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LDA – Data analysis workflow

MS data
mzXML, AB Sciex Agilent, 
Bruker, Thermo, (Waters)

Mass lists

Parameters
Fragmentation rules

Quantitation Manual
correction

Statistical
analysis

Results export
xlsx, txt, mzTab,

png, svg
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PI 38:4MS1

Head group PI 38:4


Chains PI 20:4_18:0

Position PI 18:0/20:4

Fragments (m/z) + Intensity

 



Challenges MSn – Introduction
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Decision rule sets - fragments

Fragment:
Name=PIhead Formula=C6H12O9P Charge=1 MSLevel=2 mandatory=false

Placeholders:
Name=NL-Ketene Formula=$PRECURSOR-$CHAIN+H2O Charge=1 MSLevel=2 mandatory=false

Reuse of definitions:
Name=NL-Ket-Head Formula=NL-Ketene-C6H12O6 Charge=1 MSLevel=2 mandatory=false
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Decision rule sets - intensities

Relative intensities:
Equation=PIhead-H2O>2*PIhead mandatory=true

Placeholders:
Equation=PIhead-H2O>0.1*$BASEPEAK mandatory=true

Positions:
Equation=NL-Ketene[2]*0.7>NL-Ketene[1] mandatory=true



Leonida Lamp & Jürgen Hartler BMSS & BSPR Workshop - Lipid Data Analyzer
6

Decision rule sets – head group

[HEAD]
!FRAGMENTS
Name=PIhead Formula=C6H12O9P       Charge=1 MSLevel=2        mandatory=false
Name=PIhead+Glyc Formula=C9H14O9P       Charge=1 MSLevel=2        mandatory=false
Name=PIhead-H2O Formula=C6H10O8P       Charge=1 MSLevel=2        mandatory=true
Name=PIhead-2H2O   Formula=C6H8O7P         Charge=1 MSLevel=2        mandatory=false

Mandatory fragments:
PIhead-H2O m/z = 241.011

Optional fragments:
PIhead m/z = 259.021
PIhead+Glyc m/z = 297.037
Pihead-2H2O m/z = 223.001
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Decision rule sets – head group

Mandatory head 
fragment found

Check head 
intensity rules

Discard MS1 
hit

yes no
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Decision rule sets – head group

!INTENSITIES
Equation=PIhead-H2O>2*PIhead mandatory=true
Equation=PIhead-H2O>0.1*$BASEPEAK  mandatory=true
Equation=PIhead-H2O>PIhead-2H2O mandatory=true
Equation=PIhead+Glyc>2*PIhead mandatory=false

Mandatory intensity 
rules fulfilled

Continue with 
chains Discard MS1 

hit

yes no

PI 38:4
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Decision rule sets - chains

PI 38:4

C = 38 dbs = 4

Calculate all possible 
combinations

# chains = 2 Fatty acid chains
 2:0
 3:0
 4:0
 ...

PI 30:4_8:0
PI 29:4_9:0
PI 28:4_10:0
PI 28:3_10:1
…
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Decision rule sets - chains

[CHAINS]
!FRAGMENTS
Name=Carboxy        Formula=$CHAIN-H Charge=1 MSLevel=2 mandatory=true
Name=NL-Carboxy  Formula=$PRECURSOR-$CHAIN Charge=1 MSLevel=2 mandatory=true
Name=NL-Ketene    Formula=$PRECURSOR-$CHAIN+H2O   Charge=1 MSLevel=2 mandatory=false
Name=NL-Ket-Head Formula=NL-Ketene-C6H12O6 Charge=1 MSLevel=2 mandatory=false

Mandatory fragments:
Carboxy(13:2) m/z = 209.154
NL-Carboxy(13:2) m/z = 675.388
Carboxy(24:1) m/z = 365.341
…

Optional fragments:
NL-Ket-Head(13:2) m/z = 513.335
NL-Ketene(13:2) m/z = 693.398 
NL-Ket-Head(24:1) m/z = 357.147
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Decision rule sets - chains

Check chain (e.g. 20:4)

NL-Carboxy 20:4?

Carboxy 20:4?

NL-Ket-Head 20:4?

NL-Ketene 20:4?

yes

yes

yes

Discard 20:4

no

no

no

Check chain intensity rules of 20:4

yes

no
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Decision rule sets - chains

!INTENSITIES
Equation=NL-Carboxy>0.6*NL-Ketene mandatory=true

Mandatory intensity 
rules fulfilled

Chain is valid

yes no

Discard 20:4
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Decision rule sets - chains

Found chains: 18:0, 18:1, 20:3, 20:4, 22:4 

Any chains found?

Any combination possible?

yes

yes

No chain information available

no

no

Filter out minor contributions 
(e.g. < 1%) 

PI 38:4

20:4_18:0, 20:3_18:1

Continue with position 

PI 20:4_18:0
 
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Decision rule sets - position

[POSITION]
!INTENSITIES
Equation=Carboxy[1]>Carboxy[2] mandatory=false
Equation=NL-Carboxy[2]*0.7>NL-Carboxy[1] mandatory=true
Equation=NL-Ketene[2]*0.7>NL-Ketene[1] mandatory=false
Equation=NL-Ket-Head[2]*0.9>NL-Ket-Head[1] mandatory=true

1 = 18:0
2= 20:4 

2= 20:4 
1 = 18:0

2= 20:4 
1 = 18:0

2= 20:4 
1 = 18:0
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Decision rule sets - position

PI 20:4_18:0

Are there 
mandatory rules?

yes

No position assignment possible

no

Assign multiple 
recommendations (higher 

evidence)

PI 20:4_18:0


PI 18:0/20:4


Mandatory rules 
fulfilled?

yes

Check for optional rules

noMore optional 
rule evidence?

no

Assign distinct identifications
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Decision rule sets - example for the lipid class PI

[GENERAL]
AmountOfChains=2
ChainLibrary=fattyAcidChains.xlsx
CAtomsFromName=(\d+):\d+
DoubleBondsFromName=\d+:(\d+)
BasePeakCutoff=0.01%

[HEAD]
!FRAGMENTS
Name=PIhead Formula=C6H12O9P Charge=1 MSLevel=2 mandatory=false
Name=PIhead+GlycFormula=C9H14O9P Charge=1 MSLevel=2 mandatory=false
Name=PIhead-H2O Formula=C6H10O8P Charge=1 MSLevel=2 mandatory=true
Name=PIhead-2H2O Formula=C6H8O7P Charge=1 MSLevel=2 mandatory=false

!INTENSITIES
Equation=PIhead-H2O>2*PIhead mandatory=true
Equation=PIhead-H2O>0.1*$BASEPEAKmandatory=true
Equation=PIhead-H2O>PIhead-2H2O mandatory=true
Equation=PIhead+Glyc>2*PIhead mandatory=false

[CHAINS]
!FRAGMENTS
Name=Carboxy Formula=$CHAIN-H Charge=1 MSLevel=2 mandatory=true
Name=NL-Carboxy Formula=$PRECURSOR-$CHAIN Charge=1 MSLevel=2 mandatory=true
Name=NL-Ketene Formula=$PRECURSOR-$CHAIN+H2O Charge=1 MSLevel=2 mandatory=false
Name=NL-Ket-Head Formula=NL-Ketene-C6H12O6 Charge=1 MSLevel=2 mandatory=false

!INTENSITIES
Equation=NL-Carboxy>0.6*NL-Ketene mandatory=true

[POSITION]
!INTENSITIES
Equation=Carboxy[1]>Carboxy[2] mandatory=false
Equation=NL-Carboxy[2]*0.7>NL-Carboxy[1] mandatory=true
Equation=NL-Ketene[2]*0.7>NL-Ketene[1] mandatory=false
Equation=NL-Ket-Head[2]*0.9>NL-Ket-Head[1] mandatory=true
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Decision rule sets - graphical user interface
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Exercise 2 – Get familiar with decision rule sets

Your task:
• Change the decision rules of PC [M+H]+ and PE [M+H]+

• Recalculate PC and PE for a single file

• What has changed? – Compare the previous to the new results 

Suggested Changes:
• PC [M+H]+ and PE [M+H]+

• PE [M+H]+

Name=PChead_184 Formula=C5H15NO4P Charge=1 MSLevel=2 mandatory=true

Equation=1.5*PChead_184>NL_PEhead_141_WRONG mandatory=false

Equation=NL_PEhead_141*0.9>PEhead_Na_164_wrong mandatory=false
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