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Table S1. Composition of different chemically defined media for B. subtilis

. MOPS- minimal minimal SMM Belitzk: High
medium M9 CSE-G MM sporulation | competence based MM/BLK/I Chemostat phos:hate AMBER
This
Refs @ @ 3) (@) (5) (6) ?) (8) (8) study
Doubling time iqsi;ro 43 min 50 min NA NA 120 min NA NA NA 50 min
lysis in linear .
Issues stat  |NA growth HighMgto | NA NA NA NA NA
phase from OD |prevent lysis
0.9
Components (mM)
K2HPO4 70 ~2 0.5 78 80 70
Na:HPO4 48 5
KH2PO4 22 30 ~0.9 42.8 44 0.6 3.5 30
Tris 50 50
K-MOPS 40
(NH4)2S04 25 15 14.7 15 15 50 3 10
NH4CI 18.7 10
NHsNO3 1.2
KCl 27
NaCl 17.11 15
Na2SOs 0.8
K2SO04 30
MgSO04 1 0.5 0.811 20 6.6 2.7 8 3.5 1
MgCl, 0.009 0.004
CaCl, 0.1 1 0.05 2 0.1 0.1
MnSQOas 0.01 0.01 0.001 0.01 0.002
MnCl, 0.005 0.00008 0.025 1
Fe-NHq-citrate 0.084 0.0042 0.01
FeCls 0.05 0.005 0.001 0.1 3
FeSOs 0.001
ZnCl; 0.0125 | 0.0125 | 0.00001 0.025 0.01 0.002
CuSOs 0.00001
CuCl, 0.0025 0.005 0.002
CoCl, 0.0025 0.00003 0.005 0.002
Na:MoOs 0.0025 0.005 0.002
tryptophan 0.25 0.25 0.095 0.78 1
Naz succinate 37
K glutamate 43 10 10 4.5 5 10
glucose 16.7 5.5 27.5 11 26.9 11 11 (glycerol) 28 22
Nas citrate 33 3.4 7 1 7
PEP (13 amino CAS 0.'0.5%+
acids) 10 mg/I arginine
10mM
K 22 213 45 11 209 214 32 65 3.5 180
Na 113 74 1 10 10 21 10 21 15
Mg 1 0.5 0.8 20 7 3 8 0.004 3.5 1
Fe 0.05 0.084 0.005 0.001 0.004 0.001 0.1 3 0.01
Ca 0.1 1 0.05 2 0.1 0.1
Mn 0.005 0.01 0.00008 0.01 0.001 0.01 0.025 1 0.002
Zn 0.0125 | 0.0125 | 0.00001 0.025 0.01 0.002
Cu 0.0025 0.00001 0.005 0.002
Co 0.0025 0.00003 0.005 0.002
Mo 0.0025 0.005 0.002
NHa 19 50 30 11 29 30 30 100 6 20
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PO4 70 100 3 0.5 121 124 1 5 3.5 100
cl 36 0.025 0.015 12 0.05 31 0.5 11 15

SO4 1 26 0.8 21 21 18 23 80 6.5 11

succinate 37

glutamate 43 10 10 5 10
citrate 3 3 7 7

glucose 17 6 28 11 27 11 11 28 22

total (mM) 279 550 108 99 427 423 171 267 94 374
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Table S2. Transcription response of the main genes involved in branched-chain amino acid and
fatty acid metabolism

The main fatty acid synthesis pathways are shown in Fig. S5. Wild-type (strain 168) and whiA
marker-less mutant (strain KS696) were grown in defined minimal Amber medium with glucose
and malate and harvested for RNA isolation during exponential growth (ODsoo ~0.5). Genes with
an adjusted p-value < 0.05 are printed bold. Fold Change (FC) measured as AwhiA/wt.

Gene FC p-value Function
yvbW -1,7 0,00039 leucine permease
braB 1,4 2,E-02 branched-chain amino acid
bcaP 1,9 2,E-02 branched-chain amino acid
brnQ 1,1 0,88972 branched-chain amino acid
azlC 1,1 0,8265 leucine permease
azlD -1,0 0,96116 leucine permease
ilvA -1,0 0,91403 biosynthesis of branched-chain
ilvB -1,1 0,63163 biosynthesis of branched-chain
ilvH 1,2 0,67524 biosynthesis of branched-chain
ilvC -1,3 0,09376 biosynthesis of branched-chain
leuA -1,3 3,E-02 biosynthesis of leucine
leuB -1,4 5,E-03 biosynthesis of leucine
leuC -1,4 3,E-03 biosynthesis of leucine
leuD -1,3 3,E-02 biosynthesis of leucine
ilvD 1,5 1,E-07 biosynthesis of branched-chain
ybgE (ilvE) 1,9 3,E-02 biosynthesis of branched-chain
ywaA (ilvK) 1,0 0,86738 biosynthesis of branched-chain
bkdR 1,4 0,14223 regulation of branched-chain
bcd 1,1 0,89767 utilization of branched-chain
IpdVv 1,3 0,35449 utilization of branched-chain
bkdAA 1,4 0,09679 utilization of branched-chain
bkdAB 1,4 0,15037 utilization of branched-chain
bkdB 1,3 0,1743 utilization of branched-chain
ptb -1,0 0,90811 utilization of branched-chain
buk 1,2 0,43644 utilization of branched-chain
bkdAA 1,4 0,09679 utilization of branched-chain
bkdAB 1,4 0,15037 utilization of branched-chain
bkdB 1,3 0,1743 utilization of branched-chain
buk 1,2 0,43644 utilization of branched-chain
ptb -1,0 0,90811 utilization of branched-chain
mmgA -1,5 0,99 utilization of branched-chain
mmgB 1,0 0,99 utilization of branched-chain
mmgC 1,3 0,99 utilization of branched-chain
mmgD -1,8 0,33092 utilization of branched-chain
mmgE -1,2 0,79287 utilization of branched-chain
mmgF 1,1 0,76859 utilization of branched-chain
yngE -1,2 0,82102 utilization of branched-chain
yngF 1,1 0,99 utilization of branched-chain
yngG -1,4 0,66001 utilization of branched-chain
yngHA -1,2 0,81615 utilization of branched-chain
yngB -1,1 0,83456 utilization of branched-chain
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yngHB -1,0 0,99 utilization of branched-chain
yngl 1,2 0,83368 utilization of branched-chain
yngJ 1,3 0,7173 utilization of branched-chain
fadN -3,9 3,E-03 fatty acid degradation

fadA -3,4 8,E-03 fatty acid degradation

fadE -3,5 6,E-03 fatty acid degradation

IcfA -1,1 0,73048 fatty acid degradation

fadR -1,8 0,11584 regulation of fatty acid

fadB -1,9 0,1207 fatty acid degradation

etfB -2,5 2,E-02 fatty acid degradation

etfA -1,7 0,15959 fatty acid degradation

IcfB -1,5 0,38477 fatty acid degradation

acdA -1,7 0,24359 fatty acid degradation

rpoE -1,1 0,6558 fatty acid degradation

fatR (yrhl) 3,1 6,E-09 regulation of fatty acid

yrhJ 3,1 5,E-10 fatty acid degradation
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29  Table S3. Fatty acid profile of the AwhiA mutant
30  Fatty acids were analyzed as fatty acid methyl esters using gas chromatography. Fatty acid
31 distribution is presented as mean and standard deviation of triplicate measurements.

Fatty acids p-value Mean of Mean.of difference .SE of
wild type AwhiA difference

Ci3.0iso 0.0123 0.1400 0.0900 0.0500 0.0116
Ciz.0anteiso 0.5034 0.4900 0.5700 -0.0800 0.1089
Cis0iso 0.0037 3.9900 3.2130 0.7767 0.1277
Ciao 0.0169 0.3100 0.3867 -0.0767 0.0194
Cis:oiso 0.0001 21.8000 16.1600 5.6470 0.3697
Cis:panteiso 0.0010 29.7000 33.3800 -3.6770 0.4299
C15:0 0.0001 0.1433 0.3067 -0.1633 0.0111
Cie0iso 0.4350 13.1700 12.8500 0.3200 0.3692
Cis0 0.0017 3.3470 4.8000 -1.4530 0.1938
Ci7:0is0 0.0189 14.3900 13.1500 1.2400 0.3251
Ciz.0anteiso 0.0004 9.9470 13.3200 -3.3700 0.3050
C17:0 0.0550 0.1067 0.2067 -0.1000 0.0373
Cis0iso 0.0317 0.3000 0.3700 -0.0700 0.0216
Ciso 0.3191 0.7233 0.8767 -0.1533 0.1349
Others 0.3597 1.4400 0.3267 1.1130 1.0770

32
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Table S4. Membrane fluidity analysis using Laurdan generalized polarization

Wild type and whiA mutant (KS400) strains were grown to an ODeoo of approximately 0.5 in LB or
Spizizen minimal salt medium (SMM). The membrane fluidity was measured by Laurdan
generalized polarization (Laurdan GP) and the values were calculated as reported before (9), and
presented as mean and standard deviation of 3 independent measurements. As a positive control
the membrane fluidity was increased (decrease in Laurdan GP) by addition of 30 mM membrane

fluidizer benzyl alcohol (BA) (9).

Supporting information

wild type AwhiA
Laurdan GP (LB) 0.608 | £+0.001 | 0.611 | +0.001
Laurdan GP with BA (LB) 0.563 | £0.009
Laurdan GP (SMM) 0.632 | £+0.007 | 0.646 | +0.002
Laurdan GP with BA (SMM) 0.592 | +0.009 | 0.580 | +0.012
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Table S5. B. subtilis strains used in this study
Mutants kindly provided by other labs were transformed into our laboratory wild-type strain to
ensure isogenic backgrounds.

Strain Genotype Reference
Wild type 168 | trpC2 Lab stock
LB45 zapA::tet whiA:Pspac-whiA(erm) aprE::lacl (spc) | (10)
KS696 markerless AwhiA mutant (12)
KS400 whiA::km (11)
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Fig. S1.
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Fig. S1. Principal Component Analysis (PCA) of the exometabolome

The calculated extracellular metabolite concentrations of wild-type (strain 168) and whiA
marker-less mutant (strain KS696), grown in defined minimal Amber medium with glucose and
malate in this case, were log transformed, mean centered, autoscaled and applied to a principal
component analysis. The plots display (A) principal component 1 versus principal component 2,
and (B) principal component 1 versus principal component 3, with their corresponding
proportion of variation. Loading values used are shown in the next figure (Fig. S2). Single values
of 3 biological replicates are displayed. Groups indicated by the same color correspond to the
same time point.
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Fig. S2.
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Fig. S2. Loading plots for PCA analysis depicted in Fig

62
63

The calculated extracellular metabolite concentrations of wild-type (strain 168) and the whiA
marker-less mutant (strain KS696) grown in defined minimal Amber medium with glucose and

malate (22 mM each), were log transformed

64
65

mean centered, autoscaled, and applied to principal

7

component analysis. Loading plots of component 1, 2 and 3 are displayed. The PCA plots are

shown in Fig. S1.
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Fig. S3.

Fig. S3. Growth of a AwhiA strain in Amber medium with different carbon sources
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Growth of the wild-type strain (strain 168) and the whiA marker-less mutant (strain KS696) in
chemically defined minimal Amber medium supplemented with 22 mM of either glucose, glucose
and citrate, glucose and fumarate or glucose and malate. Data are shown as mean values and

standard deviation of triplicate samples.
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Fig. S4.

Fig. S4. Correlation with a previous transcriptome studies of AwhiA grown in LB medium

LB medium (log, fold changs)
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Comparison of differently expressed genes in the whiA mutant grown in either LB medium (11)
or defined minimal Amber medium supplemented with glucose and malate (this study). Only the
most significantly up and down-regulated genes were compared. Correlated upregulated and
downregulated genes are indicated in red and green, respectively.

12



Supporting information

86  Fig. S5.
87
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90  Fig. S5. Main fatty acid synthesis pathways and related genes in B. subtilis
91  (A)Branched-chain fatty acid precursor synthesis and main genes involved (12, 13). (B) Main fatty
92  acid synthesis (FASII) pathway and main genes involved (14).
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