Mass Spectrometry-Based Technigues to
Elucidate the Sugar Code

A\ |
l Kevm Pagel of the Max Planck Society, Berlin, Germany

Freie Universitat Berlin and Fritz Haber Institute




Glycans in Biology Q-naser

Biopolymers

Cellulose
Starch
Heparin

Glycosylation of Proteins

Biomarkers for diseases
Personalized medicine
Biopharma

Free Oligosaccharides

Detection of diseases
Microbiota
Pharma

- Isomer problem



lon Mobility Mass Spectrometry N

lon mobility cell Collision Cross Section
o Drift gas e CCS is a molecular property
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o o0 e Corresponds to the area that collides with
® oo d the drift gas

e Can be calculated theoretically
Electric field ——

e Can be implemented in databases
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Size and shape information



IM-MS of Synthetic Glycans e,
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Gas-Phase IR Spectroscopy Qe
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Absorption Spectroscopy
Measures the influence of the molecule on the light

> Many molecules needed oo
(but not many photons) AANAED T 1 .
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Action Spectroscopy

Measures the influence of the light on the molecule

> Many photons needed

(but not many molecules)
AN
o

NANS NAND



Gas-Phase IR Spectroscopy Qe
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nESI source Quadrupole Mass Spectrometer
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Gas-Phase IR Spectroscopy N
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Gas-Phase IR of Peptides and Proteins N\

Proteins and Peptide Serine Octamer
Oligomers (SergCly)*
Challenge: polydispersity highly symmetric, stable, homochiral

soluble oligomers
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Reactive Intermediates
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—> Cationic intermediate is crucialbut not understood reactive, short-lived of stereoisomers
2-OAc-Mannose OR

D\
ROﬂ ° 3
+ Nu O
RO—1=e, ©
’ ‘9

Covalent bond!
Conserved pucker

1

I 1 | 1 | 1 1 1
900 1000 1100 1200 1300 1400 1500 1600 1700

1
1800 Nature Commun. 2018, 9, 4147
p Angew. Chem. 2020, 59, 6166
Wavenumber (cm-) Nat. Synth. 2024



FRITZ
Group e

Dr. M. Gotze Dr. L. Bechtella Dr. E. Mucha Prof. M. Marianski L0 .

Dr. C. Kirschbaum M. Safferthal Dr. M. Lettow Hunter College, NY ﬁVNEmeK

Dr. C.-W. Chang Dr. C. Manz Dr. S. Warnke

Dr. E. Hanozin Dr. J. Hofmann Prof. P. H. Seeberger

Dr. M. Grabarics Dr. A. Zappe Dr. J. Seo MPIKG

Dr. G. P. Szekeres L. Polewski J. Horlebein Prof. R. L. Miller —

Dr. M. Krahlisch Prof. G. von Helden - - e

Dr. L. Urner FREIE Prof. G. Meijer University of Copenhagen M CLYCOMICS
Dr. R. Prabhu UNIVERSITAT CRiT Prof. G.-J. Boons < o
Dr. G. Vos B BERLIN @msm Utrecht University %% Utrecht University
J. Riedel INSTITUT

K. Greis

@f\@ e

E. Moon DFG A
.:.:e;rc R ( X@/\ CHEMISCHEN

Freie Universitat Berlin :
« SFB1340 « SFB1349 Horizon 2020

3 INDUSTRIE
' ' IR Luxembourg National &/
www.bcp.fu-berlin.de/chemie/pagel . SFR1449 « GRK2662 IR Programme upembourg Naton: N\~ .



	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10

