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Lipidomics

Lipids are defined as hydrophobic or amphipathic small
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Lipidomics
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Lipid regioisomers

Phosphorus-containing group Glycerol 2 fatty acid chains
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1 1 1

I
CHZ—O_ C_CH2 — CHZ_ CH2_CH2 e CH2_ CH2_CH2_CH3

Il |-
CHa o} CH—O C—CH,—CH,—CHM,—CH,"C /
| | (O3

|
CHy—N*—CH,—CHy—0—F—0/— |G,

P
?\CH
CH, o 3



Lipid regioisomers

Phosphorus-containing group Glycerol 2 fatty acid chains

(polar “head”) backbone (nonpolar “tail”)
1 1 1
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Lipid regioisomers

Phosphorus-containing group Glycerol 2 fatty acid chains
(polar “head”) backbone (nonpolar “tail”)
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Emerging MS technologies for C=C elucidation

(1) Alternative ion dissociation methods
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Emerging MS technologies for C=C elucidation

(i) Gas-phase reactions
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Emerging MS technologies for C=C elucidation

(iii) Derivatization before MS analysis
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PB reaction in lipidomics

In 2016, the group of prof. Xia proposed for the first time a shotgun lipidomics
approach enabled by photochemical PB reaction
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aPB: an alternative to PB
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aPB: an alternative to PB
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aPB: an alternative to PB
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Phosphocholine-containing lipids

PCL do not produce [M - H] ions, even at

Loss of a methyl O\P// Ill extremely low abundance. Standard annotation
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Phosphocholine-containing lipids
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Novel Aza-Paterno-Blichi Reaction Allows Pinpointing
Carbon—Carbon Double Bonds in Unsaturated Lipids by Higher
Collisional Dissociation

Andrea Cerrato, Anna Laura Capriotti,* Chiara Cavaliere, Carmela Maria Montone, Susy Piovesana,

and Aldo Lagana



Application of aPB lipidomics to hempseeds
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Application of aPB lipidomics to seaweeds
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Application of aPB lipidomics to seaweeds
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Beyond PB lipidomics

- Photochemical by reactions, cis/trans
isomerization
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- Asymmetry of PB reagents causes multiple
derivatives
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Stanford University University of Copenhagen Scripps Research
USA Denmark USA
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IEDDA cycloadditions
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Inverse electron demand Diels-Alder reactions in chemical biology, Chem. Soc. Rev., 2017,46, 4895-4950, https://doi.org/10.1039/C7CS00184C



IEDDA cycloadditions

COsMe CO,Me
4,5-dihydropyridazine

nverse electron demand Diels-Alder reactions in chemical biology, Chem. Soc. Rev., 2017,46, 4895-4950, https://doi.org/10.1039/C7CS00184C



IEDDA cycloadditions

1) Diagnostic product ions following HCD
2) Acceptable conversion rates
3) Fast kinetics
4) Relative quantitation of C=C isomers

Inverse electron demand Diels-Alder reactions in chemical biology, Chem. Soc. Rev., 2017,46, 4895-4950, https://doi.org/10.1039/C7CS00184C



IEDDA cycloadditions

FA 18:1 n-9

_ H 407.2917
1) Diagnostic product ions following HCD ) 1007 N._co,me
2) Acceptable conversion rates g | oo [M-HF
3) Fast kinetics 2] s oess | 4512621
. ) ) ) E
4) Relative quantitation of C=C isomers @ 507 A 1
2 4 HO MeO;C l
;ﬁ ] o 250.1]685 315%::'22694
0 1
FA 18:1 n'7 100 — H CO;Me 407.2915
© . [M-HI
= 375.2652 | 451.2817
1]
o
c
'g 50— —l—
g Me02C
= 347.2693
< Ho 2221371 815.2412
= | ° I |J | ||
0 ) | | |
100 200 300 400 500
m/z

Inverse electron demand Diels-Alder reactions in chemical biology, Chem. Soc. Rev., 2017,46, 4895-4950, https://doi.org/10.1039/C7CS00184C



IEDDA cycloadditions
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IEDDA cycloadditions
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Application to PCA vs BPH sera
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Why a one-off PSA test for prostate cancer is doing men more harm than good
https://news.cancerresearchuk.org/2018/03/06/why-a-one-off-psa-test-for-prostate-
cancer-is-doing-men-more-harm-than-good/
https://doi.org/10.1002/14651858.CD004720.pub3
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Relative Abundance

Application to PCA vs BPH sera
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