Nature Precedings : doi:10.1038/npre.2007.11.1 : Posted 15 Jan 2007

Consortium for Functional Glycomics

Participating Investigator Meeting
Universal City, CA
November 19, 2006

Biology of glycan binding proteins:
Insights from glycan microarrays

(CFG: Another 5 years!)

CONSORTIUM FOR FUNCTIONAL GLYCOMICS

funded by National Institute of General Medical Sciences

Consortium for Functional Glycomics

Goal:
Define paradigms by which protein-
carbohydrate interactions mediate cell
communication

http://www.functionalglycomics.org

CFG PI 2006




Nature Precedings : doi:10.1038/npre.2007.11.1 : Posted 15 Jan 2007
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funded by National Institute of General Medical Sciences

The next 5 years
* Funding of $41.8 million by NIGMS.

* Priority is to achieve the overarching goal to
unfold the biology of glycan binding proteins,
‘define the paradigms’ using resources created
in first 5 years.

* Enhance utility and availability of existing
resources and databases

* Evergreen the unique resources and databases
to insure availability to the community at the end
of the 10 year project.
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Cell surface GBPs binding pathogen
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Attachment of microbial pathogens to
host cell glycans
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Information needed to elucidate GBP function

* Specificity of GBP for its glycan ligands

* Cell type expression of GBPs and its
ligands

* Glycan structures expressed on cell
types/glycoproteins recognized by GBP

* Glycosyltransferases responsible for
synthesis and regulated expression of
GBP ligands

* Structures of GBPs
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Accelerating rate of resource requests
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Analytical Glycomics Core

* Focused glycan MS profiling
of purified human and murine
cell populations and
glycoprotein ligands of GBPs.

* Coordinate glycan profiling
and GT gene expression
datasets with Gene Microarray

Core (E).

3¢ Goal to increase throughput
with automated annotation ;¥
and improved micro-sample &
handling. Lo,

¢ Goal to integrate data with
other database and YT

informatics features. P LT
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Glyco-gene Microarray Core

Glyco-gene Microarray Core
Steven Head
Tim Gilmartin

The Scripps Research Institute

® GLYCO-gene chip v3 with human and
murine GBP and GT families represented
(>200 GT genes).

¢ Highly annotated by experts in each gene
family .
* ‘Popular’ resource by investigators

® Strategic goal to match gene expression of
human and murine cell populations with
glycan profiling by Core C.

¢ Data accessible with data mining tools
posted on the CFG website.

¥ Regularly update technology and chip
design

3¥ Interogate data from database interfaces.

CFG PI 2006

Mouse Transgenics / Phenotyping

* Major success in germline Mouse Transgenics Core
transmission from C57BI/6 ES Bo Ma
cells. James Paulson

* Six novel KO strains available TSRI
and 18 additional in Mouse Phenotyping Core
development. Sally Orr

« Additional ~50 ‘published’ KO Jamey Marth

strains available from Jackson ucsob

Laboratories, MMRC and
Participating investigators.

* Phenotype data deposited into
the CFG database.

3¢ Develop mentor program for
generation and phenotyping of
KO mice.

CFG PI 2006
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Glycan micro-array for GBP specificity

e Glycan library with ~230
synthetic glycans and
glycan derivatives
available on request.

e Printed glycan array with
~300 synthetic glycans
represented.

s« Expand Reagent Library to
include glycan specific
antibodies and
glycosyltransferases.

s Expand uses of existing
glycan microarray

s« Develop a pathogen glycan
microarray.

CFG PI 2006

Glycan Microarray
Synthesis Core
Ola Blixt,
James Paulson /
Chi-Huey Wong
TSRI

Glycan-Protein
Interaction Core
David Smith
Richard Cummings
Emory University

Initiatives emerging from glycan array

* Centers for Disease Control agreement with
CFG to make custom glycan microarray for
evaluation of its utility for screening
specificity of influenza virus field isolates

* National Cancer Institute Early Diagnosis
Research Network (RFA) for glycomics
biomarkers with CFG as partner, targeting
~$3 million per year in grants.
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Bioinformatics

Bioinformatics
Rahul Raman

Ram Sasisekharan
mIT

e Implement vision for CFG
databases developed with
the SC, Scientific Cores
and Participating
Investigators.

e Develop interfaces for
acquisition and
. dissemination of
DR Consortium data.
User Interface for Information

Dissemination vxal:‘:‘a;f:n?;?: b Develop speCiaIty
databases integrated with
/ ’ ' \ CFG data as resources
for Pls and the scientific
community.

Consortium DB

Data Objects,
Relationships, Raw and
Parsable Data

Public
Databases

GBP, Glycans,
Glycoenzymes

CFG
Data
Dissemination

Glycosyltransferasﬂ Glycan ‘
Molecul

‘ GBP
Molecul

Pages Pages Database
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Integration of interfaces for CFG data and

specialty databases
] Implemented

[ Planned Consortium Data
Glycan Analytical Glycogene
Phenotype arrav data glycomics microarray
data y data data
Biology Structure Biosynthesis
Glycan Binding Glycan = Glycan-
Protein DB Structures DB <—= | Transferase DB

Specialty Databases
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Integration of interfaces for CFG data and

specialty databases

] Implemented .
[ Planned Consortium Data
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Integration of interfaces for CFG data and

specialty databases

] Implemented .
[ Planned Consortium Data

3
Glycan
array data

Biology Structure Biosynthesis
Glycan Binding Glycan Glycan-
Protein DB Structures DB <—=\ Transferase DB

Specialty Databases
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In The News

What is the CFG? .

The Consortium Quarterly (Full List)
The Consortium for Functional Glycomics (CFG) is a large research initiative funded by —
NIGMS to understand the role of carbohydrate-protein interactions at the cell surface in
cell-cell communication. The Scientific Cores are producing a variety of resources and
services for distribution to investigators for use in performing experiments that address " .
the Specific Aims of the Consortium. Members of the Consortium (Participating Research Articles (Eull List)
Investigators) are able to access data posted in the members’ database prior to its being
posted in the public database. Click here to see an overview of the Consortium’s strategic - stes
plan. 78
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Nat Methods. 2005;2:845-850.
Kawano S et al. B/oinformatics.
2005;21:3976-3982.
Zajonc et al. Nat Immunol.
2005;6:810-818.
Coombs et al. J Blol Chem.
2005;280:22993-22999.
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Welcome to the home for Functional Glycomics research m

Welcome to the Functional Glycomics Gateway, a comprehensive and regularly updated resource
COmEITEm for Functional for functional glycomics research. CFG RESOURCES
Glycomics (CFG) -

This gateway represents a unique collaboration between the Consortium for Functional Glycomics Materials and services
CFG Resources (CFG) and Nature Publishing Group (NPG). It is designed to provide up-to-date information and available from CFG E
resources for research aimed at elucidating the roles of glycan-protein interactions in cell surface - 5

biology.
CFG Databases

FUNCTIONAL GLYCOMICS UPDATE

Links

Find out about the latest developments in the field. The Functional Glycomics Update is brought
About us to you by Nature Publishing Group.
Sitemap.

Last updated: 01 October 2006 Phi T i
enotyping, profiling
This month's features: array data, and more

i E-alert signup P —
EJ rss
FOR 6L (CFG)
P : CFG DATABASES
Ratie The CFG is a large research initiative composed of more than 300
Participating Investigators and seven scientific Core laboratories. Funded Glycan structures, binding
Nature Methods by NIGMS in 2001 to elucidate the roles of carbohydrate-protein proteins and more

interactions in cell communication at the cell surface, the CFG has made

Nature Chemical Biok
o0y enormous progress towards its aims. The scientific Cores produce a

Nature Immunology variety of resources and services for performing
Nature Reviews experiments that address the goals of the CFG. Data produced by the
Microblology scientific Cores are accessible from this Gateway. Specialty databases for

proteins, glycan , and glycosy are

Nature Medicine also available. Click here to learn more about the CFG.

EMBO journal
Signaling Gateway
CFG PUBLICATION HIGHLIGHTS

The Consortium Quarterly (Full list)
CFG renewed for second five vear
C The Mouse Phenotype Core (G)
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Functional Glycomics Update

Welcome to the October Functional Glycomics Update, your one-stop resource for news, highlights and research on glycobiology.
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What is the CFG?

The Consortium for Functional Glycomics (CFG) is a large research initiative, funded by
NIGMS, and formed to define the paradigms by which protein-carbohydrate interactions
mediate cell communication. The strategy to achieve this goal is to work with the scientific
community to create unique resources and services that Participating Investigators can
utilize in their own research. Data produced by the Scientific Cores, much of which is
generated using samples provided by investigators, are uploaded into the CFG relational
database, the primary vehicle for integrating data across platforms and for dissemination of
data to investigators and to the scientific community. Specialty databases for glycan-binding
proteins, glycan structures, and glycosyltransferases are available. Participating
. Investigators who use CFG resources in their own research programs are publishing their
- findings in scientific articles and reviews; the rate of new publications involving CFG
resources is more than doubling each year. The vision to harness the cumulative research of
O Owen Participating Investigators and data produced by the CFG Scientific Cores will be a major

Animation Credit force in achieving the CFG's goals.
NEW

CFG web pages are accessible by clicking on the items in the list below:

PEOPLE

From this page, visitors are able to access information on various groups of people associated with the CFG, including Participating
Investigators, the Steering Committee, Core personnel, the Advisory Committee, and Subgroup leaders. A large amount of
information about each i is accessible from the Participating page, including use of resources, and resulting
data and publications.

ORGANIZATION

From this page, visitors are able to access an overview of the organization of the CFG, as well information on the Administrative
Core (A) and the seven Scientific Cores (B through H).
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DATABASE RESOURCES

Carbohydrate databases

KEGG-Glycan KEGG
GLYCOSCIENCES.de DKFZ-Heidelberg
CFG-Glycan Database

GlycoSuite Proteome Systems
SuqarBindDB: Pathogen Sugar-Binding
Database

Glycan topology description

= GLYDE GLYcan data exchange standard
LINUCS Linear encoding of suaars

= CabosML Carbohydrate sequence markup
Language

KeaDraw

= LiGraph Graphical representation

Glycan MS tools

= GlycoMod Glycan composition from

molpeak

= Glycofragment Masses from alvcan
fragments

- chMS MS-spectra comp: n

» GlycosidlO Glycofragment mass
noerprinting

Glycan NMR tools

= CASPER 1H,13C-NMR estimation
SugarBase 1H,13C-NMR search
= NMR-Search 1H,13C-NMR search

Glycan 3D modelling

= GLYCOSCIENCES modelling toolbox
= GLYCAM Generation of 3D structures

Glycans in PDBs

= PDB - repository DB of all 3D bio-structures
= dbPTM: DB of protein post-translational modification
= Gl DB PDB glycan structures

PDB2LINUCS Glycoproteins in PDB
DOUGAL Database of alycoprotein structures

I}

Glycan Processing Pathways & Enzymes

= Gly: pathwavys carbohydrate
= GGDB human glycogenes

= KEGG ortholoay glycosvltransferases
= CAZy carbohydrate active enzymes

KEGG pathway carbohydrate metabolism
GP1 anchor biosynthesis
SphinGOMAP pathways of

Glycan Binding Proteins

= Lectines 3D structure of lectins
= CFG-GBP-DB Glycan binding protein

= GlycoFpitope DB Antibodies for glyco epitopes
» CFG- Microarray Data Glycogene chi
= LectinDB

Prediction of glycosylation sites

= NetNGlyc N-glycosylation

= NetOGlyc O-glycosvlation

= YinOYang Glyco-, phosphorylation

= big-PIPredictor GPI-anchor prediction

= DGPI GPI-anchor prediction

= Structural of Glycosylation (SAGS)
Nomenclature

= IUPAC Nomenclature of Carbohydrates
CEG Nomenclatuce

806
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5 Resources

Links

Database Resources

. Glycomics Related
Websites

NIGMS Glue Grants
About us

Sitemap

-alert signup

éns

Nature

Nature Methods

Nature Chemical Blology
Nature Immunology

Nature Reviews
Microblology

Nature Medicine
EMBO journal
signaling Gatevay

GLYCOMICS RELATED WEBSITES

Glycomics Ini es

= Alberta Ingenuity Centre for Carbohydrate Science

Glycomics Websites

Glycoforum

Canada)

Center for Carbohydrate Chemistry (UK

Center for Glycobiology (Israel

Complex Carbohydrate Research Center (USA)
Consortium for Functional Glycomics (CFG) (USA
EuroCarb-DB

Glycobioloay Research and Training Center (USA
Glycoforum (Japan

Human Disease roteomics Initiative
(HGPI) (Japan

International Carbohydrate Organization

Japan Consortium for Glycobiology and
Glycotechnology (JCGG

Mizutani Foundation for Glycoscience (Japan
NRC Institute of Biological Sciences (Canada)
Royal Society of Chemistry Carbohydrate Group (UK)
Society for Glvcobiology (USA

The Japanese Society of Carbohvdrate Research
UK Glycochips Consortium

Last Updated Monday, 13-Nov-2006 13:41:06 EST. Please contact us with comments/questions.

= Glycosciences
= Glycoscience in Russia and abroad
= Lectins - Thorkild's

Glycomics Resources

= CCRC/NCRR: Integrated Technoloay Resource for
Biomedical Glycomics

= National Center for and Glycoproteomics

= UCSD Glycotechnoloay Core Resource

I}
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Forge Alliances with Other Consortia and
Database Organizations

Steering e Identify synergies with

Committee existing consortia and
databases.

/ \ e Leverage resources to

Scientific e Farticipating mutual ben_eﬂt'
Cores) Investigatore ¢ Develop uniform
¢ Facilitate ever-greening

\ standards for depositing
resources and

and sharing data
Other databases

Consortia

CFG PI 2006

Glycan structure database

Data exchange with other initiatives
Complex Carbohydrate Research Center

The University of Georgia

Glycan DB

Glycan DB

@HECOSCIENCES.DE

Glycan DB

XML format -
Exchanging
Information

S HGPI

Glycan DB Glycan DB

il
1Q 11

NIH Workshop on Glycomics Bioinformatics and
CFaPI 2006 Biomarkers in Disease September 11-13, 2006
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Leverage resources through alliances

CAZy: Carbohydrate Active-EnZYmes (Bernard Henrissat)

CCRC/NCRR : Integrated Technology Resource for Biomedical
Glycomics (Michael Pierce)

— Correlation of microarray/RT-PCR methods for GT expression
— Link Glycan Database to 3D-Glycan Structure Resource (Rob Woods
— Database XML standards (Will York)
EuroCarbDB : - (Willi von der Lieth)
— Coordination of carbohydrate databases and data exchange standards
KEGG glycan project (Minoru Kanehisa)
— Annotation of GT database; analysis of microarray data
HGPI: HUPO glycomics disease initiative (Naoyuki Taniguchi)

Japanese Consortium for Glycobiology and Glycotechnology (JCGG)
(Yoshi Nagai / Hisashi Narimatsu)

Joint Center for Structural Genomics (lan Wilson)

— Crystal Structures of Glycan Binding Proteins and GTs
Lipid MAPS Consortium (Ed Dennis/Al Merrill)

— Annotation of glycolipid biosynthetic pathways
UK Glycochip Consortium (Sabine Flitch)

— Coordinate efforts on design of glycan microarrays

'.CJ> GLYCOARRAYS - STRATEGIES FOR HIGH &:

Zes THROUGHPUT ANALYSIS OF THE GLYCOME

xS RESEARCH

COUNCILS UK
http://www.glycochips.org.uk/

Isolate
carbohydrates

V'

T TN
a >
Generate carbohydrates by
combinational
. chemical/enzymatic syntheses
Immobilize the carbohydrates
q Add endogenous or Association Dissociation
exogenous =

Analysis by SPR

. = M
» i
; " | 30

carbohydrate-binding
/ proteins 160
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Biology of glycan binding proteins:
Insights from glycan microarrays

8:55 — 9:20 Dave Smith
(Emory University)
CFG Glycan array analysis

9:20 — 9:45 Kurt Drickamer
(Imperial College of London)
Glycan array analysis of receptors that bind
endogenous and pathogen glycans

9:45-10:10 Mavis Agbandje-McKenna
(University of Florida)
Glycan array and structural analyses of
parvoviral-host cell receptor interactions

10:10 — 10:35 Els van Damme
(Ghent University)
Diverse specificities of plant lectins
revealed on glycan microarrays

10:35 - 11:05 MORNING BREAK

CFG PI 2006

Biology of glycan binding proteins:
Insights from glycan microarrays

11:05 - 11:30 David Miller

(University of lllinois at Urbana-Champaign)

Glycomic approach to identify oligosaccharides

that bind sperm

11:30 — 11:55 Ola Blixt
(The Scripps Research Institute)
Developments in CFG glycan and pathogen
polysaccharide arrays

11:55-1:00 LUNCH
1:00 - 1:30 Rahul Raman

(Massachusetts Institute of Technology)
Enhancements to CFG databases and interfaces

1:30 — 2:30 Investigator Feedback on CFG Initiatives
Co-Chairs: Rick Cummings & Steve Rosen

CFG PI 2006
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