIPGPPPEEGAPQGEPGPGPVPPPAPGQPPASNHGGGTVTIPSYSGGA
RVTGVDHAGGPRPLDPPPPAPDAFSGIAPEVELISIRQSSQAFGLKDPYTGDEDPQTQQKIDDVETMARAIVHAANMGAS
VINISDVTCMSARNVIDQNALGAAVHYAAVDKNVVIVAAAGDGSKKDCKQNPIFDPLQPDDPRDWNAVTTVVTPSWESDY
VLTVGAVDTNGQPMTKMSIAGPWVSIAAPGTDVIGLSPRDDGLINAIDGPDNSLLVPAGTSFATAIVSGVVALVRAKYPE
LSAYQIRNRLIHTARPPARGVDNQVGYGVVDPVAALTWDVPEGPVKPPKQLSAPLELPKPPAERNMVPVWVAAGGLTGAL
LIGGAVFGTATLMRRSRKRR - N N

Fig. S3. Mycosin-derived peptides detected by MS/MS analysis.

Amino acid sequences of MycPimm, MycPs;nm and MycPs... Peptide sequences that were
detected by MS/MS analysis are highlighted in grey. Potential trypsin digest sites are
underlined. The signal sequences and N-terminal extensions are indicated in italic and bold
fonts, respectively. The data were derived from: van der Woude et al. (2013) J. Bacteriol. 195,
2050-2059.
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Fig. S4. Topology diagram of MycP .

A. MycP1n consists of a 7 stranded 3 sheet core (green) surrounded by 8 a helices (red).
Three small anti-parallel 8 sheets are located surrounding the active site pocket. Two of these
small B sheets include neighboring disulfide bonds (SHHS). Elements contributed by the N-
terminal extension are colored blue. Elements contributed by insertion loops 1-3 are colored
purple. Secondary structure diagram made with the help of the Pro-origami server
(http://munk.csse.unimelb.edu.au/pro-origami/).

B. Cartoon of MycP ¢, with secondary structure elements colored as in (A). The catalytic triad is
shown as yellow sticks. Side chains of cysteine residues forming disulfide bonds are shown as
orange sticks.



PE domain

al o2
E 1.0 0 30 20 20 &0
M_tuberculosis_H37Rv MTQSQTVTVD|QQE[T] VEAPMAD...PPTDVP[ITPCE[L|TARKNAAQQL|VL SADNMREYLRAAGA
M_marinum_M MSQPQITVTVD|QQE|T VEAPMAT...PPTDVP|QAPSG[LTAANNAAEQLAVSADNVRLYLOQAGE
M_kansasii_ATCC_12478 MSQPQITVTVD|QQE|T VEAPLPPGKVPPTDVPNPPCA[L|TARAKNAAQQLALSAENMREFLARAGA|
M_rhodesiae_NBB3 .. .MTVQRVE[PGA[L, MKGQNWHS . .PAEDAV|APPDA[V|PS|T|TD|A I AN|LINE NAQ[SLKEFERWAE|
M_smegmatis_str. MC2_155 . .MSEELQYELPG[L CESTRPEG....PGDA[TKPDE[LATTAS|VY SKL|MASAAKLKATF[AAGD
M_thermoresistibile ATCC_19527 .MT..ELRVEPSE[L ISAPWPPM....PTDP|QPACGLELRAGIAVS/QLYAASAETRAKIAAGE
M_tusciae_JS617 .. .MTVQRVD[PTS|L MKGQNWHS . .PSEDAV|T/PPDA[LP S|TIND|A I ANLINANAQISLKEFERWAE
M_chubuense_NBB4 .MAGD|EVRVD[PDD|L IEAISWGDN.PVEMPT|V[PADG|L|GT|AR T|A V E[N|L|N|Q N AlK|T L|T DF Q[E[Y GK
Mycobacterium_sp._MCS .MAGD[EVRVE[PAD[, LDEEITDE....SQRP[T|PPCG[LPF|V|TA[SAAGIAAGS|D|TLRSHL[I|SGN
M_vanbaalenii_PYR-1 .MAD.[ELKVD[PDD[, VEAIPWGED.PSAVAVADPDK[L|TP|T|TA|SVRNLIIKNAERALGAEQRWG I
M_phlei_ RIVM601174 .MSEQ|VVRVE[PAD[, LGGNGWIT..QMRVDV|QAPDG|LKC|S|QARAVOQNL|S|ANAKAMLGFQRWIE
M_gilvum_PYR-GCK .MADG|ELKVD[PNDIL| VEGIPWGSD.PAAVPL|SDPDK[LSS|TTA|S VONLIVKNATALGAEQKWGQ
0000000000000000000000000
79 89 9(? 10(? 110. 129
M_tuberculosis_H37Rv ORLATSLRNAEKAFIGEVPJEEAATALDND. . . .GEGTVQAE|SAIGAVGGDSSAELTDTPRVATAGEP....N
M_marinum_M ORLATSLRNAARMGEVIDESATALDND. . . .GNGEVDAQS/AGGAGAGQTESLEETPKVAAAGES
M_kansasii_ATCC_12478 OKLATSLRNAMKAMGEVPSESATALNSD. . . .GSGTVEAQSAGGAGGDSSAGLQDTPTVAAAGDP
M_rhodesiae_NBB3 LRIAEMLE[IANOANMOKVPIDDYGTAID. . . NPERITAVDAIAVPAPQTQTPEIPGPASTPRLLDAS.
M_smegmatis_str. MC2_155 ERIAAATIRAAINGAMOKT|HEQKAAELSROQMNGSDAPPPAAEAVVPDMSGIPGPLAIPSMEYPSAAAA. . AD
M_thermoresistibile ATCC_19527 [RRLSQSLVAALNANMTEFMARAKARLDAG......EPIPSEPVFPR..YDIEPPAPEPTGLPIGQCPGPPG
M_tusciae_JS617 ORIAEMLE IALQRF{OKVPIDDYGKAID. . . DPERAAAVAA[IT/IASPQTQPPEIPGPPSTPRLLDAS....G
M_chubuense_NBB4 ORLAETLR|SVEAAAMRTVPIONAMDN INKT . IPG.ETPAPPAPVIPAANAIPAPTPPQPLPTQRGMT. . . DE
Mycobacterium_sp._MCS ERLAAVLSERALDVFOOQIPINRAAQALEYPDGPRSVEPVPVNP|TILPPSVPPIEFPATVP .AVPGGQT. . DAG
M_vanbaalenii PYR-1 RRLAETLRLVEYORMRAVIIEASAGNIDST . MPGGTSSPAPRAPVPIPPNSVPAPPPPPPMPGFENVAA.DGD
M_phlei_ RIVM601174 DYLAQLFAN|TINTAMEAVPIAACGKALE . . . APGRAAAVEQ[I|QVVPPQVEYPPPPVPVGAQETPAAV. .. .E
M_gilvum_PYR-GCK RRLAETLRLVEIKANODVIEASSSNIDAT . IPGGASVSAPRAP[IPIGLNATPPPPVPQPMEPFGYVSD.NDG
PPE domain
o3 od
000000000000000000000000
139 149 15? 15(? 179 18? 199
M_tuberculosis_H37Rv FMDLKE[RARKLIETGD|.[QGASLAHFADGWNTFNLTLQGDVKRFR|IGFDN . [JE[ED! [2lc E A[S|L. D[Q]Q R QW[T TjH
M_marinum_M FTDLKTAATKLESG|D.|QGTSMVINFADGWNNFNLISLOQRDIKRF[RIFEN . JE[eD) IAICEA|SMD|Q[QKEW|T L{H
M_kansasii_ ATCC_12478 FTDLKT/AAVKLEESGPD|.|[QGRSLVDFANAWNDY|N[FALQGDVKRF|[RAFDN . WE(eD AICEA|S|ILD|QQREW|T LH
M_rhodesiae_NBB3 YSNVKQ|T|QAELITAP|D|. |T|G|T SLKTAMLHWG IA[SKRVENNRP . .[KPPPGDJYE[ED| AAY ARMT|T|F G SWL T|Q
M_smegmatis_str._ MC2_155 EMDWEARAAR[I I[HSGD|T|QA|L SMKYFRDQWRDY|QS|TLEGHGRHFANPAEGRA[EA TICAE[RQRRL S TWWAD
M_thermoresistibile ATCC_19527 YLDVKT[AAAQINAPD.[QTASLOEFAANWRAY[S/TIQLSERANSFNLDDVNG[ET SIAQDAMTEHRQWLOA
M_tusciae_JS617 YSNVIQTQAEL|SAPD|.|T|GITSLKTAMLQWGIASNRVENNKP . .[KPPPGDYE[EE IAIA Y ARM T|T|F GNW|L T|Q
M_chubuense_NBB4 YMDVEKQAIQG|SLILGG|D|. |QAASLOAAAAKWAQNI|GA/T LAAAAANFE|T SDVNYE[E IAAYR|Q[F ADY RGF[L VE
Mycobacterium_sp._MCS FMDVK.|[AAA[Q I|THS|G|.|D|S|GPMR|TYGEQAKKF|AIGIT LRDRAAS F|NIL DG I N|yD(€T KAGD[AVR|QHKEW[LEK
M_vanbaalenii PYR-1 ILDPIE[TDNKL|LEGD|./QARALRAAAARWSANAVRLADASAPFEIKIQNYE[EV AAY I|KFK|S[FGGWLQT
M_phlei_RIVM601174 YYIVPETEK\iQQGD.DGASLRDAWFQWSHASRLADDAQV. .[ElPDLRNYJE[EE IAAQQ[RL H[R[F NE Q[L V|Q
M_gilvum_PYR-GCK SLDPIQUDKKLAEGPD.|QGASLRAAATEWTANAARLTEAAIPFEVRMQNRE(V] IAA Y TK|L K|S|F GG WL O|A
oS ab o7
209 0 220. 239 24(? 25?
M_tuberculosis_H37Rv MAKL S AAMAK Y[V 2|Q[L|H VWARIR[E/HP T[Y|E D[I|V[GLERLYAENPSARDQ. e e e v e.......ILPVYAEYQ
M_marinum_M MAKLSAS|LAK FIMAQILIQLWARR|GH P T|L/AD|I|VE[LIERLAKD . PDYQEQ. e« « e o+« « . . . . ALKLYAE|Y|Q
M_kansasii_ATCC_12478 MAKLSAALAK Y|T A|Q|L/Q VWA|I|R|S|HP S|S|AD|I/AKLIEELSKD . PAYKDQ .+ v e v v v v v ... ..AIKLYAFE|Y|Q
M_rhodesiae_NBB3 LSEAWDK[LAE K|T VIAJA/HDKAK|S|AHE P|T|HQ[E|Y|T|E[LEARMMQLASLTGPHGGVRAQQEIEKIRRRME[EL|Q
M_smegmatis_str._MC2_155 MGAECGR[LA|Q T|F VD|A/HDK L{V|AN|H P T|LIE N[VRE/[FEETEWASEWDR + « « e ¢« e e ¢ o v« .. ..0NAWAMLIQ
M_thermoresistibile ATCC_19527 [MAGVAEN[LAD KL AD|AHRKAV|QEHP . |TEE[EVERVENIVRON. « e v e evvve..... FRUMDMYHQLIQ
M_tusciae_JS617 LSEAWYD[LAE K|T L|S|A/HNE A[K|S|AHD P|I|TK/E[Y|T|E[LEARMRELANVTGPHGGVRVQREMERIRKRME[E[LQ
M_chubuense_NBB4 L S|GAWTR|LAA| K|V AMAHAT T|L|G|N|H T P|I|AE[E|Y|AIQLEAQLPAAIANGGS . . . . . . . . AARVIQLKME[K|L|Q
Mycobacterium_sp._MCS LAESYEF[LG|T| DMAD[AHDKW|S|G[QHP . |[T|[VA[EV|EAVEARVAQAGQAGDKD. .. ....ALARAMMDYLQALQ
M_vanbaalenii_PYR-1 LAGKWTQLAA K|L A/AIAIHD Q A[K/A/AIN A P[VIRA/QY|[EAILOTQLMTTSMDGG. « « « - . . . . AQRAVQLQME|Q[L|Y
M_phlei_ RIVM601174 L S[EGWRE[LA/Q) K|T RIQ|A/HE Q AlQ|S|AH T P|VIAE|E[Y[E|QLEEQLKALPQRITPGNYEWVMKEQRRIHQRME[ELQ
M_gilvum_PYR-GCK IL AIGKWN QL AJA| KILATAHDQAKARANAP|IRIEFEALOSEFVKQGMA. . .o+ ......ASQASRDRLQIQL[Y
00000000000
269 279 289
M_tuberculosis_H37Rv ERVI|T BALEPVHEPPRPPPATEIDRPPR: s cussnssinssmmscamis s sass
M _marinum M EK|VL|S ADLEPVNPPK[PPAAIK|IDPPP.. . c et et
M_kansasii_ATCC_12478 E|Q[VL|S ATLEPVNPPKPPAAIK[IDPPP......
M_rhodesiae_NBB3 D|Q|VRQ| AT|FAPV[RPAD|P|. . . PFKPADGLTSTGGG .+« e e tceeceeceeescssss.GGPGGAD
M_smegmatis_str._MC2_155 EDALE SOQ|IQE|IRPGK[PPSIGGLPAVNDGDVQASPTS........APGGPGGPGSGTPGGGGA
M_thermoresistibile ATCC_19527 DE[VL|S SA.LSGIEVPPPPTGAAMVPPVTTNGDPRGRYSRDADLKAKYIQEGAPGGGGAPGGG
M_tusciae_JS617 DE[VRIR] AT|FAPV[RPADP|. . . PFKPAGGLTSTGSG .+ v tveteceeeesececssss.GAEG.SG
M_chubuense_NBB4 E|E|I RH AQPDDVNPPEPPRNTGAPPTPVRSNGDPRR. . . PAGKPPQEPRGGGSG. . .QSAGGG
Mycobacterium_sp._MCS E|D|V R|T| VAGKS[LPKVLDPPPGARAPVPPISSNGDPR.......KGKIQPAGEGAPGEPGSGGGA
M_vanbaalenii PYR-1 EA|IRE GQPTP[VQPPQPRPDAVAPAAPVTGNGDPNRRGMPAHTEEESRRGGGSGAGQPSGSGG
M_phlei_ RIVM601174 D|G|I RE| AT|FSPVRPDMP|. . . TTRISGTGSASGGSGRS .+ .+ +vcvv......GGGSADGRPGSGE
M_gilvum_PYR-GCK EAVRIE GRPTPVIQPPQPRPDSVAPTSPVTANGDPRDRGVPARTEDEERRDPWGAGEQPNAQGG

Fig. $5. Sequence alignment of EspB proteins (continues on the next page).
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299 309 319 329 339
............ PPQEQG[[JIPGFLMPPSDGSGVTPGTGMPAAPMVPPT[H..........SPGGGLPADTA
........ .PAQPQG|LIPGFLMPPGDGSTG.LASGMTPP .MIPPT[..........GAGG.TPDVNT
........ . .PAQPQGLIPSFLMPPSDGSGGTPVTGMPMA.PMAPA[d. .. .......GAGGGMPAGTS
DQPTG..... DPEALAQKMAESLGGAQSQVGSQQGGGGSPSGGGSSSG[H. o v v v\ . ASPSAGGSPGGAPG
GGGGGTPEMPELPSTDPS|MSPMSANSAGEEQSSGSPSSGGSPSGSPSG[YSPS..GGGAPSGAGMPDGGLP
APGGGGG..PTGSVDPMG|SPVAPEPPVPASPEPVTAAAEQGGGAPAGG[SPGGGAPSGGGAP(GGGMPGGL
HQPVG..... DPAAMAQKMGESMGSPPPQSGSQQGGG. . .AAGGSPSG[H. . o . . .. GSPPAG|GGSPSGTG
GQPDGGAP.AQQTPQEAQMSPMSAADQAAQAAQQGGSPG...GGSPGG[SPSGGSPGGGQGG(GAPGGAPG
QPGGRPG....AQPGGQAAAAPMGGGSPAGQGGAQPAGASSGGGGSPS[§GGGSPAGGGGAPARPAAGGGL
QQPGG....QPQIPQEAP|VSPMSAAEQAAQGAQQAAPQGGSQGGSPGG[YSQGDGSQGGSPAG(GSQGGAPG
ODGGG. .« a4 DARNLADRMGDSLGGPTP..... QGAG....SGGAPAG[H....... EAPTGGAAPAGGVP
GAPSGGEPQQPQTPQEAP|V[SPP.VAEQPPQATQQSGQQESSPAGGQQG[EGOQGGAPGGSPGGS[PGGGSPG

primary MycP, secondary MycP,

cleavage site cleavage site

349 35(? 0 379 380 ’39(.)
AQLTSAGREAAA.LSGDVAVKAAS|LG[GGGG[GG. « « v v v v v VPSAPLGS. .AI[] AGAGDIAGL
AELTSAGREAASNLSKGLGVKPMS|LGGG|GG|G|e « o o o o e o v« LGGMPMGD . AAL[A| AAAGDIAGA
AELTSAAHQAAANLSKDPGMKPMS|LGGGIGGGGG« « v v v v v« IGGAPLGEPAGL|A AAAGDIAGA
GGPAPSAP....KLPTDPS[LRPAAGS|GGGG[S|GGG. . . SGGGAGGAGAAPLSPAY, GPP..MPVA
SDLPGGPD...IPGLDDPS|LKPAS|AGGGGGGGVG.....GGGGGMPAAPLGPA)Y SPSSTRGGG
PGGAPGGKPEMPKMPTDPS|VKPAAGG|GAGGG|. . . . . .AGGGAGGGAPQPLQPAY SPA.AGRAG
GETPDGTP....KLPTDPGLRPAAGGSGSGGG.....AGGSS..PASAPLSPAY| GPP..VPVG
AGMPGLGKG.EPKVPTGPLLKPAAAAGGGAGSGG....GGGGAGMPAAPLQPAV| TPVAAASAH
PGGLPGGGPDGLPPLDDPALKPAAAS|GGGAGGGSGGGAGGGGGGVPPSPLQPAY GAAGTGRAG
GGMPGLGKG.EPKLPTDPS[LRPAAAGGG|. .[GSGG....GGGGGGVPAGPLQPAY| TPIVPAAAA
AGMPTGTPG..SELPTDPLLRPAAASIAGGGGAGGG.GAGGGGGGMPATPMSAP|V| APTSTTPVS
GGMPTTGKGTEPRLPTDPS[LKPAAAGIGG. .[S|SGG....GGGGGGVPAGPLQPA| SPARPGAPI
homology region

409 419 42(? 439 449 459
GOswmswwsw GRAGG[GAALGG GMPMGAAHQ[GQGG . .[AKS|KG S[0 QEDPEAMFITEDRA WEEA[V T R[R|Q
GO s v s oo GGGAAGRGMAG GMPMGGAGOQ|GQGG . .|[AKSKGAIQQD|EAAIRATIADIIE WedaAA v T RIR[Q
BQ s id it s i GKAAAG|SGMGG GMPMGAHGOQ|GQGS . .|SKSKGAQQD|DIAAIRATIAD A WedAA v T RIRQ
AG....PAAAAAAPAGMAGGM APM.HGAQG|GIQQGKE[KRR[DPR[LAPD)ADIRYV)AD)dP whdas|v v RIRK
VG...VPGGPGGGAGGMMG. . GGMGAGHGOQ|GQGK . E[KKR|DPK|L AlP|D|{D#4 T2 DA HEo{ G|V T ARR
A..APVGGPMAGGGMGMMGGM PMG.AGGGQNQGK . E[KRRDAN|L S|P|D|A DMK IADIIP WedAG|T T RIRK
AG....PASATGTPGGMAGGM APM.HGAQG|AQQGKE[KRRDPL(T APD)ADIRYVAE AP whdaAAlv T RRRR
GAAPGGAAGAAGAPG|GIGGG . M APMHG .AQS|GGSG . EKKR[NPQ[L S|QD)ADIRYT)AE AP whdaAAlv T VIRR
A..AAAG...PAGAMGAMGGM PMGGHGAGR|GQGGGE|[KKR|TPG|L AP|D|ADIB4VI2DIP Fidss|v T PK|.
G..PGVSSGSGGVAG|GMG. . A APMMGGAHG(GIGAG . EKKR[NPA[L S[P|D{APp#4qvi2ADEIP HEdA OV T P[RR
Ac.oo.. PASTQAGTG|GMMG. . APMAHGAGA|GAQGKE[KKRDPR[LAPD)ADIRY T )4 D)dP whdAAlv T R[R|S
...PVASAGSGGGGG]AMGGGYV| APMHG .AHG|GIGAG . EKKR|NPQ[L S|VD}APpqv]DjidP HigP[V T P[RR

460

DVQDGRQGGQDDK
EKDSGKQQ
ESQEGKESK.
DVQDVKQSEQEDQ
RGAPDDMKKES. .
.PRDRKDSK. ...
RGAAEDTKKGDT.
. .SAGKSEGTENK
RGTPEDGKRGETS

Fig. S5. Sequence alignment of EspB proteins.

The amino acid sequence alignment of EspB proteins from the ESX-1 clusters of mycobacteria
was prepared using ClustalW2 (http://www.ebi.ac.uk/Tools/msa/clustalw2/). The PE and PPE
domains, and the secondary structure elements are indicated as predicted by the HHpred

server (http://toolkit.tuebingen.mpg.de/hhpred). The MycP, cleavage sites are indicated by

vertical arrows. The YxxxD/E type VIl (ESX) secretion motif in PE domain and the WxG motif in
PPE domain are highlighted in blue. EspB proteins have a homology region of unknown
function, indicated by orange rectangle.



