TEXT S1: Supplemental Materials and Methods

Sequence analysis

Amino acid sequences were retrieved from the National Center for Biotechnology
Information and are given in Figures S1 and S2. For class | T3SS chaperones,
sequence threading techniques and fold-recognition algorithms were used to identify
distant homologs. 3-D structural profiles were predicted from sequence data using the
PHYRE pipeline (1). Multiple sequence alignments for class | T3SS chaperones were
performed using the PROMALS3D server (2) (Figure S2) to take into account
structural information for inferring evolutionary relations. Gatekeeper proteins (SctJ
T3SS family of proteins) were aligned either using ClustalW (3) with the COBALT
server (4) (Figures SLIAand S1B) or using the BLOSSUM matrix (Figure 1B).

The phylogenetic relations were inferred using the Neighbor-Joining method (5). The
optimal trees are shown in Figure 1B. The percentage of replicate trees which the
associated taxa clustered together in the bootstrap test (1000 replicates) are shown
next to the branches (6). The trees are drawn to scale, with branch lengths in the same
units as those of the evolutionary distances used to infer the phylogenetic trees. The
evolutionary distances were computed using the Poisson correction method (7) and
are in units of the number of amino acid substitutions per site. All positions containing
gaps and missing data were eliminated. There were a total of 234 positions in the final
dataset for gatekeeper proteins and a total of 79 for chaperones. Evolutionary analyses
were conducted using the MEGA7 (8) software.

Plasmid construction

The vector used for protein complex production was the bicistronic plasmid
pPROpPET (9). The Escherichia coli strains used for plasmid transformation and
subsequently protein expression are documented in S1 Table. Detailed information, on
the plasmid sets used in this study, is also provided.

The primers used for subcloning into the two polylinkers of the bicistronic plasmid
are shown in S2 Table. With appropriate upper primer modification (inclusion of a
ribosome binding site) or usage of pET26b as an intermediate vector, the bicistronic
plasmid was transformed to tricistronic, so as to enable the simultaneous production
of three polypeptides. Genes were amplified with PCR using as template either pre-
existing expression plasmids bearing Psp genes or the cosmid pPL6 (10) or Eamy
genomic DNA isolation. In each resulting expression plasmid, the first protein carries
an N-terminal Hisg-tag, while the following proteins are untagged. Positive
recombinant plasmid clones were verified using restriction enzyme digestion and
DNA sequencing.

A 2026 bp tricistron containing hrpG,hrpV and hrpJ from Psp was designed and
optimized for codon usage of E. coli host cells (GenScript Biotech). The tricistron
was excised from the parental plasmid (pUC57) with enzymes Ncol/EcoRI and
cloned to respective sites of pPROPET to generate pPROPET/GVJ_PspGs. From this
plasmid, pPROPET/GV_PspGs and pPROPET/GJ PspGs were generated, after
Kpnl/EcoRI and Xhol/Kpnl excisions respectively, blunt-end generation and re-
ligation. For the pET16b/HrpJ Eamy and pET16b/MBP-TEV/HrpJ Eamy
constructions, HrpJ carrying its native stop codon was excised from pET26b/HrpJ
with Ndel/Xhol and ligated to respective sites of pET16b and pET16b/MBP-TEV.
HrpG*™*? —was cloned and employed for interaction analysis with the C-terminal
domain of HrcU, due to the more favorable solubility properties of the fragment



compared to full length HrpG, to the vector pPROPET/G 32U APTH_Psp. The
N265A mutant of HrcU'**** (HrcUc) was constructed using the QuikChange 11 Site-
Directed Mutagenesis Kit, Agilent Technologies and primers documented in S2 Table.

Native agarose electrophoresis

Using established protocols (11) the separately purified proteins HisgHrp and
HrcU'**®°  were co-incubated for 16 hrs at 4 °C before native agarose gel
electrophoresis. Along with the incubated mix, the individual proteins were run side
by side as controls.
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Western blotting and detection

Gels after electrophoresis were blotted for 1 hour at 4 °C (BIORAD wet transfer
system in 1x Tris Glycine buffer in 0.0375% SDS and 20% methanol) on methanol-
activated and equilibrated PVDF membranes (Millipore), and the blots for HrpA2 &
HrpZ1, were blocked overnight at 4 °C in Tris-buffered saline -Tween20 (0.05% v/v,
TBS-T) and 5% non-fat milk. The blots were moved next day, to room temperature
and primary polyclonal antibodies were added in a dilution 1:30000 in TBS-T and 5%
non-fat milk and incubated for 2-hrs at room temperature. Subsequently, the blots
were washed 4 times with TBS-T and secondary antibody was added (anti-rabbit 1gG,
1:5000, Sigma) in TBS-T and 5% non-fat milk, followed by an incubation of 1 hr at
room temperature. HrpJ blots were blocked for 1 hr at room temperature, followed by
an overnight incubation with the primary antibody (1:20000) at 4 °C. Next day the
blots were washed as described before and a 3-hrs incubation with the secondary
antibody was performed at room temperature (anti-rabbit 1gG, 1:5000). Finally, the
blots were thoroughly washed and 6 ml of a 1:1 mix of ECL Clarity (BIORAD)
developer were added, followed by a 3-min incubation with gentle agitation.
Membranes were then transferred to a plastic transparent wrap, air bubbles were
removed and signals were monitored and digitally stored using a BIO-RAD gel
documentation system (Image Lab™ software, BIO-RAD).

AhrpJ knockout mutant generation

To generate the A4hrpJ knockout mutant, an established protocol (12) was followed.
Two PCR amplifications were carried out, generating fragments of approximately 500
bp of the 5’ and 3’ regions flanking hrpJ, using Psp 1448a genomic DNA as a
template. Primers included an EcoRI site and the T7 primer sequence in such a
manner so as to provide homology and a cloning site between the fragments: four
primers were designed (A1, A2: amplify the 5’ region, B1, B2: amplify the 3’ region,
S1 Table). Primers A2 and B2 share an 18 nts homology. After generation of the
AlA2 and B1B2 fragments, the knockout allele was generated using these two
fragments as primers/template. The resulting deletion allele was cloned into pGEM-T
(Promega) and fully sequenced to discard mutations. An EcoRI-produced fragment
containing the flippase recognition target (FRT)-flanked kanamycin resistance gene
was obtained from pGEM-T-nptll-EcoRI and ligated into the pGEM-T deletion allele
digested with EcoRI. Ligated vectors were used to transform E. coli DH5a cells and
selection was achieved directly on LB-kanamycin plates. Non-polar mutants were
verified with Southern analysis and selected for downstream experimentation.



Psp T3SS induction in culture

Confluent LB plates of Psp 1448a wild-type and AhrpG, AhrpV, AhrpJ, AhreC
mutants were obtained after overnight incubation. Biomass from the plates was
harvested with 10 mM MgCl,, precipitated, washed with 10 mM MgCl, and
resuspended to an optical density of 0.3 in Hrp-inducing medium (HIM) pH 5.8,
supplied with 10mM fructose as a carbon source (13). Cultures were incubated at 20
°C for 6 or 24 hrs with agitation.

RNA extraction and RT-gPCR analysis from Psp

10 ml cultures induced for T3SS for 6 hours as described above were used for RNA
extraction performed with PURELINK RNA MINI KIT (Life technologies). 1 pg of
RNA for each treatment was reverse transcribed using SUPERSCRIPT Il 1ST
STRAND (Life technologies) according to the manufacturer’s instructions.
Quantitative Real-Time PCR (RT-qPCR) was carried out on QuantStudio 12 K
FlexReal-Time PCR System (Life Technologies, USA) in 96 well PCR plates, with 25
uL reaction mixture volume, using SYBR SELECT MASTER MIX (Life
technologies) according to the manufacturer’s instructions. The primers used for Real-
Time expression analysis are reported in Table S2. For normalization, the
housekeeping gene 16S rDNA was used. The experiment was performed in triplicate,
including standards and negative controls, using three different batches of cDNA
obtained from three independent RNA preparations. The PCR protocol was 40 cycles
with 95 °C for 20 seconds, 60 °C for 20 seconds, and 72 °C for 20 seconds, after an
initial step of 95 °C for 3 min. The amount of fluorescence given by incorporation of
the SYBR Green dye into double-stranded DNA was evaluated at the end of each
cycle, and analyzed to determine the resulting threshold cycle (Ct) values by
Expression Data Analysis Software (Applied Biosystem). Dissociation analysis of
amplicons was performed (from 60 to 95 °C, with a 0.5 °C increase every 5 seconds)
at the end of each PCR run to check for specific amplifications. The Ct values of each
gene tested were normalized to the Ct values of the housekeeping gene, to obtain
relative expression data for each gene examined. In order to avoid significant
measurement inaccuracies, the amplification efficiency of the primer pair was
estimated producing Real-Time PCR curves for a ten-fold dilution series of Psp
genomic DNA (from 50 ng to 0.5 pg) used as template. The slope of the log-linear
phase of each curve reflects the amplification efficiency, which should range between
90% and 100%, with slope value between —3.2 and —3.4, and R2 of at least 0.998. The
data obtained represent the mean of three independent replications = SD.
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