Supplementary material

i (%)

)

C i (%)

i %)

e i)

Diversity of Leptospira lipid A
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Fig. S1. Lipid A profiles of the individual Wi’lhv and P1/v species. r. int. — relative intensity.
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Fig. S2. Lipid A profiles of the individual P2 species. r. int. — relative intensity.
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Fig. S3. Lipid A profiles of the individual Sl and S2 species. r. int. — relative intensity.
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Figure S4. Fragmentation patterns and the corresponding tandem mass spectra of the
representative lipid A ions in P1 Leptospira species. A-B. m/z 1666, L2 profile. C-D. m/z
1696, L3 profile. Please note that the (fragmented) parent ion was m/z 1694 (D) while the
predicted structure is representative of m/z 1696 (C). Based on the fragmentation patter alone, it
was not possible to determine the placement of the extra double bond. The two product Bi ions
were likely a result of mismatched 2 and 2’ primary acyl chains. A combination of C16:0
(OH)/C14:0 at the 2/2’ resulted in the m/z 695 product ion, while a combination of C14:0
(OH)/C16:0 (OH) at the 2/2’ resulted in the m/z 723 product ion (corresponding acyl chains
position and B annotation shown in blue). E-F. m/z 1696, L4 profile r. int. — relative intensity.
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Figure SS5. Fragmentation patterns and the corresponding tandem mass spectra of the
representative lipid A ions in P2 Leptospira species. A-B. m/z 1640, L5 profile. C-D. m/z
1668, L6 profile. E-F. m/z 1614, L7 profile r. int. — relative intensity.
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Figure S6. Fragmentation patterns and the corresponding tandem mass spectra of the
representative lipid A ions in P1 Leptospira species. A-B. m/z 1748, L8 and L10 profile. C-D.

m/z 1540, L8 and L10 profile. E-F.

m/z 1774, L9 profile. The two product Bi ions were likely a

result of mismatched 2 and 2’ primary acyl chains. A combination of C16:1 (OH)/C18:2 at the

2/2’ resulted in the m/z 721 product
2/2’ resulted in the m/z 747 product

ion, while a combination of C18:2 (OH)/C16:1 (OH) at the
ion (corresponding acyl chains position and B annotation

shown in blue). r. int. — relative intensity.



Supplementary material

Tree scale: 0.1 i

(A)

Diversity of Leptospira lipid A

([ WP 10074789011 Loptospia elish
|

WP 135595701 1 Leptospira gomenensis
’7 [——— WP 069606233 1 Leptospira tipperaryensis

L[ WP 116564000 1 Lapaaspira stinsond
WP 100785189 1 Leptospira adleri

WP 118957540 1 Leptospira yasudae
WP 020986493 1 Leptospira kmetyl
WP 100762209 1 Leptospira barantonii
WP 020771690 1 Leptospira alstonii
WP 000644954 1 Leptospira interrogans
WP 017213970 1 Leptospira noguchii
WP 016560972 1 Leptospira kirschneri
WP 004473233 1 Leptospira santarosai
1 MULTISPECIES1

WP 117339156 1 Leptospira mayottensis

WP 078129576 1 Leptospira alexanderi
WP 004501072 1 Leptospira weilii

WP 108977114 1 Leptospira ryugenii
WP 135621629 1 Leplospira ognonensis

WP 135758666 1 Leptospira idonii

Tree scale: 0.1 ——i

(B)

(C)

Tree scale: 0.1 F————————————————————

WP 109020732 1 Leptospira kobayashii

WP 135765883 1 Leptospira ilyithenensis

WP 100791566 1 Leptospira brenneri

WP 015679491 1 Leptospira wolbachii

WP 002978150 1 Leptospira vanthielii

WP 135574648 1 Leptospira montravelensis

WP 135745940 1 Leptospira bandrabouensis

WP 002974958 1 Leptospira terpstrae

WP 100744424 1 Leptospira harrisiae

WP 135694158 1 Leplospira misangambouensis

WP 100740150 1 Leptospira meyeri

WP 135747059 1 Leptospira bourretii

WP 135585025 1 Leplospira congkakensis

WP 135579035 1 Leptospira perdikensis

WP 135602518 1 Leplospira noumeaensis

WP 135631375 1 Leplospira kanakyensis

WP 135579706 1 Leptospira biflexa

WP 135753070 1 Leptospira bouyouniensis
WP 100718997 1 Leptospira levettii

WP 108959299 1 Leptospira ellinghauseni
WP 135619209 1 Leptospira kemamanensis
WP 135750673 1 Leptospira jelokensis
WP 135636043 1 Leptospira yanagawae

WP 135593819 1 Leptospira gomenensis
WP 100745834 1 Leptospira ellisii
| WP 100763466 1 Lsptospien barantonk
WP 100737729 1 Leptospira kmety!
WP 069608978 1 Leptospira tipperaryensis
WP 118980411 1 Leptospira stimsonii
WP 100784550 1 Leptospira adleri
WP 118964617 1 Leptospira yasudae
WP 061247981 1 Leptospira alstonii
WP 020980139 1 Leptospira noguchii
WP 000155196 1 Leptospira interrogans
WP 004767435 1 Leptospira kirschneri
WP 026053964 1 MULTISPECIES1
[~ WP 002763609 1 Leptospira mayottensis
— WP 008401976 1 MULTISPECIES3
WP 078127831 1 Leptospira alexanderi
WP 016759444 1 MULTISPECIES2
WP 108975463 1 Leptospira ryugenii
WP 135624778 1 Leptospira ognonensis
WP 135760659 1 Leptospira idonii
WP 135764781 1 Leptospira lyithenensis
WP 109020843 1 Leplospira kobayashii
WP 100741978 1 Leptospira harrisiae
WP 135696896 1 Leptospira misangambouensis

WP 135744668 1 Leptospira bandrabouensis

WP 135571609 1 Leptospira montravelensis

WP 100789879 1 Leptospira brenneri

WP 135586472 1 Leptospira congkakensis

WP 135636536 1 Leptospira kanakyensis

WP 135602282 1 Leptospira noumeaensis

WP 002971606 1 Leptospira terpstrae

WP 015682194 1 Leptospira wolbachii

WP 135657463 1 Leptospira vanthielii

WP 135576914 1 Leptospira perdikensis

WP 135617382 1 Leptospira kemamanensis
WP 100715646 1 Leptospira levetti

WP 108959850 1 Leptospira ellinghausenii
WP 135751321 1 Leptospira jelokensis
WP 135634356 1 Leptospira yanagawae
WP 135578046 1 Leptospira biflexa

WP 100712543 1 Leptospira perolati — WP 135754520 1 Leptospira bouyouniensis
WP 135812387 1 Leptospira fluminis
—— WP 135767171 1 Leptospira fletcheri
WP 016550585 1 Leptospia fainei
WP 010571552 1 Leptospira broomi
WP 010416617 1 Leptospira inadai

WP 135508336 1 Leptospira wolfi.
[———— WP 135584789 1 Leptospira semungkisensis
e

WP 135644445 1 Leptospira langatensis.

WP 135649020 1 Leptospira sarikeiensis

WP 100767884 1 Leptospira neocaledonica
WP 008591106 1 Leptospira icerasiae

WP 108920249 1 Leptospira johnsonk
WP 100705275 1 Leptospira harntskeerhi

WP 135614645 1 Leptospira koniambonensis
WP 135627957 1 Leptospira selangorensis

WP 086448573 1 Leptospira venezuelensis
WP 135775552 1 Leptospira andrefontaineae
WP 100722800 1 Leptospira haakeil

Figure S7. Phylogenetic trees based on Leptospira LpxD protein sequences. Reference
protein sequences were downloaded from the GenBank database (WP numbers included in the
figure). Trees were created in NGPhylogeny.fr *° using MAFFT alignment with BMGE curation,
PhyML tree interface and Newick tree rendering. A. LpxD1 in P1, S1 and S2 subclades.
MULTISPECIESI: L. borgpetersenii. B. LpxD2 in P1, S1 and S2 subclades. MULTISPECIES:
L. borgpetersenii (1), L. weilii (2) and L. santarosai (3). C. LpxD (P2 subclade only). P1subclade
—red, P2 subclade — purple, S1 subclade — green, S2 subclade — blue.
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Figure S8. Cardiolipin species detected in Leptospira. (A) MS1 profiles of cardiolipins (CL)
in Leptospira. MS1 scan is shown overlay; dark red (P14v), light red (P1/v), purple (P2), green
(S1) and blue (S2). Data were obtained post FLAT in the negative ion mode on the timsTOF flex
MALDI-2 (Bruker, Bremen, Germany). (B-C) Tandem MS data. Cell pellets of L. interrogans
were mixed with 1:3 v/v chloroform/methanol, vortexed, sonicated, and centrifuged.
Supernatants were transferred into autosampler vials, dried and resolubilized in 1:1 v/v
chloroform/methanol. HPLC-MSMS analysis was performed on an Ultimate 3000 UPLC system
coupled to a Thermo LTQ-Orbitrap Velos Pro mass spectrometer (Thermo Fisher Scientific,
Waltman, MA, USA). Lipids were injected on a Phenomenex Jupiter C4 column (40 °C). The
mobile phases were (A) 1 mM ammonium acetate and (B) 98% propanol/1 mM ammonium
acetate, with the following gradient (min:%B): 0-10:30; 12:100; 12.1:100; 16:30. The HPLC-
MSMS analyses were carried out with full-mass detection in the Fourier transform MS mode
(FTMS), with negative-ion detection. Fragmentation product ion masses were measured in the
orbitrap using Higher energy collision-induced dissociation (65%) activation energy. Data were
analyzed in Freestyle (Thermo Fisher). (B) CL 68:3 (m/z 1401.96): fragmentation pattern (left)
and a predicted structure (right). (C) CL 68:2 (m/z 1403.97): fragmentation pattern (left) and a
predicted structure (right). Fragmentation patterns by MALDI (FLAT”) in representative species
of all clades yielded identical results. LPA — lysophosphatidic acid. PA — phosphatidic acid, PGP
— phosphatidylglycerolphosphate.



