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Lipid4DAnalyzer Documentation

Introduction

LipiddDAnalyzer is part of Met4dDX software. Itis a fast, robust, and user-friendly mass spectrometry data
processing tool for lipidomics data analysis by rebuilding the online version of LipiddDAnalyzer
(http://lipid4danalyzer.zhulab.cn).

Interface

Initial interface

Quantification
box plot

Project viewer

S— Interactive data viewer EIC/EIM plot

Project file viewer

Spectrum plots

Function bar

SO EE

Open Project  Save Project  Export Results. Parameter Set  Save Parameter  Run Analysis To MetdDX

Project and data management

1) Open a previously saved project or save the current project to a file.
2) Export data for reading by Lipid4DAnalyzer from backend.

Data processing tools

3) Loadaparameter set with defined data analysis workflow or save parameters of current data analysis
workflow to a parameter set.

4) Submit experiments for data processing using the current data analysis workflow or abort the
processing for all submitted experiments.

Go back to Met4DX

5) Go backto Met4DX for raw data processing

Other functions

6) Config Met4DX software and lipidomics library.
7) View helps documents, check logs and report bugs.


http://lipid4danalyzer.zhulab.cn/

Parameter setting

Lipid4dDAnalyzer provides the most used parameter sets in Zhulab for different data processing tasks,
which is highly recommended for inexperienced users, and even for all users. To start a data processing

workflow, one should load a parameter set first, modifying parameters later, and submit experiment for data
processing at last.

Load a parameter set

A parameter set contains multiple steps for data processing, which will be shown in the analysis workflow
viewer after loading a parameter set. For lipids identification, the corresponding instrument type should be

selected. One can also provide the RT calibration table for scoring RT. Fragmentation rules can be applied
accordingly.
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lon made
Impart RT calibration table
Name Referencs RT (s) Experiment RT ()

St 00
LPC(18:1) 8.0
Pi(1d:1118:1) 1280
PSO#AA4T) 1440
PG(MAM41) 1470
PC(AI4T) 2110
PE(A141) 2160

Instaument type
Agilsnt ) Bruker © Sciex ) Shimadzy () Watars

Left click R——

Collision energy

Parameter Set

© 45425

RT condition

3D lipidomics positive (TOF) No

DG{14:1114:1) 3450
9 SM{d1B:AEY)  TTO
10 ConanBng:1) 4580
o . . Apply regmentation e 1 POPABIIEY) 4500
3D lipidomics negative (TOF) © Yes Ho 12 TGUEAMENS... 7470

Ao 13 End 10800

Click next G et ]

HILIC lipidomics © RP lipidomics

Analysis workflow: 3D lipidomics pasitive (TOF)

Parameter configuration - Identify features

Property Value help
~ I|dentify features
~ Combine weight Weights for calculating the combined score in 4D match
~ @ RT weight RT weight
rt_weight 0.3
~ @ MS/MS weight MS/MS weight
msms_weight 0.7
Cutoff 0.6 Cutoff for combined score

Parameter sets

3D lipidomics positive (TOF)

3D
3D lipidomics negative (TOF)
Lipid4DAnalyzer
4D lipidomics positive (TOF)
1D
4D lipidomics negative (TOF)

Data processing

Run analysis

1) Leftclick "Run Analysis": submit all experiments for processing using the selected analysis workflow.

2) Rightclick"Run Analysis": submit a single/all experiment(s) for data processing with selected analysis
workflow.



Left click

E] Left click
e

) Right click

Run Analysis

After submission, the experiments in project viewer will show the corresponding processing status.

. current processing experiment.
. submitted experiment, waiting for processing.
. already processed experiment.

. filed experiment.

e Please make sure the running experiments of the same ion mode with the selected parameter
set.

Other functions

Library configuration

The lipids records in the library can be viewed in the library configuration. The reference RT calibration
table and fragmentation rules can be checked by clicking the corresponding button.

B8 Utrary Maoger T x
Library toye fipidomics Library name 30 lipicomice lonmode  positive RT Calibration  Fragmentation rules
Compound Info Spectrum records

v Tolel: 89178 labld Adduciname iz cos RT (RP lipidomics) RT {HILIC |

Name Formuia Exacmass  Smiles Category Classn | 1 FAD7070000... CarH 260.186 185 7 360

1 Car(4:0) CliH2ING4 231147 CCCC(=0)0... FA Car

2 Cansm) CIZH2ANO4  245.183 CCCCC(=0)... FA Car

ERN Car(6:0) C13H2BNO4

4 Canen) CI3H24NO4  257.163 CIC=CICCC(... FA GCar

5 Canez) CI3H2ZNO4  255.147 CIC=CiC=Ci... FA GCar

6 Canim) C14HZBNO4  273.184 COCOOCC(=... FA Car

7 CanEm) CISHIONO4  287.21 COCOOTCTL ... FA [ Pep——

8 CanEl) C15HZBNO4  285.184 COCAC=CIC...  FA GCar

1000 cTHgNO2 [+

9 CanEz) CISH2BNOS  283.178 COCIC=CiC=.., FA GCar

10 Cangn) C1BH3ZNOY 301225 COCOOOCE... FA Car 800 |

1o Cang) C1BHIONOS  209.21 COCOIC=CL. FA Car £

g o [M-CHION+H]+
12 Car10:0) CITH3NOS 315241 COCOCOCe... FA Car 2
13 Car10:1) CITHINO  313.225 CCCTOIC=C. ., FA Car 400
. | [SM1 FA Ketene+H]+
14 Car10:2) CITH3ONO 31121 COIC=CICC. . FA Gar
r102) 200y Kd$=—ﬂ2¢r1]+
15 Car(11:0) C18H3BNO4 329257 CCCCCCCC... FA Car T 150 200 B 250

Interactive data viewer

The interactive data viewer will load data from Met4DX for viewing by Lipid4DAnalyzer once the project is
opened, which may take some time. One can check the general information for the features by selecting one
line of the feature table. The details of the peaks from corresponding sample and identification results can be
found in the lower panels via ‘sample peak details’ and ‘identification details’, respectively.
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The panels in the right column show the corresponding figures as follows:

1)
2)
3)

Quantification: The box plot of the peak area of different sample
EIC/EIM: EICs/EIMs of the peaks for belonging to the corresponding feature
MS/MS spectrum: MS/MS spectrum assigned to the feature

Clicking the peaks in ‘sample peak details’ panel will change the figures in the right column

EIC/EIM: EICs/EIMs of the peak. The red lines show the position where MS/MS spectrum was
found. The corresponding MS/MS spectrum can be shown by clicking the line.

MS/MS spectrum: MS/MS spectrum under the peak. The MS/MS spectrum at the position of the
solid red line in the EIC/EIM panel.

1)

2)

Sample peak details |dentification details

miz RT Peak area (uniform) Peak area Peak area (w/o. baseline) Peak height SNR Baseline Sample
4 369.352 733431 1.02741e+07 1.17533e+07 1.17517e+07 3.2162e+06 88385 117.657 nistplasma2_2
5 369.352 733.759 1.28085e+07 1.53308e+07 1.53296e+07 4.33585e+06 83345 82.625 nistplasma3_1
L} 369.352 1.46528e+07 {1 46515e+07 4.15186e+06 149261 93.7086 nistplasma3_2
7 369.352 733.665 1.37523e+07 1.54173e+07 1.54163e+07 3.97853e+06 72292 68.5886 nistplasma4_1
8 369.352 733.105 1.38576e+07 1.53498e+07 1.53488e+07 3.73887e+06 73247 68.7753 nistplasmad_2
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When the identification work is done, the ‘MS/MS spectrum’ panel of the identified features will be
changed to ‘MS/MS spectrum match’ to show the mirror plot of the final identification and the ‘identification
details’ panel is shown for checking the identification details. Clicking each identification, the corresponding
mirror plot of identification is shown in the MS/MS spectrum match panel



Fastures - pes
Feature table

name
123 METSTE29
MEETT490
125 MEBST205

124

126 MEEITS20
127 MBBITETA
128 MBSOTIT4
128 MBBOT34S
130 MBE1T38

670677
606,575
887.647
664.501
68,608
689.563
682,564

Verbase B MSM;

n

629.457
492578
204802
52049
a2t
373637

348,851

S assigned
scom

D.6326; 08178
0/6388; 0.638...
D.5841; D584

06151 06142

Identfied @ Rule refined

lipidholecularSpecies FinalResult

Cor{d20:024:0); ..
DG(184Z2200% ...
SM(d14:219:0)
DG(18:422:10:05; ..
CE{205)

.. SM@MNEG .

SM(14:118:0); ..
PE(22:1100)

acduct{Cer..

aBduEtDGN...

anduct{ShirH

SOIUEHDGHN...
aBdUEHCEN..
BOAUEKSMAH. ..

adUEUEMH. ..

acduct{PE=H

Congistancy

192 MESITER  6%0.624 0 CE(20:4) acduct{CEN... Uniue
133 MBB2T3T4 861.578 373837 SM(d14:018:0); .. adduc{SM+H... Unique
134 MEBITIED 60205 63079 00923 0.092... PO 0T BoOUCHPCHH.... Uniue
135 MBB3T4T 802563 437.015 DB616; 0857 PC{O-2200B0) . adduchPCIO... Unigue
138 MEEITII  Bs2sTZ 318909 LTISHOTI0.. PC{O-ZZ0BO) .. SGUS{PC(O... Unique
137 MBEITTIY 692638 713308 10 CE20:3) aUSCEAN, . Unique
138 MEB6T259 695.513 259377 0612, 0.6043,.. SM(I61/16:1); ...  acduct{SM+N... Unique
130 MESTTEIS 696689 614009 0.8996; 0.883,.. CortiTORT0) .. acdusPhyo.. Uniaue
140 MBEST316 B57.528 316.087 06472 0.647.. SM(cH4:018:1); .. acducSM+N... Unique
191 MTOTHT 690846 340757 07240 0.724... SMEN0NB0) .. BCAUSKHSMAN... Uniue
] |
Sample peok delaiks  [dentication oetails

scare lipidMclendarSpecas adducts maErmer rErmor riScone matchScore
1 oses PC(P-220:0) FOPNH 4 a0 ase 09552
2 o008 POP-ZF0ND0)  POPIH 4 @ 096 09486
3 et PCO201100)  FOioRH 4 a as8 05488
4 08246 PGO-ZZAB0)  POIORH 4 45 085 09552
& 09208 PCIO-18:112:0) PCIOpH 4 4“4 088 08417

Sample peak details  Identification details

score lipidMolecularSpecies adducts mzError nEror
13 PE(P-16:0/17:0) PE(P)+H 4 67

« I

15
16
17

PE(P-20:0113:0)
PE(P-22:0111:0)
PE(O-16:1/17:0)

PE(P)+H 4
PE(P)+H 4
PE(O}+H 4

68

&7
31

Totak: 628
ConsistantAdducts ConclstaniName nisiplasmat_1  nistpia
GorH Cordds1) 625091 5754,
DG4 DGO anry 43694
Shv sMisa) 4232 208
DG4 06405} 762.09 34404
e cE(205) 1058aTe08 10002
SMeH SMigszt) 13408 12284
S Mg
PEH
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Sample groups

iC

Intersity

4175 AZ) 4225 425 4215 430 4325

Retantien tma (5)

MSMS spacirum mech

Narmalized tensity

CE204) 1686628407 1.6907
SMrH SMId33.0) 186728 18321
PO o280} aiTas 1664
PC(O)H PC(O-30:0) 205116 17685
PO PCOa0) 33202 s
CEva cE03) 118076008 13201
Shi+Na SMId32.2) 2086.33
PrycCerdd  Comédl 217056
Shitha SMId32:1) 333187
SiNa SMidsz0) 163422
-
rnScore matchScore
0.28

400
miz (Da)



