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Supporting Information

Figure S1. Raman spectra of quinolone standards.

Table S1. Putative metabolites detected on P. aeruginosa biofilm.

Figure S2. Cgo-SIMS tandem MS spectra for metabolites identified on P. aeruginosa biofilm.
Figure S3. Full Cg-SIMS images of metabolites detected in Figure 4 region of interest (ROI).

Figure S4. Spatial co-location of characteristic fragment ions with parent quinolone classes in
Figure 4 ROI.

Figure S5. Low resolution SEM image of Figure 5 ROLI.
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Figure S1. Raman spectra of quinolone standards. Raman spectra of quinolones (i) HHQ and (ii)
PQS are uniquely characterized by contributions from ring deformation, ring breathing and ring
stretching vibrations. Ring deformation vibrations are represented by the bands at 431 cm™, 490
cm™ and 570 cm™ in PQS and at 489 cm™, 573 cm™, 642 cm™ and 753 cm™ in HHQ."? The band at
1031 cm™ in both PQS and HHQ is indicative of ring breathing vibrations. The bands found in the
1300 -1600 cm™ region of the spectrum are characteristic of ring stretching vibrations which are
associated with intense bands. In the PQS spectrum the major bands in this region are at 1371 cm™,
assigned to the C-C stretching vibrations of the quinolone ring with contributions from CH bending
vibrations,* 1557 cm™ attributed to (C-C-C) and (C-N-C) ring stretching vibrations,* and at 1603
cm™ assigned to symmetric C=C stretching vibrations of the quinolone ring.>? In HHQ, the major
bands are at 1353 cm™ arising from C-C stretching vibrations of the quinolone ring with
contributions from CH bending vibrations,* 1553 cm™ attributed to (C-C-C) and (C-N-C) ring
stretching vibrations,* 1501 cm™ and 1593 cm™ assigned to (C-C-C) and symmetric C=C ring
stretching vibrations.! Other significant bands characterized by non-ring vibrations in PQS are 1158
cm™ from CH bending vibrations'* and 1245 cm™ attributed to contributions from CH bending and
CH twisting vibrations.* In HHQ, bands at 1173 cm™ and 1239 cm™ mark similar vibrations.>* CH,
deformation vibrations are observed at 1464 cm™ and 1471 cm™ in PQS and HHQ, respectively.>®
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Compound ID o Mex tht[ang:el-':?;al ot[g:rl-g;d Am
4-quinolone frag. C10HoNO 159.07 159.07* 0.00
3-hydroxyquinolone frag. C1oHaNO2 175.06 175.07* 0.01
4-quinolone frag. C11H1oNO 172.08 172.08* 0.00
3-hydroxyquinolone frag. C11H10NO2 188.07 188.07* 0.00
PC (phosphocholine) CsH1sNO4P 184.07 - 184.08* 0.01
1-HP (1-hydroxyphenazine) C12HsN20 196.06 197.07 197.09 0.02
1-MP (1-methoxyphenazine) Ci3H10N20 210.08 211.09 211.10 0.01
HHQ (2-heptyl-4-quinolone) CisH21NO 243.16 24417 24417 0.00
PQS (2-heptyl-3-hydroxyquinolone) CisH21NO2 259.16 260.17 260.17 0.00
HQNO (4-hydroxy-2-heptylquinolone-N-oxide) CisH21NO2 259.16 260.17 260.17 0.00
Co:1-NHQ (2-nonenyl-4-quinolone) CisH2sNO 269.18 270.19 270.19 0.00
NHQ (2-nonyl-4-quinolone) C18H2sNO 27119 272.20 27219 -0.01
Co:1-NQNO (4-hydroxy-2-nonenylquinolone-N-oxide) [ CisH2sNO2 28517 286.18 286.19 0.01
Co-PQS (2-nonyl-3-hydroxyquinolone) CigHzsNOz 287.19 288.20 288.20 0.00
Co-NQNO (4-hydroxy-2-nonylquinolone-N-oxide) CigHzsNOz 287.19 288.20 288.20 0.00
C11:1-UHQ (2-undecenyl-4-quinolone) Cao0H27NO 297.21 298.22 298.22 0.00

Table S1. Mass list for metabolites detected by Cgo-SIMS analysis of P. aeruginosa biofilm.
Compounds listed in bold typeface were confirmed with in situ tandem MS (spectra shown in
Figure S3). * Indicates fragment ion detected as M* or M™.
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Figure S2. Cg-SIMS tandem MS spectra of biofilm metabolites. Spectra were collected directly
from the untreated biofilm surface. Characteristic fragment ions matching those reported in previous
work” are labeled in the spectra and color-coded in cases of isobaric species.

sS4



TIC {m/z 100-300) PCM'—m/z184.08 _ 1-HPM™-m/z196.08 | 1-HP MH"—m/z197.09

- -

»

"(0-100cts) T -

——

1-MPM™ —m/z 210.0'9 HHQ—m/z 244.17 . PQS/HQNQ —m/z 260,17

- g - i

(0-50 cts)

Co4-NHQ—m/7 270.19

Figure S3. Full Cg-SIMS images of metabolites detected in Fig. 4 ROI. Scale bar = 250 um.
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Figure S4. Spatial co-location of characteristic fragment ions with parent quinolone classes in
Fig. 4 ROI. 4-quinolone HHQ and characteristic fragments m/z 172/159 show good agreement of
spatial localization throughout the imaged region, likewise the 3-hydroxy-4-quinolone PQS and
characteristic fragments m/z 175/188 are co-localized differently. Scale bars = 200 pum.
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Figure S5: Low resolution SEM image of Figure 5 ROI. An electron micrograph of the region
around the “quinolone hot spot” shown in Figure 5 shows smooth biofilm surface elsewhere,
compared with a coarser texture and visible individual cells in the region of intense quinolone (and
phosphocholine) signal.
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