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STEROID METABOLISM



Several hundreds (thousands?) of steroid metabolites in humans
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Several hundreds (thousands?) of steroid metabolites in humans : SteroidOMICS
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The current DynaStl database offers dynamic retention time generation for LC separations under
Article the following conditions:

DynaStl: A Dynamic Retention Time Database
for Steroidomics

Stationary phase: Kinetex™ (Phenomenex) Cyg 100 A, 2.1x150 x 1.7 mm,
Weak solvent: Water + 0.1% formic acid,

5% B — 95% B : 14 minutes

Strong solvent: Acetonitrile + 0.1% formic acid,
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Santiago Codesido *, Giuseppe Marco Randazzo "2, Fabio Lehmann 3, Temperature: 30 °C.

Victor Gonzalez-Ruiz "*(), Arnaud Garcia !, Ioannis Xenarios *?, Robin Liechti >0,
Alan Bridge 309, Julien Boccard “* and Serge Rudaz '*
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Several hundreds (thousands?) of steroid metabolites in humans
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High Resolution and Mass Accuracy will not help you there..
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Produced in the adrenal. Produced in the liver. Produced in the liver. Produced in the liver, Isomers
Precursor of potent Inactive metabolite Inactive metabolite ovaries and placenta.

‘11-keto’ androgens (elimination product) (elimination product) Estrogen precursor

m/z = 305.2112



High Resolution and Mass Accuracy will not help you there..
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The current DynaStl database offers dynamic retention time generation for LC separations under
the following conditions:

e  Stationary phase: Kinetex™ (Phenomenex) Cyg 100 A, 2.1 x 150 x 1.7 mm,

e Weak solvent: Water + 0.1% formic acid, .
. o N 5% B — 95% B : 14 minutes
Strong solvent: Acetonitrile + 0.1% formic acid,

e  Temperature: 30 °C.
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m/z = 305.2112



High Resolution and Mass Accuracy will not help you there..
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High Resolution and Mass Accuracy will not help you there..
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Are you sure there is no ‘David’ peak hidden under the ‘Goliaths’ ?
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Are you sure there is no ‘David’ peak hidden under the ‘Goliaths’ ?
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Are you sure there is no ‘David’ peak hidden under the ‘Goliaths’ ?
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Sniffing out the ultratraces ..
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Sniffing out the ultratraces ..
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Multiplexing has its limits ...

185 compounds
2 to 4 MRM transitions per compound @
Positive / Negative polarity switching @
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185 compounds
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L} o Injection of group-pooled QCs

Separately in positive and negative ionization modes




Multiplexing has its limits ... that we can circumvent

185 compounds
2 to 4 MRM transitions per compound @
Positive / Negative polarity switching @

L} o Injection of group-pooled QCs

Separately in positive and negative ionization modes

o Construction of a cohort-tailored MRM database with tentative identifications

POS 45 . 18 NEG 94 total hits



Multiplexing has its limits ... that we can circumvent

185 compounds

2 to 4 MRM transitions per compound @
Positive / Negative polarity switching @

==

Injection of group-pooled QCs

Separately in positive and negative ionization modes

Construction of a cohort-tailored MRM database with tentative identifications

POS 45 . 18 NEG 94 total hits

Acquisition of the entire cohort with the specific list of MRM transitions for

the 94 tentative identifications, with polarity switching



Multi-targeted data can still be handled like untargeted data

70 manually curated steroid detections

Steroids Normalized Peak Areas
p‘lt‘ PANTAW 4“ nf‘o

Il 17 Androgens CVs over 10 QCs
I 15 Progestogens 25
Bl 3 Estrogens 7 : ,
B 20 Corticosteroids : g/l\e/d=|a1n1% 12 < 50/2
[ 3 Cholesterol Derivatives 20- : 32<10%
Bl 9 Glucuronides 3 )
3 5 Sulfates ° :
B 5 Bile Acids s 197 : 74 < 50%
2 : 77 < 60 %
‘5 10- ’
E‘
5 :
oA el
0 10 20 30 40 50 60

Total =77

CV (QCs) (%)



Multi-targeted data can still be handled like untargeted data

Multivariate Analysis: OPLS-DA
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Multi-targeted data can still be handled like untargeted data

Multivariate Analysis: OPLS-DA
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Which signals are the most biologically meaningful?
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Summary: Targeted ¥ Untargeted metabolomics for human health

» Annotation is a critical bottleneck in HRMS-based metabolomics. It has been for years.

» Targeted approaches provide unequivocal compound identity, even without HRMS.

» Biological/biochemical interpretation of unidentified features for health applications is very tricky.
Processing of untargeted HRMS data is frequently performed with a ‘post-targeted’ approach.
» If so, there is no information gain compared to targeted metabolomics, and even likely some

information loss due to decreased sensitivity.

» Even in ‘untargeted’ setups, chromatography defines the breadth of chemical coverage.
Although ‘untargeted’, the study will still be limited to RP-amenable molecules, for example.

» On the other hand, ‘targeted’ does not mean restricted! It can be extended to hundreds of metabolites.
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