ADDITIONAL DATA FILE 3: Conditional dependency of the
regulatory network

Arrays were grouped into conditional categories depending on the major cue that was changed in
the experiments of the compendium (this categorization is shown in Table S1). For instance, the
category aerobic-anaerobic groups all arrays in which the effect of changing the oxygen level on

gene expression was measured.
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Figure S1: Columns: Conditional categories. Rows: regulators for which modules were detected by
DISTILLER. Each entry indicates to what extent the conditions of the modules of a particular regulator are
enriched (log p-value) for a specific category.
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Figure S1 shows to what extent the conditions of the modules of a particular regulator are
enriched for a specific category. Enrichment of a conditional category thus implies that the target
genes of a particular regulator are mainly co-expressed in conditions belonging to the enriched
category and this indirectly gives information on the conditions where a particular regulator is
active. As the global metabolism has to be tuned towards the simultaneous interplay of several
triggers such as oxygen, carbon source and amino acid availability, cross talk between conditional
categories is to be expected: the more categories a regulator is involved in, the more global its
role is in coordinating the overall cellular response. In general, most regulators are active in

conditions that are in agreement with their annotation. A more detailed description follows next.

Oxygen responsive regulators

The well-known regulators responsive to oxygen, redox levels and alternative electron acceptors
(FNR, ArcA, NarL and NarP) [49] are among the most overrepresented in the conditional
category aerobic-anaerobic. To some extent their activity is also visible during diauxic shift. This
is to be expected as changes in the expression levels of genes of the respiratory chain should be

tuned towards the reducing power generated during carbon catabolism switches.

Regulators of the carbon metabolism

The regulators of carbon metabolism (CRP, MalT, Mlc, NagC, FruR, GIpR) are active in
different conditional categories. The global regulator CRP has the most pronounced pleiotropic
behavior and is active in the categories aerobic-anaerobic, diauxic shift, carbon source and
amino acids. FruR and Mlc (and its paralog NagC [28]), regulators of respectively
glyconeogenesis and glycolysis, seem mainly active in diauxic shift conditions. FruR activity also
depends on changes in the oxygen concentration and to a lower extent on amino acid availability,
indicating that FruR together with CRP tunes the level of carbon source utilization towards
oxygen and amino acid availability. Although they are paralogs, Mlc is mainly active during
diauxic shift, while NagC modules are also linked to amino acids conditions. This is to be
expected as Mlc is mainly sensitive to glucose levels while NagC repressed genes are derepressed
in the presence of amino sugars (N-acetylglucosamine (GlcNAc) [28]. Modules of the more
specific regulators MalT and GIpR, involved respectively in the regulation of maltose and
glycerol catabolism, are mainly expressed in the conditional category carbon source, upon

addition of their respective carbon sources to the medium.



Regulators of nucleoside and amino acid biosynthesis

The conditions of modules involved in synthesis of novel molecular building blocks (nucleotides
(DeoR, PurR, CytR), amino acids (CysB, Lrp, ArgR) and fatty acids (FadR)) are all enriched for
the diauxic shift category. This is not surprising as most diauxic experiments assess growth
recovery after starvation: the growth renewal requires the synthesis of novel building blocks. The
conditional categories where regulators of purine and pyrimidine metabolism (DeoR, PurR, and
CytR) are active suggest partial complementary: DeoR is mainly active during diauxic shift and
amino acid starvation, CytR during amino acid starvation and PurR during diauxic shift and
alterations of the carbon source. The condition sets of the modules involved in the biosynthesis of
methionine, tyrosine and arginine (MetJ, TyrR and ArgR modules) are overrepresented in the
carbon source category. Modules regulated by the nitrogen sensor NtrBC contain mainly
conditions related to diauxic shift, and amino acid and carbon source alterations, confirming the
role of the two-component system NtrBC in tuning the nitrogen availability to the carbon source

and energy availability [50].

Regulators sensitive towards Iron/Cu

The role of Fur is very pronounced during iron related conditions but also during conditions
which alter the oxygen level (aerobic-anaerobic). Indeed, Fe** is known to be an essential
component of the prosthetic groups in enzymes involved in the electron transport chain and in
protection against oxidative stress. The synthesis of these proteins not only depends on the
oxygen concentration but also needs to be tuned towards the iron availability [51]. CueR, the
regulator of the copper efflux system copA, is induced upon elevated copper levels [52], but does

not seem active during comparable conditions in our compendium.

Nucleoid associated regulators

By acting both as a specific transcriptional regulator and nucleoid-associated protein, Lrp
functions as a global regulator that is responsive to medium quality changes (starvation,
osmolarity, ...) and involved in the biosynthesis and transport of molecules (amino acids, rRNA)
[53-55]. According to our results its modules are mainly enriched for diauxic shift and pH related
stress conditions. Similarly, modules of the nucleoid associated proteins Fis and IHF are active in
a whole range of (stress) related conditions (carbon source starvation, pH dependent and O,

related stress conditions) [27].



Stress responsive regulators

The other stress related regulators seem to act in more specific conditions. LexA, for instance, is
apparently the only regulator with a clear activity during conditions that induce DNA damage
[56,57]. Starvation conditions (carbon source and amino acid starvation) also induce the LexA
dependent pathways.

The modules of both the PhoPQ two-component system, a pleiotropic regulator known to be
induced by low pH [58,59], and CpxR, activated by envelope stress which results in protein
misfolding (such as alkaline conditions) [60], are mainly enriched in pH induced stress
conditions.

The SoxS (regulator of the superoxide response regulon) and MarA regulators (multiple antibiotic
resistance) seem to act in concert in the detoxification of externally added copper, during growth
on biofilm and upon changes in the cellular oxygen level. The OxyR regulator, mainly active
during oxygen changes [61], may activate the Fur regulon and protect the cell by scavenging iron
(expression of dps, a stationary phase nucleoid protein that sequesters iron and protects DNA

from damage).

Biofilm related conditions

OmpR, a known major regulator of membrane remodeling during growth on biofilms [29], and
RscB, also a known regulator of growth during biofilm formation [30], are indeed
overrepresented in biofilm conditions but may also play a role in alterations of the carbon source
(both OmpR and RscB) or in oxygen changes i.e. aerobic-anaerobic (only RscB). GadE, known
to be involved in the resistance to low pH [62], is mainly activated upon diauxic shift but also
upon changes in the pH of the medium. Although CpxR has recently been described as a biofilm
related regulator [31], it does not seem to be overrepresented in the biofilm related conditions

present in our compendium.



Table S1: Information on the arrays that are present in the microarray compendium. ArrayID: a unique
identifier for each array. Array: the array name. Exp. ID: a unique identifier assigned to all experiments.
Experiment: the experiment name. Funct. category ID: a unique identifier indicating the conditional category.
Functional category: arrays were grouped into functional categories depending on the major cue that was changed in
the experiments of the compendium.

Array Array Exp. Experiment Funct. Functional category
ID ID category
1D

86 EC_GLU WILD_A 1 Palsson_2005_Genome_Res 1 carbon_source
87 EC_GLU WILD_ B 1 Palsson_2005_Genome_Res 1 carbon_source
88 EC GLU WILD C 1 Palsson_2005_Genome_Res 1 carbon_source
1 EC GLY_GLY1_20_A 1 Palsson_2005_Genome_Res 1 carbon_source
2 EC GLY_GLY1_20 B 1 Palsson_2005_Genome_Res 1 carbon_source
3 EC GLY_GLY1_20_C 1 Palsson_2005_Genome_Res 1 carbon_source
4 EC GLY_GLY1_44 A 1 Palsson_2005_Genome_Res 1 carbon_source
5 EC GLY_GLY1 44 B 1 Palsson_2005_Genome_Res 1 carbon_source
6 EC GLY_GLY1_44 C 1 Palsson_2005_Genome_Res 1 carbon_source
7 EC GLY_GLY2 20 A 1 Palsson_2005_Genome_Res 1 carbon_source
8 EC GLY_GLY2 20 B 1 Palsson_2005_Genome_Res 1 carbon_source
9 EC_GLY_GLY2_20_C 1 Palsson_2005_Genome_Res 1 carbon_source
10 EC GLY_GLY2 44 A 1 Palsson_2005_Genome_Res 1 carbon_source
11 EC GLY_GLY2 44 B 1 Palsson_2005_Genome_Res 1 carbon_source
12 EC GLY_GLY2 44 C 1 Palsson_2005_Genome_Res 1 carbon_source
13 EC _GLY_GLYA_20 A 1 Palsson_2005_Genome_Res 1 carbon_source
14 EC GLY_GLYA 20 B 1 Palsson_2005_Genome_Res 1 carbon_source
15 EC_GLY_GLYA_20 C 1 Palsson_2005_Genome_Res 1 carbon_source
16 EC _GLY_GLYA_ 44 A 1 Palsson_2005_Genome_Res 1 carbon_source
17 EC GLY_GLYA 44 B 1 Palsson_2005_Genome_Res 1 carbon_source
18 EC_GLY_GLYA_ 44 C 1 Palsson_2005_Genome_Res 1 carbon_source
19 EC GLY_GLYB_20 A 1 Palsson_2005_Genome_Res 1 carbon_source
20 EC GLY_GLYB_20 B 1 Palsson_2005_Genome_Res 1 carbon_source
21 EC GLY_GLYB_20 C 1 Palsson_2005_Genome_Res 1 carbon_source
22 EC GLY_GLYB_ 44 A 1 Palsson_2005_Genome_Res 1 carbon_source
23 EC GLY_GLYB_ 44 B 1 Palsson_2005_Genome_Res 1 carbon_source
24 EC GLY_GLYB_ 44 C 1 Palsson_2005_Genome_Res 1 carbon_source
25 EC_GLY_GLYC 20 A 1 Palsson_2005_Genome_Res 1 carbon_source
26 EC_GLY_GLYC_20 B 1 Palsson_2005_Genome_Res 1 carbon_source
27 EC_GLY_GLYC 20 C 1 Palsson_2005_Genome_Res 1 carbon_source
28 EC_GLY_GLYC 44 A 1 Palsson_2005_Genome_Res 1 carbon_source
29 EC GLY_GLYC 44 B 1 Palsson_2005_Genome_Res 1 carbon_source
30 EC_GLY_GLYC 44 C 1 Palsson_2005_Genome_Res 1 carbon_source
31 EC GLY_GLYD 20 A 1 Palsson_2005_Genome_Res 1 carbon_source
32 EC_GLY_GLYD 20 B 1 Palsson_2005_Genome_Res 1 carbon_source
33 EC GLY_GLYD 20 C 1 Palsson_2005_Genome_Res 1 carbon_source
34 EC GLY_GLYD 44 A 1 Palsson_2005_Genome_Res 1 carbon_source
35 EC_GLY_GLYD 44 B 1 Palsson_2005_Genome_Res 1 carbon_source
36 EC GLY_GLYD 44 C 1 Palsson_2005_Genome_Res 1 carbon_source
37 EC GLY_GLYE_20 A 1 Palsson_2005_Genome_Res 1 carbon_source
38 EC GLY_GLYE_ 20 B 1 Palsson_2005_Genome_Res 1 carbon_source
39 EC_GLY_GLYE_20 C 1 Palsson_2005_Genome_Res 1 carbon_source
40 EC GLY_GLYE_44 A 1 Palsson_2005_Genome_Res 1 carbon_source
41 EC GLY_GLYE 44 B 1 Palsson_2005_Genome_Res 1 carbon_source
42 EC _GLY_GLYE_44 C 1 Palsson_2005_Genome_Res 1 carbon_source
89 EC GLY_WILD A 1 Palsson_2005_Genome_Res 1 carbon_source
90 EC_GLY_WILD B 1 Palsson_2005_Genome_Res 1 carbon_source
91 EC GLY _WILD C 1 Palsson_2005_Genome_Res 1 carbon_source
92 EC GLY _WILD D 1 Palsson_2005_Genome_Res 1 carbon_source
93 EC_GLY_WILD E 1 Palsson_2005_Genome_Res 1 carbon_source
43 EC LAC L2 20 A 1 Palsson_2005_Genome_Res 1 carbon_source
44 EC LAC L2 20 B 1 Palsson_2005_Genome_Res 1 carbon_source
45 EC LAC L2 20 C 1 Palsson_2005_Genome_Res 1 carbon_source
46 EC _LAC L2 60_A 1 Palsson_2005_Genome_Res 1 carbon_source
47 EC _LAC L2 60 B 1 Palsson_2005_Genome_Res 1 carbon_source
48 EC LAC L2 60 C 1 Palsson_2005_Genome_Res 1 carbon_source
49 EC LAC L3 20 A 1 Palsson_2005_Genome_Res 1 carbon_source
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Cu
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589 GSM99105 34 GSE4361 10 antibiotic__toxic_agent
590 GSM99106 34 GSE4361 10 antibiotic__toxic_agent
591 GSM99107 34 GSE4361 10 antibiotic__toxic_agent
592 GSM99108 35 GSE4362 10 antibiotic__toxic_agent
593 GSM99109 35 GSE4362 10 antibiotic__toxic_agent
594 GSM99110 35 GSE4362 10 antibiotic__toxic_agent
595 GSM99111 35 GSE4362 10 antibiotic__toxic_agent
596 GSM99112 35 GSE4362 10 antibiotic__toxic_agent
597 GSM99113 35 GSE4362 10 antibiotic__toxic_agent
598 GSM99114 36 GSE4363 7 diauxic_shift

599 GSM99115 36 GSE4363 7 diauxic_shift

600 GSM99116 36 GSE4363 7 diauxic_shift

601 GSM99117 36 GSE4363 7 diauxic_shift

602 GSM99118 36 GSE4363 7 diauxic_shift

603 GSM99119 36 GSE4363 7 diauxic_shift

604 GSM99120 36 GSE4363 7 diauxic_shift

605 GSM99121 36 GSE4363 7 diauxic_shift

606 GSM99122 36 GSE4363 7 diauxic_shift

607 GSM99123 36 GSE4363 7 diauxic_shift

608 GSM99124 36 GSE4363 7 diauxic_shift

609 GSM99125 37 GSE4364 7 diauxic_shift

610 GSM99126 37 GSE4364 7 diauxic_shift

611 GSM99127 37 GSE4364 7 diauxic_shift

612 GSM99128 37 GSE4364 7 diauxic_shift

613 GSM99129 37 GSE4364 7 diauxic_shift

614 GSM99130 37 GSE4364 7 diauxic_shift

615 GSM99131 37 GSE4364 7 diauxic_shift

616 GSM99132 38 GSE4365 14 growth

617 GSM99133 38 GSE4365 14 growth

618 GSM99134 38 GSE4365 14 growth

619 GSM99135 38 GSE4365 14 growth

620 GSM99136 38 GSE4365 14 growth

621 GSM99137 39 GSE4366 14 growth

622 GSM99138 39 GSE4366 14 growth

623 GSM99139 39 GSE4366 14 growth

624 GSM99140 39 GSE4366 14 growth

625 GSM99141 39 GSE4366 14 growth

159 GSM37063 4 GSE2037 1 carbon_source

160 GSM37064 4 GSE2037 1 carbon_source

161 GSM37065 4 GSE2037 1 carbon_source

162 GSM37066 4 GSE2037 1 carbon_source

163 GSM37067 4 GSE2037 1 carbon_source

164 GSM37068 4 GSE2037 1 carbon_source

165 GSM37069 4 GSE2037 1 carbon_source

166 GSM37070 4 GSE2037 1 carbon_source

167 GSM37071 4 GSE2037 1 carbon_source

168 GSM37072 4 GSE2037 1 carbon_source

169 GSM37073 4 GSE2037 1 carbon_source

170 GSM37074 4 GSE2037 1 carbon_source

171 GSM37075 4 GSE2037 1 carbon_source

172 GSM37076 4 GSE2037 1 carbon_source

173 GSM37077 4 GSE2037 1 carbon_source

626 GSM99142 40 GSE4367 3 DNA

627 GSM99143 40 GSE4367 3 DNA

628 GSM99144 40 GSE4367 3 DNA

629 GSM99145 40 GSE4367 3 DNA

630 GSM99146 40 GSE4367 3 DNA

631 GSM99147 41 GSE4368 3 DNA

632 GSM99148 41 GSE4368 3 DNA

633 GSM99149 41 GSE4368 3 DNA

634 GSM99150 41 GSE4368 3 DNA

635 GSM99151 41 GSE4368 3 DNA

636 GSM99152 42 GSE4369 3 DNA

637 GSM99153 42 GSE4369 3 DNA

638 GSM99154 42 GSE4369 3 DNA

639 GSM99155 42 GSE4369 3 DNA

640 GSM99156 42 GSE4369 3 DNA

641 GSM99157 43 GSE4370 7 diauxic_shift
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GSM99178
GSM99179
GSM99180
GSM99181
GSM99182
GSM99183
GSM99184
GSM99185
GSM99186
GSM99187
GSM99188
GSM99189
GSM99190
GSM99191
GSM99192
GSM99193
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769 14829 59 Tani_2002_15_okt_PNAS 8 amino_acids

770 14830 59 Tani_2002_15_okt_PNAS 8 amino_acids

771 14831 59 Tani_2002_15_okt_PNAS 8 amino_acids

186 GSM65588 6 GSE2999 3 DNA

187 GSM65589 6 GSE2999 3 DNA

188 GSM65590 6 GSE2999 3 DNA

189 GSM65591 6 GSE2999 3 DNA

190 GSM65593 6 GSE2999 3 DNA

191 GSM65594 6 GSE2999 3 DNA

192 GSM65596 6 GSE2999 3 DNA

193 GSM65597 6 GSE2999 3 DNA

194 GSM65598 6 GSE2999 3 DNA

195 GSM65600 6 GSE2999 3 DNA

196 GSM65601 6 GSE2999 3 DNA

197 GSM65622 6 GSE2999 3 DNA

198 GSM65623 6 GSE2999 3 DNA

199 GSM65624 6 GSE2999 3 DNA

200 GSM65626 6 GSE2999 3 DNA

201 GSM65628 6 GSE2999 3 DNA

202 GSM65629 6 GSE2999 3 DNA

203 GSM65630 6 GSE2999 3 DNA

204 GSM65632 6 GSE2999 3 DNA

205 GSM65634 6 GSE2999 3 DNA

206 GSM65636 6 GSE2999 3 DNA

207 GSM65638 6 GSE2999 3 DNA

208 GSM65639 6 GSE2999 3 DNA

209 GSM65641 6 GSE2999 3 DNA

783 GSM120166 61 GSE5356 4 Fe

784 GSM120192 61 GSE5356 4 Fe

785 GSM120193 61 GSE5356 4 Fe

786 GSM120194 61 GSE5356 4 Fe

787 GSM120196 61 GSE5356 4 Fe

788 GSM120197 61 GSE5356 4 Fe

789 GSM116028 62 GSE5139 12 nitrosating_agent

790 GSM116029 62 GSE5139 12 nitrosating_agent

791 GSM116030 62 GSE5139 12 nitrosating_agent

792 GSM116031 62 GSE5139 12 nitrosating_agent

793 GSM116024 63 GSE5137 12 nitrosating_agent

794 GSM116025 63 GSE5137 12 nitrosating_agent

795 GSM116026 63 GSE5137 12 nitrosating_agent

796 GSM116027 63 GSE5137 12 nitrosating_agent

797 GSM114383 64 GSE5076 12 nitrosating_agent

798 GSM114384 64 GSE5076 12 nitrosating_agent

799 GSM114385 64 GSE5076 12 nitrosating_agent

800 GSM114386 64 GSE5076 12 nitrosating_agent

801 GSM114368 65 GSE5075 12 nitrosating_agent

802 GSM114370 65 GSE5075 12 nitrosating_agent

803 GSM114371 65 GSE5075 12 nitrosating_agent

804 GSM114372 65 GSE5075 12 nitrosating_agent

805 GSM106337 66 GSE4706 7 diauxic_shift

806 GSM106338 66 GSE4706 7 diauxic_shift

807 GSM106339 66 GSE4706 7 diauxic_shift

808 GSM106340 66 GSE4706 7 diauxic_shift

809 GSM106341 66 GSE4706 7 diauxic_shift

810 GSM106342 66 GSE4706 7 diauxic_shift

811 GSM114612 67 GSE5084 12 nitrosating_agent

812 GSM114613 67 GSE5084 12 nitrosating_agent

813 GSM114614 67 GSE5084 12 nitrosating_agent

814 GSM114615 67 GSE5084 12 nitrosating_agent

815 GSM111413 68 GSE4941 10 antibiotic__toxic_agent
816 GSM111414 68 GSE4941 10 antibiotic__toxic_agent
817 GSM111415 68 GSE4941 10 antibiotic__toxic_agent
818 GSM111416 68 GSE4941 10 antibiotic__toxic_agent
819 GSM111417 68 GSE4941 10 antibiotic__toxic_agent
820 GSM111418 68 GSE4941 10 antibiotic__toxic_agent
821 GSM111419 68 GSE4941 10 antibiotic__toxic_agent
822 GSM111420 68 GSE4941 10 antibiotic__toxic_agent

823 GSM111421 68 GSE4941 10 antibiotic__toxic_agent
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