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Figure S1. Experimental steps following preparation of the exponentially growing cultures. After harvesting, each culture
was pelleted. Microscopy was performed to determine the morphology of the cells under study and for measurement of cell
length and calculation of cell length distribution. Pelleting was followed by digestion of the cell wall in the presence of lipase
inhibitors. The resulting material was then freeze-dried and the lipid fraction isolated. Finally, the lipid fraction was
dispersed in CUBO solvent'*3>4%76"78 for profiling using 3'P NMR and in isopropanol/dichloromethane (1:1 v/v) for profiling
using MS.
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Figure S2. *H NMR traces of fatty acid methyl esters isolated from lipid fractions of E. coli (trace A) and L. innocua (trace B),
with example structures shown inset. The resonances corresponding to particular proton nuclei are marked (a-k), with a key
on inset structures. The integrations of the appropriate signals indicate that around 40% of the FARs in the E. coli sample
possess a cyclopropyl ring (b compared to g,h,i) and that the average number of methyl branches per FAR in Listeria is at
least one (b compared to k).
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Figure S3. Two representative 'H NMR spectra of chloroform-soluble material from the dried and acid-treated remaining
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(aqueous/precipitate) fraction of the lipid isolation. The effectiveness of the isolation procedure developed in this study was
tested by an attempt to isolate remaining fatty acid residues. The aqueous solution and precipitate were dried together and
then treated with strong acid in order to hydrolyse any ester bond present, before being dried and washed with chloroform.
The dried oil was subject to 1H NMR spectroscopy. The integrations of the signals are calibrated by the a-CH; signal (signal b,
2.3-2.4 ppm). This indicates that the integration of other signals (e.g. methyl signals, k, 0.6-0.8 ppm) are much higher than
can be ascribed to FAMEs alone (~25H. The integration of one methyl group is 3H, indicating that there was an average of 8
protons in this chemical environment per FAR present). The complexity of the methyl signal and others also suggests the
presence of other (lipophilic) species. The fraction of FAs present (25H/8H) was therefore judged as ~30% w/w (mean n =4
measurements).
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Figure S4. 3'P NMR (323.96 MHz) spectra for indicating lysyl-phosphatidylglycerol in lipid mixtures. Stacked traces of lecithin
from Helianthus mixed with lysyl-DOPG (A) and as supplied (B), indicating that the resonances for the two structural isomers
of lysyl-DOPG are at ~0.7 and 0.9 ppm, representing the isomers with the lysyl groups on the primary and secondary
hydroxyls of the head group’s glyceryl moiety, respectively.
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Table S1. Cell length and lipid head group profile of L. innocua NCTC 11288. Cell length distributions determined through
measurement of cells on micrographs (Fig. 1, p = <0.01, independent samples students’ t-test), lipid profile determined using
31p NMR and MS from n = 5 isolates. *HRMS/MS performed in positive ion mode; masses given are the m/z less the adducts.
Assignments in 3P spectra were made using literature references®>757¢ and *stacked 1D data from this study (Fig. S4). The
FAs identified by MS are consistent with previous studies of Listeria spp.°%722, *Tentative assignment. °PE exhibits several
shifts in vitro due to interactions with the solvent and as a function of pH and concentration. °The shift of phosphate mono-
ester-containing lipids is pH dependent.
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Figure S5. Representative fragmentation spectrum of a lipid (isoform PG(15:0, 17:0)) from Listeria innocua. Only spectra in
which fragmentation that described the lipid unambiguously were used to support identification. The data was acquired on
an OrbiTrap Dionex 3000, (Waltham, MA, USA). Briefly, dry lipid mixtures were solubilized using a
dichloromethane/isopropanol 1:1 mixture. The samples from this solution was injected (10 ulL) and lipids separated by
chromatography using a UPLC C18 column (1.7 um particle size, Waters, 40°C, and flow rate of 0.4 mL/min). lons were
detected in positive mode, and MS data were analysed using software from Kochen et al.”>, and Matlab code developed by
authors. Only spectra in which fragmentation that described the lipid unambiguously were used to support identification.
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Figure S6. Representative *H NMR spectra of fatty acid methyl ester preparations of lipid fractions isolated used for head
group profiling. Resonances as described in the Experimental, with example labelled as inset structure. *resonance
pertaining to grease (1.45 ppm), that overlaps with that of the f-CH; signal (c, 1.6 ppm). There was no evidence for the
cyclopropyl groups typical of Gram-negative bacteria in any of the Listeria samples used.
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Figure S7. Broad line 3P NMR temperature scans of hydrated single-lipid systems. A, TOCL; B, DOPG; C, DOPE.
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Figure S8. Broad line 3'P NMR (161.98 MHz) temperature scans of hydrated mixtures of DOPG and TOCL (A-C) and lysy!-

DOPG and TOCL (D). A, 1:1 molar ratio of DOPG and TOCL,; B, 3:1 molar ratio; C, 10:1 molar ratio; D, 10:1 molar ratio of
TOCL and lysyl-DOPG.
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Figure S9. Broad line 3P NMR (161.98 MHz) temperature scans of hydrated mixtures of DOPG and DOPE (A-E) and lysyl-
DOPG and DOPE (F). A, 82:18 molar ratio of DOPG and DOPE; B, 36:64 molar ratio; C, 1:1 molar ratio; D, 1:13 molar ratio; E,
1:22 molar ratio; F, 1:22 molar ration of lysyl-DOPG and PE.
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Figure S10. Broad line 3P NMR (161.98 MHz) temperature scans of hydrated mixtures of TOCL and DOPE. A, 8:1 molar ratio
of TOCL and DOPE; B, 2:1 molar ratio; C, 7:5 molar ratio; D, 1:1 molar ratio; E, 1:12; F, 1:16; G, 1:36.
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