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Supplementary Figure 1. Cellular concentration of ceramides and CerS2 

following bead phagocytosis from RAW264.7 cells. As a control 

experiment to determine whether (A) cellular ceramides and (B) cellular 

CerS2 were altered in RAW264.7 cells when fed with beads, and 

concentrations of ceramides and CerS2 were measured by LC-MS/MS and 

western blot analysis respectively at 0.5 and 4 h post bead feeding (which 

represent time points of EP and LP maturation respectively). Based on these 

data, both these cellular levels are unaltered, suggesting that changes in 

ceramides and CerS2 are indeed EP and LP specific. The data in panel (A) 

represents mean ± s. e. m. for 4 biological replicates, while the data in panel 

(B) was performed in duplicate with reproducible results.  
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Supplementary Figure 2. Lipidomic characterization of EPs and LPs 

from Dictyostelium discoideum. Heat map plot showing the different lipid 

classes assessed by LC-MS/MS analysis for EPs and LPs from Dictyostelium 

discoideum. The heat map plot represents an average of fold changes 

(LP/EP) on a log2 scale for different lipids from a particular lipid class. Blue 

and red color changes show enrichment of a particular lipid class on EP and 

LP respectively. Data represents 6 biological replicates per group. See 

Supplementary Table 1 for complete datasets. 
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Supplementary Figure 3. Expression profile for different ceramide 

synthase isoforms in RAW264.7 mouse macrophages. The mRNA levels 

of ceramide synthase isoforms 1 – 6 in mammalian RAW264.7 cells relative to 

GAPDH from public large-scale gene expression studies (http://biogps.org/)1, 

2. The mRNA expression data suggests that CerS2 is the major ceramide 

synthase in RAW264.7 mouse macrophages3, with probably some 

contribution from CerS6. Data represents mean ± s. d. for 2 biological 

replicates.  
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Supplementary Figure 4. Incorporation of C17:1 FFA into cellular 

phospholipids. Concentrations of C17:1-containing storage lipids, namely 

triglycerides (TAG), phosphatidylcholines (PC), phosphatidylethanolamines 

(PE) and co-enzyme A (Co-A) from RAW264.7 mouse macrophages, 

following feeding varied concentrations of C17:1 FFA (0 – 5 mM, 4 h). Data 

shows that the C17:1 FFA is predominantly incorporated into cellular PC and 

PE lipids. Data represents mean ± s. e. m. for 4 biological replicates per 

group. Since there was no significant change beyond feeding 1 mM C17:1 

FFA, hence this concentration was chosen for the feeding experiments.  
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Supplementary Figure 5. Lipidomics characterization of heptadecenoic 

acid (C17:1)-containing lipids in EPs and LPs following C17:1 FFA 

feeding to RAW264.7 mouse macrophages. Heat map plot showing the 

different lipid classes containing C17:1 assessed by comparative LC-MS/MS 

analysis for EPs and LPs from RAW264.7 cells fed with C17:1 FFA (1 mM, 4 

h), prior to phagocytosis. The heat map plot represents the ratio of the mean 

value for LPs divided by the mean value for EPs for a particular lipid on a log2 

scale. Blue and red color changes show enrichment of a lipid class on EPs 

and LPs respectively. Data represents mean of 4 biological replicates per 

group. See Supplementary Table 1 for complete dataset.  
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Supplementary Figure 6. Phospholipid concentrations of EPs and LPs 

following C17:1 FFA feeding to RAW264.7 mouse macrophages. 

Quantitative lipidomics measurements of C17:1-containing PC and PE lipids 

showing changes in absolute levels between EPs and LPs groups. Data 

represents mean ± s. e. m. for 4 biological replicates. * P < 0.05 by Student’s 

t-test for EP versus LP preparations. See Supplementary Table 1 for 

complete dataset. 
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Supplementary Figure 7. Pharmacological blockade of CerS2 by 

fumonisin in RAW264.7 mouse macrophages. (A) Ceramide 

concentrations of RAW264.7 cells following treatment with fumonisin (1 or 5 

µM) or DMSO (control) for 4 h. Data represent mean ± s. e. m. for 4 biological 

replicates per group. * P < 0.05 and ** P < 0.01 by Student’s t-test for 

treatment groups versus DMSO control. (B) Pro-inflammatory cytokine 

concentrations (TNF-α and IL-6) following treatment with fumonisin (1 or 5 

µM) or DMSO (vehicle, negative control) or lipopolysaccharide (LPS, 10 µg 

mL-1, positive control) for 4 h. Data represents mean ± s. e. m. for 8 biological 

replicates per group.  
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Supplementary Figure 8. Sequence alignment of mammalian (mouse) 

ceramide synthase isoforms (CerS 1 – 6) with ceramide synthase from 

Dictyostelium discoideum (CrsA, Q54S87). The residues highlighted in 

green represent the invariant catalytically important residues, while the 

residues underlined in red constitute the highly conserved Lag1P motif of 

ceramide synthase enzymes4, 5.  

CERS1_MOUSE     1 MAA-------AAAT----PRLEAPEPMPSYAQMLQRSWASALAAAQGCGD 
CERS2_MOUSE     1 MLQ-------TLYDYFWWERLWLPVN-LTWADLE---------------- 
CERS3_MOUSE     1 MFQ-------TFRKWFWSERYWLPPT-IKWSDLE---------------- 
CERS4_MOUSE     1 MSF-------SLSEWLWQETYWLPPN-VTWAELE---------------- 
CERS5_MOUSE     1 MATAAAETLGLLWGWLWSESFWLPQN-VSWADLE---------------- 
CERS6_MOUSE     1 MAG--------ILAWFWNERFWLPHN-VTWADLK---------------- 
Q54S87_DICDI    1 MAL-------DENG---------VSE-IEWERLY---------------- 
 
CERS1_MOUSE    40 CGWGLARRGL-AEHAHLAAPELLL-------AVLCALGWTALRWAATTHI 
CERS2_MOUSE    27 --------DK-DGRVYAKASDLYI-------TLPLALLFLVIRYFFELYV 
CERS3_MOUSE    27 --------DH-DGLVFVKASHLYI-------TIPYAFLLMVVRYFFEKFV 
CERS4_MOUSE    27 --------DR-DGLVFAHPHHVLA-------AFPVALVLVAVRIVFERFV 
CERS5_MOUSE    34 --------GPGDGYGYPRAQHVLS-------VFPLAVCIFSVRMLFERFI 
CERS6_MOUSE    26 --------NT-EEATFPQAEDLYL-------AFPLAFCIFMVRLIFERFI 
Q54S87_DICDI   18 --------NP-DNSIFLSGRKLMSEVNAIIFLVVCTNIFFVIRFFFQHYV 
 
CERS1_MOUSE    82 FRPLAKRCRL---------------------------------------- 
CERS2_MOUSE    61 ATPLAALLNVKEKTRLRAPPNATLEHFYQTSGKQPKQVEVDLLSRQSGLS 
CERS3_MOUSE    61 ATPLANALGIKKT-QHKIKPNAILENFFKHSTSKPSHTDIYGLAKKCNLT 
CERS4_MOUSE    61 ALPLSRWMGVQDPIRRKIKPNPVLEKYFLRMKQCPEETQMVLLASQCGLT 
CERS5_MOUSE    69 AKPCALRVGIKDSPVNKVEPNDTLEKVFVSVTKYPDEKRLKGLSKQLDWS 
CERS6_MOUSE    60 AKPCAIALNIQANGPQTAQPNAILEKVFTAITKHPDEKRLEGLSKQLDWD 
Q54S87_DICDI   59 LKPIALSFNMR--------------------------------------- 
 
CERS1_MOUSE    92 ---------------QPRDAARLPESAWKLLFYLACWSYCAYLLLGTSYP 
CERS2_MOUSE   111 GRQVERWFRRRRNQDRPSLLKKFREASWRFTYYLIAFVAGMAVTVD--KP 
CERS3_MOUSE   110 ERQVERWLRIRQKQNKPCRLQKFQESCWRFTFYLLITMAGAVFLYD--KP 
CERS4_MOUSE   111 LRQTQRWFRRRRNQDRPSLSKKFCEACWRFVFYLCSFVGGTSILYH--ES 
CERS5_MOUSE   119 VRKIQCWFRHRRNQDKPPTLTKFCESMWRFTYYLCIFCYGIRFLWS--MP 
CERS6_MOUSE   110 VRSIQRWFRQRRNQEKPSTLTRFCESMWRFSFYLYVFSYGVRFLKQ--TP 
Q54S87_DICDI   70 ----------------KSYTARFLENGWYTLYYISFFLIGSYVYSQ--ES 
 
CERS1_MOUSE   127 FF-HDPPSVFYDWRSGMAVPWDIAVAYLLQGSFYCHSIYATVYMDSWRKD 
CERS2_MOUSE   159 WF-YDLRKVWEGYPIQ-SIIPSQYWYYMIELSFYWSLL-FSIASDVKRKD 
CERS3_MOUSE   158 WA-YDLWEVWNDYPRQ-PLLPSQYWYYILEMSFYWSLV-FSLSTDIKRKD 
CERS4_MOUSE   159 WL-WSPSLCWENYPHQ-TLNLSLYWWYLLELGFYLSLL-ITLPFDVKRKD 
CERS5_MOUSE   167 WF-WDTRQCWYNYPYQ-PLSRELYYYYITQLAFYWSLM-FSQFIDVKRKD 
CERS6_MOUSE   158 WL-WNTRHCWYNYPYQ-PLTADLHYYYILELSFYWSLM-VSQFTDIKRKD 
Q54S87_DICDI  102 WSIFPTMNIWLGWPTQ-PFSTLFRTYYLIELSFYVHCT-IALFFETRRKD 
 
CERS1_MOUSE   176 SVVMLVHHVVTLLLIASSYAFRYHNVGLLVFFLHDVSDVQLEFTKLNIYF 
CERS2_MOUSE   206 FKEQIIHHVATIILLCFSWFANYVRAGTLIMALHDASDYLLESAKMFNYA 
CERS3_MOUSE   205 FLAHVIHHLAAISLMSFSWCANYIRSGTLVMFIHDISDIWLESAKMFSYA 
CERS4_MOUSE   206 FKEQVVHHFVAVGLIGFSYSVNLLRIGAVVLLLHDCSDYLLEGCKILNYA 
CERS5_MOUSE   214 FLMMFIHHMIGIMLTTFSYVNNMVRVGALIFCLHDFADPLLEAAKMANYA 
CERS6_MOUSE   205 FGIMFLHHLATIFLITFSYVNNMARVGTLVLCLHDSADALLEAAKMANYA 
Q54S87_DICDI  150 FNQMLTHHVATFFLVGCSYWYRYHRIGIAILWIHNIADIFLYSAKALNYI 
 
CERS1_MOUSE   226 K-------ARGGAYHRLHGLVANLGCLSFCFCWFWFRLYWFPLKVLYATC 
CERS2_MOUSE   256 G-------WKN---------TCNNLFIVFAIVFIITRLVIMPFWILHCTM 
CERS3_MOUSE   255 G-------WKQ---------TCNTLFFIFTVVFFISRFIIFPFWILYCTL 
CERS4_MOUSE   256 H-------FRR---------GCDALFIMFALVFFYTRLIFFPTQVIYTSV 
CERS5_MOUSE   264 R-------RER---------LCTTLFVIFGAAFIVSRLAIFPLWILNTTL 
CERS6_MOUSE   255 K-------FQK---------MCDLLFVMFAVVFITTRLGIFPLWVLNTTL 
Q54S87_DICDI  200 SKEVKNKTIQI---------ICDGLFVMFAVSFFVTRLIFFPFTLIKSSL 
 
CERS1_MOUSE   269 HCSLQSVPDIPYYFFFNILLLLLMVMNIYWFLYIVAFAAKVL-TGQMREL 
CERS2_MOUSE   290 IYPLELYPAFFGYYFFNFMMAVLQMLHIFWAYFILRMAHKFI-TGKLI-- 
CERS3_MOUSE   289 ILPLHYLEPFFSYIFLNLQLMILQGLHVYWGYFILKMLNRCI-FTQNV-- 
CERS4_MOUSE   290 YDSIKNSGPFFGYYFFIVLLVMLQILHVYWFCLILRMLYSFLHKGQMT-- 
CERS5_MOUSE   298 FESWEIIGPYPSWWLFNALLLILQVLHAIWSYLIVQTASKALSRGKVS-- 
CERS6_MOUSE   289 FESWEIVGPYPSWWVFNLLLLLLQGLNCFWSYLIVKIACKTVSKGKVS-- 
Q54S87_DICDI  241 TEAYYVSVEFPLFYPTNVALLTLLILHMFWFFLIARIIYIKLFKSKDF-- 
 
CERS1_MOUSE   318 EDLRE-YDTLEAQTAKPCK-AEK-----PLRNGL-VKDKLF--------- 
CERS2_MOUSE   337 EDERSDREETESSEGEETA-AGAGAKSRLLANG------HPIL-----NN 
CERS3_MOUSE   336 QDVRSDNEEEEEEEEEEEAESTKGKETEYLKNGL-GTNRHLIA-----NG 
CERS4_MOUSE   338 EDIRSDVEEPDSSDDEPVS-EGPQLKNGMARGS-----RVAVT-----NG 
CERS5_MOUSE   346 KDDRSDVESSSEEEDETTH-KNN-LSGSSSSNGANCMNGYMGGSHLAEEQ 
CERS6_MOUSE   337 KDDRSDIESSSDDEDSEPP-GKK-PHSSTTTNGTSGTNGYLLTGPCSVD- 
Q54S87_DICDI  289 DDIRSDSDEDEEVKPTQKG-LEA-EPTRTNKNTNNNKNNKLTQTKVSKA- 
 
CERS1_MOUSE       --------------------- 
CERS2_MOUSE   375 NHPK---------------ND 
CERS3_MOUSE   380 QHG-----------------R 
CERS4_MOUSE   377 PRSRAAAC---LTN-GHTRAT 
CERS5_MOUSE   394 GTCKATGNLHFRASPHLHSCD 
CERS6_MOUSE   384 --------------------D 
Q54S87_DICDI  336 AQKK---------------NE 
 
 
 

Lag1P motif
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Supplementary Table 1: MRM transitions and complete lipidomics data. 
  

• Tab 1 (‘MRM transitions’): MRM transitions, and MS parameters for all 

lipids assessed in this study. 
 

• Tab 2 (‘RAW cells EP and LP data’): Complete lipidomics dataset (all 

identified and quantified lipids) for EPs and LPs from RAW264.7 mouse 

macrophages. 
 

• Tab 3 (‘Dictyostelium EP and LP data’): Complete lipidomics dataset (all 

identified and quantified lipids) for EPs and LPs from Dictyostelium 

discoideum.  
 

• Tab 4 (‘RAW cells 17_1 feeding expt’): Concentrations of C17:1-

containing lipids from EPs and LPs from RAW264.7 mouse macrophages 

post-feeding 1 mM C17:1 FFA for 4 h. 
 

• Tab 5 (‘CerS2 inhibition RAW cells’): Concentrations of sphingolipids 

from EPs and LPs after treating RAW264.7 mouse macrophages with 

fumonisin (5 µM, 4 h). 
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