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Supplementary Figure 1 (S1). 12% SDS PAGE of the recombinant PCP (indicated as the ~38 kDa
protein) expression profile. (A) L1: Protein marker; L2: Pre-induced total bacterial cell protein
(TCP); L3: 30mins Post-induction TCP, L4-L8: TCP at 1 h intervals post-induction up to 6 h. (B)
L1: Protein marker; L2: Purified protein PCP.
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Supplementary Figure 2 (S2). Dynamic light scattering size distribution (hydrodynamics
diameter) of PCP.



Size Exclusion Chromatography with Multi-Angle Light Scattering (SEC-MALS) analysis
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Supplementary Figure 3 (S3). SEC-MALS analysis of PCP protein. The SEC peak for PCP is
polydisperse with a spread of molecular weight ranging from 39.8 to 42.3 kDa across the peak.

Trace legend: red, light scattering; blue, refractive index; green, UV.

Sequence analysis and homology modeling

Finding domain 1

Interpro and ThreadDom domain prediction indicates that PCP has three domains. However, when
each domain was submitted individually to LOMETS server, the threading alignments presented
very low homology between the first 48 residues of domain 1 and the PDB templates. The best
templates clearly aligned to conserved regions, especially those predicted by MEROPS to be near
the catalytic residues. One of these templates, RipA (PDB accession 3NEOQ), presents a small N-
terminal domain tightly bound to the NlpC/P60 domain, which was shown to physically block the
catalytic site cleft. While this small domain, belonging to the PB015164 family, has no homology to
the N-terminal region of domain 1 from PCP, we hypothesized that the 48 unaligned residues
comprised another sub-domain. This was confirmed after a BLAST search was performed with the
N-terminal region. At least seven proteins (e-values < 5e-04) have homologues of the N-terminal

region at the C-terminus of NIpC/P60 domains (instead of the N-terminus), corroborating that this



region is a distinct domain (Fig. 3A). When submitted individually to LOMETS server, this sub-
domain presented 20% identity to the LCI domain from Bacillus subtilis, an antimicrobial protein
(PDB accession 2B9K), and 26% identity to the C-terminal region of a putative sensor histidine
kinase domain (SHK) from Clostridium symbiosum (PDB accesion 3FN2). Remarkably, despite
only 16% identity between each other, the LCI domain and C-terminal region of SHK have a very
similar fold (Fig. S4), with a B-sheet composed of three antiparallel strands in a 3,330, topology.
The only difference is the presence of a small fourth strand (B,2) in the loop between 1 and B2 in
the LCI domain (Fig. S4). Nonetheless, we termed this fold as the LCI fold considering that the LCI
domain is the smallest structure in the PDB presenting this fold. We conclude that PCP, in fact, has

four protein domains, with the "new" domain 1 comprising residues 1 through 48.

Supplementary Figure 4 (S4). Structure of domain 1 templates. The LCI domain is shown in
green (left) and the SHK domain is shown in blue (representing the C-terminal, to the right) and in
white (representing the N-terminal, at the upper position). The main difference is the presence of a
small fourth strand (Bi) in the loop between Bl and B2 in the LCI domain (shown in red). To
facilitate visualization, the loop representations were manipulated using PyMOL's "smooth loops"

setting. The LCI red loop is 13 amino-acids-long and the SHK red loop is 16 amino-acids-long.
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Supplementary Figure 5 (S5). B-sheet topologies in CHAP domains. Two types of topologies
can be found for B-sheets in CHAP domains: B1B2B6B3P4Ps and BiPsP2PsPaPs. (A) Topology found in
PDB structures 4HZ9, 2ZEVR, 2HBW and 4XCM. (B) Topology found in PDB structures 3186,
2X1V, 3NEO and 3PBI. (C) Topology found in PDB structure 3A2Y. (D) Predicted and modeled
topology for PCP. For each topology, the catalytic histidine is depicted in red and the conserved

arrangement of B-strands are emphasized in yellow.

Interdomain interactions

When we analyze D1 and D2 in PCP homologues that have an upstream domain 1 in regards to
domain 2, it is possible to observe some indications of adaptive evolution between residue pairs.
The basic hypothesis connecting correlated substitution patterns and residue—residue contacts is
very simple: if two residues of a protein or a pair of interacting proteins form a contact, a
destabilizing amino acid substitution at one position is expected to be compensated by a substitution
at the other position over the evolutionary timescale, in order for the residue pair to maintain
attractive interaction'. The most prominent of these pairs is Arg45/Asp152. This pair is either
completely conserved (32 out of 41 sequences) or completely mutated (9 out 41 sequences).
Example of the mutated Arg45/Asp152 pair can be seen in (Fig. S6). This observation suggests that

this residue pair might be involved in the formation of salt bridge between domain 1 and domain 2.



Also, several hydrophobic groups can be identified in the PCP sequence (i.e. regions presenting >
50% hydrophobic amino acids). These groups comprise amino acids 1-10, 29-44, 50-70, 76-87,
102-118, 125-141, 147-155 and 163-166. Upon tertiary structure analysis, these groups reveal
hydrophobic patches that can either be structural (buried) or superficial (solvent-exposed).
Superficial hydrophobic patches can indicate where interdomain interfaces are likely to form, as
well as where ligand and substrate may bind. This might be the case of the hydrophobic clump

comprising residues 50-70, which was predicted to interact with domain 3 in SAXS fit.

Chi_PCP RVFRAKDPAVAAKI[ T|LYDVSKPL[GFNCKR[V|DTK[C F[VELKGAKYTDSDKYLRR[ED ILVTRTQGEITVVVLS
WP_009297018 .IVIRAKAPAVREAI TATAAAKPYD[YDLSKVINTAV FIDILEKDEYCKASDYLLR[ED I LVTKTKGE|T[VVVLD
WP_005331381 . YVARPKDPTVAEKIA SILRKIAVKYNIYNLSK[VINVD F[EILKDDKRCKESTYLKR[ED I LVTRTKGE|T[VVVLD
WP_005342154 . YVARPKDPTVAEKIA SILRKIAVKYNYNLSK[VINVDVE| FIEILKDDKRCKESTYLKR[ED I LATHTKGEITVVVLD
CDC49807 SKG[W.VVIRAKDKPVRDLI| SILTALAAGY|GlYDASKV|LSP FIDILKDDKYCKKPDYLLR[ED I LVTRTKGE|T[VVVLD
CCXx53201 NKPWICVIRPKSATHAEKI[A TILYTQAKAC|GWD L SK|I|TTA[CE| FIEILTASKYLTSDAYLKREDILLAS. TAIVLS
WP_012742917 SKGW.YCLRPKSITVANA E NVIEQLRRV|G|. KLSK|I|SVK FM...EATAVTSKTELFN[EDVLVTKTKGREIT|IVVVVS
WP_008749830 SRP[WNKVLRCKDVAKAEKIA TILYSIAKSN|GWKIEDVKTL|CE| FIELLSAPKYLLSDEYLKR[ED ILILYEF . HEITAIALE
WP_008754061 NRPWNKVLRCKDSSKAEKIA CIK]| TILYSLCKAN|GWKIED|I|KTP FELLSAPKYLLSDEYLRREDILLYEF . HEITATALQ
WP_008754616 NRPWNKVLRCKDVAKAEKIJ ICIK TILYSLAKSN|GWKIED|I[KTP|C FELLSAPKYLMTDEYLKR[ED ILILYEF . HETIAIALQ
WP_003500620 SKG[W.YVLRPKTVALANGL|ASAMSDA|CIA| G[VIKMVRKY|G|. SMKA|I[KEK FIE...KRQSVSANTVLYNEDVLVTKTSGEITVIVVS
AFB75803 SKG[W| . YVLRPKTIALANGL| C|A) GVIKMVRKY|G|. SMKA[I|[KEK FIE...KRQSVSANTVLYN[EDVLVTKTSGEIT|VIVVS
WP_027421791 KKGW.YILRPKSETKARII|A GIVISQLNRY|K|. TLGA|I]AIA[TE| FDNLGK...LTSASQVRL[EDVLICTCSKGRITIVVV. .
AFB75590 SKG[W.YLYRPINPEHAKKL| ICIM| .|SITIITMLKKY|G. SMKA|TAEK] FIE...KKVAVTASTQFKP[ED I LJVTKTKGEIT|VVVVS
WP_024734681 NRP[WNVVLRPKSAYVAADM|V ICIA| TILYTQAKAV|DWV I TK|I|TTP|CE| FDVLTDSKYLSSDQYLQA[EDVIVYEG TIAMALQ
WP_051666920 NRP[WNCVLRPKNSVFADKIAYAMERARAK] TLLHYAKKV|GlYDPGRV[SALIC FITLYTSNAYTKKTGKLKR[EDILLLEY TAVVV.
CDB88203 SGSWLGVLRFKDRRKAELARIQACEAG|V|G] TIAYVAAEAV|DIFILSK|I]AKPV FIELLTDRKHLTSDAYLRREDILVSS T[VMVLE
WP_049961054 VNGWNKMIRICKDEKAANLMAKAMEQA|CIA| TICFVEAAKVNWV LKN|I[KNA[CE]| FITVYTEKKYLSSSDNLKR[ED ILVAEG TVMVL.
CDB86512 HGTWLAVLRCCDERQAERARRACEAAVR| TILFDAAKKA|GWDMAA[I|SERV FIERLTDIEYVRSQAFLRR[EDVIVSS AVMVLE
WP_016309708 SNP[W.KCYRPKDATVAKKI|A =\ TIIRTKAQKVNILVLAA[INEACE]| FID.YKGSGLAESQ..LCV[EDILVRD AIVIVVS
WP_051273873 SRP[WDTVLRNPDEKVRLMI[V]| R TFWRELSRS|GlYDPLR|I[TTP .FIIVLKDPKYLTSDRELLPEDILLCTG TAINLD
ERL22751 SRPWDTVLRNPDEKVRLMIV AR TIFWRELSRS|GYDPLRII[TTP|C FIIVLKDPKYLTSDRELLP[EDILLCTG TAINLD
WP_050761975 SRPWDTVLRHPGVKVRLMI|V| AIR] TIFWRELSRS|GYDPLRII[TTP|C FIIVLKDPKYLTSDRSLLP[EDVLLCTG TIAINLD
WP_004605285 NRPWKCVLRHPDAATRKLIA AV TEWTNLADSNEFDPAQ|I[TVP .FEALTDKKYLTSDAYLLE[ED IL{LNDG VATNLT
WP_003506213 NRP[WKCVLRHPDAATRKLIA AV TIFWTNLADSNEDPAQ|I|TVP|CE| FEVLTDKKYLTSDAYLLE[¢D ILLNDG VATNLT
CCY31861 SRPW| TIFWTNLADSNFDPAQII[TVA .FEVLTENKYLTSDAYLLA[ED IL{LNDG TATNLT
EFE91160 SRP|W| TIFWRELSRS|GYDP LR|I|TTP|C F|IIVLKDPKYLTSDRSLLPEDVLLCTG TAINLD
CDD36263 KKP|W| TIGYESIEEN|GIVEKGK]|.|. . . F[IKAYEDNAHVNTSSYAKR[AIVY|LSEG VIVMALG
CDD99496 SKP|W| TILNTEAKKVNYDLSK|VGL.|C YKIITDSAFLKNENYCVRMEAILI YVKES TVCGLT
WP_051190812 DNN[W| TIILPPAEAV|S I|AKD|CE TVYRGLSYSQIQQKAQV[ES VSG AIVIVVS
WP_051191078 GFR/Q |2 TIFYEQLKAA|GWRPEK|I|AAD EARTESRFLTGDAYLPR[EAII VLNEK VINIQVT
WP_024346606 FP G| E[PPTPEIGKRV|A TILRTEAKKT|GWWNLAA|IIKTP|CE KEHKTTAYLNSSDLWGP[e NRAG VIIINGT
CR234577 SKPWNVYLEICTDKTLANKAA TIGYNSIKKN| KA C VEYTDSSHLLSDKLAKR[HG|I YLKEG VIVMALE
WP_016226828 SKPWNVYLECLDDTLADKARAAIMEEIC KIGFNATIVNNC AK KAYTDAAHTGSSAYAKR[C LKES VIVMALS

Supplementary Figure 6 (S6). Alignment of domains 1 and 2 regions with homologous sequences.
Concomitantly mutated Arg45 and Aspl52 residues are depicted in the black boxes and suggest

possible interaction sites between domain 1 and domain 2.

Supplementary Table S1 — Comparison of secondary structure content determined in CD and

homology modeling. Values are shown as percentages of the total.

Secondary Structure CD Homology model
a-helix 26.2 23.8
[-sheet 21.2 22.3

Other 51.3 53.9
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