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LDA - Data analysis workflow
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Challenges MS" - Introduction

MS? Pl 38:4
Head group P‘I/38:4
Chains Pl 20:4_18:
/l_ P
Position Pl 18:0\;20:4

Fragments (m/z) + Intensity
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Decision rule sets - fragments

Fragment:

Formula=C6H1209P

Placeholders:

Formula=$PRECURSOR-$CHAIN+H20

Reuse of definitions:

Formula3 NL—Ketene]CGH1206

Charge=1 MSLevel=2 mandatory=false

Charge=1 MSLevel=2 mandatory=false

Charge=1 MSLevel=2 mandatory=false
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Decision rule sets - intensities

Relative intensities:
Equation=Plhead-H20>2*Plhead mandatory=true

Placeholders:
Equation=Plhead-H20>0.1{$BASEPEAK | = mandatory=true

Positions:
Equation=NL-Ketend[2]*0.7>NL-Ketend[1] ~ mandatory=true
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Decision rule sets — head group

[HEAD]
IFRAGMENTS - N
Name=Plhead Formula=C6H1209P  Charge=1 MSLevel=2 mandatory=false
Name=Plhead+Glyc Formula=C9H1409P  Charge=1  MSLevel=2 mandatory=false
Name=Plhead-H20 Formula=C6H1008P  Charge=1 MSLevel=2 mandatory=true

Name=Plhead-2H20 Formula=C6H807P Charge=1  MSLevel=2 Qnandatory=fa|sej

Mandatory fragments:
Plhead-H20 m/z =241.011

Optional fragments:

Plhead m/z = 259.021
Plhead+Glyc m/z = 297.037
Pihead-2H20 m/z = 223.001
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Decision rule sets — head group

Arbh Units £ AL L
48215
A0
283194
25+
R 20
[203. 176
|
bos 20 26, K39 158
259125 | Lls gaz WTSE 5821059519 33 723517
| | -
i 200 40\ 500 800 o0 : =00 miz
yes Mandatory head no
\l, fragment found \l,
Check head Discard MS1
intensity rules hit
Leonida Lamp & Jiirgen Hartler BMSS & BSPR Workshop - Lipid Data Analyzer

7



Decision rule sets — head group

_ IINTENSITIES
AabDnits FAD S Equation=Plhead-H20>2*Plhead mandatory=true
419.215 Equation=Plhead-H20>0.1¥6BASEPEAK ]mandatory=true
50- Equation=Plhead-H20>Plhead-2H20 mandatory=true
Equation=Plhead+Glyc>2*Plhead mandatory=false
283194
254
R 200
Flhead-HZO
I 240.911/43
S = ao. 158
| 50,125 43?-\|235 5232|0536 23 793 517
I | .
’ 400 500 &0 700 I 00 miz
yes Mandatory intensity no
¥ rules fulfilled !
Continue with o 4 MS1
chains |scar.
hit
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Decision rule sets - chains

Pl 38:4

C =38 dbs =4

# chains = 2 Fatty acid chains
2:0
\ / 3:0

4:0
Calculate all possible
combinations

Pl 30:4_8:0
P 29:4 9:0
Pl 28:4 10:0
Pl 28:3 10:1
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Decision rule sets - chains

[CHAINS]

IFRAGMENTS
Name=Carboxy Formula
Name=NL-Carboxy Formula

SCHAIN}H

SPRECURSOR}{SCHAIN

Charge=1
Charge=1

Name=NL-Ketene Formula=SPRECURSOR-SCHAIN+H20 Charge=1
Name=NL-Ket-Head Formula=NL-Ketene-C6H1206

Mandatory fragments:

Carboxy(13:2)
NL-Carboxy(13:2)
Carboxy(24:1)

Optional fragments:
NL-Ket-Head(13:2)
NL-Ketene(13:2)
NL-Ket-Head(24:1)

Charge=1

MSLevel=2
MSLevel=2
MSLevel=2
MSLevel=2

m/z = 209.154
m/z = 675.388
m/z = 365.341

m/z =513.335
m/z = 693.398
m/z =357.147

mandatory=true
mandatory=true
mandatory=false
mandatory=false

Leonida Lamp & Jiirgen Hartler

BMSS & BSPR Workshop - Lipid Data Analyzer

10



Decision rule sets - chains

Check chain (e.g. 20:4)

no
A Units /AL & NL-Carbosy (20:4) : NL-Carboxy 20:4?
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419215
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no
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25 Cabowy (200 / R0 2

BO:2. 176 I
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P22 80 25 973 439,158 ¢I yeS
| {59.125 :T 5.047 43?‘235 882(05%519 23 723617
’ I 3::'u:|I 400 00 GO0 I 0 500 iz E NL-Ketene 20:4?
| yes
\ 2 \ 2
Check chain intensity rules of 20:4 -ﬂﬁ-‘r eﬂllﬂ-
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Decision rule sets - chains

IINTENSITIE
Arb.Units £ AL A HL-Carbosay (20:4) . 5 5.
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100 /
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Decision rule sets - chains

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

v

Any chains found?

yes \l,

Any combination possible?

yes l

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

no

no

v
Filter out minor contributions

‘ (e.g. < 1%)
v

Continue with position No chain information available
Pl 2(3}4_18}) Pl 38:4
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Decision rule sets - position

Arb Units £ AL

1004

75

A0

254

-

L)
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e
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[POSITION]

IINTENSITIES
Equation=Ca rboxCa rbox@
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Decision rule sets - position

no

More optional
rule evidence?

PI 20:4_18:0
no Are there yes no
Mandatory rules
«— — —
mandatory rules? fulfilled?
yes l
> Assign distinct identifications  [€ Check for optional rules
\
Assign multiple

recommendations (higher
evidence)

l

Pl 18:0/20:4
s

A4

> No position assignment possible

PI 20:4, 18:0
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Decision rule sets - example for the lipid class PI

[GENERAL]

AmountOfChains=2
ChainlLibrary=fattyAcidChains.xlsx
CAtomsFromName=(\d+):\d+
DoubleBondsFromName=\d+:(\d+)
BasePeakCutoff=0.01%

[HEAD]

IFRAGMENTS

Name=Plhead Formula=C6H1209P Charge=1 MSLevel=2 mandatory=false
Name=Plhead+GlycFormula=C9H1409P Charge=1 MSLevel=2 mandatory=false
Name=Plhead-H20 Formula=C6H1008P Charge=1 MSLevel=2 mandatory=true
Name=Plhead-2H20 Formula=C6H807P Charge=1 MSLevel=2 mandatory=false

IINTENSITIES

Equation=Plhead-H20>2*Plhead mandatory=true

Equation=Plhead-H20>0.1*$BASEPEAKmandatory=true
Equation=Plhead-H20>Plhead-2H20 mandatory=true

Equation=Plhead+Glyc>2*Plhead mandatory=false

[CHAINS]

IFRAGMENTS

Name=Carboxy Formula=SCHAIN-H Charge=1 MSLevel=2 mandatory=true

Name=NL-Carboxy Formula=SPRECURSOR-SCHAIN Charge=1 MSLevel=2 mandatory=true

Name=NL-Ketene Formula=SPRECURSOR-SCHAIN+H20 Charge=1 MSLevel=2 mandatory=false
Name=NL-Ket-Head Formula=NL-Ketene-C6H1206 Charge=1 MSLevel=2 mandatory=false
IINTENSITIES

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

[POSITION]
IINTENSITIES
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
Leonida Lamp & Jiirgen Hartler BMSS & BSPR Workshop - Lipid Data Analyzer
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Decision rule sets - graphical user interface

[ Quantitation |* Batch Quantitation |  Statistical Analysis |  Display Results | Settings | License | Help |
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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]*

Name=PChead_184 Formula=C5H15NO4P Charge=1  MSLevel=2 mandatory=true
Equation=1.5"PChead_184>NL_PEhead_141_WRONG mandatory=false
+
+  PE [M+H]
Equation=NL_PEhead_141*0.9>PEhead_Na_164_wrong mandatory=false
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