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Figure S1. Protein identification rates in PA14. (A) Protein samples of the PA14 AlysAAargB double
mutant, cultured in M9 medium supplemented with arg10 and lys8, were subjected to LC-MS/MS.
The MaxQuant software was used for identification of proteins extracted from the 39-45 kDa SDS-
PAGE area following in gel digestion. The identification rate was normalized to the number of
proteins identified in unlabeled cells (0 h incubation time). Protein samples of PA14 wt (B) and the

tn/dcC mutant (C) were cultured in M9 lys8 medium. n=1 for all experiments.
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Figure S2 MS-based protein quantification after LysC and/or trypsin digestion. /n silico analysis (left
bar) and LC-MS/MS based (right bar) protein quantification rates following digestion of PA14
proteome either by LysC, trypsin or combination of LysC and trypsin. For the in silico analysis only
unique peptides with 7 to 35 amino acids length exhibiting a C-terminal lysine were considered. Upon
in gel digestion of the full lysate, 1:1 lys8 labeled/unlabeled protein lysates of the tn/dcC mutant were
analyzed using LC-MS/MS. The raw files were processed by application of the MaxQuant software.

n=1 for the experiment.
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Figure S3 Ratio-threshold for relevant protein abundance change. Proteins of the tn/dcC mutant
either labeled by lys8 or lysO were mixed 1:1. Labeled/unlabeled protein ratios were determined by
in gel digestion, LC-MS/MS analysis and subsequent MaxQuant processing. Upper and lower limits
for unchanged abundance in proteome analysis were defined as interval of 95 % proteins quantified
in this control experiment. Upper threshold was defined as ratio higher than 1.2 and lower threshold

as ratio lower than 0.83. n=2 for the experiment.
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Figure S4 Correlation of biological replicates of the quantitative proteome analysis. Log, ratios of all
guantified proteins of three biological replicates of thprmC and tnprmC::prmC in relation to the lys8
labeled tnldcC standard were plotted against each other and squared Pearson’s correlation

coefficient for each combination was calculated.
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Figure S5 Transcriptome - proteome correlation in PA14. (A) Protein intensities of the PA14 tnprmC
strain complemented with pUCP20::prmC were determined by MaxLFQ algorithm of the MaxQuant
software package (Cox et al., 2014). CPM (counts per million) are the normalized reads of RNA-seq
results, r* indicates squared Pearson’s correlation coefficient. n=3 for the experiment. (B) 25 % of all
genes with the highest protein/mRNA ratio (red dots) and 25 % of all genes with the lowest
protein/mRNA ratio (blue dots) were used for enrichment in PseudoCAP groups. AAsynth = Amino

acid biosynthesis and metabolism; CellEnv = Cell wall / LPS / capsule; EnergMb = Energy metabolism;

5
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FAPOL = Fatty acid and phospholipid metabolism; Hypoth = Hypothetical, unclassified, unknown;
NuclSynth = Nucleotide biosynthesis and metabolism; Secreted = Secreted factors (toxins, enzymes,
alginate); SmallTrans = Transport of small molecules; TRs = Transcriptional regulators; TwoComp =
Two-component regulatory system. The * indicates significantly (p-value < 0.05; hypergeometric

distribution) enriched or reduced functions in particular groups.
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Figure S6 PseudoCAP enrichment analysis of top100 /Jow and top100 high proteins. The ratios
between protein to mRNA ratios of tnprmC and tnprmC::prmC strains were used for PseudoCAP
enrichment analysis in the 100 proteins exhibiting the lowest values for the ratio between protein to
MRNA ratios of tnprmC or tnprmC::prmC strain (top100 /low) or the 100 proteins exhibiting the
highest values for the ratio between protein to mRNA ratios of tnprmC or tnprmC::prmC (top100
high) condition. The enrichment factor is calculated in relation to all genes quantified on protein
level. Only categories with at least one significantly enriched group are depicted. SmallTrans =
Transport of small molecules; Transletc = Translation, post-translational modification, degradation;
AAsynth = Amino acid biosynthesis and metabolism; Ccatab = Carbon compound catabolism;
ChapHsp = Chaperones & heat shock proteins. The * indicates a significant enrichment or reduction

with p-value £ 0.05, calculated by hypergeometric distribution.
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Figure S7 PrmC expression under different environmental conditions (Dotsch et al., 2015). We re-
analyzed previously recorded data on mRNA expression levels in PA14 grown under 14 different
conditions. The environmental conditions used for cultivation were as follows: exponential growth
phase (exp), transition phase (trans), stationary growth phase (stat), 24-h-old static biofilm (bf24),
48-h-old biofilm (bf48), attached cells (att), nonattached population in attachment experiment
(att_c)(Godeke et al., 2012), heat shock at 42 °C (heat42) or 50 °C (heat50), anoxic cultivation (anox),
minimal phosphate concentration (DMIlowP), mouse tumor infection model (exvivo), iron deficiency
(low iron) and low osmolarity (low osmo). The expression values were normalized to the exponential
growth phase condition. The * indicates a significantly altered expression level compared with the

exponential growth phase condition with an adjusted p-value < 0.05.
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Figure S8 PrmC expression in 369 clinical isolates compared to housekeeping genes. (A-H)
Normalized expression of prmC and seven housekeeping genes (proC (PA14_05150), rpoD
(PA14_07520), acpP (PA14_25670), nuoD (PA14_29990), ppsA (PA14_41670), nadB (PA14_54450)
and mutL (PA14_65350)) in 369 clinical P. aeruginosa isolates is shown. The data were acquired in

the context of transcriptome profiling of the clinical isolates by RNA sequencing (RNA-seq data will
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be published elsewhere). Normalization was achieved as follows: reads per gene (RPG) were divided
by the sum of all RPG multiplied by 1 mio; to compare variation of different gene expression levels,
the normalized gene expression was divided by the mean of normalized gene expression across all
369 isolates multiplied by 1 mio (CPM: counts per million). CV: coefficient of variation. (I) Using the R
function var.test (R-Core-Team, 2015) variations of gene expression across the isolates were
compared with each other resulting in p values that indicate the difference in CV. P-values were
adjusted using the false discovery rate (FDR). Only p-values based upon comparison with genes

exhibiting a lower CV are depicted. Dashed grey line shows p=0.05.
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Figure S9 Stop codon distribution of PA14 genes in PseudoCAP categories. The percentage of genes
with one of the three stop codons in the PseudoCAP categories was calculated. DNAetc = DNA
replication, recombination, modification and repair; SmallTrans = Transport of small molecules;
Transletc = Translation, post-translational modification, degradation; Membrane = Membrane
proteins; TranscRNA = Transcription, RNA processing and degradation; Putative = Putative enzymes;
EnergMb = Energy metabolism; AAsynth = Amino acid biosynthesis and metabolism; TRs =
Transcriptional regulators; NuclSynth = Nucleotide biosynthesis and metabolism; CIM = Central
intermediary metabolism; Ccatab = Carbon compound catabolism; PhaTraPla = Related to phage,
transposon, or plasmid; ChapHsp = Chaperones & heat shock proteins; MotAtt = Motility &
Attachment; All genes = Predicted PA14 open reading frames. The * indicates a significantly altered
value compared to all genes of the PA14 strain with a p-value < 0.05, calculated by hypergeometric

distribution.
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Materials and Methods S1

Preparation of protein extracts

Cell pellets were washed in ice-cold PBS (136.89 mM NacCl, 8.10 mM Na,HPO,, 2.68 mM KCl, 1.47 mM
KH,PO,, pH 7.4), frozen at -80 °C, thawed on ice and re-suspended in SDS-lysis buffer (20 mM TRIS-
HCl, pH 6.8, 2% SDS, 6.8% glycerol, 20 mM DTT, 1x Protease inhibitor (Roche). The lysate was
homogenized by ultrasonication (Ultrasonic Homogenizer Bandelin Sonopuls 2070, 5x 10 sec,
6 cycles, 50% power) and centrifuged for 10 min at 18,000 g. The protein concentration was
determined using the DC Protein Assay (Bio-Rad) according to manufacturer’s instructions. The
supernatant was incubated at 95 °C for 5 min and alkylated by addition of acrylamide to a final
concentration of 2 % for 30 minutes at room temperature. Bromophenol blue (0.005 % (w/v)) was
added. Proteins were separated by SDS-PAGE (12 % acrylamide) and fixed by incubation in aqueous
solution containing 25 % isopropanol and 10 % acetic acid for 15 min. After washing with water, the

gel was stained for 15 min using PageBlue Protein Staining Solution (Thermo Scientific).

Protein digestion and peptide extraction

For proteome analysis the whole gel lane was cut into 12 gel pieces of approx. 1 mm size from high
to low molecular weight. Two of those 12 gel pieces were pooled as follows: 1+7, 2+8, 3+9, 4+10,
5+11, and 6+12 to get optimal distribution of sample complexity over the six resulting LC-MS/MS
samples. Gel pieces were washed and destained three times with 200 uL destaining buffer (50%
acetonitrile (ACN), 50 MM ammonium bicarbonate in water) at 37 °C, dehydrated using ACN and
finally dried in a vacuum centrifuge. To digest proteins, LysC solution (50 mM pH 8.5 TRIS-HCI,
10 ng/uL LysC) or trypsin solution (10% ACN, 20 mM ammonium bicarbonate in water containing 5
ng/uL trypsin) was added and pre-incubated for 1 h on ice. Additional buffer was added and samples
were incubated for 16 h at 37 °C. Digestion was terminated by adding 50 pL of 0.5 % trifluoroacetic
acid (TFA) solution containing 50 % ACN and samples were incubated for 10 min at room
temperature. The supernatant was collected in a new reaction tube. The peptides were recovered

from the gel pieces by addition of 200 pL of 0.2 % trifluoroacetic acid (TFA) solution containing 50 %
12
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ACN during incubation at room temperature for 30 min. The supernatant was collected and a final
peptide extraction with 100 uL ACN was performed. All peptide containing supernatants were
pooled, dried in a vacuum centrifuge and stored at 4 °C. For LC-MS/MS analysis peptides were
dissolved in 50 pL 0.1 % TFA solution containing 2 % ACN under shaking at 800 rpm for 30 min. The
solution was centrifuged at 20,000 g for 30 min and 20 pL of the supernatant was used for LC-MS/MS

analysis.

LC-MS/MS analysis

Analysis of peptide samples was performed as described previously (Schroder et al., 2015) with
minor changes using a reversed phase nanoflow ultrahigh pressure liquid chromatography (RSLC)
system (Thermo Fisher Scientific) and an LTQ Orbitrap Velos mass spectrometer (Thermo Fisher
Scientific). The peptide solution was loaded onto a 20 mm trap column (3 um C18 particle, 2 cm
length, 75 um 1D, Acclaim PepMap, Thermo Scientific) and desalted with a flow rate of 6 pl/min using
0.1 % TFA solution for 5 min. For further separation of the peptides, the trap column was switched
into the nanoflow of a 50 cm long reversed phase column (2 um C18 particle, 75 um 1D, Acclaim
PepMap, Thermo Scientific). Peptide elution was achieved by application of a 70 min or 200 min
binary multistep gradient of solvent B (80 % ACN, 0.1 % formic acid (FA)) in solvent A (0.1 % FA) with
a flow rate of 250 nL/min. The column temperature was set to 45 °C. The outlet of the HPLC system
was directly connected to a Nano Spray Flex lon Source Il (Thermo Scientific) of the LTQ Orbitrap
Velos mass spectrometer using metal-coated fused-silica emitters (Silica Tip, 10 um i. d., New
Obijectives) applying a voltage of 1.3 kV. A resolution of 60,000 based on m/z 400 in a mass range of
m/z 300 to 1,800 was set for precursor overview scans which were stored in the profile mode. For
CID fragmentation the ten most intensive ions with charges two or higher and a minimal intensity of
2,000 counts were selected. Normalized collision energy was set to 38.0, the activation time to 10 ms
and activation Q in the LTQ to 0.25. Fragment ion mass spectra were recorded at normal scan rate in

the LTQ and stored as centroid m/z value and intensity pairs. Using the active exclusion function

13
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ensures that ions fragmented once were excluded for second fragmentation for 70 s within a mass

window of 10 ppm of the respective m/z value.

Data processing

The raw files generated by LC-MS/MS analysis were further processed using the MaxQuant software
package (version 1.5.2.8) (Cox and Mann, 2008). Mapping of detected fragments to peptide
sequences was performed by the implemented search engine Andromeda (Cox et al., 2011) using a
self-made database of combined P. aeruginosa strain PA14 annotated entries of UniProt database
and Pseudomonas Genome Database (Winsor et al., 2011; UniProt, 2014). A false discovery rate
(FDR) of 1 % both for peptide spectrum match and protein identification and a “minimal peptide
length” of 7 amino acids was used. Maximum deviation was set to 4.5 ppm for precursors and 0.5 Da
for MS/MS fragments. Multiplicity was set to 2 with lys8 or argl0 as heavy labeling. “Maximum
labeled proteins” was set to 2 and as digestion enzyme LysC or trypsin with a maximum of missed
cleavages of 2 was selected. Besides unmodified peptides the modifications acetyl (protein N-
terminal), oxidation (methionine), deamidation and propionamide (cysteine) were accepted. The “re-
quantify”- and “match between runs”-features were activated except for analysis of the SILAC
incorporation efficiency. To exclude unspecific identification the reverse mode was used to generate
decoy sequences. For ratio calculation, at least two ratio counts based on razor and unique peptides
were ensured. The resulting txt-file containing the identified proteins was further processed by
spreadsheet application Excel (Microsoft). Identified entries of the implemented contaminants list,
entries found in the reverse database and entries “identified only by side” were excluded from
further data processing. Labeling stability was determined by counting identified proteins for each
sample. In order to calculate incorporation efficiencies, protein ratios of respective samples were
used applying the equation efficiency = ratio/(ratio+1). Mean incorporation efficiencies were
calculated including proteins or peptides which were detected in every sample and in at least two of

the three replicates per sample.
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