
Accessing  

the FluSurver  

in GISAID 

Please send questions and feedback to: 

flusurver@gisaid.org 

The FluSurver team is located in Singapore and our working 

day for fast replies may be shifted depending on your local 

time zone. 
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1 After selecting strains on the left, click add to analysis 

Select “FluSurver” 

First steps: find, select and add isolates to analyze from the EpiFluTM database 



Next steps: Select proteins to analyze[1] , e.g. HA, then click on continue [2], 

wait for submission form to load and then click “Analyze with FluSurver” [3].  
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Note: unless one 

wants to compare 

to a specific 

selected 

reference strain, 

the drop-down 

option can be left 

at default which 

is an automatic 

detection of the 

closest reference. 

Warning: 

In the current EpiFlu 1.0 

version, there can be a 

server time-out if too 

many sequences are 

selected, <20 sequences 

for analysis should work 

fine. 



For each of the query sequences, there are six columns of information generated in the 

result summary page. From here, users may proceed to look at the query sequence's 

alignment to the reference strain, get more information on each mutation, generate a 

structural view of all the mutations in the query sequence ("show in structure") or view a 

summary of the mutations in a table to download (at end of results).  

 

More details on browsing the results further can be found online at: 

http://flusurver.bii.a-star.edu.sg/help/tutorialpage.html#part2 

http://flusurver.bii.a-star.edu.sg/help/tutorialpage.html
http://flusurver.bii.a-star.edu.sg/help/tutorialpage.html
http://flusurver.bii.a-star.edu.sg/help/tutorialpage.html


1. H7N9 HA example: closest annotated 

reference strain in FluSurver was an H7 from 

an outbreak in the Netherlands in 2003. With 

96% identity, or 22 mutations, this is close 

enough for first  interpretation. 

2. The structure view shows that the 

highlighted red and orange mutations are 

located in the host receptor binding pocket. 

3. The “red” Q242L mutation is equivalent to 

Q226L (in H3 numbering) which has been 

reported to increase 2,6 host receptor 

affinity, which is one important factor why 

this avian strain can infect humans. 
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Mutation Effect Analysis Example 



FluSurver – an online tool to make sequence analysis and 

mutation detection/interpretation easier 

Find closest reference 

strain and database hits! 
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FluSurver – an online tool to make sequence analysis and 

mutation detection/interpretation easier 

Check alignment to reference hit! 
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FluSurver – an online tool to make sequence analysis and 

mutation detection/interpretation easier 

Check list of mutations! 
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Color 
Interest 

level 
Remarks 

Black 0 
(least significant) 

No known effects 

Green 0 Common 

Blue 1 At site of interaction 

Orange 2 

At site known to 

involved in drug-

binding, alter host-

specificity. 

Red 3 
(most significant) 

At site known to 

alter virulence, 

cause drug 

resistance, reverses 

premature STOP 

codon in PB1-F2. 



FluSurver – an online tool to make sequence analysis and 

mutation detection/interpretation easier 

Click on mutation of interest for details! 
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FluSurver – an online tool to make sequence analysis and 

mutation detection/interpretation easier 

Check for geographic occurrence pattern! 
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FluSurver – an online tool to make sequence analysis and 

mutation detection/interpretation easier 

Check if there are other mutations 

at same position! 
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FluSurver – an online tool to make sequence analysis and 

mutation detection/interpretation easier 

Check for temporal 

occurrence patterns! 
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Mutation frequency pattern highlights relevant changes  

NA NA 

HA 

New H275Y permissive mutations 
Hurt et al. J Infect Dis. 2012 Jul 15;206(2):148-57. 

Butler et al. PLoS Pathog. 2014 Apr 3;10(4):e1004065. 

Change in pH-dependency of fusion 
Maurer-Stroh et al. PLoS Curr. 2010 Jun 1;2:RRN1162. 

Cotter et al. PLoS Pathog. 2014 Jan;10(1):e1003831. 

Example H1N1pdm in FluSurver 



FluSurver – an online tool to make sequence analysis and 

mutation detection/interpretation easier 

Check for co-occurring mutations! 
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FluSurver – an online tool to make sequence analysis and 

mutation detection/interpretation easier 

Check for associated literature! 
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FluSurver – an online tool to make sequence analysis and 

mutation detection/interpretation easier 

Check for structural interactions! 
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New drug sensitivity altering mutation NA S247N 

Collaboration between Bioinformatics Institute, A*STAR with 

NPHL/Ministry of Health Singapore and WHO Collaborating 

Centre for Reference and Research on Influenza. 

Found circulating in 10% of samples in 

Singapore and 30% of samples in 

Northern Australia in early 2011. 

 

Experimentally measured increase of 

IC50 for Tamiflu by 6-fold and Relenza 

by 3-fold but normally administered 

dose of drugs still sufficient. 

 

 

Structural context of mutation Global occurrence of new variant  

Phylogenetic context of new variant 

Euro Surveill. 2011;16(23):pii=19884. 



FluSurver – an online tool to make sequence analysis and 

mutation detection/interpretation easier 

Check for stability  

or passage effect  

(if available)! 
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Frequency rise points to role of permissive mutations 

Hurt AC, Hardie K, Wilson NJ, Deng YM, Osbourn M, Leang SK, Lee RT, Iannello P, Gehrig N, Shaw R, Wark P, Caldwell N, Givney RC, Xue L, 

Maurer-Stroh S, Dwyer DE, Wang B, Smith DW, Levy A, Booy R, Dixit R, Merritt T, Kelso A, Dalton C, Durrheim D, Barr IG.  

Characteristics of a widespread community cluster of H275Y oseltamivir-resistant A(H1N1)pdm09 influenza in Australia.  
J Infect Dis. 2012 Jul 15;206(2):148-57.  

FoldX predicts increase in structural stability for 

mutations that were increasing in frequency and 

were fixed in Newcastle strains. 





FluSurver – an online tool to make sequence analysis and 

mutation detection/interpretation easier 

View all mutations 

together in structure 

or homology model 

of reference strain! 
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FluSurver – an online tool to make sequence analysis and 

mutation detection/interpretation easier 

Check source and 

template similarity of 

structure/homology model!  
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FluSurver – an online tool to make sequence analysis and 

mutation detection/interpretation easier 

Check drug 

summary table! 
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Also useful for analysis of other segments!  

If WT residues in 

reference strains 

are associated with 

resistance it will be 

shown in drug 

summary table! 
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1568 self/oligomerization 

975 other small ligand 

268 antibody 

188 host protein 

182 
antigen-presenting  

MHC molecule 

132 other viral protein 

46 drug 

45 nucleic acids 

13 host cell receptor 

3417 
total interactions  
for 2062 positions 

Summary of FluSurver features 
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300+  
reference 
homology  
models 

23 other 

136 host specificity shift 

84 antigenic drift / escape mutant 

106 virulence 

40 strong drug resistance 

30 mild drug resistance 

Literature-curated 
mutation effect database 

~400 entries 
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Glycosylation site changes 

Mutation numbering scheme 
conversion (e.g. H3, H1, H1pdm)  

and direct PubMed search link 
 

Passage bias  
(egg/cell adaptation)  
for ~1300 mutations 

FoldX stability calculations  
(for high frequency  

mutations in N1pdm) 

Interactions 

Temporal pattern 

Genomic co-occurrence 

Literature 

Structure 

Epidemiology 

Closest DB hits 

Updated 



Analysis – FluSurver for Mutation Interpretation 

Important disclaimer:  

 

FluSurver makes it very easy to link mutations with prior literature and 

potential phenotypic effects.  

 

While we have placed great emphasis on avoiding false positive alerts 

and provide tutorials, one still needs to read the associated papers and 

interpret the provided evidence carefully to judge any effect realistically.  



• Genome Institute of Singapore (GIS), Singapore 
• INMEGEN Mexico City, Mexico 
• Experimental Therapeutics Centre (ETC), Singapore 
• Tan Tock Seng Hospital (TTSH), Singapore 
• National Public Health Laboratory (NPHL) of the Ministry of 

Health, Singapore  
• IAL Sao Paulo, Brazil  
• WHO Collaborating Centre for Reference and Research on 

Influenza, Australia   
• Duke-NUS Emerging Infectious Disease Programme, Singapore 
• University of Melbourne, Australia 
• Global Initiative for Sharing All Influenza Data  
• Centers for Disease Control (CDC) Atlanta, USA 
• Research and Policy for Infectious Disease Dynamics (RAPIDD) 
• Health Protection Agency of Canada 
• Friedrich Loeffler Institute, Germany 

 

Flusurver Acknowledgements 
Many current and former colleagues from the A*STAR Bioinformatics Institute (BII) contribute(d) 
critically to the FluSurver development and research, including: 

Sebastian Maurer-Stroh, Raphael Tze Chuen Lee, Vithiagaran Gunalan, Vachiranee 
Limviphuvadh, Fernanda L Sirota, Biruhalem Taye, Alvin Han, Han Hao, Dimitar Kenanov, 
Jianmin Ma, Swe Swe Thet Paing, Narumol Doungpan, Joy Xiang and Frank Eisenhaber. 

The FluSurver would be nothing without the valuable feedback and interaction with the influenza 
research and surveillance community, including especially and in chronological order: 

 

 

 

Fishing for Flu Mutations since 2009! 
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