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GISAID's Role in Pandemic Response
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GISAID is a global data science initiative and the
primary source of genomic and associated metadata of
all influenza viruses, Respiratory Syncytial Virus (RSV)
and severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), the pandemic coronavirus causing
coronavirus disease 2019 (COVID-19). GISAID’s
publicly accessible data sharing platform enables
collaboration of over 42,000 participating researchers
from 198 nations and data generators from over 3,500
institutions across the globe. Since the first whole-
genome sequences were made available by China CDC
through GISAID on January 10, 2020, over 5 million
genetic sequences of SARS-CoV-2 from 194 countries
and territories have been made publicly available
through GISAID’s EpiCoV database as of November
9, 2021. This high-quality, curated data enabled the
rapid development of diagnostic and prophylactic
measures against SARS-CoV-2 including the first
diagnostic tests and the first vaccines to combat
COVID-19 as well as continuous monitoring of
emerging variants in near real-time.

GISAID’S MISSION AND
BACKGROUND

GISAID was launched in 2008 with the support of
many governments and in partnership with public
health and scientific institutions, including the Chinese
Academy of Sciences, to respond to an increased
reluctance of countries, and scientists around the
world, to share their data during disease outbreaks in a
timely manner.

Access to the latest genomic data for the highly
pathogenic avian influenza (H5N1) was limited, in
part due to the hesitancy by WHO Member States to
share their virus genomes. In addition, the scientific
community’s reticence to share data pre-publication
(fear of being scooped) delayed sharing. Public-domain
archives offer no protection of data providers’ interests,
nor provide transparency on the use of data as the
access and use of data take place anonymously. This
limits the incentive to share data voluntarily.
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By introducing a new data sharing mechanism, that
recognizes the contributions and interests of data
providers and wusers alike, GISAID successfully
overcomes the reluctance for data sharing by providing
an option to share data with the public. GISAID’s
sharing mechanism incentivizes and encourages data
generators to make their data publicly accessible by
guaranteeing that researchers using the data will
acknowledge the contributions of, and make efforts to
collaborate with, data generators.

The GISAID Initiative is an independent, non-
profit, public-private partnership that involves various
governments with contributions from Brazil, China,
France, Germany, Senegal, Singapore, the United
Kingdom, and the United States. Furthermore,
GISAID receives grants from the WHO and public
donors, including the Rockefeller Foundation in
addition to donations from private philanthropy.
GISAID is an essential asset for the Global Influenza
Surveillance and Response System (GISRS) and for
post-regulatory quality control of manufacturer seed
viruses relative to candidate vaccine viruses.

SARS-CoV-2 DATA SHARING
THROUGH GISAID

Not long after a previously unknown human
coronavirus was detected in late 2019 in patients in the
City of Wuhan, who suffered from respiratory illnesses
including atypical pneumonia (Pneumonia of
unknown Etiology, PUE), the human coronavirus
disease, later named COVID-19, was identified as a
newly emerging viral respiratory disease ([).
Researchers at China CDC looked to GISAID for its
expertise to facilitate the rapid sharing of the first
whole genome sequences of the earliest collected
samples, thus setting in motion an unparalleled global
response. GISAID has gained much experience during
previous, significant outbreaks, including the 2009
swine influenza pandemic (HIN1) and the 2013 avian
influenza outbreak (H7N9) in China (2-3). Building
over its extensive expertise in influenza data sharing
and its extensive collaboration network, GISAID was
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well positioned to respond to what amounted for
GISAID as “Disease X.” Thanks to GISAID’s
longstanding partnership with China CDC, the global
scientific community was able to access whole genomes
within 48 hours following the identification of the
pathogen. Since then, the world continues to witness
an unprecedented increase in data submissions to
GISAID’s EpiCoV database. The World Health
Organization’s (WHO’s) Chief Scientist called
GISAID a “game-changer” (4). This high-quality,
curated initial set of genomes enabled the rapid
development of diagnostic and prophylactic measures
against SARS-CoV-2 including the first diagnostic tests
(5) and the first vaccines (6) to combat COVID-19.

SALIENT FEATURES OF GISAID

Data contributors rely on sharing their genomic data
via GISAID because all submitted data are reviewed
and curated in real-time and annotated by a global
team of curators (), prior to release. These curated
data are enhanced with computed results and delivered
downstream for analyses by countless public health and
research institutions, via customized data feeds using
an Application Programming Interface (API).

GISAID is known for high-quality data standards
and being a driver for innovative technology. GISAID
facilitates high-throughput submissions by employing
Command Line Interface technology (CLI) and API
interconnectivity enabling downstream analysis for
public health surveillance as well as research and
development.  GISAID also  collaborates  with
developers and manufacturers of vaccines and
therapeutics to facilitate the collection of viral genetic
sequence and metadata from clinical trial specimens.

SARS-CoV-2 DATA ANALYSES
THROUGH GISAID

GISAID enables real-time monitoring of SARS-
CoV-2 genomic data. The submission tracker provides
country-wise  submission (Figure 1A).
Tracking the distribution of emerging variants like the
Variant of Concern (VOC) Delta (B.1.617.2 and AY
lineages) across the globe along with estimation of
country-wise prevalence (Figure 1B) are made possible
via GISAID. Other variants that could become
relevant are also monitored for signs of increased
spread estimated primarily by change in number of
factors. A global
phylogenetic tree comprising of all high-quality

statistics

locations and other critical
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sequences is available to all GISAID users (Figure 1C).
The CoVsurver tool performs sequence alignments and
highlighting ~ phenotypically  or
epidemiologically interesting candidate amino acid
changes (Figure 1D) along with 3D structural
mapping. GISAID’s high throughput data sharing
provisions enable numerous web applications to
facilitate near real-time mutation analysis and genomic
epidemiology. GISAID issues analysis updates twice a
week that provide comprehensive analyses including
time course of variant distribution and receptor
binding surveillance to ensure that decision makers are
well-informed of the emerging trends in viral spread.

annotations

OTHER PRIORITY PATHOGENS

Since its handling of the COVID-19 pandemic,
GISAID is considered uniquely positioned to follow
the call by WHO Member States and public health
authorities to make available its data sharing
mechanism to other pathogens. These calls are likely to
result in GISAID to host other priority pathogens on
its platform, ie., those with the potential of a
significant global outbreak and part of the WHO
R&D Blueprint. GISAID may also make its sharing
mechanism available to provide access to existing data
repositories that are currently not accessible to the
public. GISAID’s EpiFlu database was launched in
May 2008, its EpiCoV database in January 2020 and
its EpiRSV database in June 2021.

GISAID continues to adhere to high quality
standards and offers a trusted framework for sharing
data.
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4,328,185 sequences shared via GISAID since January 10, 2020.

ST

- g 3
.

VOC Delta GK (B.1.617.2+AY.*) first detected i...
Map of tracked variant occurrence
Circle size proportional to number of variant genomes.zoom nto region for more detail.
Color by recency with red being most recent.
. N
' e L )
Unied q

R France e
; § ' North ‘
es Atlantic . Gresce . Turkmenistan
. Ocean Morocco Iraq .
¥ Libya |Egypt Pakistah

v 7 h
(©)mapbox

Bangl

Oman.
Niger ()

Percent of COVID-19 cases shared via GISAID

0

10 20 40 60 80

Country Submission Count

Last updated: 15 October 2021 4:24:hrs UTC+8

Sequences shared with Reported ?]?Tlt:lsrl; v Z/éDleg«'li 7GQKAY :
; Total #Delta GK 1.617.2+AY.* 1.617.2+AY.*
Country  Sequences shared ~ complete collection date  COVID-19 cases Country |(B.1.6172+AY.*) |in past 4 weeks |in past 4 weeks
Australia 34,748 34,704 131,380 |United | 586,545 98,601 100.0
Austria 59,689 48,087 762,931 [Kingdom
Azerbaijan 14 14 495332 |UsA 566,248 39,574 923

C By continent

Europe

North America
® Asia

South America
©® Africa

Oceania
® Other

SARS-CoV-2

FIGURE 1. Real-time monitoring

genomic

Best reference hit Joid Yecoverag #As List of aa changes

NSP1 hCoV-19/Wuhan/WIV04/2019
> NSP2 hCoV-19/Wuhan/WIV04/2019
NSP3 hCoV-19/Wuhan/WIV04/2019
NSP4 hCoV-19/Wuhan/WIV04/2019
NSPS hCoV-19/Wuhan/WIV04/2019
NSP6 hCoV-19/Wuhan/WIV04/2019
NSP7 hCoV-19/Wuhan/WIV04/2019
NSP8 hCoV-19/Wuhan/WIV04/2019
NSP9 hCoV-19/Wuhan/WIV04/2019
NSP10 hCoV-19/Wuhan/WIV04/2019
NSP11 hCoV-19/Wuhan/WIV04/2019
NSP12 hCoV-19/Wuhan/WIV04/2019
NSP13 hCoV-19/Wuhan/WIV04/2019
NSP14 hCoV-19/Wuhan/WIV04/2019
NSP15 hCoV-19/Wuhan/WIV04/2019
NSP16 hCoV-19/Wuhan/WIV04/2019
Spike hCoV-19/Wuhan/WIV04/2019

100%
100%
100%
100%
98.7%
100%
100%
100%
100%
100%
100%
100%
100%
99.1%
100%
100%
99.7%

soomooocococoooso0o0o0o0

data. (A) Submission tracker (source:

https://www.gisaid.org/index.php?id=208); (B) Global distribution and country-wise submission statistics of tracked variants,
e.g., VOC Delta (source: https://www.gisaid.org/hcov19-variants/); (C) Global phylogenetic tree comprising of all high-quality
sequences (source: https://www.epicov.org/epi3/cfrontend#19688e); (D) Monitoring of nucleotide and amino acid variations
and 3D structural mapping (source: https://www.gisaid.org/epiflu-applications/covsurver-mutations-app/).
Abbreviations: SARS-CoV-2=severe acute respiratory syndrome coronavirus 2; VOC=variant of concern.
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