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Supporting Information:

Supporting Table 1. Identity percentage for the complete protein and the loop regions of MycP;, MycPs
and MycPp, of M. marinum.

Supporting Table 2. Schematic overview of the MycP constructs and their activity in different
backgrounds. The composition of the constructs is depicted in Figure 1A and 2A. nd, not determined; -,
no expression/secretion/stability; +/-, reduced expression/secretion/stability; +, normal
expression/secretion/stability; ++, increased expression.

Supporting Table 3. List of primers used in this study.

Supporting Figure 1. Immunoblot detection of the hybrid HA-tagged constructs (see Figure 2A),
expressed in the mycP; knockout of M. marinum.

Supporting Figure 2. Immunoblot analysis of Genapol pellets (Gen Pel, cellular) and Genapol
supernatant (Gen Sup, surface localized proteins) of wild-type (WT) M. marinum, complemented with a
truncated mycPs without its TM region (SATM). Proteins were visualized with anti-PE_PGRS (ESX-5
substrates).

Supporting Figure 3. (A) Immunoblot detection of the HA-tagged constructs of wild-type mycPs (P5)
and hybrid mycPs with loop 1 of mycP; (P5-L1.P1). (B) Immunoblot analysis of Genapol pellets (Gen
Pel, cellular) and Genapol Supernatant (Gen Sup, surface localized proteins) of wild-type (WT) M.
marinum and a mycPs knockout, complemented with P5 or P5-L1.P1. Proteins were visualized with anti-
PE PGRS (ESX-5 substrates). (C) Immunoblot detection of HA-tagged wild-type mycPs (P5) and an
active site mutant of mycPs (P5SA) in M. smegmatis. (D) SDS-PAGE analysis of purified wild-type
EspB, both full-length and processed after co-incubation with either purified MycP; (P1 or MycP1 WT)
or MycP; without loop 1 (P1AL1 or MycP1dLoopl). Proteins were visualized with Coomassie Brilliant
Blue staining.

Supporting Figure 4. Multiple sequence alignment of MycP; and MycPs of M. marinum M, and M.
tuberculosis H37Rv and MycPp of M. marinum E11. The N-terminal extension and the extended loops
are highlighted in grey. The linker domain (linker) and predicted transmembrane domain are indicated by
grey boxes. Amino acids constituting the predicted signal sequence are shown in grey. Amino acids of the
mycosins, excluding the N-terminal extension and the four loops, are colored based on characteristics (i.e.
basic, acidic, polar or nonpolar). Residues in the protease and linker domain, excluding the loops, that
have conserved characteristics between MycPs and MycPpi, but different from MycP,, are depicted with
an open arrowhead (). Positions where individual domains have been exchanged between MycP; and
MycPs are indicated by closed arrowheads ('V); positions where specific domains have been deleted are
indicated by an asterisk (*).
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Supporting Table 1. Identity percentage for the complete protein and the loop regions of MycP;, MycPs

and MycPp; of M. marinum.

Query Subject Entire Loop 1 (% | Loop 2 (% | Loop 3 (%

Protein Protein protein (% | identity) identity) identity)
identity)

MycP; (M) MycPs (M) 46.37 17.65 50 25

MycP; (M) MycPp (E11) | 48.77 23.53 58.33 33.33

MycPs (M) MycPp (E11) | 59.49 41.18 60 46.15
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Supporting Table 2. Schematic overview of the MycP constructs and their activity in different
backgrounds. The composition of the constructs is depicted in Figure 1A and 2A. nd, not determined; -,
no expression/secretion/stability; +/-, reduced expression/secretion/stability; +, normal

expression/secretion/stability; ++, increased expression.

Mycosin ESX- ESX-5 ESX-5 Compl. )
1 seer secr complex  growth for Conclusion
expr. : : stabil. AmycPs
P1 + + - nd nd
Ps + - + + yes
P1ANE - - nd nd nd
PSANE d d N-terminal extension (NE)
SAN - o - I no is required for protease
PINES - n _ nd no stability (not system
specific)
P5NE1 4 - 4 nd yes
PIATM ++ - nd nd no
PSATM i nd ) nd o TM domain is rqulred and
system specific
PITMS * ) ) i no Protease domain is system
P5TM1 e i ) ) yes, but specific
slow growth
P5AL1 +/- nd - nd no
PSAL2 +/- nd - nd no L1 and L2 are required for
protease stability (not
P5AL3 + nd + nd yes system specific for L1)
P5SALS I nd I nd yes L3 and L5 are dispensable
P5-L1.P1 4 nd 4 nd yes
P.P1 +/- nd - +/- no
P.P1 protease domain
P.P1TM N nd n " yes complements ESX-5
5
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Supporting Table 3. List of primers used in this study.

Name

MYCPSECORI FW

MY CPSHINDIII HA REV
MYCPSANE FW
MYCP5ANE REV
MYCP5S5ATM HA REV
MYCP5SNEI REV
MYCP5SNE1 FW
MYCP5TM1 REV
MYCP5TM1 FW
MYCPSALOOP1 FW
MYCPSALOOPI1 REV
MYCP5SALOOP2 FW
MYCP5SALOOP2 REV
MYCP5SALOOP3 FW
MYCP5SALOOP3 REV
MYCP5SALOOPS FW
MYCPSALOOPS REV
MYCP5-LOOP1-P1 FW
MYCP5-LOOP1-P1 REV
MYCPIECORI FW
MYCPIHINDIII HA REV
MYCP1ANE FW
MYCP1ANE REV
MYCP1ATM HA REV
MYCPINES REV
MYCPINES FW
MYCPI1TMS5 REV
MYCP1TMS5 FW
MYCPIMTHNDEI FW
MYCPIMTHXHOI REV
MYCPIMTHAL1 FW
MYCPIMTHALI1 REV
MYCP1.P1 FW
MYCP1.P1 HA REV
MYCP1.P1-TM5 REV
MYCP1.P1-TMS5 FW

Sequence (5° 2 3°)

ccggaattccatatgcagcegattcggtaccgtt
gccgaagcettctacgegtagtccggeacgtegtacgggtatcgecgettecgtga
cgcaatcaatcctccgacccagecgaagtacatggagat
atctccatgtacttcggctgggtcggaggattgattgcg
gccgaagcettctacgegtagtccggeacgtegtacgggtaattgegetetgegggeg
gcatctccatgtacttcggeggatcgtgaaagetggaa
ttccagctttcacgatccgeccgaagtacatggagatgc
acaccgccaccattgtgatattgcgetctgegggeg
cgcecgeagagegcaatatcacaatggtggcggtat
gccaatcgagcecaggegaagatcgacgacgttgagac
gtctcaacgtcgtcgatcettcgectggetegattgge
geggecggegacggcgtecaccacggtggtgacg
cgtcaccaccgtggtgacgeegtecgecggeege
cgtgacgacggcttgatcgctggcacgagttttgcg
cgcaaaactcgtgccagegatcaagecgtegtcacg
gtgcggegecggecaacgatgeattcagegggattg
caatcccgctgaatgcatcgttggecggegeegeac
gccaatcgagcecaggcegttcgaaccggttggctcg
gtctcaacgtcgtecgatettcggegtegegttgggat
ccggaattccatatgcaggcaggactgacac
gccgaagcettctacgegtagtccggeacgtcgtacgggtatcggegectcageg
gcaatcgatcctcectcgecgecegtggagtaacge
gegttactccacggeggegagggaggatcgattge
gccgaagcettctacgegtagtccggeacgtegtacgggtacgggeggtgatceggg
tataggcgttactccacggctgcaacttgaagtcggte
caccgacttcaagttgcagccgtggagtaacgcctata
ccacccatactggcaccatcgggeggtgatccggg
cceggatcaccgeccgatggtgccagtatgggtegg
ccgcatatgatcgaacctceggtga
gccgetcgagetacacatcccaggtcagege
ccacacctcggeggegaccgeeggetegetge
geagcgagecggeggtegeegeegaggtgteg
ccggaattccatatggtgaggactgcgcaaaaag
gccgaagcettctacgegtagtccggeacgtcgtacgggtatgacceegecceccgtc
cccttecgggeacgtceccacgtcaaggeggecaccg

cggtggcecgecttgacgtgggacgtgcccgaaggg
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Supporting Figures:
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Supporting Figure 1. Immunoblot detection of the hybrid HA-tagged constructs (see Figure 2A),
expressed in the mycP; knockout of M. marinum.
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Supporting Figure 2. Immunoblot analysis of Genapol pellets (Gen Pel, cellular) and Genapol
supernatant (Gen Sup, surface localized proteins) of wild-type (WT) M. marinum, complemented with a
truncated mycPs without its TM region (SATM). Proteins were visualized with anti-PE_PGRS (ESX-5
substrates).
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Supporting Figure 3. (A) Immunoblot detection of the HA-tagged constructs of wild-type mycPs (P5)
and hybrid mycPs with loop 1 of mycP; (P5-L1.P1). (B) Immunoblot analysis of Genapol pellets (Gen
Pel, cellular) and Genapol Supernatant (Gen Sup, surface localized proteins) of wild-type (WT) M.
marinum and a mycPs knockout, complemented with P5 or P5-L1.P1. Proteins were visualized with anti-
PE PGRS (ESX-5 substrates). (C) Immunoblot detection of HA-tagged wild-type mycPs (P5) and an
active site mutant of mycPs (P5SA) in M. smegmatis. (D) SDS-PAGE analysis of purified wild-type
EspB, both full-length and processed after co-incubation with either purified MycP; (P1 or MycP1 WT)
or MycP; without loop 1 (P1AL1 or MycP1dLoop1). Proteins were visualized with Coomassie Brilliant
Blue staining.
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signal sequence

HRTLLTMVALALLTAPPALAIDPPSIDPGAVP
HRIFLITVALALLTASPASAITPPPIDPGALP
Sm oo oo MRTAQKACAAVSAVAVVGLAGLWGAPPAAAVERPQIDVGATP
————— MQRFGTVSGRLRPG-RGSTATIAALLLASGALAGLPPAYAINPPTIDLGALP
———————— MORFGTGSSRSWCG-RAGTATIAAVLLASGALTGLPPAYAISPPTIDPGALP

N-terminal extension protease domain
PDV-TGPDQPTEQRVLCTSPTTLPDSS FHD PPWSNAYMGVGEAHKFATGAGVTVAVIDTG
PDV-TGPDQPTEQRVLCASPTTLPGSGFHDPPWSNTYLGVADAHKFATGAGVTVAVIDTG
PDGPPGPDQPMRQGTFCTKVGTLPGTDYRVQPHYMOMLD LAEAWRFGRGAGQKVAVIDTG
PDGTPGPPAPMKQONSYCTEVGVLPGTDFKLQPKYMEMLNINEAWQFGRGAGVKVAVIDTG

PDGPPGPLAPMKONAYCTEVGVLPGTDFQLOPKYMEMLNLNEAWQFGRGDGVKVAVIDTG
AN A A A A

VDASPRVPA-EPGGDFVDQAGDGLSDCDAHGTLTASI IGGRP ——————————————————
VDASPRVPA-EPGGDFVDQAGNGLSDCDAHGTLTASITIAGRP----=-=-====—=====—-
VSPHPRLTDLVAGGDYVVAGGDGLSDCDAHGTIVAALIAGQPSDGKTPLPPPRQTRRPDP
VTPHPRFPHLIPGGDYVM-GGDGLQDCDAHGTIVASMIGAAPANGALP--PPAVPRRPVT

VTPHPRLPRLIPGGDYVMAGGDGLSDCDAHGTLVASMIAAVPANGAVP--LPSVPRRPVT
A A A A A A

VPTTEAPPPPP------- PPQTVTVQVPPPPPPEGAG--—-——~ WRPRPAPQVVV---PA
IPTTEKPPPPQTVTLSPVPPQTVTIVI-PGPPPEEGAPQGEPGPGPVPPPAPG-QPPASNH
IPTTETPPPPQTVTLSPVPPQTVIVI=PAPPPEEGVPPGAPVPGPEPPPAPGPQPPAVDR

*

v
——————————————————————————————————— -);\ PTDGFVGVAPDVRLLSLRQTSEAF
--------------------------------- APTDGFVGVAPDARLLSLRQTSEAF
GHGTLASEG--PGP--GSDDPAGSGS--PESPLSARGADGFSGVAPDVQVIATIRQSSKAF
GGGTVTIPSYSGGARVIGVDHAGGPRPLDPPP---PAPDAFSGIAPEVELISIROSSOAF
GGGTVTVPSYSGGRKIAPIDNPRNPHPSAPSPALGPPPDAFSGIAPGVEIISIRQSSOAF

% A A
loop 1 v

EPVGSQPNPNDPNATPAAGSIRSLARAVVHAANLGAGVINISEAACYKVSRPIDEISLGA
EPVGSQANPNDPNATPAAGSIRSLARAVVHAANLGVGVINISEAACYKVSRPIDETSLGA
SPKDAFAGNQDPATRRKAGD IRTMARAIVHAANLGATVINISEVSCMSVTDIIDQRDLGA

GLKDPYTGDEDPQTQQKIDDVETMAR- === ============ DVTCMSARNVIDQNALGA
GLKDPYTGDEDPQTAQKI NVETMARAIVHAANMGASVINISDVMCMSARNVIDQRALGA
AN A
loop 2 %
AIL YAVNAKNAVVVVAAGN ----TGGDCSQNPMPDASTPNDPRGWNKVQTVVTPAWYAPL

SIDYAVNVKGVVVVVAAGN----TGGDCVONPAPDPSTPGDPRGWNNVQOTVVTPAWYAPL
AIRYAAVERNAVIVAAAGNVGNEGGGDCKQNPIYNPLTPNDPRDWAGVTTVATPAWESDY

AVHYAAVDKNVVIVAAAGD---GSKKDCKONPIFDPLOPDDPRDWNAVTTVVTPSWEFSDY
AVHYAAVDKDAVIVAAAGD---GSKKDCKONPIFDPLOPDDPRAWNAVTTVVTPSWEHDY
A AN A AN

* loop 3 *
VLTVGGIGQNGVPSS-FSMHGPWVGVAAPAENITIALGDHGE-PVNALQGREG-PVPIAGT
VLSVGGIGQTGMPSS-FSMHGPWVDVAAPAENIVALGDTGE-PVNALQGREG-PVPIAGT
VLTVGAVDSSGAPLSS-SMAGPWVSIAAPGTDVESLSPRDDGLMNAVEGOKNTLVAPAGT
VLTVGAVDTNGQPMTKMSIAGPWVSIAAPGTDVIGLSPRDDGLINAIDGPDNSLLVPAGT

VLTVGAVDANGQPLSKMSIAGPWVSISAPGTDVVGLSPRDDGLINAIDGPDNSLLVPAGT
A A A AN AN AN A

SFAAAYVSGLAALVROQRFPELTPVQVMNRITATARHPGGGIDNLVGAGVVNAVAALTWL
SFAAAYVSGLAALLRQRFPDLTPAQITHRITATARHPGGGVDDLVGAGVIDAVAALT]
SFSTALVSGVAALVRARYPQLTAHQVINRLLSTARAPARGVDNQVGHGIVDPVAALT]
SFATAIVSGVVALVRAKYPELSAYQIRNRLIHTARPPARGVDNQVGYGVVDPVAALT]

SFSAAIVSGVAALVRAKFP LSAYQIINRLIHTARPPARGVDNQVGYGVVDPVAALT]
A A A A

linker V tran brane domain
PPGPASVPPSVRRLPPPRIEPGP--DHRPI TMVAVSVLGLTLV—LGLGTLmLRRR- -
PPGPASAPYNVRRLPPPVVEPGP--DRRPITAVALVAVGLTLA-LGLGAL. LSRR--
PPGEPVGPQHL---AAPLVLTPPKAGRDMTPAWVAGAGVGGLGVLCSVVLGSAALMRRRG
PEGPVKPPKQL---SAPLELPKPPAER! PVWVAAGGLTGALLIGGAVFGTATLMRRSR

PKGPAEPPKQL---SAPLVVPQPPAPRDMVPIWVAAGGLAGALLIGGAVFGTATLMRRSR
AAA A A

--—- 468 Red = basic (KRH)

--- 446 Green = acidic (DE)

AGS 558 Blue = polar (STCYNQ)

KRR 564 Purple = nonpolar (GAVLIMFWP)
KQQ 585
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Supporting Figure 4. Multiple sequence alignment of MycP; and MycPs of M. marinum M, and M.
tuberculosis H37Rv and MycPp, of M. marinum E11. The N-terminal extension and the extended loops
are highlighted in grey. The linker domain (linker) and predicted transmembrane domain are indicated by
grey boxes. Amino acids constituting the predicted signal sequence are shown in grey. Amino acids of the
mycosins, excluding the N-terminal extension and the four loops, are colored based on characteristics (i.e.
basic, acidic, polar or nonpolar). Residues in the protease and linker domain, excluding the loops, that
have conserved characteristics between MycPs and MycPp;, but different from MycP;, are depicted with
an open arrowhead (). Positions where individual domains have been exchanged between MycP; and
MycPs are indicated by closed arrowheads (¥ ); positions where specific domains have been deleted are
indicated by an asterisk (*).
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