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Complex Lipids are like a Matrix 

Sum = concentration 

S
u

m
 =

 c
o

m
p

o
s

it
io

n
 

• Lipids are present in classes that have 

concentrations and compositions 

(important for level of metabolism) 
‒ Concentration = sum of the FAs for any given 

class (column) 

‒ Composition = relative abundances of each FA (or 

species) across many classes (rows) 

 



3        © 2015 AB Sciex 

Complex Lipids are like a Matrix 
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• When FA metabolism is altered there 

is the ability to change FA composition 

of all classes 
‒ Steroyl-CoA-Destaurase (SCD1) inserts a double bond 

into saturated fatty acids 

‒ 14:0 > 14:1 

‒ 16:0 > 16:1 

‒ 18:0 > 18:1 
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• Lipids are present in classes that have 

concentrations and compositions 

(important for level of metabolism) 
‒ Concentration = sum of the FAs for any given 

class (column) 

‒ Composition = relative abundances of each FA (or 

species) across many classes (rows) 

 

• When FA metabolism is altered there 

is the ability to change FA composition 

of all classes 
 

• When lipid class metabolism is altered 

there is the ability to change all 

members of the class 
‒ Phosphatidylethanolamine-N-Methyl Transferase 

(PEMT) converts PE into PC 

‒ PE > PC 
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What is Needed from a Lipid Platform 

Specificity 
A non-specific method (e.g. PC 36:2) does not allow 

mapping to the elements of the matrix 

 

Quantitation 
A non-quantitative approach does not allow accurate 

summing of the rows and columns 

 

Comprehensive Coverage 
A partially complete matrix is difficult to interpret 
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The LipidyzerTM Platform - Simplifying the Complexity 

Powered by METABOLON® 
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Full Coverage of Complex Lipid Metabolism 

*The Ceramides listed above includes the further three classes, DCER, HCER and LCER 
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LipidyzerTM  Enables Ease of Use, Specificity and Quantitative Rigor 

1. Software: Ease of Use 
• Log samples, create batches 

• Automated calculation of chemistries, tuning and system tests 

 

2. SelexIONTM: Specificity 
• Resolve isobaric interference between different lipid classes 

• Determine lipid class and molecular species composition in a 

single run 

 

3. Internal Standards: Quantitation 
• Ensure spray stability 

• Minimize carryover 

• Neutralize quantitative bias 

 

Three Key Elements of the Platform: 



Warning to all mass 
spectrometerists, the data 

visualizations that you are about to 
see are unlike any others that you are 

used to.  
There are NO spectral views! 
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Lipidomics Workflow Manager: Dashboard 

Simple and Guided Workflow 



11        © 2015 AB Sciex 

Lipidomics Workflow Manager: Automation 

System Suitability Tests and Automated Tuning for SelexION 
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Lipidomics Workflow Manager: Internal Standard Assembler 

Information from Registered Kits 
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Lipidomics Workflow Manager: Data Visualization 

Raw data Heat Maps and Statistics 

Project Information 
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Online Pathway Maps and Discovery Tools 

Powered by Metabolon 
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Problem: The Q1 isolation 

window during MS/MS is 

~1.2 Da, which increases 

the number of potential 

isobars 

Challenges in Lipidomic Analysis: Isobaric Overlap 

There are as many as 180,000 different lipid molecular species that are found in 

a narrow mass range of ~700 amu 

LIPIDMAPS Calculator 

exercise: 

Select mass of 762.4 with a 

tolerance of 1.0 amu 

 

108 Lipids identified 
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Lipidyzer™ Hardware Configuration 

• Differential Mobility Spectrometry (DMS) 

• Installation / removal of DMS in < 2mins – no 

tools required 

 

QTRAP® 5500 System with SelexION™ Technology 

DMS 

cell Curtain 

Plate 
Source 

Extension 

Ring 
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SV COV 

Gas 

flow To 

MS 

Differential Mobility Spectrometry (DMS) 

• Planar geometry 

• Gas flow towards MS draws ions 

(transport gas) 

• Asymmetric waveform applied 

which alternates between high 

field, K(E) and low field, K(0) – 

separation voltage (SV) 
‒ Moves charged ion back and forth 

between plates 

‒ Ion will have net drift base on its high 

and low field mobility 

• Compensation voltage (COV) is 

small DC offset between the 

plates – filtering voltage 

SelexION™ Technology 

Waveform 

DMS Dimensions 

1x10x30 mm 
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Separation of Lipid Classes Using SelexIONTM 

Negative Ion Mode 
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Theoretical dipole moments were calculated 

using isopropanol as a modifying solvent 

Molecules that have different dipole moments can be separated by DMS 

Differential Mobility Spectrometry-Driven 

Shotgun Lipidomics 

Anal. Chem. 2014. 86. 9662-9669 

10.1021/ac5021744 

Relationship Between Dipole Moment and COV 
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Isobaric Interference in a Complex Sample 

Isobaric Interference Makes ‘unassisted’ MRM Analysis by Infusion Non-Specific.   

Interference 

Target Peak 

Experiment: MRM analysis of CSF (PE 40:5; 792.6/283.2) 

SelexIONTM Device Off 

Isobaric interference 

removed making 

quantitation possible 

SelexIONTM Device On 
PE specific CoV=-3.8 

Multiple different lipids 

have the same MRM 

transition: 

 

Isobaric Interference 
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Sample Carry Over Between Injections 

Use of PEEKSIL tubing 

Spectrum during elution 

Spectrum during washing 

Spectrum of the 2nd  

consecutive blank injection 
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• The use of PEEKSIL 

tubing dramatically 

reduces carryover 

compared to regular 

PEEK tubing 

• A wash step at the end of 

acquisition is enabled 

into the method by 

ramping the flow rate up 

to 30µl/min  

• Background level 

reduced to very low level 

in the same run  
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Unequal Fragmentation Efficiency of Lipids 

Diversity of Fatty Acid Chain Lengths and Degrees of Unsaturation Result in 

Differential Fragmentation Efficiency which Impacts Quantitation 

Murphy et al. Chem Rev 2001, 101, 479-526 



23        © 2015 AB Sciex 

Lipidyzer Kits 

Novel Internal Standards 
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A Broad Range of Internal Standards to Normalize Quantitative Data 

Multiple Internal Standards that Reflect the Diversity of Lipid Molecular Species 

Each lipid class has multiple internal standards at concentrations that reflect 

those found in biology 
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The LipidyzerTM Eliminates Quantitative Bias 

Multiple internal standards per class provide accurate quantitation 
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Conclusions 

1. Software: Ease of Use 
• Log samples, create batches 

• Automated calculation of chemistries, tuning and system tests 

 

2. SelexION: Specificity 
• Resolve isobaric interference between different lipid classes 

• Determine lipid class and molecular species composition in a 

single run 

 

3. Internal Standards: Quantitation 
• Ensure spray stability 

• Minimize carryover 

• Neutralize quantitative bias 

 

Three Key Elements of the Platform: 
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