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Table S1 — Metabolomics dataset, which contains the abbreviation of the identified metabolites in the first
column and their relative abundance in each sample of each condition in the subsequent columns.
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bnz 045 035 027 037 034 028 041 042 062 041 048 091 038 09 040 033 036 059 034 060 0.22
ala-L 422 364 287 326 1090 1655 1462 0.00 0.00 0.00 000 480 597 723 1021 847 519 363 336 4.06 459
gly 116 142 125 134 228 251 209 180 183 152 137 069 108 110 150 108 114 184 000 191 149
dca 020 027 032 026 032 023 031 063 075 062 071 059 032 055 045 052 041 052 047 081 0.39
3c3hmp 0.18 017 018 020 046 077 067 000 000 000 000 000 000 000 027 022 022 000 000 000 000
val-L 377 313 241 317 1234 2022 1756 257 278 210 193 6.04 535 618 1421 11.10 1001 174 156 229 1.90
akg 0.00 000 0.00 000 401 436 362 000 000 000 000 000 000 000 000 000 000 0.0 000 0.00 0.00
leu-L 255 229 234 241 495 517 461 226 193 177 166 197 178 224 321 255 198 135 141 209 1.23
ile-L 143 124 123 125 269 272 240 140 121 082 080 09 097 115 163 144 141 064 073 100 0.79
pep 065 064 043 051 107 066 052 010 022 016 013 011 016 032 025 0413 012 0.00 000 0.00 0.00
pro-L 262 240 191 202 651 934 824 182 206 171 148 268 342 447 423 332 279 181 148 194 142
acon-C 028 047 030 036 208 28 205 014 031 019 012 009 011 014 015 012 010 020 014 018 0.20
thr-L 048 045 040 031 145 256 193 017 028 015 015 035 026 035 031 020 026 0.00 000 000 0.00
ser-L 005 005 009 006 063 08 069 008 007 007 007 014 012 014 021 017 017 000 0.00 0.0 0.00
pyrglu 549 568 374 448 1355 2239 1935 193 3.06 247 165 233 471 6.82 1345 773 755 108 074 120 0.79
cit 571 6.97 381 456 4665 56.75 4429 102 182 130 108 1.07 126 212 205 139 122 172 119 169 1.68
asp-L 2425 2417 1579 1949 7657 11584 92.02 804 926 655 569 502 1524 2208 27.17 1825 16.03 2.89 264 3.62 295
ttdca 15.02 21.00 18.18 19.10 15.04 1362 1256 6.30 6.82 533 596 378 577 576 946 630 591 345 427 501 265
glu-L 2245 2221 17.01 1869 51.86 7465 63.19 7.58 1091 695 549 481 1559 1895 2864 19.15 2249 3.76 231 292 311
pdca 8.86 1042 955 954 807 705 627 266 259 191 262 132 230 223 531 349 319 093 040 141 082
acglu 000 000 000 000 031 031 025 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00
1013mlt 38.87 50.12 47.21 46,58 49.98 40.81 4242 39.68 43.15 28.91 3471 11.19 19.09 1946 3582 25.60 24.09 21.03 23.80 26.32 13.81
phe-L 102 068 067 071 105 120 103 054 048 045 036 047 035 043 052 045 030 035 039 053 032
1l4mpdca 13.40 18.95 17.03 17.80 21.72 2055 17.81 10.93 1333 9.22 1217 263 4.15 430 2305 14.82 1703 095 0.88 096 0.69
ocdcea 36.10 58.15 48.74 49.75 50.68 4552 4623 599 580 547 433 1029 1413 1575 2428 1527 1516 6.70 556 931 4.33
ocdcin  14.25 2369 19.90 20.61 2031 1863 1884 000 0.00 0.00 0.00 409 574 654 969 608 6.09 000 0.0 000 0.00
ocdca 2580 421 38 357 343 294 307 271 362 254 224 168 178 177 203 175 202 148 132 200 0.76
lys-L 000 000 000 000 085 140 108 000 000 000 000 000 0.00 000 000 000 000 000 000 0.00 0.00
ma 0.00 000 0.00 000 08 101 098 000 000 000 000 000 000 000 000 000 000 0.0 000 0.00 0.00
hxa 231 218 215 261 29 152 230 270 387 291 303 930 536 823 334 293 257 337 270 506 239
fum 084 090 074 083 183 325 277 089 097 09 126 036 042 048 081 069 053 154 080 111 110
succ 197 169 123 149 362 346 320 168 205 156 187 4.09 238 307 416 413 156 448 316 316 5.69
lac-L 1263 1022 953 9.33 1266 13.04 1310 881 1072 927 1135 1234 569 991 914 856 631 838 438 673 515
mal-L 000 0.00 000 000 124 226 176 000 000 000 000 035 034 044 000 000 000 000 0.00 000 0.00
octa 324 288 279 327 382 221 290 492 527 402 528 698 378 638 397 373 253 453 322 497 335
itcon 0.00 0.00 0.00 0.00 1246 12.60 1282 000 0.00 000 0.00 0.00 000 0.0 000 0.0 000 0.0 000 0.00 0.00

nac 159 178 163 18 312 298 235 09 094 069 100 143 095 124 275 211 159 073 086 093 0.72
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Table S2 - Mack-Skillings test for two factor design. The design matrix captures the
disproportionate number of replicates (either 3 or 4) in the group of experiments performed in this

study.
0.05 h 0.1h 0.2h
< - W3110 4 3 4
Sg
bR
Lo ArelA 3 3 4

Table S3 — List of metabolic pathways retrieved from the Pathway Activity Profiling (PAPI)
analysis and scores calculated for each pathway based on the metabolomics data.

W3110 ArelA
Pathuiay 0.05h™* 0.1h* 0.2 h* 0.05 h™* 0.1h* 0.2h*
ABC transporters -16.86 188.67 -45.96 -28.38 3.02 -59.67
Aminoacyl-tRNA biosynthesis -9.82 109.89 -26.77 -16.53 1.76 -34.75
Nicotinate and nicotinamide metabolism -3.92 94.60 -23.41 -26.59 1.64 -24.92
Sphingolipid metabolism -11.66 57.20 -10.64 -4.41 1.06 -18.09
Sulfur metabolism -8.40 41.18 -7.66 -3.17 0.77 -13.02
Novobiocin biosynthesis -16.36 79.83 -24.14 5.03 3.71 -25.92
Taurine and hypotaurine metabolism -5.99 47.10 -16.13 -4.53 2.38 -11.59
Cysteine and methionine metabolism -18.62 120.13 -40.27 -7.08 8.81 -32.50
Glutathione metabolism -11.08 74.66 -14.36 -15.49 7.45 -24.53
Valine, leucine and isoleucine biosynthesis -3.31 50.35 -13.41 -9.32 6.48 -18.92
Pantothenate and CoA biosynthesis -9.47 57.42 -17.48 -5.76 11.75 -20.61
Propanoate metabolism -14.28 43.88 -15.74 1.99 9.60 -11.58
Valine, leucine and isoleucine degradation -9.48 84.00 -22.62 -13.70 18.44 -34.44
D-Alanine metabolism -2.51 11.31 -7.10 0.78 3.34 -1.97
Fatty acid metabolism 34.26 55.31 -0.85 -51.17 44.06 -69.56
Fatty acid elongation in mitochondria 18.50 29.87 -0.46 -27.63 23.79 -37.56
Glycolysis / Gluconeogenesis 20.25 4551 -3.84 -5.64 -15.18 -34.93
Fatty acid biosynthesis 28.72 22.08 8.02 -19.52 -7.30 -33.18
Phenylalanine metabolism -18.74 60.77 -19.75 3.63 -20.09 5.26
Phenylalanine, tyrosine and tryptophan biosynthesis 21.61 46.84 -13.10 -13.07 -14.13 -23.24
Phosphotransferase system (PTS) 42.09 73.26 -22.65 -15.32 -20.83 -47.26
Phosphonate and phosphinate metabolism 41.17 71.66 -22.16 -14.99 -20.38 -46.24
Purine metabolism -25.69 140.29 30.07 -81.42 -34.13 -22.92
Thiamine metabolism -7.26 39.65 8.50 -23.01 -9.65 -6.48
Lysine degradation -15.71 90.70 -1.46 -29.94 -17.86 -15.00
Citrate cycle (TCA cycle) -5.04 38.53 -9.08 -6.33 -7.06 -4.73
Biotin metabolism -4.28 25.68 -4.28 -4.28 -4.28 -4.28
Pyrimidine metabolism -23.36 140.19 -23.36 -23.36 -23.36 -23.36
Pentose and glucuronate interconversions -21.84 131.04 -21.84 -21.84 -21.84 -21.84
Vitamin B6 metabolism -12.71 76.24 -12.71 -12.71 -12.71 -12.71

Ascorbate and aldarate metabolism -18.66 111.98 -18.66 -18.66 -18.66 -18.66




Metabolites 2012, 2 S3
Methane metabolism -6.11 153.29 -21.32 -25.59 -25.12 -49.50
Pyruvate metabolism 7.52 58.34 -11.40 -7.61 -8.95 -27.45
Glyoxylate and dicarboxylate metabolism -23.05 98.09 -25.81 -9.49 -14.38 -6.81
Two-component system -13.66 58.54 -15.13 -8.17 -7.81 -3.13
Lysine biosynthesis -9.60 74.46 -14.24 -11.93 -9.75 -15.74
C5-Branched dibasic acid metabolism -7.93 74.08 -14.51 -13.17 -8.94 -16.54
beta-Alanine metabolism -7.90 71.91 -14.65 -11.29 -8.12 -16.82
Glycine, serine and threonine metabolism -11.80 101.96 -13.27 -19.97 -9.67 -29.16
Porphyrin and chlorophyll metabolism -15.94 245.05 -30.12 -60.85 -22.30 -75.37
Biosynthesis of secondary metabolites -220.94 2334.56 -488.19 -318.57 -205.79 -648.52
Oxidative phosphorylation -11.16 20.47 -7.70 -5.25 -1.76 8.77
Tyrosine metabolism -52.99 97.22 -36.59 -24.96 -8.34 41.64
Arginine and proline metabolism -23.94 198.72 -41.82 -33.77 -15.09 -46.63
Cyanoamino acid metabolism -12.32 87.09 -9.29 -19.98 -6.54 -23.82
Butanoate metabolism -17.94 70.97 -19.80 -14.05 -4.52 -1.57
Bacterial chemotaxis -0.68 13.58 -3.29 -2.00 -0.77 -4.14
Nitrogen metabolism -3.42 51.52 -7.30 -13.59 -2.89 -15.55
Histidine metabolism -7.52 99.76 -22.97 -15.85 -5.28 -28.48
D-Glutamine and D-glutamate metabolism -2.39 27.23 -6.10 -4.49 -1.39 -7.52
Biosynthesis of unsaturated fatty acids 61.51 59.44 -20.63 -35.20 -0.51 -58.68
Alanine, aspartate and glutamate metabolism -9.30 44.98 -14.85 -6.43 -0.09 -4.70

Activity scores (AS) are calculated for each pathway based on the number of metabolites identified from
each pathway and their relative abundances. As a result, the activity score represents the likelihood of a

metabolic pathway to be active, meaning that the higher the score the lower the activity. Negative activity
scores are due to the use of z-scores instead of positive metabolite abundances, which means that the original

relative abundance was below the mean.

Table S4 — List of metabolic pathways retrieved from the MBRole analysis and p-values
calculated for each pathway based on the metabolomics data.

MBRole computes the statistical significance of each annotation found in the set of compounds, using the
background set. This is provided as a p-value (column 2 - p-val), or the probability of obtaining such a
number of compounds or more with a particular annotation if we take a random set of the same size from the
background set. This p-value is also adjusted for multiple testing using the false discovery rate (FDR) method
by Benjamini and Hochberg (1995) (column 3 - adjusted p-val). Finally, MBRole uses a background set that
is a reference set (column 4 - in bckgnd) for assessing the significance of a given annotation found in your
compounds of interest (column 5 - in set). A given annotation could have a high frequency (column 6 - %) in
your set of compounds simply because it is frequent in the whole metabolome. This is why a reference set is

needed for assessing significance.

Pathway p-val adjusted in in set % Compounds®
p-val bckgnd

Aminoacyl-tRNA 3.3E-12 1.9E-10 75 12 34.3 C00148 C00079 C00407 C00041 C00183

biosynthesis C00025 C00065 C00037 C00123 C00047
C00188 C00049

ABC transporters 2.3E-11 6.6E-10 90 12 34.3 C00041 C00047 C00079 C00049 C00123
C00183 C00407 C00037 C00025 C00065
C00188 C00148

Citrate cycle (TCA cycle) 3.4E-10 6.7E-09 20 7 20 C00417 C00074 C00158 C00122 C00042

C00149 C00026
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Alanine, aspartate and 7.0E-08 1.0E-06 24 6 17.1 C00049 C00026 C00122 C00042 C00041
glutamate metabolism C00025

Fatty acid biosynthesis 6.1E-06 5.8E-05 49 6 17.1 C00249 C00712 C06423 C01571 C06424
C01530

Biosynthesis of secondary 2.7E-05 1.8E-04 1023 22 62.9 C00047 C00186 C00149 C02504 C00123

metabolites C00042 C00148 C00065 C00158 C00079

C00025 C00074 C00037 C00624 C00180
€00183 C00026 C00122 C00188 C00417
C00049 C00407

2.3E-04 1.1E-03 32 4 114 C02504 C00074 C00149 C00186

Pyruvate metabolism

Glutathione metabolism 4.6E-04 2.1E-03 38 4 114 C00037 CO0005 C00025 C01879

Phenylalanine metabolism 9.7E-04 3.7E-03 46 4 114 CO00079 C00180 C00122 C00042

Glycine, serine and threonine  1.2E-03 4.2E-03 49 4 114 C00065 C00188 C00049 C00037

metabolism

Nitrogen metabolism 2.0E-03 6.0E-03 26 3 8.6 C00049 C00025 C00037

Propanoate metabolism 5.0E-03 1.4E-02 36 3 8.6 C00183 C00042 C00186

Cyanoamino acid 7.3E-03 1.8E-02 41 3 8.6 C00049 C00065 C00037

metabolism

Nicotinate and nicotinamide 8.8E-03 2.0E-02 44 3 8.6 C00049 C00153 C00122

metabolism

Oxidative phosphorylation 1.0E-02 2.2E-02 16 2 5.7 C00122 C00042

Benzoate degradation via 1.8E-02 3.6E-02 57 3 8.6 C00122 C00180 C00042
CoA ligation

Phenylalanine, tyrosine and 2.8E-02 5.2E-02 27 2 5.7 C00074 C00079
tryptophan biosynthesis

sS4
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Glycolysis / Gluconeogenesis ~ 3.7E-02 6.3E-02 31 2 5.7 C00074 C00186

Methane metabolism 4.4E-02 7.2E-02 34 2 5.7 C00065 C00037
Porphyrin and chlorophyll 1.3E-01 2.0E-01 126 3 8.6 C00037 C00188 C00025
metabolism

Fatty acid metabolism 1.0E+00  1.0E+00 50 1 2.9 C00249
Novobiocin biosynthesis 1.0E+00  1.0E+00 37 1 2.9 C00148
Benzoate degradation via 1.0E+00  1.0E+00 48 1 2.9 C00180
hydroxylation

Biotin metabolism 1.0E+00 1.0E+00 11 1 2.9 C00047

Biphenyl degradation 1.0E+00  1.0E+00 23 1 2.9 CO00180

Vitamin B6 metabolism 1.0E+00 1.0E+00 32 1 2.9 CO00026

Taurine and hypotaurine 1.0E+00  1.0E+00 20 1 2.9 C00041

metabolism

Toluene and xylene 1.0E+00  1.0E+00 48 1 2.9 C00180

degradation

Ascorbate and aldarate 1.0E+00 1.0E+00 47 1 2.9 C00026

metabolism

gamma- 1.0E+00  1.0E+00 41 1 2.9 C00042
Hexachlorocyclohexane

degradation

¥ KEGG IDs

S5
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Figure S1- Relative concentrations of metabolites that were undetected in chemostat cultures,

except in the E. coli W3110 grown at a dilution rate of 0.1 h™.
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