Supplementary Material

Supplementary Figure S1. SDS-PAGE gel of the crystals of NisP (lane B) and the catalytic domain of NisP
(residues 224-566) with active site mutant S512A (lane A). The mass similarity between lane A and B
indicates the missing residues 196-223, 567-634 and 648-682 in our final model result from the auto-
cleavage and degradation in crystallisation process.
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Supplementary Figure S2. Multiple sequence alignment of NisP and the homologous subtilases. From top
to bottom, the sequences are NisP, epidermin leader peptidase from S. epidermidis (marked as EpiP),
subtilisin BPN' from Bacillus amyloliquefaciens (SBPN), subtilisin Carlsberg from Bacillus licheniformis
(SCAR) and thermitase from Thermoactinomyces vulgaris (Ther). Identical residues are highlighted with a
red background, and conserved residues are coloured red. The conserved active site residues are labelled
with red triangles. The conserved region was defined by NCBI BLAST. The sequences were aligned using
the program ClustalW, and the alignment was represented using the online ESPript 2.0 server.
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NisP 224 SHDFWDY[QWDMKY V[TNNGE S|YA[T]yQP sKIK[TSVGT IMSEIME EEIPBMSNSLGNYFKNLVPKGGFDNEE P D[E|T
EpiP 114 SHDLFDR|QWDMRKI|T|NE|GK S|YK|L|SPDRK|KAKVALVPS[EVIN|S SEITPMKS . . INKIVNEVPKNGFRGSENDIE(S
SBPN 108 ....AQS|VIPYGVSQIIKAPALHSIQGYTGISINVKVAVIBS[EID|SSEIPEAK . . . ... ......... VAGGASMV|P
SCAR 106 ....AQT[VIPYGIPL(I|KADKV|QAQGYKGANVKVAVLPT[EIQASEIPISEAN . . . .. ... ....... VVGGASFVA
Ther 4 NDPYFSSRIQYGPQKI[IQRAPIQAWD|I|AE . GIS|GAKIAIVIT[EVIQ[SNEIPISMIAG . . . . . .. . .. ... KVVGGWDF[V|D
A
NisP 295 GNPsSDIVDKMGEERE VEYE0 T ... | I|LIgVAIGIT T VIN|II|Y|IRMF GIEINLE] . [K|S|E|W|V AR ABSRIREAAD D G N K\YS
EpiP 183 GNKNFEED o ok o N|V|Y|RMF G|SIKKE] . |E|M|LIW|V SK GRS T|DENAIN D D N DAY
SBPN 160 SETNPFQD .SIG Y|AIVIKILGAD GEJG|Q|Y|S|W|T I N GRSE|WENT(A NN M DEYS
SCAR 158 GEAYNT.[D .TTG| Y[AIVIK©YLNI[S[S GEJG[S|Y|S|G|T V'S GPE(WEAT|T N G M DS
Ther 61 NDSTPQ.|NGNG{epyH CLNeT A NSTG|IA[ETAIJKIA S TILAIVIR\MLDN|S GEIG[T[W|TJA[V AN GRIT|YENAID O G A K\#S

NisP 361 [MISGSYDDGTN. .DYQEYLNYKSENINYRATR KIS TRALSY L[ERD[SILNIQDNQTMINF LKRF RS I[K
EpiP 249 LJTKDNQNKKKLRDDEKVDYDALIQKINT|N YENQO|K Kle]s T NANv[END|GT NVKKVKE IN . . KKRNLNS|K
SBPN 230 SIGSAR: : s s ssnprsssaass LIKARWD KEWV|A s[evvyap¥\alelNEcT . . . . .. ... L S
SCAR 227 SIGSTRA: s : : s swpamamss s MK QFEAVID NEXY |2 REV VA2 SIGlS . . . . .. ... L j
Ther 131 VIGNSG: : : s s sapmwmammns LI OF\VIN YENWN K[els viiaWeNalellialGN . . . . ... L T

NisP 430 VPGKVVDAJYSVFED|VIANG|GIIBSYGNIS . .ADA|I|IYAPIAGTTANFKKYGQDKFVSQGYY LKDW|L|F|T
EpiP 318 TSKKVYDSJEANLNN|VMTNG[S|IIIBIDND Y|T S| NNF IDLMT|I[GIGSYKLLDKYGKDAWLEKGYMQKQ S|V|L|S
SBPN 267 GSSSTVGYJAGKYP S|VIAMGAVSSNQRA .PELDVIMAIPIG|. - « « & « c s e v st ot v auneeaa V S|I|Q|S
SCAR 264 GNTNTIGYJJAKYDS|VIAMGAVISNSNRA SAELEVMAPIG. - « « « « c v et vt e caasaeans AG|V|Y|S
Ther 168 APN....YJIJAYYSNATIAWASTIQONDNKS - SVVDNVARBPPIG .« - « « c cvnnwwwwsnwaaas s SW|IJY|S
NisP 499 TNTGW{Q YV YENEFENAEKESER LAV VIDK)Y G IKNPN[Q LK RIF[[JLMN[S|P EV[NGNRVLNI[V|D L LG K NK[A]
EpiP 389 SSNGRMIYQS[ETHLINAIAKNYS[EA LAME IDKY QLKDQP|ETAI|ELF KKK|G . |[I[EKEKYMDKIK|HY GRIG K LD|V]|
SBPN 315 LPGNKMGAYN[ETEIMENSIFHWMAEA AR T L|SIKHPNWTNT[Q VR S|S[LIENT|T|TK|L|G . DSFYYGK|GL IRV Q AA[A
SCAR 312 YPTSTRATLN[ETEIMENSIFHWA[EA A AT I|SIKHPNLSASQVRN|R[LISSTA|ITY|LIG. SSFYYGK|GL IRV E AA[A|
Ther 212 YPTSTR4ASL S[ETEIMENTIJH\YA[EVAGIT AIS|QIGR . . SASINIRAA[IENTADK|I|SGTGTYWAK|GRVRJA Y KA[V




Supplementary Figure S3. Native protein mass spectrometry analysis of purified double-tagged wild-type
mature NisP (B) and active site mutant H306A (A). The molecular weight differences calculated by MS
(78205 kD-73751 kD=4454 kD) verified the cleavage after Arg647. Notably, the peak showing the molecular
weight of 73672 kD in panel A indicates the partial enzymatic activity retained in this mutant.
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Supplementary Figure S4. Comparison of the calcium binding site of thermitase from Thermoactinomyces
vulgaris (A) and the predicted calcium binding site of mature NisP (B). In the structure of thermitase, the
related residues are distributed surrounding the metal ion and forming a good calcium binding coordination
system. However, the predicted calcium chelating residues in NisP exhibit a linear configuration that cannot
form a metal ion coordination system. The crystal structures of thermitase and NisP are coloured yellow and
white, respectively. (C) Effect of calcium on the activity of NisP. After purification, the protein was treated
with 0.1 M EDTA, desalted by superdex75 column, and then used to perform the activity assay. There’s no
significant effect on the enzyme activity after stepwise addition of calcium (up to 0.1 M) into the EDTA-

treated NisP.
A " C
o\ & 1.0! g T
\ a
= 0.8
::)’.
= 7 s 0.6
- P 2 204
~—s D60 =
A A &
Q Y OD57 \ < 0.24
Llﬁ (oL - .
T64;‘,’ & 0 05 1.0 20 50 10 100

D62 Concentrition of Ca** / mM



Supplementary Table S1. Growth condition comparison of wild type and RS2P mutant.

Culture time/h |  ODyigype” ODis»”  AOD’  AOD%*

0 0.08£0.002  0.10£0.001  -0.01 -15.8
5 0.25£0.004  0.22+0.009  0.03  10.9
6 0.5340.011  0.46+0.006  0.07  13.1
7 0.80+0.005  0.72+0.013  0.08  10.0
8 1.45£0.011  1.1740.012 028  19.2
9 1.86+0.024  1.57+0.015 029 154
10 2.09+0.049  1.89+0.023 020 9.6

11 2.49+0.014 23240018  0.17 68

12 2.53£0.005  2.42+0.006  0.12 4.7

“ OD values were measured at 600 nm for at least three times and mean values are shown in the table.

 AOD = ODwjig type- ODrs2p
¢ AOD% = AOD/ ODWiId type



