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The Research Center for Medical Glycoscience at AIST
(National Institute of Advanced Industrial Science and
Technology) has been holding ACGG-DB (Asian consortium
for glycobiology and glycotechnolgy—database) meetings
since 2011, with the first international ACGG-DB meeting
where participants from the USA, Australia, and Germany
attended in addition with Asian representatives in Okinawa in
2012, as reported previously (Aoki-Kinoshita et al. 2013). As a
follow-up to this meeting, the Fifth ACGG-DB meeting was
held in Dalian, China, on 22 June 2013, where representatives
from the USA, Australia, Russia, and Germany also attended
(Group photo; Figure 1).
The purpose of this meeting was to gain a consensus on the

framework for an international glycan structure repository. After
presentations by representative participants, the main part of the
meeting was the brainstorming session focusing on the glycan
repository framework. It was first agreed upon that such a reposi-
tory was needed, as has been recognized by many groups includ-
ing the US National Academy of Sciences (National Academy
of Sciences 2012) and as discussed at the 4th Charles Warren
Workshop in 2012 in Athens, Georgia. The advantages of such a

repository would be that: (a) it would function as a central
location where glycan structures are registered, similar to DDBJ/
EMBL/GenBank of the International Nucleotide Sequence
Database Collaboration (INSDC) for nucleotide sequences, (b) it
would provide unique identifiers for every glycan structure (in-
cluding ambiguous structures and even monosaccharide compo-
sitions) such that glycan IDs can be uniquely identified from any
resource by using these identifiers, and (c) researchers who
publish newly identified structures can use the identifiers to link
their structures with relevant information in their publications.
The next issue was to determine the data content, or scope,

of the database: (a) whether to store glycan structures and/or
glycoconjugates, and (b) whether to include additional infor-
mation (called “metadata”) to supplement the structure infor-
mation, such as biological source, experimental procedures
used to detect the structure, and so on. It was noted that this re-
pository should be distinct from existing curated databases such
as UniCarbKB (Campbell et al. 2011) and BCSDB (Toukach
2011) and that this repository was required as a resource for
assigning unique identifiers to each structure. Thus, new struc-
tures that are found would be assigned a unique identifier and
can be assured novelty when published. In other words, the
main purpose of this repository would be to assure uniqueness
of all registered structures guaranteeing that new structures at
any level of detail or uncertainty will have an identifier
assigned such that readers can retrieve the exact structure
described in a paper. Therefore, at the minimum, it was agreed
that glycan structures (with no aglycon information) would be
the main content of this repository, and the user and time/date
of registration would be attached with the structure information.
Any additional metadata information and experimental data
would be the responsibility of the author when publishing the
experimental procedures used to define the structure (as would
be covered by MIRAGE; Kolarich et al. 2013); that is, it would
be expected that such relevant information should be submitted
to a database able to store these data. This latter type of data-
base, as well as existing carbohydrate structure databases and
publications, will then be referenced by the registry allowing
users of the registry not just to retrieve for any identifiers the
structure itself but also links to complementary data in other
resources.
It is expected that the assurance of uniqueness of all glycan

structures registered can be resolved by using the WURCS
(Web3.0 Unique Representation of Carbohydrate Structures)
format for every carbohydrate sequence. WURCS was
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proposed at this meeting as a format that can accommodate
even stereoisomeric structures and glycan compositions
uniquely as a text string. This format can serve as the founda-
tion for the glycan repository to guarantee uniqueness of any
glycan structure that may be published in the literature based on
the sequence format. Although this format will soon be made
public, because it was still under development at the time of
this meeting, it was decided by the participants that the decision
to support this format for the glycan repository would be put on
hold until it became available.
It was pointed out that the identifiers used in the repository

should somewhat reflect the structure to which it has been
assigned. For example, using “N” or “O” in the identifier would
be useful as it could indicate that the structure was an N-linked or

O-linked glycan, respectively. However, determining the type of
structure in itself would entail the addition of such metadata
information, which is beyond the scope of the repository.
Therefore, the possibility of building a semi-curated database
based upon the repository data was proposed. Metadata informa-
tion such as glycan type and biological source could be added
(after publication), similar to UniProt entries with “gold stars” in-
dicating curated protein entries (The UniProt Consortium 2012).
The next question discussed at the meeting concerned who

would be responsible for developing and maintaining this reposi-
tory. This topic also entailed the question of funding options for
the glycoscience community. Although several glycoscience pro-
jects in the USA and Australia were underway; currently, it
seemed that the JCGGDB project seemed to be most promising

Fig. 1 Group photo of the participants of the 5th ACGG-DBMeeting.

Fig. 2 Overview of the flow of glycomics data with the development of an International Glycan Structure Data Repository.
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to lead the development of this repository. It also seemed to fit in
well with the goals of the Integrated Database Project being led
by the Japanese government.
Next, technical details regarding the user interface for the

system were discussed. First, it was agreed that it would be most
appropriate to develop this repository as a part of the Semantic
Web, as agreed upon in Okinawa (Aoki-Kinoshita et al. 2013).
Therefore, the data would be stored in RDF (Resource
Description Framework) format in a triplestore. The following
user functionality was also deemed to be necessary:

• Identifier assignment
• Ability to add annotations
• Web services to enable software programs to access the data
• GUI for the display of structures and associated information
• Search functionality such as search by monosaccharide
composition, mass, (sub) structure, (range of) date(s) regis-
tered, user or structure identifier

• Glycan structure drawing tool (such as GlycanBuilder;
Damerell et al. 2012)

Figure 2 illustrates an overview of how the glycan structure re-
pository would function. Scientists who wish to publish their
newly discovered glycan structure(s) would register them into
the repository such that their unique identifiers can be refer-
enced in their publication. After publication, glycan databases
can link the identifiers with relevant annotation information.
Finally, discussions on how and where to promote this re-

pository was held. Collaborations with the MIRAGE working
group would also be essential. In the end, it was agreed that
once a prototype was developed and made available, more con-
crete discussions could be made in this regard.
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