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FTIR metabolomic fingerprint reveals different modes of action exerted by
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MIC (uM) 24h
S. Typhimurium AinvA AttrC S. Bongori
IL anion
IL cation chloride nalidixate chloride nalidixate chloride nalidixate chloride nalidixate
[Cymim]" > 1000 793 +275 > 1000 > 1000 > 1000 > 1000 > 1000 238 +00
[C,mim]" > 1000 913 +0.0 > 1000 > 1000 > 1000 > 1000 > 1000 608 +26.3
[C+Cymim]* > 1000 384 +95 > 1000 > 1000 > 1000 > 1000 > 1000 219 +0.0
[C4mim]* > 1000 984 +644 >1000 > 1000 > 1000 > 1000 > 1000 351 +£122
[Csmim]" > 1000 948 +62.1 >1000 > 1000 > 1000 > 1000 > 1000 203 +£0.0
[Cgmim]* > 1000 1618 + 1243 > 1000 > 1000 > 1000 > 1000 > 1000 481 £356
[TMC,A]" > 1000 50.5 +325 > 1000 > 1000 > 1000 > 1000 > 1000 232 +48
[TMC,A]" > 1000 87.7 +201 > 1000 > 1000 > 1000 > 1000 > 1000 927 +61.1
[TMCgA]" > 1000 500 +26.7 >1000 > 1000 > 1000 > 1000 > 1000 218 +£34
[TMC,,A]" > 1000 724 £627 >1000 579.2 > 1000 579.2 > 1000 302 +£105
[TMC,,A]" > 1000 744 +67.0 > 1000 > 1000 > 1000 > 1000 > 1000 68.0 +88.3
[TMC,cA]" 1099 =+ 141 147 +39 1404 +70.1 87.1 £435 946 +252 871 +435 427 +£106 133 +33
[TC,MAT]" > 1000 400 +307 > 1000 > 1000 > 1000 > 1000 > 1000 1568 39
[TCMAT" 38.7 +0.0 347 +£15.0 516 +£223 521 +£0.0 387 +£0.0 521 +£0.0 387 +0.0 260 +£0.0
[Emmor]* > 1000 1045 +615 >1000 > 1000 > 1000 > 1000 > 1000 306 £ 113
[Empip]* > 1000 50.7 +33.2 > 1000 > 1000 > 1000 > 1000 > 1000 435 +376
[Bmpyr]* > 1000 1775 +143.8 > 1000 > 1000 > 1000 > 1000 > 1000 341 +11.8
[TC,MP]" > 1000 871 +348 > 1000 > 1000 > 1000 > 1000 > 1000 305 +87
[TCMP]* 371 +0.0 222 +£55 371 +£00 222 £55 371 +0.0 222 +55 371 +0.0 254 +00
Na* n.t 389 +19.9 n.t > 1000 n.t. > 1000 n.t. 281 +97
S. Arizonae S. Indica S. Houtenae S. Salamae
IL anion
chloride nalidixate chloride nalidixate chloride nalidixate chloride nalidixate
> 1000

[Cymim]" > 1000 238 £00 > 1000 634 £275 > 1000 476 0.0 > 1000 31.7 +£137
[C,mim]" > 1000 456 +0.0 > 1000 1217 +527 > 1000 456 0.0 > 1000 304 +132
[C+Cymim]* > 1000 219 £00 > 1000 96.8 +744 > 1000 676 +348 > 1000 219 +0.0
[C4mim]* > 1000 351 +£122 >1000 1125 +487 > 1000 984 +644 > 1000 422 +36.5
[Csmim]* > 1000 203 £00 > 1000 813 +00 > 1000 542 +£235 > 1000 339 +117
[Cgmim]" > 1000 56.5 +29.1 > 1000 2259 =+ 1163 > 1000 885 +521 > 1000 443 £26.0
[TMC,A]" > 1000 264 +174 > 1000 59.2 +30.2 > 1000 424 +176 > 1000 264 +174
[TMC,A]" > 1000 857 +68.0 > 1000 1405 +46.3 > 1000 745 +309 > 1000 485 +£312
[TMCGAT" > 1000 315 +£103 >1000 629 +205 > 1000 629 +£205 > 1000 835 +£101.0
[TMC,,AT* > 1000 241 +105 > 1000 724  +00 > 1000 60.3 +209 > 1000 302 +105
[TMC,,A]" > 1000 68.0 +883 > 1000 102.0 +58.9 > 1000 793 +785 > 1000 68.0 +88.3
[TMC,cA]" 854 +211 133 +33 1709 +423 265 +66 753 +388 133 +33 59.0 347 133 +33
[TC,MA]" > 1000 168 +39 > 1000 634 +157 > 1000 55.8 + 287 > 1000 1568 +39
[TCsMAT" 64.4 +223 26.0 +0.0 644 +£223 260 +0.0 516 +£223 260 +0.0 387 +0.0 347 +£15.0
[Emmor]* > 1000 378 +10.8 >1000 757 +187 > 1000 757 +£187 > 1000 378 +229
[Empip]* > 1000 29.0 +125 > 1000 724 +251 > 1000 435 +0.0 > 1000 181 +6.3
[Bmpyr]* > 1000 273 +118 > 1000 546 +23.6 > 1000 546 +236 > 1000 171 £59
[TC,MP]" > 1000 305 +87 > 1000 1219 + 1045 > 1000 813 +£53.2 > 1000 218 +87
[TC;MP]* 495 +£214 222 +£55 371 +£00 222 +55 309 +107 222 +55 278 +13.1 222 +55
Na* n.t. 224 +£97 n.t 67.3 +0.0 n.t. 56.1 +19.4 n.t. 224 +97

n.t.— not tested
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Fig. S1 FTIR spectroscopy-based dendrograms of S. Typhimurium after long-term treatments. The dendrograms show no cluster formation caused by the

long-term treatments with the ionic liquids based on [TCgMA], [TMCyA] and [TMC,A] and the controls, PBS and sodium nalidixate. No distinct effect is obvious
in the region of fatty acids (A, B) or in the protein region (C, D), neither in S. Thyphimurium (A, C) or the naldixine insensitive mutant AttrC (B, D).
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Clustering and concentration-dependent effects of [TCsMA][CI] and [TMC;6A][Cl] treatment on S. Typhimurium in the spectral region of proteins.
(A, C) FTIR spectroscopy-based dendrogram of S. Typhimurium after short-term treatments with [TCgMA][CI] / [Nal] (A) and [TMCycA][Cl] / Nal (C) with sodium
nalidixate and PBS as controls show no cluster formation based on treatments with the ionic liquids. (B, D) FTIR spectra of S. Typhimurium treated with three
different concentrations of [TCgMA][CI] (B) and [TMC;6A][CI] (D) in the spectral range 1,800 to 1,500 cm, showing the concentration dependency of spectral

changes.
Table S2 Reduction of S. Typhimurium CFUs after 1 hour exposure to ILs.
Log reduction of S. Typhimurium CFU after 1h exposure to ILs
10000 mg/L 20000 mg/L 40000 mg/L
NaNal n.t. -0.66 +0.25 -3.97 +1.72
+ nalidixate -1.21 +0.39 -0.30 +0.24 -0.66 +0.08
[TMCAI" hioride 000  +0.04 004 006 007 008
25 mg/L 50 mg/L 100 mg/L 200 mg/L
[TMC,,AT" nalidixate n.t. -0.23 +0.04 -0.94 +0.11 -2.55 £1.08
16 chloride -0.14  £0.02 -0.87  #0.32 -242  £1.62 n.t.
250 mg/L 500 mg/L 1000 mg/L
[TC;MA]" chloride -1.87 +0.75 -4.04 +1.61 -6.94 +3.86
1250 mg/L 2500 mg/L 5000 mg/L
[TC:MA]" nalidixate -4.17 +5.26 -8.52 +2.96 -6.81 +4.41

n.t.— not tested
Bold numbers indicate a > 3 log CFU reduction (99.9%)
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Fig. S3 FTIR spectroscopy-based analyses of S. Typhimurium after short-term treatments in the spectral range of proteins (1,800 to 1,500 cm). (A) The
HCA of the protein region shows not clear cluster formation depending on the short-term treatment with ionic liquids based on the cations [TCsMA], [TMC;6A]
or [TMC4A]. However, there is cluster formation correlating with higher viability of the cells (on the right, comprising PBS treated cells). (B) In the principal
component analysis is no distinct effect obvious caused by the treatment with ionic liquids ([TCgMA] (red), [TMCy6A] (blue) and [TMC,A] (pink)), sodium
nalidixate (green) or no treatment (PBS, black).
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