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Certain classes of lipids such as glycerolipids, glycerophospholipids and sphingolipids
which are composed of an invariant core and one or more acyl/alkyl substituents are

MDLMOL file template

good candidates for MS computational analysis since their molecular ion masses can )‘L) 06 snten? srucure mplae
usually be predicted on the basis of permutations of commonly occurring side-chains and e Jh 0 0 e
- - - - - - {j‘ H < > 1.4289 0.7694 0.0000C O ... - - - -
also beca_luse they_ tend t(_) fragment predlctgbly INn EIMS leading to detec_tlon of diagnostic g 150 MS pred|Ct|on using virtual databases of structures based on
product ions. It iIs possible to create a virtual database of permutations of the more o Commonly occurring core structures and chains
common side-chains for various lipid categories and calculate “high-probability” product
iIon candidates in order to compare experimental data with predicted spectra. The LIPID T
. . ser input: List o . ) . . .
MAPS group has developed a suite of search tools a||0W|ng a user to enter an m/Zz value abbreviations Output Data entry (precursor ion list, search criteria) Search virtual database of GP masses
of Interest and view a list of matching structure candidates, along with a list of De(16:0/16:0/0:0) rac, tructure drawing VDL MOL fle containing <tructure Mass Spectrometry possible Glycerophosphollpid Structures
fc - - - yy - = - DG(16:0/16:0/0:0), or SDF structure data file containing =Mumber of Carbons DB=Number of double bonds
cglculated hlgh—pro_bablllty_ prodL_Jct lons. Th_ese search mt_erfaces have been ln_tegrated gglgﬂ:1(92),18:3392,122,152),0:0)55 SN tools s 07 SDFstructure datafile containing b Possible Glyceropnospholinid Structures T
with structure-drawing and isotopic-distribution tools. A suite of structure-drawing tools o - | o | — T
) ) ) oL Enter a tab or space delimited list of m/z and intensity values of precursor ions and specify the intensity threshold [cutoff) and ion type: w0narrs 4953308 e pe 18 0 Peeono sioosss  1omosas - ) oo pee
has been developed and deployed which dramatically Iincrease the efficiency of N e e N E Em
- - . - . . e B ) List of precursor ions and intensities:
generating large an_d ‘c‘:omplex |IpIS| structures, faC|I|t_ate _ data _entry_ INto _Ilpld str_uctu re Structure generation methodology (12 or space delimited) L .
databases and permit “on-demand” structure generation in conjunction with a variety of Intensity Threshold 5000 1264773 135004 [I | mm e e e
- - _ X 522 .3777 2432 5244802 5243711 1091 PC 18 0 PC(18:0/0:0) 2581101 2400895 - - CogHesMNO-P  [M+H]+
mass spectrometry—based informatics tools. Mass Tolerance (+-miz) ozmz [ e e e B e )
Radyl group abbreviation (eg. 12:0) | contains E 675.6826 5753 5244802 5243711 1091 PE 21 0  PE(@1:000) 216.0632  198.0526 - . CocHecNOSP  [M+HJ
676.64961 1479
Head A 630.6807 3230
LIPID MAPS Sphingolipid Structure Generation sacarenp ny =] 8 701.6923 9697
. = = lon [M+H]+ TO03.6888 T.3428e4 Input Mass Matched Mass Defta HG € DB Abbreviation M-sn1 M-sn1-H20 M-sn2 M-sn2-H20 Formula Ton
- - - - natl.lre ||p|d0m|csgateway Download MOL MOL file containing only structure data or SOF file with structure and other associated data. Sort by Abbreviation |E| ;g:g:gi gégéﬁaeﬂ ] 6756826  675.4960 1866 PA 34 1  PA(12:0/22:1(137)) 4033280 4753183 3551881 3371775 CazHooOGP {M+H:+
o e esources bout LIPID TIAPS oI | T06. 6384 2381 ) G75.6826 G675.4960 1866 PA 34 1 PAM4:0/201 (1123} 4552976 4472870 3832194  365.2088 CazH-z0-P M+H]+
LI p I d Stru Ctu re m an I pu I atl On an d O nto %ﬁoné standads dataé databasesé athwaysé tOOlSé procolsé presentationsé |Il1k.5 downloads £ 675.6826 G675.4960 1866 PA 34 1 PAM14:1(92)¥20:0) 467.3133 4493027 381.2037 363.1931 CazHz20:F [M+H}+-
G675.6826 675.4960 lags PA 34 1 PA(M16:0/18:1(92)) 4372663  419.2557 411.2507  393.2401 CazHzz0:F  [M+H}+
Create a Sphingoliid Structure Suhmlt] [ Reset] 675.6826  675.4960 4866 PA 34 1 PA(16:1(97)/18:0) 4392820 421.2714  409.2350 301.2244 CEZHTOBF‘ M+H]-
P P G P PN foxoxv/\ P On demand” generation of structure, systematic name and isotopic distribution profile
. LMSD < > TS - - o
20-2(102,13E) (9Ke,150H [S]){8a,12b} \S-tru Ctu res/ Choose sphingoid base backbone, acyl chain and headgroup from n?enus below: ] Download MDL MOL file containing only structure data or SDF file with structure and other associated data.
Carbon chain length and degree of unsaturation / T D o — Isotopic Distribution for C37H7Z03F
Double/triple bond position/geometry
Substituent position/type/stererochemistry Sgsf:?r?gtjginiase 5 enarons &« M:  675.4965 100.0000 15475 160 — _
Ring junction location/stereochemistry | Sphingomyelin [~] o o 0 M+1: EB76.4998 425718 36350 g — —
N-Acyl group Abbreviation Ste TEHNs0) /‘\/‘\/\/\/‘\/\/\)‘L H M+2: 6775032 10.2969 15.0287
: Systematic Name N-{hexadecanoyl)-sphing-4-enine-1-phosphocholine 0 0"/ ~0oH Te - : : a0 —
| | - - View Structure using  MarvinView Applet  JmolApplet ChemDraw () /C?q\ He M+3. 67850658 1.7649 - 70 — —
P Nl N 2
ETRLIURE o —/\/\/\/\H/ M+4: 679.5099 01161 - E g0 — —
Structure Systematic name Classification Ontologies Bl Lo’ Cobd T %8 0 0 00 000 000 0 2
T IR R = 50 —
MAJ\/W rozaze. Eicosanoids [FAO3] . Formula el I IEERREEERRA R Online draW|ng tools for Structures viewable In Marvin, Eow
prostandienoic acid Prostaglandins [FA0301] . Number of hydroxyls ok BAR CGRME S500000888 ¢80 ) ) ) ) - L
Nemer of finga 2% various lipid categories JMol and Chemdraw format . :
BAE TRE S0E soodofodo8da . Systematic Name 1-hexadecanoyl-2-(9Z-octadecenoyl)-sn-glycero-3-phosphate
(FA,GL,GP,SP,ST) May be saved as Molfiles Formula (Neutral)  Cart7105P 1 | -
i .- EERREE I 675.496 .
Generation of structure and ontology from abbreviation o ek L e e
% g % § § § g View Structure using MarvinView Applet  JmolApplet ChemDraw (7} niz
Miiég AR Create a Sphingolipid Glycan Structure
] . Core: Ceramide E
Molfile format Core chain style: Bent [~
Glycan: Galb1-3(GlcMAck1-6)GalMAck1-3Galat-4Galb1-4Glch

Structure Database (LMSD) of a lipid structure

Introduction | Text/ontology-based search | Structure-based search | Programmatic Access

Glycan chain orientation” | Left [=]

' Suqgars "Suomit] [Rese | All lipid

Text/Ontology-based search i}
: Glc Usage categories have
LMD O n to I O gy_ g e n e ra.tl n g p ro g ram Sugar residues allowed: Glc, Gal, Man, GlcMNAc, GalNAc, Xyl, Fuc, NeuAc, NeuGc, KDN

Erargenfnmmimn’ Systematic, (spell out Greek characters, e.g. alpha, beta) G al Glycan sequence must be in the format: [sugar (as an abbreviation)][anomer (either a or b]][linkage in (x-y form]] exal I l p I eS Of
y y Galb1-4Glch, Fucal-2Galb1-3GalNAch1-4Galb1-4GIch, NeuAcaz2-3Galb1-3GalNAch1-3Galat-4Galb1-

15 2 Program extracts ontology terms GIcNAC glycosylated MS prediction using known lipids in the LIPID MAPS

Formula (n um be rs Of fu N Cti on a| g rou pS ; ri N gs ) etc ) GalNAcal-3GalNAch1-3(Galb1-3GalNAch1-4)Galal-4Galb1-4Glch

parentheses:
Gat-EgDry E| (* - \ frOm molfi Ie format Of eaCh Iipid StrUCtU re Gal NaC — ('l'hzhg'ﬂpt}thetical structure below contains all 10 sugar residues currently supported) StrUCtu reS Stru Ctu re d atabase (L M S D)
Main class ] Useful for searching Xyl ‘_
Sub class \E|

6ntnlngy search parameters (FA,GL,GP.SP,ST only) across d Iffe rent ; I ! pld Cla_sses F u C
Group: [#Caons 5] [= [5] for molecules with certain

Group: | #Double bonds [+] [= [7] \attribUteS - Man
Group: | hydroxy B3 -~ Y N e UAC
k Group: |ep&xy |Z| Elzl j N——_ 1

Records per page T < | Ontology NeuGc
Sort by LM_ID [+] table KDN

Mass Spectrometry

Possible Fatty acid Structures (based on structures in the LIPID MAPS database)

Show Possible Fatty Acid Structures (based on structures in the LIPID MAPS database) G=Humber of Garbons DB=Humber of doutle bonds

Input Mass Matched Mass Delta Generic Name Generic Abbreviation Formula lon Database examples

SN— - Enter a tab or space delimited list of m/z and intensity values of precursor ions and specify the intensity threshold {cutoff) and ion type: e — T —— o0a - -
[ Submit ] [ Reset ] .
3032773 303.2329 0444  methyl-nonadecatetraenoic acid 19:4{Me) CagHa405 [M-HJ- Examples
List of precursor ions and intensities: 303.2773 3032177 0596  trihydroxy-hexadecanoic acid 16:0(0H3) CyeHaq05 M-HF  Examples
. : (tab or space delimited)
Search LMSD with ontology terms Anomeric Carbon

a or B linkages may be 303.2773 1.3901e4

= Intensity Threshold 5000 335.4013 2827 Input Mass Matched Mass Delta ~ Generic Name Generic Abbreviation lon Database examples
specified Y 351.3777 15432 o
- - - - 3354013 3352955 1058 docosadienoic acid 222 [M-H]- Examples
G t f I t t f I I h f m t Mass Tolerance (H-m/z) +-02miz |=] 353.3887 8603 |:>
- e n e ra I O n O g ycan S ru C u reS I n u C al r CO n O r a I O n 367.4334 12377 3354013  335.2955 1058 dimethyl-eicosadienoic acid 20:2(Me2) M-HI- Examples
Stan d al O n e an d C O I I l I I I an d -I I n e to O I S Abbreviation (eg. 12:0) 381.3904 23378 3354013 3352227 1786  epoxy-hydroxy-eicosatrienoic acid 20:3(0H Ep) M-HF  Examples
381.5290 4211 _ _—
lon IM-H]- E 3254013 3352227 1786 hydroperaxy-eicosatetraenaic acid 20:4(00H) M-HF  Examples
- - - - 3354013 3352227 1786  oxo-hydroxy-prostadienocic acid 20:2{Ke,OH)-cyclo [M-H}- Examples
Perl scripts for lipid structure/name/Zmass generation Sort by Delta =]
3354013 3352227 1786  oxo-hydroxy-prostadiencic acid 20:2{Ke,OH) CagH340y [M-H}- Examples
1 M M 1 M 3354013 3352227 A786  dihydroxy-eicosatetraenoic acid 20:4(0H2) CogHa404 M-H-  Examples
. - P
: H- I e 3-Hydroxydodecanoic acid 12:0(30H)
« LIPID MAPS Tools Pack SearCh Interfaces for glycerOIlpldS’ glycerophosphOIlpldS’ 10-Methyldodecanoic acid 12:0(10Me) Submit l [ Reset ] . A
00ls Fackage . L . L . . - S-Tetr - 596,36 ClAHZEOZ . 11E 13-Tetradecadi ic acid 18:2(11E.13) (7K Generic Abb tion Formula lon Database examples
Command line Perl scripts to generate SD files containing structure and ontological data for various lipid categories. The current version supports structure Cardlo“plnS, Sph|n90|lp|d5, fatty acids and ChOIGSteryl esters with B 3;_:0;2?}&“'3dec:drizn?;:a;?;mcii‘_sz 52'} (1E13){7Ke] 231 CosHaaOa  IMHE  Examoles
generation for Fatty acyls (FA), Glycerolipids (GL), Glycerophospholipids (GP), Cardiglipins (CL), Sphingolipids (SP) and Sterols (ST). Please see our user—supp“ed m/z values e et 3E,5Z-Tetradecadienoicacid ~ 14:2(3E,57)
documentation for specific main and subclasses. FAStrGen pl | GLStrGen.pl | GPStrGen.pl | CLStrGen pl | SPStrGen.pl | STStrGen. pl e 5,8-Tetradecadienoic acid 14:2(5,8)
24437 C14M2803 Tetradecadienoic acid Tetradecadienoic acid
& Download Tools package and documentation: lipidmapstools tar gz (376khb) or lipidmapstools zip (568kh) B L ipid Ms Predictor _ o) x| T e 7-oxo-11E-Tetradecenoicacid  14:1(11E)(7Ke)
Vi line d tation - 242.35 C14HZ603 — 7-ox0-11Z-Tetradecenoic acid  14:1{11Z){7Ke}
° View onine documenta =5 s 226.36 C14H2602 Methyl 3-methyl-2Z-dodecenoate Methyl 22-dodecenoate,3Me
s s 5E-Tetradecenoicacid  14:1(5E) LM_ID Common Name Systematic Name Main Class  SubClass  Mass  FORMULA
. . . 226,36 C14H2ZE02 5Z-Tetradecenoic acid  14:1(5Z)
e vy . .. L| p | d M ass S pec : P red |Ct|0 n s 7-Tetradecenoicacid  14:1(7) LMFAD3020015  12-epi-LTB4 55,125-dihydroxy-6Z,8E,10E, 14Z-sicosatetraenoic acid 33623 CpgHaz04
Use a “wget” command to retrieve lipid structures and/or tabular Tetradecenoicadd  Tetradecenoicac ) i L | | | .
25.751-2.7-Monanedivldibutyrate 30043 C17HZZO4 o &“Erﬂ: m &“Erﬂ: Amm“ﬂm“ FDI'IIIIIIE LMFAD3020014 B-trans-12-epi-LTB4 58,125-dihydroxy-6E,8E, 10E, 14Z-eicosatetraenoic acid 33623  CopHao0s
tt i b t . 0-[7]-8-Pentadecenylsalicylic acid 3465 Cz2H3403 7-Oxotetradecanoic acid 14:0(7ke)
atriputes Glycerophospholipids | Glycerolipids | Cardiolipins | Sphingolipids | Fatty acids | Chol. esters | Calculate Mass | Bentadecadiensic scid 238,37 C15H2602 Tetradecanoic acid ~ 14:0 LMFAD3020013  E-drans-LTB4 58,12R-dihydroxy-6E,3E, 10E, 14Z-sicosatetraenoic acid 33623 CagHaaO4
o . e : e e 3-Hydroxytetradecanoicacid  14:0{30H) docosadienoic acid 222 ':"; ";HEEI[] . LMFA03020001  LTB4 55, 12R-dihydroxy-6Z, 8, 10E,14Z-eicos atetragnoic acid 33623  CggHas0s
http::.www.lipidmaps.org/data/structure/programmaticaccess.html Mase Mass talorance Headgroum lon e 7-Hydroxytetradecanoicacid  14:0(70H) _ _ _ —
. -11-Hexadecenoic aci 25441 CL6H3002 3,7.11-Trimethyl-6,10-dodecadienoic acid 12:2{6,10}(3Me,7Me, 11Me) LMFAQ3060076 8,9-DIHETE (+/-)-8,9-dihydroxy-52,112Z, 14Z,17Z-eicosatetraenoic acid 33623  CopHaz0ys
Programmatic Access 678 +/-1.0 amu =] =l Mt = Query i —— 3,7,11-Trimethyl-6,10-dodecadienoic acid . 12:2(6,10){3Me,7Me, 11Me) dimethyl-eicosadienoic acid 20:2(Me2) CooHaa04 LMFAD3060077  14,15-DIHETE (+1-)-14,15-dihydroxy-52,82,112,17Z-sicosatetraenoic acid 33623 CagHasOy
Dentaderadisnnic acid _Pentadescadiennic aci - ! ! T ! ’
We provide support for command line data retrieval as CSV/TSW/SDF files for any search type that can be performed via a web browser. Options are [ Mass f"_"“a‘ List of Systematic names List of abbreviations _ _ _ _ LMFAD3060078  17,18-DIHETE (+-)-17,18-dihydroxy-5Z,87, 112, 14Z-sicosatetraenoic acid 33623 CpgHaz04
available to control display of column headers, types of delimiters for C3V files (comma or semicolon), and double guoting of values. " Mominal {*" Exact epoxy-hydroxy-eicosatrienoic acid 20:3(0H Ep) CHDHE i i} : JEEEE— E— e B
VI N .~ += N = = N 1 1 - L 20 32 4
Available parameters
P hvd . tet . id 50:4(00H Co o O LMFAD3060018  55,65-DIHETE 55, 65-dihydroxy-7E,9E,11Z, 14Z-sicosatetraenoic acid 33623 CagHazOs
itive. roperoxy-elcosateiraenolc acl . 2qMaq Uy
All parameters are case sensitive Abbrey | Radyl carbons | Double bonds | Ereml mees | Delta[m/z) | Formula[neutrd] = ]III p I'llll l: } LMFAD3060053 - 8 15-dihydroxy-5,9,11,13-eicosatetraencic acid 33623  CgpHapOy
Common parameters to control CSV/TSV output y_ GPA[Z20/220) 34 0 E77.5116 _0.4834 C37H7308P
N p - - - i LMFAQ3060090 - 14 15-dihydroxy-5,8,10,12-eicosatetraenoic acid 33623 CogHas0,
g:::ﬂjgﬂg} - : S eitbsel oxo-hydroxy-prostadienoic acid 20:2(Ke,OH)-cyclo CogHa404 i
Parameter Possible values Default Comments GPAQ 520!19:0] - = B??:511E l]:-‘IBBlI T o LMFADZ060017 55 6R-DIHETE 55, 6R-dihydroxy-7E,9E,11Z 14Z-eicosatetraenoic acid 336.23  CogHanOy
OutputMode File File Must be set to eliminate htmi GPA[16:0/180) 3 0 677.5116  0.4884 C37H7308P oxo-hydroxy-prostadienoic acid 20:2(Ke,0H) CarnHaq O LMFAD3060010 58 155-DiHETE 55,155-dihydroxy-6E 82,112, 13E-sicosatetraenoic acid 33623 CpgHaz0s
: : GPA(D-16:0/19: 35 0 677.5480  0.4520 C3BH7707P ' ' A
OutputType ;SV1T;S;V+ 5:F TSV TSW=tab separated values. C5V=comma or semicolon separated values GP A:ﬁ:l] A70) dl 3 0 6775116 04284 CI7H7I0EP \/\/\/\/__\/\)J\OH LMFAD3060005  58,11R-DIHETE 58, 11R-dihydroxy-6E,8Z, 12E, 14Z-eicosatetraenoic acid 33623  CagHagO4
o or CTa =
OutputDelimiter i i Comma GPA[D-18:017.0) 35 0 677.5480 0.4520 C38H¥707P i _pi i i . - LMFAD3060050 83,153-DIHETE 88,155-dihydroxy-5Z,9E,11Z,13E-sicosatetraenoic acid 33623 CogHasO,
For CSV. Comma or Semicolon GPA[18:0/16:0) 34 0 677.5116  0.4884 C37H7308P Structures dihydroxy-eicosatetraencic acid 20:4(0H2) E2gHa404 B 20
OutputQuote Yes,No No GPA(19:0/150) 34 0 677.5116  0.4884 C37H7308P LMFA03060052  5,12-DIHETE 5,12-dihydroxy-6,8,10,14-eicos atetraenoic acid 33623 CpoHaz0s
GPA(21:0/130) 3 0 677.5116  0.4884 C37H7308P
GPA[22:0120] 34 1] 6775116 04884 C37H7308P Abbreviation 14:1(52)
. . ; GPCho(b:0/220) 28 1] 678 5063 05068 CIGH72HOSF Systematic Name 57-tetradecenoic acid cc - 9y - - - -
Example: Find all Diacylglycerols [GL0201] with mass between 584.00 and 604.00 daltons GPChog0ny |28 0 6705060 0500 CIGHTINO®® Generic” names and abbreviations Actual matches to mass and generic name in LMSD
wget -0 "Test” "http://www.lipidmaps.org/data/structure/LMSDSearch.php?Mode=ProcessTextSearch\  °°7omomemo T " cTeTe ot TotnTImetTy >|—|
&OutputMode=File&CoreClass=2&MainClass=202&SubClass=20201&ExactMass=594&ExactMassOffSet= . - - -
Tov Computational generation of structures from names/abbreviations
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