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Crystalline Conformations of Oligosaccharides in Proteins

Protein-Carbohydrate Interactions
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An avalanche of data...
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An avalanche of data...
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Global scientific output doubles every nine-years

Number of active researchers world-wide 8 Millions
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Glycoinformatics

Genomics

P
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BLAST stands for Basic Local Alignment Search Tool. Itis used to compare a novel sequence with those
contained in nucleotide and protein databases by aligning the novel sequente with previously charatterised
genes. The emphasis ofthis toal is 1o find regions of sequence similarity, which will vield functional and
evolutionary clues aboutthe structure and function of this novel sequence. Regions of similarity detected via
this type of alignment ool can be either local, where the region of similarity is based in 1 location, or global,
wihere regians of similarity can be detected atrass otherwise unrelated genetic code

Blast

Washington Liniversity biast2 for nuclectide databases. (blerst 2.0 with gaps)
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ASD blast server.

Parasite Genomes blast server

European blast2 Vector Searches. Check your sequences for vector cortamination

Position specific iterative Blast (PSI-Blast) refers 1o a feature of Blast 2.0 in which
a profie is automatically constructed from the first set of Blast aignments.

Pattern Hit Inflisted Blast (PHI-Blast) treats two occurrence of the same pattern
within the guery sequUence as two independent sequences
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Email :

Search title : Peptide Mass Fingerprint Example

Database SwissProt 51.6 (257964 sequences; 93947433 residues)

Timestamp 19 Feb 2007 at 14:08:10 GMT

Top Score 194 for PML_HUMAN, Probahle tramscription facter PML (Tripartite motif-containing protein 19)

Probability Based Mowse Scor

Protem score is -10"Log(P). where P is the probability that the observed match is a random event.
Protein scores greater than 67 are significant (p<0.05).

% | Mascot

150
Probability Based Mowse Score

Concise Protein Summary Report

Contise Profein Summary ¥

Significance threshold p< 0.05

Help
Max. number of hits AUTO

[[Re-SearchAll ] [ Search Unmatched |

1. PML HUMAN — Mass: 97455 Score: 194 Expect: le-14 Queries matched: 15
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Challenges for Glycoinformatics
Structures as Primary Access Key

Galectin-1

Bioinformatic source  organism="Homo sapiens"
gene gene="LGALS1"
Site /site_type="binding"

/note="Beta-galactoside (Potential)."
1 MACGLVASNL NLKPGECLRV RGEVAPDAKS
Sequences of 31 FVLNLGKDSN NLCLHFNPRF NAHGDANTIV
. 61 CNSKDGGAWG TEQREAVFPF QPGSVAEVCI
residues 91 TFDQANLTVK LPDGYEFKFP NRLNLEAINY
121 MAADGDFKIK CVAFD

Glycoinformatic

Topology of
Residues




e-Glycoscience

Continued advances in molecular

modeling has generated insights for
understanding glycan structures and
properties. Robust, validated informatics
tools are developed in to enable accurate
and fast determination of complex
carbohydrate and glycoconjugate structural
prediction, computational modeling, and
data mining.

Database have been developedand cover

including mammalian, plant and microbial
carbohydrates and glycoconjugates.

The carbohydrate structural database needs to
be fully cross-referenced with databases
that provide complementary biological
information.

There should be a requirement for deposition
of new structures into the database using a
reporting standard for minimal information.
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Encoding of Glycan Structures
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RES

1b:a-dgal-HEX-1:5

2s:n-acetyl

3b:b-dgal-HEX-1:5
4b:a-dgro-dgal-NON-2:6|1:a|2:keto|3:d
5s:n-acetyl
6b:b-dglc-HEX-1:5
7s:n-acetyl
8b:a-lgal-HEX-1:5|6:d
9b:b-dgal-HEX-1:5
LIN

1:1d(2+1)2n
2:10(3+3)3d
3:30(3+2)4d
4:4d(5+1)5n
5:10(6+1)6d
6:6d(2+1)7n
7:60(3+1)8d
8:60(4+1)9d
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Symbol Nomenclature for Graphical Representation
of Glycans (2015), Glycoblology, 25, 1323-1324
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Extending the Symbolic Representation of Monosaccharides
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Residue Letter Name: Rib, Ara, Xyl, Lyx, All, Z‘lng Conformhatlon. f

pyranoses in the D-configuration are
Alt, Glc, Man, Gul, Ido, Gal, Tal,.... assumed to have 4C, chair conformation;
[O-ester and ethers]: (when present) are shown attached those in the L configuration are assumed to
to the symbol with a number, e.g. have 1C, chair conformation. Otherwise, the
6Ac for 6-O-acetyl group, 3S for 3-O-sulfate group ring conformation is indicated in the symbol,
6P for 6-O-phosphate group, 6Me for 6-0O-Methyl group as 25, in the case of a-L-Idopyranose.
36Anh for 3,6-anhydro, Pyr for pyruvate group N or S indicates the conformation of the five

membered rings on the conformational
Absolute Configuration: D or L wheel. o
The D-configuration for monosaccharide and the L o HU%\
configuration for Fucose and Idose are implicit and aH
does not appear in the symbol. Otherwise the L Got ?
configuration, is indicated in the symbol, as in the case al_ldopA[2S] .
of Arabinose or L-Galactose.
For those occurring in the furanose form, a letter N or
Sisinserted in the symbol, indicating the northern (N)
or Southern (S) conformation of the five membered
ring.

Anomeric Configuration.
The nature of the glycosidic configuration (a or B) is
explicitly set within the symbol.



More than 150 Monosaccharides
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Tools and DataBases

Protocole: Search on Internet Tools and DataBases
in Glycosciences

Sites should be up to date (checked) and
freely available.

Results: 94 Tools 32 DataBases

Analysis and Clustering



Tools and DataBases
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Representations

Symbol Nomenclature for Glycans: SNFG
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Glycoproteomics

Glycoproteomics
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available soon at : https://glycopedia.eu
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