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Overview

• Introduction to PGs and their synthesis

• Mass spectrometry characterization of PGs 
and isoprostanes

• PGs in Cox-dKO pups and C. elegans
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Non-enzymatic isoprostane synthesis

-H•
COOH

arachidonic acid (20:4n-6)

COOH

OO

COOH
O

O

COOH
HO

HO
OOH

OH

15

O2

Cyclization

Structural representation PG based on 
ring features

R = aliphatic chain
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Structures of PGs D, E and F series 

C. elegans culture, lipid extraction and 
mass spectrometry analysis
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LC-MS/MS data summary for chemically synthesized 
F-series PG standards.

Hoang et al., 2013

m/z 353.2333

m/z 353.1735

Identifying isomeric and isobaric compounds requires good
chromatography separation, high resolution and tandem mass spectrometry

When compounds are not isomeric, it may be possible to distinguish them 
Based on their exact masses
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-O Estradiol sulfate
m/z 351.1272
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ESI-MS/MS of the [M-H]- from PGF2 m/z 353 
using a quadrupole mass spectrometer
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Fragmentation scheme of PGF2 [M-H]- m/z 353

Ions m/z 309, 291, 273 and 193 are indicative of F2-ring
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Source: Murphy et al. Analytical Biochemistry, 2005

What information does deuterium labeling at C-2 and C-3 of
PGF2 provide us for structure elucidation of PG?
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MS/MS fragmentation of PGE2 and PGD2 m/z 351.00

m/z, amu
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PGD2, Rt 12.4 min

PGE2, Rt 12.07 min

The first loss of water, m/z 189 and m/z 233 are
characteristics of PGE2/PGD2

MS/MS fragmentation of PGE2 [M-H]- m/z 351
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Deuterated PG standards are used for quantitative
analysis of PGs in a extract

Source: Cao et al. Analytical Biochemistry, 2008

15(R)-Prostaglandin F2α

Prostaglandin F2α

8-iso Prostaglandin F2α

8-iso-15(R)-Prostaglandin F2α

min

PGs and diastereoisomer isoprostanes can be 
distinguished based on retention time in LC-MS

Prasain et al., J Chrom B. 2013 
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Prasain et al., J Chrom B. 2013 

SRM chromatogram showing isoprostanes and 
PG in an AKI patience
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Separation of PGF2alpha and its enantiomer only
possible in chiral normal phase column

(ChiralPak AD-H column) APCI –ve ion mode
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McKnight et al., (Science, 2014)

Cox-independent PGs is widespread

Great similarities between C. elegans and 
Cox dKO pups  PGF2 profile
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[B] CePGF2 alpha, [M-H]-

m/z 353 MS/MS

LC-MS/MS of ion m/z 353 [M-H]- from wild type C. elegans
extract confirmed that CePGF2 is a PGF2alpha-like PG
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Extracts from healthy mouse tissues and C. elegans
Showed a few F-series PGs isomers in common

Hoang et al., PLOS Genetics, 2013

Is CePGF2- PGF2alpha, co-eluting stereoisomer, 
ent- PGF2alpha or a racemic mixture ? 

Hoang et al., PLOS Genetics. 2013

CePGF2 Close similarity with ent-PGF2a

in chiral normal phase LC-MRM
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Conclusions

• Based on liquid chromatography-tandem mass 
spectrometry (LC-MS/MS), genetic analyses, and 
bioactivity assays, C. elegans synthesizes Cox-
independent sperm guiding F-series PGs from PUFA 
precursors.

• F-series PGs are synthesized in Cox-deficient mice, 
indicating the possible existence of similar 
mechanisms in other animals.


