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LC

“Steroidomics”

With spray technigue

The protein solution
is sprayed, using an
electric fiald, towards
a negatively chargad
plata.

charged
droplets are
formed.

Thea droplets
evaporate and
grow smallaer
and smaller.

LC-ESI-MS/MS
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Enzyme-Assisted Derivatisation
for Sterol Analysis (EADSA)
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Griffiths et al, RCM 2003 17 924

Shackleton et al, Steroids 1997 62 523

Smith & Brooks, J Chromatogr 1974 101 373
Girard & Sandulesco, Helv Chim Acta 1936 19 1095
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for Sterol Analysis (EADSA)
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EAD SA | Brain/CSF/Plasma ‘

| EtOH > 70% EtOH

| C,s SPE1 ‘
| SPE1-Fr-1,
70% EtOH
Dry, reconstitute in
Al iPrOH
Cholesterol oxidase (in ‘ B
phosphate buffer, 37°C, 1 hr) |
70% MeOH 4 } 70% MeOH

GP hydrazine (in 70% ‘
MeOH, 5%HOAc, RT, 8 hr)

Recycling 4 } 70% MeOH, 5% HOAC
MeOH C,s SPE2 ‘
0 0
0% = 1% | l2x1mLMeOH

| LC-MS" ‘




LTQ Orbitrap Operation Principle

1. lons are stored in the Linear Trap

2. .... are axially ejected

3. .... and trapped in the C-trap

4. .... they are squeezed into a small cloud and injected into the Orbitrap

5. .... where they are electrostatically trapped, while rotating around the central electrode
and performing axial oscillation

A et

1 %

The oscillating ions induce an image current into the two
outer halves of the orbitrap, which can be detected using
a differential amplifier

lons of only one mass generate a sine
wave signal

Analyze e Detect * Measure ¢ Control™

ELECTRON CORPORATION
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EADSA Brain/CSF/Plasma ‘

| EtOH > 70% EtOH

C,s SPE1 ‘
| SPE1-Fr-1,
70% EtOH
Dry, reconstitute in
Al iPrOH
Cholesterol oxidase (in B
phosphate buffer, 37°C, 1 hr) |
70% MeOH 4 } 70% MeOH

GP hydrazine (in 70% ‘
MeOH, 5%HOAc, RT, 8 hr)

Recycling 4 } 70% MeOH, 5% HOAC
MeOH C, SPE2 ‘
A=3p+3on0 R ATE | } 2x 1 mL MeOH

B = 3-0x0
A-B = 3B LC-MSn ‘




Stable Isotope Label
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Ca4H45DsN30,"
Exact Mass: 537.4206

7-Dehydrocholesterol

Cholesterol oxidase

- GP

Pre-vitamin D,
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Advantages & Disadvantages

« Enhance solubility  Enzyme catalysis

(RP solvent) (purity, activity)

« Enhance sensitivity « Chemical derivatisation
(ESI) (remove excess)

« Specific MS? (-79)  Side reactions
(GP-specific) (epoxide hydrolysis)

* |Informative MS3 « Syn/anti conformers
(differentiate isomers) (dilute signal)

« Quantitative « Laborious

« Complementary to conventional LC-MS/MS and GC-MS
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Kit for quantitative detelction of steroids

Researchers at Swansea University, Wales, have invented a novel technology for
the quantitative detection of steroids using mass spectrometry. This vastly
improved kit is more sensitive than existing methodologies and can detect and
provide greater detail over a broad range of steroids.

Technology:
molecule containing a

]blue_circle_background.jpg t of four joined
cycloalkane rings. Examples include cholesterol, sex
hormones estradiol and testosterone and anti-
inflammatery drug dexamethascne. Stercids have
been shown to play a major role respect to healthy
aging, and abnomal cholesterol synthesis. Steroid
metabolism has been implicated in numerous
disease states (e.g. neurcdegenerative disease;
atherogclerosis; diabetes).

Despite growing evidence for structure-specific
cholesterol metabolites having a wide range of
regulatory and signalling properties, there are few
methods for high-sensitivity structural determination
and quantification in biological systems.

MS? fragmented oxosteroids derivatised
with isotope-coded charge tags

e

Within the billion dollar market, global stercid
analysis of biological samples is challenging leading
to scarcity of quantitative standards. This is on
account of extreme diversity of stercid natural
products, tendency of a single steroid (or small
steroid group) to dominate in abundance over all
others, lack of a strong chromophore or readily
ionised functional group,

Swansea have devised an integrated MS-based
platform for quantitative and structural determination
of cholesterol metabolites in biological systems;
which involves incorporating quantitative charge
tags with isobaric mass tags for quantifying steroids.

Applications

« Use within the MNHS for monitoring patient
response to treatment

*  Measurement of vitamin D (25-0HD) levels

» Big pharma: measure effects of drug candidates

» Testing facility provided to phama, hospitals,
sports drug testing, commercial testing labs, etc.

» Investigations in related fields of systems biclogy,
metabolomics, lipidomics, biomarker discovery,
clinical screening and doping control.

Benefits

» Cholesterol metabolites can be guantified and
structurally determined in biclogical systems

* Far more efficient, with potential for multiplex
analyses that can greatly increase throughput

» Potentially identify "new" cholesterol metabolites

Patents:

Pricrity GB patent application filed in September
2012 and will follow onto PCT.

Status:

Swansea is seeking companies wishing to licence
this technology or collaborate in co-development.

Licensing & Partnering Opportunity
For further information please contact:

Quinton Fivelman

[ quinton fivelman@ip-pragmatics com
t: +44 (D)20 3176 0580

IP Pragmatics Limited, 1 Quality Court. Chancery Lane. London WC2E 1HR, UK

W ip-pragmates com
Tel: +44 (0)20 3176 0580 Fax- +44 (0020 31TE 0336 Registered in England No. 3353268 VAT Regisraton No. 824038644




