Emerging Technoloiges in the
Glycosciences




Glycans impact many fields
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Multiplex Chemical Tags For High-Throughput Glycan
and Glycopeptide Quantitation and Characterization

Workflow for the relative quantification of MS1-
Ievel DiPyrO-labeled N-glycans
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Patent pending

lon mobility mass spectrometry for enhanced
separation of glycan isomers
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Contact: Lingjun Li
University of Wisconsin-Madison
Email: lingjun.li@wisc.edu
www.lilabs.org
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Isobaric multiplex reagents for
carbonyl containing compounds
(SUGAR) tags for high-throughput
MS2-level glycan quantitation
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Making Glycoproteomics via Mass Spectrometry More Accessible to the

ISOTaG baSEd Greater Scientific Community

Contact: Bertozzi Lab: Carolyn R. Bertozzi, Marc D. Driessen

Glycop roteomics Pitteri Lab: Sharon ). Pitteri, Abel Bermudez

isotag_glyco@stanford.edu & www.lsoStamp.org

General Workflow: Labelled Tagged Enriched Enriched

Metabolic Labelling Glycoproteins Glycoproteins Glycoproteins Glycopeptides
F b |

N f\z.
“Click’- o E .
Reaction apture - Proteolysis @)\h\
s — o — Wash - &

Release

Very high enrichment
through cleavable biotin
probe

d

Ms? Inclusion List Pattern search MS
Identification of - Giycan Directed by IsoStamp Scouting run

intact glycopeptides :,:'f':g;?;: - MSn ——& (www.IsoStamp.org)

including site of A o Af— ln:ll-l_u:wl 5 | D m = 697
glycosylation and glycan — MS3 ‘ - i £ | =3
composition ’ Peptide <

fragmen tation

Relative
Intensity

Iz
Glycopeptides become det';cta ble
through Isotopic recoding

Relative
Tutensity
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Generation 2 “Flagship” probe: Next-Generation “Easy-TaG" probe:

Celoneryoy
P [ ]

D D ~fully modular
—— Cyclopropond

WDWO o -max functionality
(Available for 3:1 -var. applications g tocnihosonal
Mixture

Alkyne based D;-Probe

/<

dissemination

and testing by anr )
interested Labs) e

i
i

-multiplexing

/

-easy synthesis
Patent pending
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GlycoSense™ = Adapting multiplex microspheres to
analyze glycosylation features by flow cytometry
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1. Incubate glycoprotein
sample (directly labeled,
or labeled secondary
detection reagent
subsequently added)
with GlycoSense™ beads 3. Simultaneously measure red

(each bead has a unique fluorescence of bead (each bead has a , :
dlycan-specific reagent discrete intensity) and green fluorescence Yot 100 10
chemically conjugated) of glycoprotein sample bound Red Fluorescence
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Supported by NIH U01CA221213

O3\ Lectenz Bio
- www.lectenz.com Contact: Lori Yang, lyang@lectenz.com




Luminex Multiplex Glycan Array (LMGA): A high throughput
and high content platform for glycan binding proteins

Jin-Xiong She, PhD & Sharad Purohit, PhD

Center for Biotechnology and Genomic e
Medicine, Medical College of Georgia, i il :
Augusta University, Augusta, GA &

#1328

Jshe@augusta.edu

Mixi Ing e1'
Glycan

v,

Capable of analyzing 500 glycans 16
and 384 samples within one day: oot ouscon

- Validated using CLIA standard ‘Ghcambimang

- Highly reproducible

- Highly sensitive

- High throughput =

- High content

- Greta for biomarker discovery

Multiplex Analysis
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Next Generation Glycan Microarray Enabled by Next Generation Sequencing

Maomao Yan, Yi Lasanajak, David F. Smith, Xuezheng Song

Emory Comprehensive Glycomics Core, Emory University School of Medicine, Atlanta, GA 30322, USA

Limitations of the Traditional Glycan
Microarray include:

Traditional glycan microarray Glycan binding

Pririting o+ 88 ApE o apae [ protein(GBP) assay Image scanning
. - ; i, j ‘ > d dat i
. Requires specialized equipment Glycan e S i ; FIERRTRRASD

e library
. Glycan Capacity limited
. Signal is relative fluorescence
. Image processing required
. Limited dynamic range B
. Not high throughput
. Cannot analyze intact cells

Relative

Glycan #

; ; Beads
Next Generation Glycan Microarray: L) - T
(L ATGEATGOATGE & Bound glycans with codes Quantitative
lec'e e e T

. iali i b Next Generation
No .sp:ec:lallzed eq umm?nt /- *0 B » it Sl
. Unlimited glycan capacity = Coding region Hmp,em_dmng' iR lb

. Signal is copy number from NGS Multiple GBPs or sera can be \ (7, AU e = e—
S . . assayed in multi-well plate ¢ Ll — ; SeENL
. Eliminates image processing

adaptor additiunll el Il well
. Dynamic range expanded { m— — e —e Pooling all wells
. High throughput format DNA-coded glycan library

. Compatible with intact cells Supported by Common Fund Glycoscience 1R21GM 122632

= Ihsmina adaptor binding sites

= lhsmina adaptors
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Large Scale N-glycan Preparation from Soy Proteins by Oxidative Release of Natural Glycans (ORNG)

Yuyang Zhu, Yi Lasanajak, David F. Smith, and Xuezheng Song
Emory Comprehensive Glycomics Core, Emory University School of Medicine, Atlanta, GA 30322, USA

Oxidative
release

HPLC

Cell, tissue, organ, etc.
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High Mannose N-Glycans >95% pure

125.1 mg
1 AEAB
MansGleMAC-AEAE

17.2 mg
AEAB

Man;GlcMAc;-AEAB-1

18.4 mg
AEAB

Man;GlcMAc,-AEAB-2

59.2 mg
AEAB

MangGlcMAc,-AEAB
16.7 pg?
9 AEAB
MangGlcNAc-AEAB

30.4 mg
2 AEAB

MansGlcNAC,-AEAB

5.4 mg
4 AEAB

Man;GlcNAc,-AEAB-1

58mg
G AEAB

Man;GlcNAc;-AEAB-2
14.6 mg
8 b—lAEAE
MangGlcNAc,-AEAB
44.89mg

10 - AEAB

MansXylFucGlcNAc;-AEAB

Available from NatGlycan, LLC

http://natglycan.com

Supported by Common Fund
Glycoscience U01GM116254,

and STTR grant R41GM122139.




SiaFind Lectenz® — Reagents for the detection and
enrichment of sialylated glycoproteins

Novel reagents specific for
sialic acid

* Pan-Specific

* a2,3-Specific
Engineered from a
neuraminidase
Recombinantly produced
Monomeric
Offering

* Native

* Biotinylated

* Affinity Column
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Supported by NIH R44GM113351, R440D024964
Contact: Lori Yang, lyang@lectenz.com
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Harnessing the Oral Microbiome to Create Novel Glycan-Binding Molecules

Pls: Stefan Ruhl, University at Buffalo & Paul Sullam, UCSF

Bacteria binding
YES NO

Top view ( W E H O EOHOTE
of wells -

Enlarged
photo of
wells

I
Side view | |
of wells et e

Positive Negative

2 Pearson Educabion, Inc., Benjamn Cummmings

Determination of
Binding on
Sialoglycan Array
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Expression of Lectin / Siglec Domains

/ \ 3072 AA

CnaA  Siglec Unigue
& o oS
m- -8
> Use tagged recombinant lectin domains as
Kolenbrander et al,, 2002 tools to praobe biological samples and tissues
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1) Identify soluble human lectins invelved in microbial del‘ense

Immune Cells Girculating
M-ficodin L-Ficolin (3-5 pg'ml)
PGLYRF1 HeFucolin | 18=33 pgéml)
Galactine MA-Figolin (0 DB-1 ppiml )
PTX3 MEL (0 54 pg/mL}
Lyaasyma CL-A {1-3 pgiml.)
Mingin [ CL-LT (35 pgimL]
sCD14 9 Imtabactin-1 [(~5 mgiml )
BELYRPT (20 nghml)
PGLYRFZ
:':;I:E“.. 1 Galactng (10s of ng'ml)
M.Ficokn [ CRP (3 pg'ml._ basal)
SPA BAP (30-50 pgiml.)
SP.0 PTH3 (1 raglenl_
tplactin-1 i i ;"_!“1"“"' n (15 pgiml)
< = o Gi6p
[r‘l’;‘;“:""”’ 7 R |\ Mingin {10-30 ngimL)
sAR ] sCDid (2-3 pgiml)
PTXY ML k., : LBP {10-20 pg'mil )}

Rk ™ Gl Tract
5P-D
Liver [ Intelectine
L-Fucalin i Intalactin-2
H Ficoln . u J PELYRP2
MBL PGLYRP3
LY PGLYRP
CL-L1 Reglila (HIPTPAP)
PGLYRFZ \ ! Raglv
AlRCling Gal#ching
PTX3
\ 2G16p
i\ sCO14

2) Generate microbial glycan analysis probes (mGAPs) toolkit

Q Carbohydrate Recognition DomainfCRD

Biotinyiated mGAPs Fluorephore-tagged mGAPs

« 4§

Covalently oligomerized mGAPs

Lectins as tools for probing
microbial glycans (mGAPSs)

Laura Kiessling and Barbara Imperiali

3) Characterize and deploy mGAPs for microbial glycan analysis

Glycan arrays or ELISA

ooogooo
ocooO%ooe

C}DODOOD’,«

Microbe sorting via FACS
and microbiome profiling

Glycan or glycoconjugate
affinity purification

streptavidin
bead

Labeled mGAPs

.4

e o 2,

\_

¢/

Imaging microkes in tissues
or culture

lnll'II'L UL WU‘II!.'IFI‘LFH NUL’IWU‘I.I’L“IH‘
IO AD

TEAM MEMBERS

Imperiali group: Greg Dodge, Helen Bartlett

Kiessling group: Amanda Dugan, Mike Wuo, Christine Isabella JVVVTCthiStry W




. Boronic acid-containing peptide aptamer-based fluorescent proteins
Fluo resce nt b|ose nsors for (BapaFPs) to detect nucleotide sugar dynamics in live cells

Contact: Prof. Huiwang Ai, University of Virginia E' I[=] The Ai Lab

nucleotide sugars huiwang ai@virginia.edu

https://med.virginia.edu/ai-lab/

General concept:

“Boronic acid as Natural amino
a diol-binding motif’ :

* No crosstalk

Noncancnical

amino\a:id (ncAA) ""‘*“’*"P' Prutems containing

o< a site-specific ncAA
ATP Umque

o Orthogonal codon

synth tRNA '- 3

o Gm =k - - Genetic code expansion in living cells
UDP-GlcNAc UDP-Glc CMP-NauSAc

Mi[DCh. I[-'l X T e Embryonlc stem cell
i * Sy 4
UB-tRNA, H1-tRNA,

Tn7L CMV
P

H14RNA, h UGRNA, Tn7R

Muclei ﬁ

A baculoviral system to deliver the BapaFP sensor inte mammalian cells
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Chatterjee, Al, Schultz, et al., PNAS, 2013, 110: 11803-11808.
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In vivo Activity Detection of GalNAc Transferase Isozymes
by Protein-Based Fluorescence Sensors

Adam D. Linstedt, Camegie Mellon University, linstedt@cmu.edu

Sensor Design

Example use: Screen for drugs against O-glycosylation

Signal{ Linkar{ TMD{
| | |

Ntlu B ool Hf fart | W e arelct
“HAY Mye(

GalNAcT{ —s i._" ‘,‘l urin(

~

i FAP( FAR(
y _Fuinl A vatedMG|
fluorescence

Example GalNAc-T3
Linker: acceptgor site

-HFNTPIPRRHTRSAEDDG-
4

Furin
cleavage site

Cells expressing 10pM 110nM MG dye
T2 or T3 Sensor drug/well SmM EDTA

4 & @
=] =7
ag':'aa

SO —
sssese s nee
T 1 *

T2 4
%

-

¥
T2-specific T3-specific
Off Target
Pan-specific

Other Uses

*Assay O-glycosylation isozyme activity in situ *Discover novel glycan masking sites
*Define isozyme-specific consensus sequences  *Identify regulators of O-glycosylation

Ref: Song L, Bachert C, Linstedt AD (2016). Methods Mol. Biol. 1496:123-131. PMID: 27632006
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THE GEQRGE
WASHINGTOM
UMIVERSITY

WasH | NGTON, DC

=

GlyGen.org

Illl
-
UNIVERSITY OF

GEORGIA

Computational and informatics Resources for Glycoscience

[GlyGen Portal]

User friendly interfaces

Searches by glycan, protein, and
glycoprotein

Quick search to answer user
specific questions.

Online library of resources
Helpful tutorials

Use of CC BY 4.0 and GNU GPU
v3.0 public licenses

Raja Mazumder

GlyGen =~

mazumder@gwu.edu

Bata Tosting & WY SLVEIN

HOME  IXPLORN -  QUICE GEAMCH  TRYME  BATA  AROUT  HELP =

GlyGen
—.  Computational and Informatics Resources and Tools far
G i # % Glycoscience Research
sz GI)_{“I_E\:_M‘}" GyGen isa data iitegrat d 2t it f 1 t 4 Tjegate
: i Ryl p oa xh g Your Opinion Matters *
. =

pnack And Cagpealanng
j o o !'-J

L pson portal and
Glycan

Plasts pranid
ok it more uselul for the COM Mty

LEAVE FEEDEALK

Statistics & Facts

diH @ ®

Hemo sapiens

Frotein Glycoprotein Girrogenesn
MU TSI

Seanch for croteing based on their .

W) ianren, arrextinng, And annamriane

Seach for givean structures based on

Search for glyeooroteins based on the
thei- cheemiral and sfnu—hral pmperas x

prabein rr ghyran stnuctines invake sl
-
EXPLORE CXPLORE EXPLORE
VIEW DETAILS

Quick Search

E.IfPln-rE Other Resources
2 o
)

o

GiyGan i plessed T provich uEens with
@ varisty of reseurcss in alyoolo ogy.

LEFLUKE

http:/falvgen.org, http://data.glvgen.org, http./fapi.glygen.org

The George Washington University, Washington, DC.

Will York

will@ccre.uga.edu

[GIyGen Data Collection]

Data collection from multiple
international resources

Data integration with intensive
data quality control

Metadata for the integrated
dataset is made available in the
readme using BioCompute
Object schema

Data can be accessed via data
page, APls and RDF tripestore....,

0001}

Complex Carbohydrate Research Center, University of Georgia, Athens, GA.

NIH Grant - U01 GM125267-01




Detecting and Curating Oligosaccharides in the PDB:
GlyFinder and GlyProbity (Woods Group, UGA and ww-PDB)

1) Create a Search and Retrieval Tool 2) Create a Tool
“GlyFinder” | “GlyProbity” to Objectively
« Asof July 2018, there were 141,616 protein "™~ S Assess the Quality of

structures in the PDB - Carbohydrate Structures.

+ it has been impossible to accurately say how ﬁ( “‘*.“.mwug | B e i

many protein structures contain interface design, and
r
carbohydrates! O Seqece , content, will reflect that of

. Wy - : e : -'-"| \?'{., DhaphiAcs] DG ENACS ] S0GiopA A 10N \ :
e T - e ﬁ% EEBE - MolProbity

Eing Type

Coaflgaration

L OBQORACCNANGE SEQUEnCE

DGR M A ]SOk el A 5N
-

Clgasaccharids Sequence

S

B

GalplB8GIcNAc+
il el TB18GIcNAct
Projoct nama (optioaal): ds Gal?18GIlcNAc+
GalBl&GlcNAc+
L Galpla7+
p1EY+
Galpl&+

: Summary output for PDB ID 1RVZ Image of 1RVZ
GIYP roblty highlighting the glycans

[

www.glvcam _Drgfgf Click on any field in the table below for defailed output.

. , Topology Geometry Qutliers:
N-Linked Glyca ns Monosaccharides Detected 21 Glycosidic Phi angles
« PDBs with N-linked glycans: 5,238 or 3.7% of Residue Distribution Glycosidic Psl angles

Monosaccharides Glycosidic Omega angles

3
; Oligosaccharides ] Ring pucker
all PDB entries Carbohydrate Context Unclear linkage definition

. Covalently linked lo protein - Bond lengths
N-linked gl\;cans detected: 23,923 or 25.7% of Nen-covalent complex 5 Bond angles

Menosaccharide average B-factor ( Stdev) 69 £ 22 | Other exocyelic torsion angles

the SUgars d ete CTE‘d Distorted amide group

Possjble missing atoms ] Ungertain anomeric configuration
On ave rage, there are a pprm{i matel Y 5 N- Possible extra atoms g Mon-bonded contact

] . _Misnamed residues _| Total Errors
linked glycans per glycoprotein.
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w i
.‘)I)&C/P’\',-‘-’-Cience Software Products from U01CA221234 and R21HL131554

Assignment of glycomics and glycoproteomics LC/MS data
ch ReSoft * LC-MS preprocessing

* Glycomics profiling
www.bumc.bu.edu/glycresoft Glycoproteomics (HCD only)

™ G |yCO De N OVO www.bumc.bu.edu/msr/software

| oo
52 --»J;',T - Identification of glycans from ExD tandem mass spectra

* Topology reconstruction
* (Candidate ranking by supporting peak counts
* lonClassifier candidate ranking

Glycosaminoglycan ExD tandem MS assignment software.

GAG Finder * Returns a list of peaks with annotations for a GAG
)| H, composition given precursor m/z and charge.
T -i' www.bumc.bu.edu/msr/software
\ \% ;rF‘/ ry
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Metabolically-
incorporated
photoactivatable
crosslinking
sugar probes

GIcNDAz method:
PNAS (2012) 109:4834

GIcNDAz application:
PNAS (2018) 115:5956

Not depicted

Crosslinking sialic acid (SiaDAz):

JACS (2008) 130:3278

SiaDAz application:
eLife (2015) 4:e09545

GlcNAc + diazirine II_-‘I8
= GIctNDAz N—N

metabolized b?l
mammalian cells

*—

incorporated incorporated
in O-GlcNAc into N-linked glycans

¢365 nm hv 365 nm hv¢

Discover/define binding partners of
glycosylated proteins

Common Fund R21DK112733

http://www.utsouthwestern.edu/labs/kohler/reagents



Labeling the Carbohydrate Core of the Peptidoglycan

Bacterial Peptidoglycan ( UO01 Team: \

Lﬁ%, 20w, Catherine L. Grimes

4 HOG- e (=
HAc HO 'ﬂ-l-:':' Oo_Tv- e o T e _?"
L.ETZ" o AN * ok Fig W (U. of Delaware)
Ll -Gl Ao G Nina R. Salama
D-Ala L-Lys O-Ala D-Gilu D-Ala L-Lys

D-Ala CAls  pa 0 D-Ala Dl ) (FFEd Hutch.

L L?S-M NH |__|_:l,-9 D-.ila L- LyﬁN NH

= 0.l Gu Cancer Center)

L-Ala L-Al

Ho, 0% Ho, O M. Sloan Siegrist
%ﬁoﬁi’;;fi :l:?'jf qu';;ﬁ“:gf—f o5 e °;f;;f° D,z;,{fl T2 g
£ AcHN NHAC  AciN NHAC  pcHM NHAC  A-hiN ‘/ (UMaSS Amherst)

Metabolic Incorporation \ Target Organisms \
HO . Gram-positive: i

Gram-negative:
HO -la

N

Bacilius subtilis Escherchia coli
Lacfobacilfus acidophilus Pseudomonas putida
Streptomyces coelicoior Caulobacter crescentus

Visualization
Fragmentation

Non-pathogen

Related disease

Gram-positive:

Mycobacterium fubercuiosis Tuberculosis
Staphylococous aureus Abscesses, sinusiti
Streptococcus pnewmoniae Fneumonia
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Gram-negative:

Helicobacter pylori Gasftritis, gastric ulcers
stomach cancer

Salmonella enterica Salmanellosis
| | Yersinia enterocolitica Yersiniosis
I | 1 I |

. . | | Vibirio cholerae Chalera
MurNAc derivatives: NIz Campylobacter jejuni Gastroenteritis
JACS (2018) 140: 9458

1U01CA221230 Contact: Catherine L Grimes: cgrimes@udel.edu

MurlNAc incorporation :

Nature Comm
(2017)8: 15015

Pathogens




Single Molecule Analysis of Glycosaminoglycans (GAG) using
Recognition Tunneling (RT) Nanopores

RT as a tool for analyzing sugars
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RT signals are produced when an

analyte bridges two functionalized
electrodes (ICA)
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RT signals can be used to identify sugars

Im et al. Nat. Commun. (2016) 7:13868

El Arizona State
University

How to sequence GAGs using RT

-
7
1. Conjugate GAG to 2. Anneal GAG-
a DNA primer. primer to $29

enzyme on RT
nanopore,

5. Analyze RT 4. Collect RT
signals to signals as GAG

GleNS identify passes by.
sugars.

A —
GIcNS

GlcA

Template

3. Extension of the

primer by enzyme

lowers GAG into RT
nanopore.

Support : NIH R21GM118339 & U01CA221235
Contact : Xu Wang (xuwang@asu.edu)

Stuart Lindsay (Stuart.Lindsay@asu.edu)
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On-Chip GMAP

Glycan Modification and Probing

A method for analyzing protein glycosylation using tiny amounts of material

Probe native glycans

4

nycoprorem

Probe modified glycans

')nycosfdase

* Quantify data
= Apply algorithm
* Predict motifs

&

=
=
m
o

HEEE~8a83 43
Feluin
AGP
Transferrin

Fibronecliry
Laminin

Contact: Brian Haab, PhD; Van Andel

Research Institute; brian.haab@vai.org




» Bacteriophage Cloning

- Vericbrate Expression
(4 .. Cell i i Tagging
. P : Bacterial Adhesins | ————
Bacterium ¢ P Viral Hemagglutinins + Mutated
i i) Phage Endosialidase non-binding
* 7 controls
Virus ~ AToolkit of Sialoglycan-

S
C
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S 2
o 0 Recogmzmg Probes
= > Ajit Varki, UCSD, PI Ps)
2 oo Paul Sullam, UCSF, Co-PI
e o0 Colin Parrish, Cornell, Co-PI
= = Xi Chen, UC Davis, Co-PI Charactorine
- )
S_ O .Tej'st Propertlr..es of Common recognition propertics
b0 E » Explore novel sialoglycomes | ¢ Sialidases on Staloglycan Array by sialoglycan Array
< o * Detect sialic acid variations B TTE 1T I
o * Track sialoglycome changes — = I l
< = Predict cellular and 1HC 1] S
O molecular functions T L ELISA
c * Predict genctic basis of ’ 3 % &7,
8 sialoglycome changes -
> FACS Western Blot
O Compare with Traditional Validate by Western blotting, Selection of SGRPs

Sialic acid-binding Lectins FACS, ELISA and IHC that detect the sialome
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Smart Anti-Glycan Reagents to Generate the Human Glycome Atlas
(Richard D. Cummings Lab — Harvard Medical School, HMS Center for Glycoscience}

Chemical and Biological Complexity
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Analytical Ease in Defining the “Meta-Glycome/Glycome™

Smart Anti-Glycan
Reagent (SAGR) -
a recombinant
reagent that
specifically
recagnizes a glycan
determinant; SAGRs
are typically
antibody-based

Examples of SAGRs
N Maonoclonal " &= b?:;lla-';fg‘
Al B L A R
,”.;;.g?y L . Lympnocys
o B, Heceptors
& % (wRBs
%“: j/- SCFV
it Lectin
g L
i R
W 7 Camelid St
Single Heavy ) Nin
Chain e MEers
(Nanabodies) . (SELEX)

Immunization Strategy

Sea Lamprey Larvae i mmmmmmesssesspmmm— ~4in long

(step 1) Immunize a lamprey larvae; (step 2) screen anti-glycan antibodies in sera
on glycan microarrays; (step 3) generate a yeast surface display (YSD) library; (step
4) enrich for yeast expressing desired variable lymphocyte receptors (VLRBs) anti-
glycan antibodies; (step 5) sequence the genes encoding the VLRBSs;

(step 6) prepare recombinant Ig chimeras of the anti-glycan reagent (VLRB-FC)

Example of a Unique VLRB that was Recovered using MACS, FACS and

Microamray Enrichment
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Representative immune
lamprey sera on the
CFG glycan microarray
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Exciting applications of the technology: (1) Make
specific VLRBs to glycan antigens; (2) use VLRBs to map
glycan expression; (3) use VLRBs to block glycan
interactions important in biology; (4) replace murine mAbs
with VLRBs

Supported by: NIH/NCI U01CA199882
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Glycan-specific Phage Displayed scfv Recombinant Antibody Selection and Characterization Approac
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Cell library for heparan sulfate (HS) structure-function studies

Lianchun Wang, - oso; 050, (65) \
(Epimerization)
Iwang@ccrc.uga.edu o

N oo S Soso- N
Complex Carbohydrate Res. Ctr. w 38y /-0 ANCH YNy
University of Georgia o

NHSO 0S0,(28) NHSO, (NS)
Avaflable HS-gRNAs and cells: The modifications (epimerization and various sulfations)
http://ccrc.uga.edu \_create unique ligand-binding sites in heparan sulfate ~ /
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s GEKO Technolé

Glycome-Enhanced KnockQut cell lines lacking selected glycosyltransferases
https://case.edu/med/pathology/faculty/cobblab/GEKO.html

v

% ST3GAL1  ST3GALE C

O ST3GAL2 STBGAL1 Path ogen

ST3GAL3  ST8SIA1
En A549 ST3GAL4  ST8SIA2 Adherence ein
G) Cells ST3GAL5  ST8SIA4 I
a0 B3GNT1 \ ton
- B3GNT2 : :

- T~ Sialic Acid B3GNT5 Signaling

o — GCNT1  MGAT1

4('_)5 ’ y GCNT2 MGAT2 \
— B4GALNTA B 7 GleNAe LARGE MGAT3

S B4GALNTZ2 GalN. \(‘ = LFNG MGATS

o B4GALNT3 . \ . MFNG  MGAT5B |:>

—— GALNT1 > OGT

c GALNTZ POMGNTA1

GALNT3 RFNG
g CRISPR/Cas9 GALNT14
A4GALT  B4GALT1 FUTS \ /
B3GALT1 B4GALTS FUT2 FUT9 Communication

FUT4 POFUT1
FUT? POFUT2

B3GALT5 BAGALTGE
C1GALTT GGIA1
C1GALT1C1

Contact: Brian A. Cobb, PhD, brian.cobb@¢



Chris West, 1* Ivvason  Dommancy  Di erentiation ,

Rick Tarleton & Egress  Mrulence Froliferation 6™~ Con rm

Lance Wells Motility  Rersstence  Gycoconjugate Glycosylation

_ b Favorite Parasite Property or Function E ect:PCR
Univ. of Georgia and/or Glycomics;
Tbxopfasnagmcm
W . See Resource
n 4. of Glycome
- ’ / Pro les
© 2 [Is Glycosylati - '
O ycosylation : .
_|> Involved? 6 Edit Glycogene
O Tools to Test Functional -
= l Interactions with Glycosylation T
=
o 3o -
a Predict Glycan Type {‘ 5[ Retrieve Validated CRISPR guide-DNA
% \ Trypansoma cruz / ) )
(33;- See_ll_ Pg:'asite 4 Select Relevant Glycogene(s) 5. Gee ‘Resource of
ycan fables guide DNA sequences,
guide DNA plasmids,

* Follow the green arrows to ask if oy
glycosylation is involved. The orange ; T

detours guide you to resources to 4 - See Glycogene
assist you along the way. Table Resource

select disrupted strains




Want to Learn More:
https://commonfund.nih.gov/glycoscience
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