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2009

H1N1 pandemic
• <36hrs collection to data
• Diagnostics development

2008
Launch of GISAID and 
EpiFlu™

2013

H7N9 influenza epidemic
• <48hrs collection to data
• Diagnostics and mRNA vaccine 

development

2013-2019
Integration of tools for 
Influenza

2020

COVID-19 pandemic
• <36hrs collection to data
• Diagnostics and mRNA 

vaccine development

2020-2021
Launch of EpiCoV™ and EpiRSV™

Expansion of tools 
Creation of live dashboards

2022-2023
Launch of EpiPox™ and 
EpiArbo™ (Dengue, Zika, 
Chikungunya) and tools

GISAID – Empowering Rapid Responses to Disease X

20?? 

EpiX for Disease X
• Ready for Disease X



Genome Use for First Response – Same for Any Disease X

• How can you detect it?

• How can you treat it?

• Where did it come from?

Repurposed and new 
drugs, e.g. small molecule, 
mAbs, Vaccine candidates

Enabling first PCR 
and antigen-based 
diagnostic kits

Point to likely source, 
understanding animal 
to human jump

businessinsider.com

Who needs this info?
- State and national public health authorities and
- International health agencies e.g., WHO, FAO, WOAH
- Vaccine, Diagnostics, Treatment Manufacturers



Facilitating surveillance from the onset of an outbreak

Disease X

Well characterized family?

Yes No

Pathogen-specific resources Rapid characterization



GISAID Supporting other priority pathogens

Wallau GL; Global Arbovirus 
Researchers United.
Lancet Glob Health. 2023 
Oct;11(10):e1501-e1502.

>86 new countries 
contributing 

(since August 2023)

EpiArbo™

Dengue
Zika
Chikungunya



GISAID Rapid Actionable Data of Disease X



Identifying antigens from prototype references

Disease X

Well characterized family?

Yes No

Pathogen-specific resources

Compare to existing 
vaccine candidates 
and reference viruses

Rapid characterization



Compare to existing vaccine 
candidates and reference viruses



Multi-clade occurrence

Antibody 
interface

Receptor 
binding

Real-time surveillance for mutations that can affect antigenic changes

Literature-curated
mutation effect database

>2,230 entries

496Other (enzyme activity, affects protein 
accumulation/ stability/function)

369host specificity change/shift

1,336antigenic drift / escape mutant

23virulence

drug resistance 7

self/oligomerization 2,686

small ligand 497

antibody 356

host protein 241

host cell receptor 46

3D structure interaction
mutation position database

>3,800 entries



Compare to existing vaccine candidates and reference viruses

H7N9 (2013) first analysis highlighted Q226L 
host specificity role automatically

H7N9 in 2013 was another “test” for a Disease X and 
enabling to quickly connect and check against reference 
viruses allows to identify related vaccine antigens



Disease X

Well characterized family?

Yes No

Pathogen-specific resources Rapid characterization

Compare to existing 
vaccine candidates 
and reference viruses

Monitor diversity and 
evolution of the virus

Facilitating antigenic surveillance from genomic data



Subtype

Clade

Emerging Variant
(unique set of mutations)

Individual 
mutation

Set of 
entries in 

the database

Single 
entry 
detail

Set of 
entries 

graphical 
summary

An ecosystem of integrated tools supporting scale-free view of virus evolution



H5N1 major lineage distribution 2022-2024

2.3.4.4b

2.3.2.1c

Oversight of lineage distribution enables decisions making



Disease X

Well characterized family?

Yes No

Pathogen-specific resources Rapid characterization

Compare to existing 
vaccine candidates 
and reference viruses

Monitor diversity and 
evolution of the virus Iteration between 

computational 
prediction and 
experimental 
verification

Facilitating antigen identification through genomic surveillance





Disease X

Well characterized family?

Yes No

Pathogen-specific resources Rapid characterization

Compare to existing 
vaccine candidates 
and reference viruses

Monitor diversity and 
evolution of the virus Iteration between 

computational 
prediction and 
experimental 
verification

GISAID - Facilitating step-wise approach in antigen identification 


