
Normal Plasma vs DIO Plasma

KEY FINDING Differences are observed in the lipid profiles of plasma extracellular 
vesicles from normal and obese mice.
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The objective of this study was to perform untargeted lipidomics analysis on isolated plasma 
extracellular vesicles (EVs) to study potential differences in the lipid profiles of healthy and 
diet-induced obese (DIO), prediabetic C57BL6/J mice.

·  EVs were isolated from 200 µL plasma using Cayman EV Isolation Kit Item No. 702420 
   (EV Precipitation).
·  Protein concentration was determined by BCA and particle size/polydispersity determined by  
   dynamic light scattering (Stunner). 

·  EV isolation by precipitation yields a mixture of EV and lipoprotein particles. Efforts are  
   ongoing to improve selectivity of the EV purification. 
·  DIO mice were found to contain significantly lower protein and lipid levels compared to
   normal mice.
·  Some sphingolipids show the largest differences between healthy and DIO mice. EV lipid  
   profiling reveals significant differences that are not observed in their source plasma.

·  Unpaired multiple t-tests
·  Correction for multiple comparisons  
   (Holm-Sidak)

·  Isolates are enriched in EVs but are also contaminated with apolipoproteins
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Characterization ·  Peak Alignment
·  Feature Filtering
·  Isotope Correction
·  Lipid Identification
·  Manual Verification
   (Kendrick Plots)
·  Adduct Clustering
·  Statistical Analysis

·  Accucore C30
·  Polarity Switching
·  Class-Specific IS
   Normalization

·  Total Protein (BCA)
·  Dynamic Light Scattering: size and
   polydispersity (Stunner)
·  Immunoblotting: markers for lipoproteins
   and EV membranes
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Abundant EV Lipids

Lipid Differences Between Cohorts Are Enhanced in EVs

Molecular Species Identified - 
Plasma and EV Combined
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Extracellular vesicle particle size range: 60-200 nm
PDI ranges: low polydispersity <0.200; moderate polydispersity 0.200-0.300; high polydispersity >0.300

·  Precision of internal standard peak areas across 40 extracted samples
Internal Standard Precision and Lipid Abundance
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Lipid Class Internal
Standard

Mass Error 
(ppm)

Peak Area 
CV%

Fatty acyl carnitines CAR 17:0-d3 1.3 5.5

Diacylglycerols DG 16:0-d9/16:0 1.7 10.7

Triacylglycerols TG 16:0-d9/16:0/16:0 0.3 16.4

Ceramides Cer d18:1-d7/16:0 1.3 8.5

Sphingomyelins SM d18:1/16:0-d9 1.2 12.2

Cholesterol and derivatives Cholesterol-d7 0.3 36.6

Steryl esters CE 16:0-d9 0.3 20.1

Fatty acids and conjugates FA 16:0-d5 0.1 7.7

Glycerophosphocholines PC 16:0-d9/16:0 0.4 9.0

Glycerophosphocholines LPC 16:0-d9 0.9 5.2

Glycerophosphoethanolamines PE 16:0-d9/16:0 0.4 16.0

Glycerophosphoinositols PI 16:0-d9/16:0 0.7 9.8

Glycerophosphoserines PS 16:0-d9/16:0 0.4 9.3

Group (n=10) Protein Concentration (μg/mL) CV % Z-Average Diameter (nm) CV % Average Polydispersity Index (PDI)

Plasma Normal 37,970 9.5

Plasma DIO 23,493 19.4

EV Normal 3,088 12.4 151 4.0 0.297

EV DIO 1,572 26.6 183 16.9 0.319
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CONCLUSIONS

* * * * * * *
* Adjusted p <0.05 * Adjusted p <0.05
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