Supplemental Figure legends

Figure S1 Assessment of linear quantitation range for emPAl spectral counting and selected
reaction monitoring (SRM). Bovine serum albumin (BSA) tryptic digest was spiked into the P.
aeruginosa tryptic digest at a ratio from 1:10 — 1:10,000 (w/w) as shown. A) emPAl spectral counting
demonstrated over three orders of magnitude linear range to quantify BSA peptides. It is noted that at the
1:10,000 dilution point fewer than three minimal unique peptides from BSA were quantified. PA1800
trigger factor (Tig) showed constant levels of P. aeruginosa proteins in different BSA dilution points. B)

SRM demonstrates four orders of magnitude linear quantitation range for three BSA peptides.

Figure S2 Assessment of coefficient of variation (CVs) of spectral counting measurement by emPAl.
Exponentially Modified Protein Abundance Index (emPAl) was used as spectral counting method (1).
The CV of each protein emPAI was calculated from seven replicate analyses in dosage treatment or 5
replicate analyses of the time course treatment. Approximate 40% median CV was found. The tight CV

is useful to distinguish small protein fold change (Figure S5).

Figure S3 Protein quantitation correlation of spectral counting and SRM. The fold change for ten
proteins (IbpA, ClpB, DnaK, PA0779, HslU, HslV, DhcB, BkdB, TufA, Tig) at different tobramycin
treatment conditions were compared. X axis: protein fold change quantified by spectral counting. Y axis:
protein fold change by SRM, which was the average of the peptide ratio. A) The full range (0 to 100 fold
change) and all quantitation points are shown. A close to 45° linear regression relationship with the
correlation coefficient of R?=0.96 was observed, indicating the strong quantitation correlation. B) To
further validate the correlation, four IbpA quantitation points (highest fold changes) were removed, and
the linear correlation was reassessed. The remaining quantitation points also indicate a linear correlation

of R?=0.61.



Figure S4 Comparison of tobramycin responsive genes in transcriptomics (2) and proteomics
analyses. A total of eleven common tobramycin induced genes at both mRNA and protein levels were
identified, they were: IbpA, ClpB, PA0779, HslU, HslV, PA4971, GshA, PA4061, GrpE, DnaJ and
PA4842. Other tobramycin responsive genes detected at the RNA level were not able to be quantified by
proteomics, probably due to the low abundance of protein. The y axis for transcriptomics data was the
hybridization intensity ratio of +/- Tob, and for proteomics data was the emPAl ratio of Tobismin/CK and
Tobsomin/CK. The x axis was the protein rank number by high to low fold change of RNA. RNA data was
compared to proteomics data from 15 min and 60 min treatments. At the time point of 15 min, a general
higher fold change was observed at the RNA level. However, at the time point of 60 min, the fold change
of many proteins exceeded their RNA fold change level, suggesting post-transcriptional regulation for
these proteins in tobramycin treatment. The overall direction of change for the tobramycin up-regulated
genes appeared to be consistent between RNA and proteins, but no strong correlation was observed in

terms of the extent of the fold change (R?=0.34).

Figure S5 Validation of statistically altered proteins of small fold change. It is noted that a number of
proteins lower than 2 fold spectral counting changes were detected as statistically altered proteins. We used
three different approaches to verify whether these statistical changes are real. A) We found that most of
these proteins were quantified by more than five unique peptides. Higher spectral counts can be translated
as higher statistical power, thus enabled the differentiation of small fold changes. Plotting the emPAI values
with 95% confidence intervals recapitulates these statistical differences. B) We developed SRM assays to
examine the small fold changes for some of these proteins. In the case of GroEL and Lon, their small but
significant changes were unequivocally confirmed. C) We manually extracted the ion chromatogram (XIC)

for precursor ions of peptides for some of these proteins. In the examples of GroEL, FaoA and MexE, the



results of XIC also showed consistent changes with spectral counting results. In addition, we examined the
biological functions of these low but statistically significant level fold change proteins, and found in many
cases the biological functions of these proteins were related to the functions of many high fold change
proteins. Thus, this group of small but statistically significantly changed proteins was substantiated and
was included in the functional analysis. Statistical significance of the fold change is indicated with red

asterisk. TufA is shown as control and did not exhibit significant changes.

Figure S6 Gene ontology analysis for tobramycin down-regulated proteins. A) Overrepresented
pathways for proteins down-regulated in the tobramycin dosage experiments. The statistic test was
analyzed in BiNGO as described in Figure 4. The y-axis significance value was converted from P value
by taking 1og10, and the corresponding 0.01 and 0.05 significance levels are indicated in the figure. The
pathways of carbon metabolism, nucleotide metabolism and proteins synthesis were statistically down-
regulated in response to tobramycin. B) Overrepresented pathways for proteins that were down-regulated
in the tobramycin time course treatment were consistent with the down-regulated pathways in dosage

treatment.

Figure S7 Quantitative proteome network of proteins that were statistically decreased at 1.0 pug/mi
tobramycin 360 min treatment. The protein fold change quantified by emPAI spectral counting is
illustrated in green. Many proteins in the pathways of protein synthesis, nucleotide metabolism, glucose
and TCA carbon metabolism and energy derivation and electron transport activities were statistically

down-regulated at 1.0 pg/ml tobramycin after 360 min treatment.



Figure S8 Tobramycin minimal inhibitory concentration (MIC) assays for P. aeruginosa mutants.
Tobramycin MIC assays were performed in two-fold dilution series in the range of 0.03 to 1.0 pg/ml.
Sample loading map is illustrated in the 0.125 pg/ml series, and was kept the same for all concentrations.
MPAOL is the wild type control strain, PA3303 is the control strain for transposon insert. Strains shown
in red are the transposon mutants for single-gene knockouts. PAQ779 (a, b), clpB (a) and hslV (a, b, ¢)
strains refer to PA0779 (PW2411, PW2414), clpB (PW86512), hslV (PW9487, PW9485, PW9486) (3).
Single gene mutants also include Aftsh in-frame deletion mutant and ibpa inactivation mutant with lux
insertion. PKH181 is the control strain for lux insert. Double mutants were shown in blue, and three
independent transformants (1,2,3 suffix) of each double mutant were assayed. Strains ibpa, PKH181,
PA3303 were spotted twice or three times per plate to examine the consistency in sample loading
(approximately 10° cells were intended to load at per spot). MIC is the lowest concentration where the
lawn growth of the spotted cell was abolished after 18 hours incubation at 37°C. In plates 0.03 pg/ml and
0.06 pg/ml, Aftsh mutant is highlighted, because it shows that inactivation of single ftsH gene causes P.
aeruginosa to be hypersensitive to tobramycin as reported in Hinz et al. (4). In plate 0.25 pg/ml, hslV
single mutant ibpA/hslV double mutants are highlighted, because ibpA/hslV double mutants show greater
sensitivity to tobramycin compared to ibpa single mutant and hslV (PW9485, PW9486) mutants. In plate
0.5 pg/ml, clpB and PA0779 single mutants, and ibpA/clpB and ibpA/PA0779 double mutants are
highlighted, because it shows that ibpA/clpB and ibpA/PA0779 have higher sensitivity compared to single
mutants ibpa, clpB and PA0779. Results were repeated with three transformants for each double mutant
strain, and similar trend was observed (see Figure 7 for summarized results). It should be noted that we
recently identified the genotype segregation of mexT allele that occurs in MPAOL1 cells, which causes
progenitor cells to have sensitivity changes in chloramphenicol resistance. While we confirmed that
double mutant share the same mexT r-allele as ibpa mutants and MPAOL1 strains, transposon single
mutants clpB, hslV and PA0779 contain mexT s-allele, and thus the tobramycin sensitivity changes of

double mutants compared to clpB, hslV and PA0779 should be taken with caution.
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Figure S2
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Figure S3
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Figure S4

Relative fold change
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Figure S5
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Figure S6
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Figure S7
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Figure S8
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