S3 Fig. Comparative analysis of the Sec7-capping domain of RalF proteins from species
of Legionella and Rickettsia.

(A) Comparison of the crystal structure of Legionella pneumophila RalF (PDB 4C7P) [1] with the
predicted structure of R. typhi RalF (RT0362). Modeling done with Phyre2 [2]. The delineation
of the Sec7 domain (S7D, red) and Sec7-capping domain (SCD, green) is shown, with an
approximation of the active site Glu (asterisk). The structural model presented in Fig. 2A does
not include the terminal helix of the SCD, helix P. The alternative model presented here,
wherein the ‘NIR’ insertion is shifted to align to ‘NQK’ of L. pneumophila, results in a 14 aa helix
(DLKSKYDNIRNAKQ) that is still truncated relative to the 18 aa helix P of RalF.. While a
plausible model, the location of the ‘NIR’ insertion in our multiple sequence alignment is strongly
supported (panel B). Two lines of evidence support a truncated helix P in RalFg proteins. First,
modeling of R. bellii RalF to RalF_, which lacks the ‘NIR’ insertion, still results in a truncated
helix P, QDLENYYNNPEQ, (S2 Fig.). Second, the recently solved LpRpRalF chimeric structure
(L. pneumophila S7D fused to R. prowazekii SCD, PDB 4D7Q) yielded a truncated helix P
consistent with our modeling for R. belli [3]. As the extended C-terminal domain was
proteolyzed and not included in the LpRpRalF structure, it is likely that all RalFg proteins contain
a truncated helix P that possibly diverges from RalFgr proteins to elaborate the extended C-
terminal domain. Another distinguishing factor of most RalFg proteins, except R. bellii, is an
insertion (REDGKQP in R. typhi) located between beta strand 5 and helix O. The functional
significance of this expanded loop, particularly its possible contacts made with the S7D, remains
unknown. It is noteworthy that this loop is expanded in other RalF proteins. (B) Comparison of
the SCD of Legionella and Rickettsia RalF proteins. Cladogram depicts the estimated
phylogeny described in S2 Fig. The alignment shown for the SCD of RalF proteins was
performed using MUSCLE (default parameters) [4]. The secondary structure of L. pneumophila
RalF (PDB 4C7P) [1] is superimposed over the alignment. Conserved residues are highlighted
yellow. Aromatic clusters comprising the membrane sensor region are enclosed in green
boxes, with aromatic residues (Phe, Trp, Tyr) green and positively charged residues (Arg, His,
Lys) blue. Following previous mutagenesis analysis of the SCD [1]: #, residues in RalF_ (L.
pneumophila) permuted to the corresponding RalFg (R. prowazekii) and vice versa; *, residues
in RalF_. (L. pneumophila) permuted to the corresponding RalFgr (R. prowazekii) but not
reciprocated. Three regions wherein the R. bellii RalF SCD is more characteristic of RalF_
proteins than RalFr proteins are within red boxes. The highly conserved KATY motif, which
contacts the Sec7 domain remote from the active site and is thought to function as a hinge for

the conformational change that activates RalF [1], is colored black. Rickettsia RalF proteins are



distinguished with gray shading. NCBI GenBank accession numbers for all proteins are listed in
S2 Fig. C) Emphasis on the SCD lipid sensor. The two aromatic clusters comprising the SCD
lipid sensor are merged together, with highlighting as follows: five conserved residues, yellow;
two residues comprised solely of positively charged residues, blue. Additionally, four residues
conserved in positive charge (all Lys) for Rickettsia spp. are also highlighted blue and denoted
with a red arrow over the alignment. One other residue strongly conserved in positively charged
residues, but replaced with a Thr in all strains of L. pneumophila and R. australis str. Cutlack, is
denoted above the alignment by a gray arrow. Although no positions within the lipid sensor are
conserved in aromatic residues across all RalF proteins, RalF_ proteins are generally more
aromatic. The lipid sensors of RalFr proteins encompass a markedly higher ratio of positively
charged residues, consistent with their previously demonstrated affinity for negatively-charged
lipids, particularly cardiolipin and the phosphoinositides PI(4,5)P, and PI(3,4,5)P; [5]. It is
noteworthy to consider the drastic divergent biochemical profiles of L. pneumophila and R.
prowazekii lipid sensors in light of the lower levels of aromatic residues and higher levels of

positively charged residues for non-pneumophila species of Legionella.
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