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BACKGROUND

The GISAID initiative offers an
alternative to current public-domain
database models in response to
growing needs of the global influ-
enza community for the sharing of
genetic sequence and associated
epidemiological and clinical data of
all influenza strains. GISAID’s pub-
licly accessible EpiFlu™ database
IS governed by a unique sharing
mechanism that protects the rights
of the submitter, while permitting
ongoing research as well as the de-
velopment of medical interventions,
such as drugs and vaccines.

OVERVIEW

For the GISAID Initiative, the Max-
Planck-Institute for Informatics, Saar-
brucken, Germany, has developed a
web portal that is accessible at
www.gisaid.org featuring the GISAID
EpiFlu™ database that offers a
unique collection of virus influenza
sequence data. The database is
based on software by Oracle and the
dante® System by a3systems
GmbH, Saarbrucken, Germany. Ex-
tensive metadata are also collected
for most isolates. The database
provides features for searching, filter-
Ing specific datasets for download
and user friendly upload functionality.
To uphold GISAID’s unique sharing
mechanism, all users must positively
identify themselves. While access is
free of charge, all users agree that
they will not attach any restrictions
on the data, but will acknowledge
both the originator of the specimen
and the submitter of the data, and
seek to undertake to collaborate

with the submitter.

All uploaded sequence data are
submitted to rigorous curation.
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Figure 1. The browser menu

FEATURES IN DETAIL

» Contains influenza sequences
and associated meta data with
each isolate

» Genetic, clinical, epidemiological
& geographical data for human
Isolates plus species specific data
associated with non-human isolates

» Batch and single upload functions

 Ability of submitter to edit data
submitted to the platform

« Each isolate accompanied by an
audit trail with a history of edits

« Submitted data available for view
to other users immediately

» Download facility of meta data
associated with isolates in an
Excel format

« Sequence download in fasta format
with user defined headers
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Figure 2. The search results page

Browse Functions

e (Can choose to browse all isolates
In the database, user submitted
Isolates, or isolates not available on
other databases (Figure 1)

» Can browse using one or more
filters for:

* Type, subtype, isolate name,
genes, species, region, country
of origin

» Lineage swl or seasonal for
H1N1, Yamagata or Victoria for
Type B influenza viruses

 |solate originating laboratory

 [solate sequence submitting
laboratory

* |solate specimen date

* |solate submission date

« (Can define fields to be displayed

In search results (Figure 2)
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Figure 3. The single upload function

Upload Functions

» (Can upload data via single upload function
(Figure 3) or batch upload sheet (Figure 4)
for multiple isolates

» Meta data only needs to be entered once
for each isolate

* Once isolates uploaded, extra gene se-
quences can be added via the edit function

* For isolates added via the batch upload
sheet multiple extra gene sequences can
be added by re-using the initial batch
upload sheet

» Batch upload occurs in real time, with an
Immediate response

» Error messages are displayed for isolates
& sequences not uploaded

» Duplicate sequences & isolates are flagged
and not added

» Successful uploads are flagged and isolate
accession and segment accession numbers
are added to the return batch upload sheet
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RESULTS

As of October 31, 2010, the rapidly
growing GISAID dataset comprises
170,478 nucleotide sequences (from
49,801 isolates) with 29,878 (from
12,285 isolates) uniquely submitted to
this database. Among its contributors
are OIE and National Reference
Laboratories for AlV and all of the
WHO Collaborating Centers for
Surveillance, Epidemiology and
Control of Influenza who routinely
contribute data in addition to using the
EpiFlu™ database for their semi-
annual vaccine strain selection. To
provide a complete picture of data, all
data available in other public data-
bases is routinely imported.

OUTLOOK &
CONCLUSION

Starting in 2011, Germany’s Federal
Ministry of Food, Agriculture & Con-
sumer Protection will be the long-term
host of the GISAID platform. Curation
and quality control of data will be en-
sured by the Friedrich-Loeffler-
Institute to meet highest quality stan-
dards. The Max-Planck-Institute for In-
formatics will continue to develop the
portal and database software and
enable GISAID to act as a catalyst for
the development of advanced bioinfor-
matics software connected directly to
the database. Software development
Is underway to extend the spectrum of
data analysis tools. The functionality
of the database will also be expanded
to include more datatypes.

GISAID has become an indispensible
resource for the international scientific
community on influenza. The consor-
tium will expand its activities and
offers to catalyze research and devel-
opment on a wide variety of issues
pertaining to risk analysis, drug devel-
opment and therapy of influenza.
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2 B676 1‘ HA: EPI233047 / NA; EPIZ33046 AMNICTORIA/2044/2009  HINT swl Clinical Specimen  Australia Yictoria
3 Q67 bz‘ HA: EPI233049 / MNA; EPI233048 AMNICTORIA2039/2009  HINT swl Clinical Specimen  Australia Yictoria
4 55753‘ HA: EPI233051 / NA; EPIZ33050 AMNICTORIA/2093/2003  HINT swl Clinical Specimen  Australia Yictoria
5 EE?Eai1 HA: EPI233053 / NA: EPI233052 AMICTORIA/2045/2003  HINT swl Clinical Specimen  Australia Victoria
6 EEE?'EE‘I HA: EPI233055 f NA: EPI233054 AJ/TASMANIA/2004/2003  HINT sl Clinical Specimen  Australia Tasmania
7 EE?EE‘ HA: EPI233067 F WA EPI233056 AMICTORIA/2096/2009  HINT sl Clinical Specimen  Australia Yictoria
i EE?E?‘ HA: EPI233059 / NA: EPI233058 A/PERTH/254/2009 H1N1 swl MDCKX Australia YWesten Australia
9 b67 bti‘ HA: EPI233061 / NA: EPI233060 A/PERTH/255/2009 H1N1 swl MDCKX Australia YWestern Australia
10 EE?EB‘ HA: EPI233062 A/TAHITI/2042/2009 HIN1 sl Clinical Specimen French Polynesia Tahiti
11 66758 HA: EPI233041 / MA: EPI233040 / MP: EPI233039 A/PERTH/21/2003 HiN1 seasonal E2 Australia Western Australia
12| B&759 HA: EPI233044 / NA: EPI233043 / MP: EPI233042  AMICTORIA/43/2003 HiN1 seasonal E2 Australia Yictaria

13| B6770 HA' EPI233064 / NA: EPI233063
14| BB771 HA: EPI233066 / NA: EPI233065
15| 66772 HA: EPI233065 / NA: EPI233067

A/PALAL/2045/2009 HIN1 swl
AMELLINGTON/205/2003 HIN1 sl
AMAIKATOA18/2009 H1N1 sl

Clinical Specimen Palau
Mew Zealand  Morth |sland Walrarapa
MNewZealand  Morth |sland Waiakto

mdck-giaty. siat3

mdck-siaty. siat3

16 557?3‘ HA: EPI233070 / MNA; EPIZ33069 AMELLINGTON/232/2009 HINT swl mdck,mdck1 NewZealand  Southlsland Otago
17| BE774 HA: EPI233072 / NA: EPI233071 A/SAMOA/48/2009 HiN1 sl mdckx,mdck1 Samoa
18 EE??E‘ HA: EPI233074 / NA: EPI233073 AMICTORIA/2081/2009  HINT gl MDCK1 Austialia Yictaria
18 EE??E‘ HA: EPI233076 / NA; EPI233075 AMICTORIA/2125/2003  HINT sl Clinical Specimen Australia Victaria
20 EE?W‘ HA: EPI233078 / NA; EPIZ33077 AMICTORIA/2126/2009  HINT swl Clinical Specimen  Australia Yictoria
21 b677 ti‘ HA: EPIZ33079 AMICTORIA/2128/2009  HINI sl Clinical Specimen  Australia Victoria
22 557?9‘ HA: EPI233081 / NA; EPIZ33080 AMICTORIA/2129/2003  HINT swl Clinical Specimen  Australia Yictoria
23 EE?E![I1 HA: EPI233083 / NA: EPI233082 AMICTORIA/2130/2003  HINT swl Clinical Specimen  Australia Victoria
24|  GE781 HA: EPI233065 / NA: EPI233084 AMICTORIA/2131/2009  HINT gl Clinical Specimen  Australia Victoria
25 BE7R0 HA: EP233045 AMNICTORIA/244/2009 H3N2 Clinical Specimen Australia Victaria
26| 66782 HA: EPI233068 / NA; EPIZI3087 / MP: EPI233086  A/MALAYSIA/233/2009  HINT MDCKX MDCK1 M alapsia
NewZealand  Morth sland

27 bhfti.j‘ HA: EPI233091 / NA: EPI233090 / MP: EPI233089 A/UCKLAND/S32/2003  HINT siat]
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Devetan Human decease d 0954220 035423
Lancefield Human decease d 0954281 0354292
Richmond Human decease d 0954282 0954233
Frankston Human decease d 0354284 0954235
Hobart Human decease d (354285 0954256
Human decease d (954286 0954257
Busselton Human decease d 0954287 (354238
Ashfield Human decease d 0954288 0954233
Human decease d 0954289
Hum 0354324 0954328
Melboume Hum 0354325 0954329
Hum 0954479 0954556
Hurn, 0954511 0954518
Humn, 0954512 0954519
Humn, 0954513 0954520
Hum 0354514 0954521
Frankston Hurmn 0354515 0954522
Melboume Hum (954532 0954540
Melboume Hurn, 0954533 0954541
Melboume Humn, 0954535
Melboume Humn, 0954536 0954544
Melboume Hum 0354537 0954545
Hum 0354538 0954546
Lysterfield Hum 0954539
Hurn, 0954585 0954583
Humn, 0954586 0954530

Figure 4: The batch upload facility, successfully uploaded isolates



