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Beilstein-Institut and Open Science

The non-profit Beilstein-Institut is one of the most respected organizations in the
communication and dissemination of high-quality information in chemistry. Since 1951,
when the foundation was established by the Max Planck Society, we have been fulfilling
our mission to support the scientific community by providing high-quality information
that is essential for research.

Our role has evolved over the years: from the production of the Beilstein Handbook and
Database, to being one of the first open access journal publishers in chemistry, to host of
interdisciplinary symposia and webinars and supporter of open data initiatives. We
believe that free access to scientific research results, giving everyone in the world an
equal chance to participate in the exchange of experimental findings and data, is the best
way to advance science.

Open Science is a new paradigm to scientific research. It is based on cooperation and creates
new ways to disseminate information and broaden knowledge through digital technologies
and new collaborative tools. It aims to make the primary outputs of publicly funded research
results — publications (open access) and the research data (open data) — publicly accessible in
digital format with no or minimal restriction.

The Beilstein-Institut supports open science and makes the results of its projects freely
available to the scientific community, which is an essential contribution to the foundation’s
mission to advance the chemical and related sciences. All journal articles, conference
proceedings, webinars and videos are open access to allow the worldwide, unhindered
sharing and exchange of ideas. This allows scientists, students, educators and the public the
opportunity to inform themselves of the latest developments in research and to build on these
ideas to further advance scientific knowledge.

Our two diamond open access journals, the Beilstein Journal of Organic Chemistry and the
Beilstein Journal of Nanotechnology, which we fully fund, have no fees for authors or readers.
Both journals are produced and managed by the Beilstein Editorial Office team, who work
together with a global scientific network of experts that are responsible for the peer review. In
2015, the Beilstein Journals were awarded the DOAJ Seal which recognizes the exceptionally
high level of publishing standards and best practices adhering to these journals. In addition,
as our journals are Plan S compliant, they meet all technical specifications and policy
requirements as outlined by cOAlition S. This means publishing with our journals will ensure
compliance with all major funding agency publishing mandates including NIH, NSF, UKRI,
ERC, DFG, RCUK, European Commission and Wellcome Trust.



Both journals publish thematic issues on subjects of high contemporary interest; these are
often edited by guest editors, further expanding our network and outreach.

Launched in April 2019, a further addition to our publishing platform is the Beilstein
Archives. This is the preprint server for the Beilstein journals. During the manuscript
submission process, authors have the option to request that the manuscript is posted as a
preprint, which is the version of the manuscript before peer review. Our preprints are posted
on average within two days, allowing authors to rapidly disseminate their research results and
ensuring that they claim priority for their work. Currently, over 25% of our authors select the
preprint option.

The Beilstein-Institut runs two data standards projects: STRENDA which is concerned with the
reporting of enzymology data and MIRAGE which is working on guidelines for the reporting of
glycomics experimental results. Both of which are now widely accepted and acknowledged by
the scientific community.

The direct interaction and the exchange of thoughts and ideas between scientists are
supported by a program of regularly hosted symposia. These international meetings are
organized by the Beilstein-Institut and cover a variety of topics ranging from organic
chemistry and biochemistry to nanotechnology and open science as well as interdisciplinary
meetings on contemporary topics.

The Beilstein-Institut has been hosting symposia since 1988. Each meeting is always a unique
event, and the lively and intense exchange of thoughts and ideas of the participants turn it
into a memorable and lasting experience. The number of participants is usually limited to
around 50 and the program is designed specifically to allow sufficient time for discussions.
The talks also provide a framework and catalyse discussions which often go on into the night
and have led to subsequent cooperation projects. The resulting exchange between
researchers, at all stages of their careers, is the underlying goal of the meeting and gives the
Beilstein Symposium their unique character.



Upcoming events in this year are:

Beilstein Enzymology Symposium 2025
Natural and Synthetic Evolution of Synthesis

September 9-12, 2025, Riidesheim, Germany.

Beilstein Organic Chemistry Symposium 2025
Organic Semiconductor Materials:
Challenges and Opportunities

September 23-25, 2025, Frankfurt/Main,
Germany

6™ EnzymeML Workshop

September 29-October 2, 2025, Riidesheim,
Germany

Beilstein Organic Chemistry Symposium 2025
Technologies Shaping Future Directions in
Synthesis

October, 14-16, 2025, Limburg, Germany

Scientific Program:
Pimchai Chaiyen, Tobias Erb and
Carsten Kettner

www.enzyvmologyv.beilstein-
symposia.or

Scientific Program:
Stefan Brase and Jessica Wade

https://www.beilstein-institut.de/en/

symposia/organic-semiconductor-

materials-challenges-and-

opportunities/

Scientific Program:
Jiirgen Pleiss, Santiago Schnell and
Carsten Kettner

https://www.beilstein-institut.de/en/

projects/strenda/meetings/6th-

enzymeml-workshop/

Scientific Program:
Anna Slater and Luigi Vaccaro

https://www.beilstein-institut.de/en/

symposia/technologies-shaping-

future-directions-in-synthesis/

You will find regularly updated information about our symposia at www.beilstein-

symposia.org.



http://www.enzymology.beilstein-symposia.org/
http://www.enzymology.beilstein-symposia.org/
http://www.beilstein-symposia.org/
http://www.beilstein-symposia.org/
https://www.beilstein-institut.de/en/symposia/technologies-shaping-future-directions-in-synthesis/
https://www.beilstein-institut.de/en/symposia/technologies-shaping-future-directions-in-synthesis/
https://www.beilstein-institut.de/en/symposia/technologies-shaping-future-directions-in-synthesis/
https://www.beilstein-institut.de/en/projects/strenda/meetings/6th-enzymeml-workshop/
https://www.beilstein-institut.de/en/projects/strenda/meetings/6th-enzymeml-workshop/
https://www.beilstein-institut.de/en/projects/strenda/meetings/6th-enzymeml-workshop/
https://www.beilstein-institut.de/en/symposia/organic-semiconductor-materials-challenges-and-opportunities/
https://www.beilstein-institut.de/en/symposia/organic-semiconductor-materials-challenges-and-opportunities/
https://www.beilstein-institut.de/en/symposia/organic-semiconductor-materials-challenges-and-opportunities/

Book of Abstracts



Table of Contents

OV BT VIBW ... e eeeeeeeeenenrrreeeeteeeeeeeeeeeeeeeeeeeeesesesesssssssssssssssssssssssssseseessesesssssssassssssssssssssssssssssssesseseeseeesenns 7
SCIENTIIC COMMUITIEE. .eiiitteeieireeeeetteeeerteeeesreeeeerreeeesreeesessteesesssaeseesseeessssaessssssassssssesessssssssasassens 9
2T 2 10 €= 18 (0) s FHUS OO UPPPPPPPPPTN 9
CONTEIEIICE VEINUE.....uvteeeeirreeieireeeeeieeeeeiteeeeessaeeeessaeeesesssessssssesessssessessssesssssasesssssssssssssssessssssssssnes 10
The SYIMPOSTUITLc..uuviiiiiiiiiiiiirieencireeeereeeeeereeeessaeeesssareessssaeesessssesessseeesssssessssssasssssssesessssaesssssnnnnes 10
Presentations of Posters and SOftWATE......cccuiiiiciiiiriiieeciteeccre et essrre e s sreeesssnaeeesesenes 11
Liability and INSUIANCE.....iiiiiireiieireeeeciiteeeecteeesereeeessreeeeesraeeesesaeeesessassssssaesssssssssasasessesessssnnsenes 12
NT0 1= s Vi1 (ol 53 (023 ¢ 1 o o PO U U UPUPRPURRRt 12

MONAAY, JUINE 30.uiiiiteeeireirirreesireeeieeeseesssseessseessssesesseessssesssseesssaessssessssssssssesssssssssassssassssssssaesssas 12

TUESAAY, JULY Tuuriiiirieiiieiiiiieriieccirtesreeceeees e e seaessaeessraessaeessaeessaessssasessaessssasssaesssssnsesssssssnaens 13

WedNeSAay, JULY 2...iiiciiiiiiiieriteeecieeecssree s seeesssree e s ssaneesssaaesesssnaeessssnessssssasssssssesessssaessssnnn 15

ThUTISAQY, JULY 3uuuttiiiiiriitinieeteectecteeete et sere st ee e s sae s s sar e s nessneessnnesosnasssneesnsassnsaessnnens 16
LISt Of POSTOIS.ciiiittieiieteeicite et eertt e s rrre e e s sre e s e saee s e s saa e e s baesesssaeesssseasassesaaaasessssnssnsssssssnsaens 18
List of Software DemONSIIatiONS. ......eieciiveeeeiieeeieiteeieireeeecireeeesrreesessreesssseesesssssssssssssasesessessssnns 20
FA 3 8 = Lok £ J U RPNt 21
POSTET ADSTIACES . cevveeeeeirreeieerteeeeeireeeeirreeeeesseeeeesseesesssssesesssasesesssssessssssesssssessssssesssssssssnssssssesennnsnnes 61
SOFtINATE ADSTIACES e vvreeeeieeeeeirteeeeerreeeeriteeeeesaeeeesaeeesesesesesssseeesssssesssssasesessssesessssssensnssssssssaseeees 89
BIlOGTAPNIES. ... vteeeiciteeicrte ettt e s rar e e e s ae e e s ra e e s e b e e s e s b e e e e s s b e e e e s bt e e e e e enen s nnrrraaaaaaes 99

LiSt Of PartiCiPamntS...uecicccueeieeieeeeiiiieeesiteeesireeeeeireeeesseeeeseseesessssessssssaessssaessssssasssssssssssssassssssnnns 112



Omics Meets Structure -
( J BEILSTEIN SYMPOSIUM Deciphering the Glycome

Beilstein Glyco-Bioinformatics Symposium 2025

Overview

Over the last decade the fields of glycobiology and glycochemistry in combination with in-
silico applications have been augmented by a further field - glycomics. A major aim of
glycomics research is to achieve a comprehensive identification and characterization of the
repertoire of glycan structures present in an organism, cell or tissue at a defined time. In
addition, glycans and glycoconjugates have been increasingly perceived by the proteomics
and genomics communities as essential elements in physiological and pathological processes

rather than as decorative elements of lipids and proteins.

Glycans are extremely complex and diverse in their structures and thus it has been necessary
to develop a wide range of experimental techniques and instrumentation for their detection
and analysis. With the advancement of techniques for the interactive and structural analysis
of glycoconjugates their essential role in phenomena such as cell adherence, cell-cell
interactions, molecular trafficking, biosynthetic quality control, signal transduction and host—
pathogen recognition, became apparent. Much efforts have been spent into describing both
the structure and binding of glycans and these investigations also resulted in the observation
of patterns of glycosylation which change in dependence of the developmental status of the
cells. This makes glycosylation patterns an important marker for the detection of diseases and
cellular malfunction. However, exciting questions are still unanswered that include the way of
“encoding” and control of these diverse patterns and structure-function relationships of the
vast variety of glycan structures and patterns. First milestones have been reached towards
deciphering the purpose of glycan structures by applying a combination of experimental and
bioinformatics tools.

In addition, the continual improvement of analysis methods and computational techniques
leads to glycan characterization and identification with increased depth, speed and efficiency
but also generates ever increasing amounts of data of variable quality and completeness. In
addition, the validation of glycan structure assignments is impeded by a common reporting
procedure which does not allow for the comprehensive description of relevant experimental
parameters, computational methods and underlying assumptions. This in turn makes the
successful annotation of data from the literature as well as mining in databases an uncertain
endeavor and furthermore hampers interpretation and reproduction of this data.

July 1-3, 2025, Limburg, Germany 7
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With the support of the community-driven initiative, MIRAGE (Minimum Information
Required for a Glycomics Experiment) much effort has been spent into changing the reporting
culture and providing software tools for processing, annotating, storing and mining of data.
Even though this is a long way to go to gain the acceptance by the community much progress
has been made in the establishment of a global infrastructure that integrates the disparate
glycan data from diverse sources.

This symposium aims to bring together scientists that “produce” the data with those scientists
that “use” the data and make it available to the community. In particular, speakers of the
symposia will contribute to unravel the complexity of glycans and deliver insights into the
diverse physiological and structural manifestations of sugars by covering aspects such as:
carbohydrates in diagnosis and therapy, bridging the gap between analysis and storage of
glycan data, structure—function relationships of carbohydrates, carbohydrate—protein
interaction and glycoarrays and software tools for analysis and data mining.

Enjoy the Symposium!

July 1-3, 2025, Limburg, Germany 8
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Scientific Committee

Nicholas M. Riley Carme Rovira

University of Washington Universitat de Barcelona
Seattle, United States of America Barcelona, Spain
nmriley@uw.edu c.rovira@ub.edu

Benjamin Schumann Marthe T. C. Walvoort
Imperial College London University of Groningen
London, United Kingdom Groningen, The Netherlands
ben.schumann@crick.ac.uk m.t.c.walvoort@rug.nl

Carsten Kettner
Beilstein-Institut

Frankfurt am Main, Germany
ckettner@beilstein-institut.de

Registration
All participants must be registered to have access to the conference area.

Participants can ask the organizers for a confirmation of the payment of the conference
registration fee. Insurance of participants against accidents, sickness, cancellation, theft,
property damage or loss is not covered. Participants are advised to take out adequate personal
insurance (see also “Liability and Insurance®).

Participants are responsible for settling their hotel bills directly with the hotel on departure.
The total price for participants staying at the Dom Hotel Limburg is 942,- EUR and includes
both accommodation for four nights and the conference package that covers lunches, dinners
and coffee breaks as well as admits access to the conference room.

Participants not staying at the Dom Hotel Limburg are requested to register
with the hotel for booking and paying the conference package, i.e. 438,- EUR
per person.

Extras, such as drinks, telephone calls etc. are not included in the price.

July 1-3, 2025, Limburg, Germany 9
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Conference Venue

Both, the conference and lunches and dinners will take place at the conference hotel, i.e.:

Dom Hotel Limburg
Grabenstrafle 57
D-65549 Limburg (Lahn)
Germany

T +49 (0)6431-9010
F +49 (0)6431-6856

www.domhotellimburg.de
info@domhotellimburg.de

The hotel offers wireless internet access free of charge. The hotel accepts MasterCard, Visa and
EC-Cash (Maestro-Cards).

The Symposium

The symposium will be held from July 1 to 3, 2025, with the 30 June and the 4 July for
travelling.

The setting and the limited number of participants (max. 60 persons) provide a very convivial
atmosphere for the ready exchange of thoughts and ideas.

The scientific program will take place over three days and will
start at 9:00 am on Tuesday, the 1%, and
end in the late afternoon (ca. 5:30 pm) on Thursday, the 3.
If you wish to extend your stay, please contact the hotel directly.

For the length of the individual talks, please refer to the program. Speakers should allow
sufficient time for discussion at the end of their talks (e.g. a 40 min slot includes 30 min talk +
10 min for questions). We will have an LCD projector connected to a Windows PC available.

July 1-3, 2025, Limburg, Germany 10
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Presentations of Posters and Software

Poster Exhibition:
Tuesday, Wednesday, and Thursday afternoon, during the coffee breaks

Location of the posters

The poster exhibition will be placed close to the conference room. Your poster board will be
marked with your poster number which is same in the abstract book.

Poster mounting
Please mount your poster on Monday, 30™ from 6:00 pm or on Tuesday, 1% at the latest by

8:30 am. Your poster will be on display throughout the symposium.

You are asked to remove all poster materials from the board after the coffee break on
Thursday, 3" otherwise it will be taken down on time and disposed by the organizers.
The organizers cannot take any responsibility for this material.

Poster material

The size of your poster board is 120 x 90 cm (height x width) and will be marked with your
poster number. Hanging material for the poster boards will be provided on-site.

Presentations

The oral poster presentations will take place as indicated in the scientific program. The
presentations should not exceed 3 min.

Please make sure that you have delivered your final presentation to the organizers in time.

We will have an LCD projector (XGA) connected to a Windows PC available.

Software Demonstration:
Tuesday, July 1, and Thursday, July 3 during the coffee breaks

Location

The software demonstration will take place in a separate room (“Roter Salon”) close to the
conference room. Each software presenter will have a separate table marked with your
software demo number which will remain the same in the abstract book.

July 1-3, 2025, Limburg, Germany 11
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Material

Please bring in your own device for the software demo. Please make sure in time that
everything is running and login the wireless LAN for internet if necessary.

Presentations

The elevator pitch presentations will take place as indicated in the scientific program. The
presentations should not exceed 3 min.

Please make sure that you have delivered your final presentation to the organizers in time.

We will have an LCD projector (XGA) connected to a Windows PC available.

Liability and Insurance

The Beilstein-Institut will not be liable for any accident, theft or damage to property, nor for
any delays or modification in the program due to unforeseen circumstances.

Participants and accompanying persons are advised to arrange personal travel and health

insurance.

Scientific Program
Monday, June 30

19.00  Welcome reception

19.30 Dinner

July 1-3, 2025, Limburg, Germany 12
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09:00

09:20

10:00

10:40

11:00

11:45

12:25

13:05

14:15

14:45

15:25

16:05

16:35

17:05

17:45

Tuesday, July 1
Opening and Introductory Remarks Carsten Kettner

Session Chair: Marthe T. C. Walvoort

How does Nature Make Glycosidic Bonds? Insight into the ~ Carme Rovira
Catalytic Mechanisms of Glycosyltransferases

Atomistic and Molecular Studies of HS Biosynthesis Enzymes Liang Wu

Software Lightning Talks Presentations #1-5

Chaired by René Ranzinger

Coffee Break and Software Demo

Computational Modelling to Probe the Enzyme Organisation Dani Ungar
Needed for Specific Glycan Processing in the Mammalian
Golgi

Structural and Mechanistic Studies of ER-based Kaspar Locher
N-glycosylation Enzyme and Biotechnological Applications

Lunch

Session Chair: Nicholas M. Riley

Poster Lightning Talks #1 Poster #1-9

Protein O-mannosylation: Structure, Function and Disease = Adnan Halim

The Interplay Between Protein O-mannosylation and Sabine Strahl
N-glycosylation
Poster Lightning Talks #2 Poster #10-19

Conference Photo, Coffee Break and Poster Session

Lipopolysaccharides: Fantastic “Structures” and where to ~ Flaviana Di Lorenzo
Find them

Kdo Derivatives to Perturb LPS Biosynthesis Marthe T. C. Walvoort

July 1-3, 2025, Limburg, Germany 13



Omics Meets Structure -
( J BEILSTEIN SYMPOSIUM Deciphering the Glycome

Beilstein Glyco-Bioinformatics Symposium 2025

18:25  Functional Diversity in Oligomerization of UDP-glucose Jana I. Fiihring
Pyrophosphorylases
19:05  Close

19:30 Dinner

July 1-3, 2025, Limburg, Germany 14
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09:00

09:05

09:45

10:25

10:45

11:25

12:05

12:45

13:30-

18:00

19:30

Wednesday, July 2
Session Chair: Ben Schumann

Opening

Seeing is Believing: Tools to Explore your Glycoproteomics  Nicholas M. Riley
Data

Organizing Glycan Data with Archetypes, Subsumption Kiyoko Aoki-Kinoshita
Relations and Motifs

Coffee Break and Poster Session

A Bunch of Protein-glycan Interactions: The Power of NMR  Roberta Marchetti
and MD in the Analysis of Molecular Recognition Events

GlyGen: Empowering Research through Active Data Sharing René Ranzinger

Glycan Microarrays: A Rich Data Source for Unravelling the Yan Liu
Glycointeractome

Lunch

Excursion

Dinner

July 1-3, 2025, Limburg, Germany 15
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09:00

09:05

09:45

10:25

11:05

11:40

12:20

13:00

14:00

14:40

15:20

16:00

16:30

17:10

17:50

18:30

Thursday, July 3
Opening

Session Chair: Guinevere S. M. Lageveen-Kammeijer

Towards High-throughput Mass Spectrometry Glycomics

Chemical Labelling-assisted Glycoproteomics

Systems Glycobiology Reveals new Cancer-promoting Glyco-

enzymes in the Tumour Microenvironment

Coffee Break and Software Session

Sugar Science: Unlocking Glycosylation in Medicine

Chemical Precision Tools to Dissect the O-GalNAc-
Glycoproteome

Lunch

Session Chair: Carme Rovira

Adaptation of H2N2 Influenza Viruses to Human Airway
Receptors

Development of New Methodology to Identify Proteins
Containing Glycans with a-2,8-linked Sialic Acids

New Approach to Study and Modulate Siglecs and their
Glycan Ligands

Coffee Break and Poster session

Galectins and Glycoproteins: Regulation of their Molecular
Interactions

Conformational Mimicry: A Strategy for Selective
Glycosidase Inhibition

Microbial Glycosylation: Finding new Antimicrobial Targets
and Building New Tools

Closing Remarks

Manfred Wuhrer
Xing Chen

Morten Thaysen-
Andersen

Réisin O’Flaherty

Ben Schumann

James C. Paulson

Lisa Willis

Matthew Macauley

Ana Arda Freire

Marta Artola

Nichollas E. Scott

Carsten Kettner

July 1-3, 2025, Limburg, Germany
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19:30 Dinner

July 1-3, 2025, Limburg, Germany 17
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List of Posters

The poster presentation includes a short (3 min) oral presentation on Tuesday, July 1, and the

poster sessions during the coffee breaks as indicated in the program. The posters will be

displayed throughout the entire symposium from Tuesday, July 1, to Thursday, July 3.

#1

#2

#3

#4

#5

#6

#7

#8
#9

#10

#11

#12

#13

Exploring O-Glycobiomarker in Osteoarthritis: Lubricin
Glycoforms in Plasma and Synovial Fluid.

Integration of GAGomics into Multi-glycomics towards
Systems Glycobiology

Annotating Glycan Functions to Build Connectivity Across
Datatypes

Identifying Sialyted Glycoproteins in the Kidney:
Mapping the Glycosylation Targets of hST3Gal1

Prevotella copri Lipopolysaccharide: an Integrated
Structural and in-silico Analysis

Unraveling the Molecular Mechanisms of a New Cellulose
Oxidative Cleaving Enzyme

The Mouse N-Glycome Atlas - High-resolution N-glycan
Analysis of 23 Mourse Tissues

Deciphering the Glycome of Serine Rich Repeat Proteins

The Identification and Functional Prediction of Putative
Polysaccharide Sulfotransferases

Glycosylation Remodeling Mediates the Degenerative
Phenotype of Nucleus pulposus and Annulus fibrosus Cells
Under pH and Osmotic Stress

Computational Approaches for Analysis of Protein-
glycosaminoglycan Interactions

Glycoprofiling of Extracellular Vesicles by Lectin-based
Methods

A Key Player in Glycogen Metabolism: the Human Glycogen
Debranching Enzyme

Niclas G. Karlsson

Marissa L. Maciej-Hulme

Michael Tiemeyer

Warren W, Wakarchuk

Luca De Simone Carone

Mariana A. B. Morais

Johannes Stadlmann

Dimitris Latousakis

Ravina Mistry

Jungiao Lyu

Sergey A. Samsonov

Muhammad Umair Khan

Christian Roth

July 1-3, 2025, Limburg, Germany
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#14

#15

#16

#17

#18
#19

Temporal N-glycoproteomic Differences Between COVID-19  Xue Yu
Survivors and Non-Survivors at Hospital Admission and
Beyond

Screening Anti-glycan Antibodies in Serum and Fabienne Weber
Cerebrospinal Fluid Using Glycan Microarrays

Decoding Glycan Signatures: the Impact of Diet and Lifestyle Maksym Shmatkov
on IgG and C3 N-glycosylation Patterns

Mapping Functionally Important Regions in Biotherapeutic Garoufallia Stavridou
Proteins through Combined Use of High-end Analytical
Techniques and Molecular Modelling

Effect of GMPPB Deficiency on Neuronal Development Obinna Umeh
Transforming Residue-Level Deep Learning into Scalable Dylan Young
Protein-Level Classification of Carbohydrate

Sulfotransferases

July 1-3, 2025, Limburg, Germany 19
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List of Software Demonstrations

The software demonstrations includes a short (3 min) oral presentation on Tuesday, July 1, as

well as the demo sessions during the coffee breaks as indicated in the program.

#1

#2

#3
#4

#5

#6
#7

I-GPA for Glycoproteomic Search Engines with HCD and CID Heeyoun Hwang
Tandem MS Data

GlycoGenius: the Ultimate High-throughput 1 Glycan Guinevere S. M.
Composition Identification Tool Lageveen-Kammeijer
Labile Annotation Tool Kristian L. Karlic
Glycomics Workbench: Harnessing the Power of Al for Arun K. Datta
Deciphering the Glycocodes

Bruker GlycoScape - a Real-time, Database-free Gad Armony
Glycoproteomic Analysis Tool

GlyGen and GlyTableMaker René Ranzinger
GlyCounter Nicholas M. Riley

July 1-3, 2025, Limburg, Germany 20
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Abstracts
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LSO How does Nature Make Glycosylic Bonds?
Insight into the Catalytic Mechanisms of
Glycosyltransferases

Carme Rovira

Universitat de Barcelona

Department of Inorganic and Organic Chemistry
Barcelona, Spain

Glycosyltransferases (GTs) are the primary enzymes responsible for synthesizing glycosidic
bonds in glycans and glycoconjugates. Over the past decades, extensive research has aimed to
elucidate their catalytic mechanisms [1], which in turn supports the rational design of enzyme
inhibitors. Most retaining GTs are thought to operate via the ‘front-face’ or Syi-like mechanism
[2], in which the catalytic base is the B-phosphate of the donor nucleotide rather than a
protein residue.

Gle

enzyme
—Asn—X—Ser/Thr— —Asn—X—Ser/Thr—
N-terminal AaNGT

i UDP-@
AAD domain anzyme UDP

.ﬂ?

o

UDP-Glc

C-terminal catalytic domain (GT-B fold}

In contrast, inverting GTs generally follow a Sy2 mechanism involving a protein side chain as
the catalytic base [3]. However, recent experimental and computational studies have shown
that two inverting GTs involved in protein glycosylation deviate from this canonical
mechanism: O-fucosyltransferase 1 (POFUT1) [4] and N-glycosyltransferase [5]. Remarkably,
unlike typical inverting GTs - but akin to their retaining counterparts - these enzymes employ
the phosphate groups of the donor nucleotide to promote catalysis.
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Our findings, based on state-of-the-art ab initio quantum mechanics/molecular mechanics
(QM/MM) simulations and informed by recent crystal structures, provide a detailed atomistic

view of these noncanonical enzymatic strategies.
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Computational codes:
AMBER (https://ambermd.org), CPMD (https://github.com/CPMD-code),
CP2K (https://www.cp2k.org), PLUMED (https://www.plumed.org)
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LSSV Atomistic and Molecular Studies of HS
Biosynthesis Enzymes

Liang Wu

The Rosalind Franklin Institute

Center for Proteomics and Metabolomics
Didcot, United Kingdom

Biological carbohydrates are some of the most complex molecules in life, reflecting a
sophisticated repertoire of enzymes responsible for generating and modulating their
structures. Seminal efforts in glycobiology have resolved structures of many individual
carbohydrate processing enzymes, revealing how each catalyzes precise biochemical
transformations. Despite this, we still have limited understanding of how many complex
oligo/polysaccharides are formed, highlighting an overall lack of knowledge regarding multi-
enzyme biosynthesis pathways.

We are interested in the biosynthesis and regulation of the complex polysaccharide heparan
sulfate (HS), which is produced by all animal species, and plays vital roles in extracellular
processes including cell adhesion, cytokine signalling, and host-pathogen engagement.
Mammalian HS biosynthesis is mediated by a host of different enzyme activities within the
Golgi (polymerases, sulfotransferases, epimerases etc). Several pathogenic bacteria have also
evolved capability to produce HS mimetics, likely aiding their evasion from host immune
responses. Because of the biological importance of HS, there is intense interest in
understanding the enzymes responsible for its construction, and how they work to generate

functional structures.
Here, I present recent mechanistic studies of two HS biosynthesis enzymes:

1 - PmHS2 from P multocida, a dual activity polymerase widely used for the chemoenzymatic
production of HS mimetics. We build upon reported structures of PmHS2, generating new
substrate and product complexes that provide insight into its bifunctional reaction cycle,
including a potentially rare covalent glycosyltransfer mechanism.
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2 - NDST1, a dual activity deacetylase/sulfotransferase enzyme in the human HS biosynthesis
pathway. NDST1 shows an unusual back-to-back arrangement of its catalytic domains,
imposing strong constraints on functional interplay between its two catalytic domains. Aided
by activity modulating nanobodies, we carried out biochemical and biophysical analysis of
NDST1 activity, finding that non-catalytic binding likely operates alongside turnover to
mediate domain cooperativity.

Collectively, our work provides further insights into the diverse substrate recognition, binding
and processing mechanisms employed during enzymatic HS biosynthesis.
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LSO Computational Modelling to Probe the Enzyme
Organisation Needed for Specific Glycan
Processing in the Mammalian Golgi

Dani Ungar

University of York

Department of Biology
York, United Kingdom

The non-templated polymerisation process of N-glycosylation results in a highly
heterogeneous population of glycan structures. To limit randomness, the glycan processing
machinery is dynamically sorted into different Golgi cisternae using vesicle trafficking that is
organised by the conserved oligomeric Golgi (COG) complex. However, this organisation
cannot stop stochastic enzyme competition, making it difficult to devise precise biosynthetic
rules and preventing us from controlling resulting glycan distributions.

We developed a computational model of N-glycan biosynthesis that relies on stochastic
simulation of the competing enzymatic reactions to generate a heterogeneous computational
glycan profile. The composition of the profile is dependent on the used parameters that
represent effective enzymatic rates (an amalgamation of intrinsic enzyme activity, enzyme
concentration and sugar nucleotide donor concentration) of the participating enzymes in each
of the simulated Golgi cisternae. The simulated profile is then fitted to experimentally
determined ones using Approximate Bayesian Computation to understand how the
parameters and as a consequence enzyme organisation in the Golgi, change between different
states of the biosynthetic system.

We present examples of applying the model to problems in both fundamental and applied
glycobiology. Questions we can tackle range from the increased presence of Man5 glycans on
therapeutic antibodies towards the end of the two-week bioreactor-based production period
and the mechanism of site-specific glycosylation on the Fc region of immunobloblin G (IgG)
heavy chains.
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For both questions the glycan biosynthesis model was adapted to the typical glycan profile of
IgGs that were produced in either an industrial cell line and setting (for the bioreactor
question) or wild type and mutant cell lines in our laboratory.

We observe interesting behaviours for both galactosylation and the Mgat1 catalysed reaction

that cannot be described without use of our modelling approach.
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ILECCV  Structural and Mechanistic Studies of ER-based
N-glycosylation Enzymes and Biotechnological
Applications

Kaspar Locher

Eidgenossische Technische Hochschule (ETH) ZUrich

Institute of Molecular Biology and Biophysics
Zurich, Switzerland

In eukaryotes, protein N-glycosylation begins in the endoplasmic reticulum, where a series of
membrane-associated or membrane-integral enzymes (ALG proteins) catalyze the
biosynthesis of the dolichylpyrophosphate-linked oligosaccharide GlcNAc;ManyGlcs. This
glycan is recognized by oligosaccharyltransferase (OST) and transferred en bloc to acceptor
proteins of the secretory pathway.

In the first part of the presentation, I will discuss structural studies of key enzymes of this
pathway, for which we single particle cryo-electron microscopy. We combine our structural
studies with synthetic approaches and functional investigations to elucidate the mechanism
of the involved enzymes. Our results provide insight into how ALG enzymes facilitate the
biosynthesis of the lipid-linked oligosaccaride (LLO) that is subsequently transferred by
multimeric OST. I will also discuss glycan recognition by OST and inhibition of OST by small-
molecule compounds.

In the second part of the presentation, I will discuss our progress in establishing a fully
enzymatic pipeline that can assemble ER-based N-glycan intermediates and transfer them
onto polypeptides, generating homogeneous N-glycopeptides. Defined N-glycan intermediates
ranging from GIcNAc, to GlcNAc.MansGlcs could be generated and transferred without the
need for chemical synthesis. The transfer is catalyzed using purified oligosaccharyl-
transferases from protists. Our pipeline allowed us to stoichiometrically attach glycans to
polypeptides containing multiple acceptor sequons, generating poly-glycosylated species.

July 1-3, 2025, Limburg, Germany 28



Omics Meets Structure -
( J BEILSTEIN SYMPOSIUM Deciphering the Glycome

Beilstein Glyco-Bioinformatics Symposium 2025

We tested the useability of our pipeline by generating glycopeptides of virus surface proteins
containing high-mannose N-glycans, which may have applications in serum testing or for
vaccine development. Our pipeline can be combined with glycan extension and modification
enzymes to generate a wide range of homogeneous glycopeptides for diagnostic and

therapeutic applications.
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LS Protein O-mannosylation: Structure, Function and
Disease

Adnan Halim

University of Copenhagen

Copenhagen Center for Glycomics (CCG)
Department of Cellular and Molecular Medicine
Copenhagen, Denmark

Mammalian O-linked mannose (O-Man) glycosylation has emerged from being regarded as a
remnant of a yeast specific type of O-glycosylation to becoming perhaps the most complex
type of O-glycosylation with three distinct pathways orchestrated by POMT1/POMT2,
TMTC1-4 and TMEMZ260 gene families in the last few years. Extensive studies into alpha-
dystroglycan and the first recognized O-Man pathway directed by POMT1-POMT2 have had
major impact on diagnosis and therapy of a large subgroup of muscular dystrophies. With the
knowledge of new O-Man biosynthetic pathways selectively serving important cell-surface
adhesion molecules and receptor proteins, new insight into basic cellular functions and
congenital disorders of glycosylation (CDGs) is emerging. During this talk, analytical
approaches (glycoengineering and glycorpteomics) will be presented to highlight discoveries
and structure-function relationships for specific protein substrates and enzymes.

The presentation will also cover recent progress and insight into O-Man dysfunction and
disease.
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IO The Interplay Between Protein O-mannosylation
and N-glycosylation

Shahidul Alam, Sina Noor, Marcus Hoffmann, Markus
Bartels, Christian Thiel, Erdmann Rapp and Sabine Strahl

University of Heidelberg
Centre for Organismal Studies (COS), Glycobiology
Heidelberg, Germany

Protein O-mannosylation is an essential post-translational modification that critically
influences glycoprotein function. In this study, we explore how defects in protein

O-mannosylation —specifically in POMT-deficient cells— affect the maturation and function of
integrin B1. Our findings reveal that loss of POMT activity interconnects with the

N-glycosylation pathway, resulting in the accumulation of high-mannose and hybrid-type
N-glycans, accompanied by a marked reduction in complex N-glycan structures. This
glycosylation imbalance correlates with a significant decrease in mature, cell surface-localized
integrin B1, impairing integrin-mediated adhesion and signaling. Mechanistically, we identify
downregulation of the ER-resident mannosidase MAN1B1 in POMT-deficient cells as a

contributing factor to defective integrin 1 processing and trafficking.

Importantly, overexpression of MAN1B1 partially restores integrin 1 maturation,
underscoring a functional link between O-mannosylation and N-glycosylation pathways.
These results provide new insights into the molecular crosstalk between glycosylation
pathways and advance our understanding of the pathogenesis of POMT-related disorders.
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ILEECV A Lipopolysaccharides: Fantastic “Structures” and
where to Find them

Flaviana Di Lorenzo

University of Naples Federic Il
Department of Chemical Sciences
Naples, Italy

Gut microbiota is an essential actor in the modern concept of human health driving many host
physiological and pathological processes, including immune system modulation [1]. Initial
sensing of microbes by the host immune surveillance is mediated by the recognition of
microbial-associated molecular patterns, such as lipopolysaccharides (LPSs), which are
typically conserved among bacteria, i.e. they are shared by both commensal, mutualistic and
pathogenic microbes inhabiting our intestines [1]. Due to its chemical structure, LPS is
considered a potent elicitor of immune inflammatory reactions in mammals and is usually
associated with perilous bacteria and detrimental outcomes for human health [2].
Nevertheless, LPS also decorates the membranes of harmless and beneficial Gram-negative
bacteria composing our gut microbiota [2]. How LPS is tolerated and remains (apparently)
silent in the gut is a major unsolved question representing a frontier in our understanding of

innate immunity.

Deciphering the chemical structure and immunological properties of LPS from gut microbes,
especially of those able to establish a neutral or beneficial relationship with the human host,
is of paramount importance in biology, with tremendous repercussions for basic and clinical
domains of biomedicine. In this frame, a detailed structure to function study focused on LPS
from gut microbiota will give insights in the mechanisms at the basis of host-microbe
crosstalk, both at the intestinal and systemic level. This will provide, in parallel, priceless
information about how gut microbes modulate immune response through their LPSs, thus
resulting in an unprecedented improvement of the knowledge of the immune system [1,2].

July 1-3, 2025, Limburg, Germany 32



Omics Meets Structure -
( J BEILSTEIN SYMPOSIUM Deciphering the Glycome

Beilstein Glyco-Bioinformatics Symposium 2025

Overall, the structural and functional information as well as the chemical tools that can be
delivered by analyzing LPS from microbiota will result in advances beyond the state-of-the-art
in the biomedical field, as they furnish a starting point (i) to create novel immune-
therapeutics and (ii) to identify new biomarkers with diagnostic, prognostic, and/or predictive
value in the frame of immune-mediated pathologies.

In this communication, I will show recent results about the chemical structure and
immunological properties of LPS from some beneficial gut bacteria that revealed unique and
interesting features. I will show the potential of these glycomolecules in the perspective of a
future design of novel inflammation-silencing drugs as an alternative therapeutic approach

for the treatment of immune inflammatory disorders.
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LS Kdo Derivatives to Perturb LPS Biosynthesis

17:45 Marthe T. C. Walvoort

University of Groningen
Stratingh Institute of Chemistry
Groningen, The Netherlands

All bacterial cells are enveloped in a dense layer of glycan structures, called the glycocalyx,
which is important for bacterial cell integrity and cell-cell interactions and communication.
Polysaccharides are a major component of this glycocalyx, and their structures are very
different between bacterial species, including between pathogenic and probiotic bacteria.

Lipopolysaccharides (LPS) play an important role in the Gram-negative bacterial cell
glycocalyx by maintaining cellular integrity and generally function as the first defense layer

against environmental stress. 3-Deoxy-D-manno-oct-2-ulosonic acid (Kdo) is a highly
conserved monosaccharide that resides in the inner core region of LPS and links the lipid A
region to the extending polysaccharide chain through the hydroxyl group on its C-5 position.

In our research, we aim to perturb bacterial LPS biosynthesis by targeting Kdo. We generated
chemically synthesized Kdo-analogs, and investigated their efficiency of incorporation using
metabolic labeling in different pathogenic E. coli strains, with the goal to increase cell-
permeability and bacterial susceptibility to antibiotics.
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LSO Functional Diversity in Oligomerization of
UDP-glucose Pyrophosphorylases

Jana l. FOhring

Hannover Medical School

Institute for Clinical Biochemistry
Hannover, Germany

The enzyme UDP-glucose pyrophosphorylase (UGP) occupies a central role in carbohydrate
metabolism and glycan synthesis in all kingdoms of life by providing UDP-glucose. This
nucleotide sugar and its derivatives are not only essential for various vital processes in all
eukaryotes, but also prerequisite for the synthesis of many important virulence-associated
polysaccharides and glycoconjugates in bacterial, fungal and protozoan pathogens. As such,
UGPs represent candidate anti-virulence drug targets. However, given the structural
conservation of the enzymes’ active site, it is important to identify and target species-specific
structural and/or mechanistic features in order to avoid concomitant inhibition of the host
UGP.

In studying the structure and function of UGPs from protozoan, bacterial and fungal
pathogens as well as their human host, we have found that UGPs exist in various oligomeric
states, which are in each case closely linked to the respective enzymatic mechanism.
Specifically, our findings reveal that both tetrameric bacterial UGPs as well as octameric
human UGP utilize intermolecular contacts, enabled by their particular oligomeric assembly,
which stabilize the active site and thus promote enzymatic activity.

These insights not only improve our understanding of the catalytic mechanism of human
UGP - an essential enzyme that, however, is also found to be upregulated in various human
cancers — but can also facilitate the development of species-specific inhibitors of pathogen
UGPs.

July 1-3, 2025, Limburg, Germany 35



Omics Meets Structure -
( J BEILSTEIN SYMPOSIUM Deciphering the Glycome

Beilstein Glyco-Bioinformatics Symposium 2025

LLLLELOA  Seeing is Believing: Tools to Explore your
Glyoproteomics Data

Nicholas M. Riley

University of Washington

Department of Chemistry
Seattle, WA, United States of America

Glycopeptide tandem MS spectra are complex and often challenging to interpret, even with
modern search engines that have significantly improved the ability to assign glycopeptide
identifications. Here I will discuss several strategies our group is developing to improve our
data analysis, including tools called GlyCounter and the Interactive Peptide Spectral
Annotator (IPSA). First, GlyCounter is an open-source, freely available tool that extracts
oxonium ion information from raw data files to provide a snapshot of glycoproteome content
that can be valuable for subsequent method optimization and database searching. Second,
our re-factored version of IPSA, which we call IPSA 2.0, addresses difficulties in efficient

manual evaluation of glycopeptide tandem mass spectra.

IPSA 2.0 enables users to systematically inspect peptide-specific and glycan-specific fragment
ions (such as B and Y), while also accommodating other modifications that might complicate
the spectra. By comparing annotated peaks against experimental fragmentation patterns,
researchers can quickly spot mismatches where a proposed assignment fails to match
observed ions. Users can then modify the glycan composition or reassign the modification site
until the ion coverage satisfies the spectral data. This level of fine-grained data curation
significantly lowers the likelihood of misassignments that can arise from overlapping
precursor masses, incomplete fragmentation, or uncertain modification sites. As I discuss
these tools, I will highlight several examples of how they have helped our group refine the
methods we use to interrogate the glycoproteome.
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WU Organizing Glycan Data with Archetypes,
Subsumption Relations and Motifs

Kiyoko F. Aoki-Kinoshita

Soka University
Glycan and Life Systems Integration Center
Tokyo, Japan

There are over a quarter million registered entries in the international glycan repository
GlyTouCan as of May, 2025, and this number continues to increase. However, not all of the
glycans in GlyTouCan are consistent in terms of their ambiguity. As has been published
previously, glycans can be registered as monosaccharide compositions or fully-defined
glycans where all glycosidic linkage conformations are specified. Moreover, when the
reducing end differs, the glycan ID also changes. Thus, when one handles glycans in their
research, researchers need to be aware of these issues. In order to ease the accessibility of
glycan data in GlyTouCan and GlyCosmos, we have been implementing methods for filtering
glycans. Most recently, we have defined “glycan archetypes” as a key concept when handling
glycans with differing reducing ends. We are also incorporating subsumption concepts in
collaboration with GNOME, and searching/filtering of glycans are facilitated by the use of
motifs. The latest developments to implement these concepts in GlyTouCan and GlyCosmos
will be presented.
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Wednesday

A Bunch of Protein-glycan Interactions:
The Power of NMR and MD in the Analysis of
Molecular Recognition Events

Roberta Marchetti

University of Naples Federico Il
Department of Chemical Sciences
Naples, Italy

Protein—glycan interactions play pivotal roles in numerous biological processes, ranging from
cellular recognition to immune response modulation. Understanding the intricate details of
these interactions is crucial for deciphering the molecular mechanisms underlying various
physiological and pathological conditions. With the aim to fill this gap, in the last years, our
research efforts were directed to the analysis of different systems of protein—glycan
interactions by the means of synthetic, spectroscopic, biophysical and computational
methods (Figure 1). To address the challenge of modelling complex bacterial glycans, we are
currently developing, in collaboration with the group of Prof. Woods, University of Georgia, a
GLYCAM-Web user-friendly interface, namely BACT (BActerial Carbohydrates Tool), to easily
generate 3D models of complex oligosaccharides.
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Finally, we investigated the action of selected monoclonal antibodies against multidrug-
resistant strains of Neisseria gonorrhoeae[5] and Staphylococcus aureus [6].

Overall, our outcomes contributed to the fields of structural glycobiology and molecular
recognition studies.
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LSO GlyGen: Empowering Research through Active
Data Sharing

René Ranzinger

University of Georgia

Complex Carbohydrate Research Center
Athens, GA, United States of America

Understanding the roles of glycosylation in development and disease is often impeded by the
complexity and heterogeneity of relevant biological data. GlyGen is a data integration
initiative designed to democratize glycoscience research by providing a comprehensive, user-
friendly platform that unifies diverse datasets—including glycan structures, glycosylation
enzymes, glycoproteins, and associated genomic and proteomic information. To achieve this
integration, GlyGen has established international collaborations with database providers from
different domains (including but not limited to EBI, NCBI, PDB, and GlyTouCan) and data
producers. Information from these resources and groups are standardized and cross-linked to
allow queries across multiple domains. To facilitate easy access to this information, an
intuitive, web browser- based interface (https://glygen.org) has been developed as well as
interfaces for programmatic access using APIs or a SPARQL endpoint.

For each glycan and protein in the dataset, GlyGen provides a details page that displays
information from the integrated resources in a concise representation. Individual details
pages are interlinked with each other allowing easy data exploration across multiple domains.
For example, users can browse from the webpage of a glycosylated protein to the glycan
structures that have been described to be attached to this protein, and, from there, to other
proteins that carry the same glycan. All information in GlyGen is transparently linked back to
their original sources, allowing users to easily access and browse additional information in
these resources as well. The GlyGen portal provides multiple different search interfaces for
users to find glycans and proteins based on their properties or annotations.
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Beyond the data on glycans and proteins, GlyGen also provides multiple tools for example to
study glycosylation pathways, investigate relationships between glycans based on incomplete
structures or to map different ID namespace used for glycans or proteins. Additionally, the
platform supports data generators by offering mechanisms to publicly share datasets with the
broader research community and databases including GlyGen.

Our mission is to provide scientists with an easy way to access complex information that
describes the biology of glycans and glycoproteins. To schedule an individual demo of GlyGen
or to contribute data to GlyGen contact René Ranzinger (rene@ccrc.uga.edu).
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UL Glycan Microarrays: a Rich Data Source for
Unraveling the Glycointeractome

Yan Liu

Imperial College London
Glyocsciences Laboratory, Department of Metabolism
London, United Kingdom

The interactions of glycans with their binding partners, governed by an intricate 'glyco-code’,
influence many of the key biological processes in all living organisms. As prominent host cell
surface molecules, glycans mediate cell adhesion and trigger cell signalling, and serve as
attachment sites for microbes playing a critical role in colonization and infection. Glycan
microarray technologies, first introduced in 2002 by Professor Ten Feizi and colleagues at
Imperial College London (ICL), have revolutionized approaches to the molecular dissection of
glycan-protein interactions over the past two decades. The data generated through various
glycan microarray platforms on diverse glycan-binding proteins, viruses, and microbes
continue to bridge the knowledge gap in glycan-mediated interactions within the complex
interactome.

Since its establishment in 2012, the ICL Carbohydrate Microarray Facility has become a
leading international resource, fostering collaborative research across the biomedical
community. In this talk, I will provide an update on the technological advancements of the
microarray systems within our Facility and highlight new discoveries from interdisciplinary
collaborations that have provided insights into glycan interactions at the host-microbe and
immune interfaces. These include intriguing findings related to glycan density, presentation,
and assay conditions for microarray readouts, underscoring the importance of considering
experimental metadata. In the Al era, discussions are underway to establish a curated glycan
array data resource, crucial for predicting glycan-protein interactions and advancing our
understanding of the glycointeractome -- a fundamental component in decoding broader
biological networks.
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WEEELA  Towards High-throughput Mass Spectrometry
Glycomics

Manfred Wuhrer

Leiden University Medical Center
Center for Proteomics and Metabolomics
Leiden, The Netherlands

Glycans are implicated in most if not all major human diseases. They modulate cellular
interaction, differentiation, pathogen entrance and immune activation. Hence, glycomics is an
essential layer for comprehensively studying molecular processes of diseases. This talk will
present high-sensitivity, high-throughput mass spectrometry workflows for glycomic and
targeted glycoproteomic analysis of large clinical sample collections. The workflows rely in
part on robotics for sample preparation, automated measurement, followed by data and
curation relying on various spectral and analyte quality parameters processing using in
house-developed software solutions.

During the past 10 years we have evolved these workflows and applied them for studying
glycomic changes and signatures associated with major metabolic, inflammatory, infections
and malignant diseases. This resulted in robust, replicated disease glycomic markers of
various diseases including pancreatic cancer and fibrotic fatty liver disease. These glycomic
markers can be determined from minute amounts of blood. For a number of diseases the
blood glycomics markers have potential for screening of high-risk populations as well as for
treatment monitoring.
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WSO  Chemical Labelling-assisted Glycoproteomics
09:45 Xing Chen'?

'Peking University, College of Chemistry and Molecular Engineering
’Beijing Normal University, College of Chemistry
Beijing, China

Protein glycosylation, characterized by its structural complexity, diversity, and high
heterogeneity, regulates various biological and physiological processes. Based on the
glycosidic bond and glycan structure, the major types of protein glycosylation include N-
linked glycosylation, mucin-type O-linked glycosylation, and O-GlcNAcylation.
Comprehensive analysis of protein glycosylation is a prerequisite for understanding the
biological function of protein glycosylation, but remains challenging. To address this
challenge, we take advantage of chemical labeling of glycans with clickable unnatural sugars
and develop an effective platform for comprehensive analysis of intact N-linked, O-linked, and
O-GlcNAcylated glycopeptides in one sample from cell lysates and tissues. The chemical
labeling-assisted glycoproteomics strategy is applied to generate large-scale datasets of
protein glycosylation in various tissues of mice, demonstrating its potential in facilitating our
understanding of glycobiology.
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WSS Systems Glycobiology Reveals new Cancer-
promoting Glyco-enzymes in the Tumour
Microenvironment
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New therapeutic targets and non-invasive prognostic markers are needed to improve survival
of colorectal cancer (CRC) patients. Towards this goal, we applied integrative systems
glycobiology approaches to tumor tissues and PBMCs from CRC patients and matching
controls as well as to CRC patient-derived cell lines to accurately map the changes in M-
glycosylation accompanying CRC. Firstly, quantitative glycomics and glycoproteomics
revealed that non-canonical paucimannosidic proteins from monocytic and cancer cell origins
are prominent signatures in CRC tumor tissues, and that their expression associates with CRC
progression. Guided by these novel relationships, we then showed that MN-acetyl-3-D-
hexosaminidase subunit B (HEXB) facilitates paucimannosidic protein biosynthesis in CRC
cells and is intimately involved in processes underpinning CRC metastasis (adhesion,
migration, invasion, proliferation). Finally, HEXB activity was found to be elevated in PBMCs
and plasma from patients with advanced CRC relative to matching controls while plasma
HEXB activity correlated strongly with CRC patient survival.
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Our study demonstrates how integrated glycomics and glycoproteomics approaches can
unveil new cancer drivers, opening exciting avenues for better prognostication, disease risk

stratification and therapeutic interventions in CRC.
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WEEELN  Sugar Science: Unlocking Glycosylation
in Medicine

Réisin O'Flaherty*??

'Maynooth University, Department of Chemistry, Maynooth, Ireland
Maynooth University, Kathleen Lonsdale Institute for Human Health
Research, Maynooth, Ireland

SUniversity of Galway, CURAM, SFI Research Centre for Medical Devices,
Galway, Ireland

The human glycome describes the complete repertoire of glycans that are free or covalently
linked to lipids, proteins or RNAs in the human body. Glycans control and define fundamental
molecular, cellular, tissue, organ and systemic biological processes, direct physiological
functions, provide nutrition and are involved in several human diseases, including cancer and
autoimmune diseases [1]. Researchers can now routinely assess how the secreted and cell-
surface glycomes reflect overall cellular status in health and disease. In fact, changes in
glycosylation can modulate inflammatory responses, facilitate implantation and fertilisation,
enhance antibody effector functions, or enable viral immune escape. This presentation
focuses on the development of novel glycoanalytical technologies that provides crucial
information on the alterations of glycosylation that: (a) impacts the safety and clinical efficacy
of biotherapeutics [2, 3] (b) shapes the infant gut microbiome [4] and (c) can be exploited as a
biomarker for patient stratification and personalized medicine [5, 6]. The presentation is also
going to highlight a clinical translation success story for diagnosis and monitoring of Classical
Galactosaemia [7]. New insights into the structure and function of the human glycome can
now be applied to therapy development and could improve our ability to fine-tune
immunological responses and inflammation, optimize the performance of therapeutic
antibodies and boost immune responses to autoimmune diseases. These examples illustrate
the potential of the emerging field of ‘glycomedicine’.
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WEESDA  Chemical Precision Tools to Dissect
the O-GalNAc-Glycoproteome
Benjamin Schumann

Imperial College London

Francis Crick Institute, Department of Chemistry
London, United Kingdom

Alterations in glycoprotein expression and composition are an undisputed corollary of cancer
development. Consequently, some of the most important tumor biomarkers are heavily
glycosylated. Understanding cancer-induced glycoproteome changes is paramount but
hampered by experimental limitations. Protein glycosylation is mediated primed by the
activities of >200 glycosyltransferases mainly located in the secretory pathway. Since these
transferases are interdependent through compensation and competition, traditional methods
of molecular cell biology fail to fully address the complexity of glycoprotein biosynthesis.
Furthermore, workflows in mass spec-glycoproteome analysis are often restricted to isolated
cell lines that do not adequately reflect the interaction between tumor and microenvironment.
Thus, we lack strategies to understand 1) the protein substrate specificities of individual
glycosyltransferases and 2) which glycoproteins are made by cancer cells in response to their
microenvironment. We also 3) miss chemical probes to investigate and disrupt cancer-relevant
glycosylation events.

Here, I describe chemical “Precision Tools” to interrogate the details of cellular protein
glycosylation. We employ bump-and-hole (BH) engineering to render glycosyltransferases
receptive to a chemically modified nucleotide-sugar substrate that carries a bioorthogonal tag
and is not used by wildtype transferases. Engineering individual transferases allows
differential profiling of their protein substrate specificities. We found that establishing cellular
BH systems required an artificial biosynthetic pathway to deliver the corresponding
nucleotide-sugar to the secretory pathway. We have also made inroads towards the discovery
of inhibitors of important glycosylation enzymes. Thus, chemical Precision Tools allow us to
profile protein glycosylation as a key player in cancer biology.
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LWEER  Adaptation of H2N2 Influenza Viruses to Human
Airway Receptors
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Influenza A viruses contain two surface glycoproteins required for infection and transmission:
hemagglutinin (HA) and neuraminidase (NA). HA mediates virus attachment to sialic acid-
containing glycan receptors on the host cell surface, and NA known as the ‘receptor
destroying’ enzyme, releases new viral particles from the cell by removing sialic acids that
would otherwise serve as receptors for the HA. Human influenza pandemics occur when a
new influenza strain from birds or swine acquires the ability to transmit in an
immunologically naive human population, causing severe disease worldwide.

Once in the human population, the virus mutates to evade the human immune response while
maintaining its ability to transmit and infect. It is well documented that the HA of human
influenza viruses bind to receptors with sialic acids linked a2-6 to galactose (human-type
receptors), while the HA of avian viruses binds to receptors with sialic acids linked a2-3 to
galactose (avian-type receptors). The longest circulating human influenza strain is the H3N2
virus, which entered the human population from an avian virus in the pandemic of 1968, and
acquired the human-type receptor specificity needed for transmission in the human
population. In recent years, the H3NA virus has evolved a strong preference for sialylated
glycans with poly-LacNAc repeats or “extended glycans.” To better understand this change in
receptor specificity in the context of natural receptors, we have analyzed the glycome of
human airway epithelial cells.
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We have found that such extended receptors are indeed present and are more prominent in
the trachea than in nasal epithelial cells. Using a synthetic glycan library representing the
diversity of N-glycans in the airway glycome, we find that the extended glycan chains with at
least 3 GalPf1-4GIcNAc repeats are required for binding the HA of r