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Challenges in 2068007

9 Access to the latest genetic data for highly pathogenic H5N1 influenza
zoonotic infections was often restricted, in part due to the hesitancy by
MS to share their information.

T{OASYUA&lGAQ NI G raploBcdtiorSoutipfiear dffodinNS R U F

scooped! delayed sharing.
1 Publicdomain archives (anonymous accesse of data) offered:
- y2 LINRGSOUOA2Y dnkllectuapidpediyiyhts);y i S NB
- limited incentive to share data;
- no transparency on the use of data;
- no effective mechanisms to eme acknowledgement of labs
providing viruses or contributing data.

1 Pearson H: Competition in biology: It's a scooglature 2003;DOI: 10.1038/news031129

GISAID data access and sharprgnciples

A Data Submitters grant Data Users an irrevocable licence for the use
of their data, providing legal certainty for use in research and
publications and for the development, testing and dissemination of
interventions such vaccines, diagnosticsl dnerapeutics

A Access to the GISAID HpffDatabase is free of charge and open to
everyoneprovided they identify themselves in order to foster
collaboration and permit an effective oversight to uphold the
enshrined sharing principles

A The guiding principle for those who use the Data in particular in
publications is the need to acknowledge trentribution of both the
suppliers and the submitters of the data

A Whilst all Data are publicly accessible, Submitters do not forfeit their
rights (IPR) to the data they deposit in GISAID

{ SSY DL {!Database lales Agmement

Naomi.Komadina@influenzacentre.org

a i

~

a


http://dx.doi.org/10.1038/news031124-9
http://gisaid.org/DAA/
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EpiFlf Database

A The most complete set of influenza sequences
(285Kisolatesfrom 1.2 million sequences)
Includes patient metdata & geographical locations
Submitters retain rights over their data
Easy upload of data
Isolate based entry rather than sequence only
Isolates can be updated by submitter in rtiahe
Automated sequence annotation on upload
Customzed search function outputs
Customized~ASTAeaders with sequence downloads
Metadata can be downloaded in spresiteet
Workset function, worksets can be shared amongst users
Analysis tools

o Jo To o Joo To To Too T Do T
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Data

Sequence data is organized into unique isolates assigned an EPI_ISL Accession
(defined by virus name and passage history), and segmeitdéBs$sion

metadata fields include: Isolate name, virus type, HA and NA subtype, lineage
(B; HIN1), host, collection date, location, patient data i.e.: age, gender, vax
status.

Originating Laboratorycollected the specimen (Lab ID)

Submitting Laboratorysequenced the virus

Upload

Single Upload using the webpage interface{8) min)

Batch Upload; using a macraenabled excel spreadsheet (necessary fields;

time dependent on amount of data; automatic)

Complimented with data fronpublicdomain archiveroutinely imported

Curation

Checks thearectness of sequence and mei@a

Flags errors

Data to Unreleased Files

Popup message errors, where and what type

Release of corrected data

Naomi.Komadina@influenzacentre.org
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Increase in genetisequence data published via GISAID
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Monthly Average of Submitted Isolates
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Year

Geographical representativeness

1 ~1,2m sequences of ~283,000 influenza viruses (70% human; 30%
animal)
Data from >1,200 labs (incl. all 152 GISRS)
Contains data from >2,000 influenza viruses with pandemic potential
(IVPP)

o >30,000 animal viruses (HH11)

o Candidate vaccine viruses
8,700 active participants
Human and animal health
201718: sequence data of ~3,000 viruses (avg) uploaded monthly (70%
directly to GISAID)

)l
)l

= =4 =
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9 Timely submission directly to GISAID: 94% of total within 3 months of
collection; 83% (within 6 mo); 81% (within 12 mo); 77% (within 24 mo)

m Asia

A = N. America
= Europe

m Oceania

m Africa

= S. America

(Hemispheres, Countries, Regions)
(282,481 viruses / 1,175,910 sequencesAlig 2019)

Humanderived
influenza virus

Animatderived
influenza virus

Data in GISAID from
>1,200 labs worldwide

Countries ranked by number of HA sequences in GISAID, colored by rank percentile from red (wiaigt) to

(least), gray (none)
(Analyses compiled by J. Buch (MPII, Germany) & S. Maurer-Stroh (A*STAR BIl, Singapore)
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Rapid sharing of new avian influenza viruses with pandemic potential
via GISAID

H5N6, H5N8, H7N9
isolates from all hosts from Jan 2016 - Jan 2018

100%

80% The majority of isolates from

new avian influenza subtypes
with pandemic potential are
unique to GISAID.

60%
40%

% of isolates

20%

0%
H5N6 H5N8 H7N9

M GISAID unique  ® GISAID + other

Isolates made available within 30 days

from sample collection
H5NG6, HSN8, H7N9 isolates from all hosts from Jan 2016 - Jan 2018

97.6

100.0

Timeliness: w00
98% of the strains

submitted within 30 days
from sample collection are 200
unique to GISAID 00

60.0
M GISAID unique

40.0

% of isolates

W other

2.4

Timely submission of data to GISAHdmMan seasonal viruses

H3N2 seasonal H1N1 pdm09 Influenza B
timely submission timely submission timely submission
(<60 days after collection) (<60 days after collection) (<60 days after collection)

9%, 2% 6%
91% 98% 94%
W both m GISAID only W both m GISAID only B both m GISAID only

bot h ¢é -dpmaim hnd GISAID
Proportion of unique sequence information in GISAID
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Near real timadata analysis

FluSurverdeveloped at the Bll A*STARngapoe,
assists the identification, analysiad interpretation

of mutations ininfluenza sequencegyoviding mutation
frequenciesautomatically kept up to datevith the
latest GISAID data.

Annotated Tree TooVia nextflu: developed

at the University oBasel, displays phylogenetid
trees, along with alignments of nucleotide

and amino acid sequences, showing the
emergence of new clades in a temporal &
geographical context

Projects

A Global Server Resilience Strategy

A Expansion of Tools and Next Generation Sequencing

AJTLFLIOAGE o0dAfRAY3I GKNRdAzZAK SRdzOF G A
workshopswebinars and seminars

A Realization of GISAID scientific retreat and school

A Application of GISAID sharing mechanism to other pathogens

- European Commission PREDEMICS

Naomi.Komadina@influenzacentre.org



Bioinformatics WorkshgpSingapore26-26 August 2019

GISAID

How to Registeland obtain Access Credentials

Accesghe GISAlIDbomepagehttps://gisaid.org

It A0
[GISAID)

About us EpiFiu™ Features Updates Collaborations

0KS WYwS3IAAaGNI A2y Q odzilizy 2y GKS

References Help

B >oos ooic 4

Celebrating 10 Years of GISAID

“ Not all big ideas become a reality and not all big ideas fill a Dr med Bruce G. Gellin
- o 5

Outbreak News

global need. As a public-private partnership GISAID is a model Glob:
for data sharing in the digital age. On its 10th anniversary we

may look back at the initial inspiration and the headline of the

supporting editorial in Nature that puts the point succinctly:

Sharing saves lives

Sabin Vaccine Institute

In Focus

First study of GISAID shows how it is possible to encourage greater
international sharing of data. despite numerous challenges that exist

A research study by the University of Sussex finds that by developing a successful track-

record in the field of influenza, GISAID is contributing to global health in at least five ways: UNIVERSITY
(1) collating the most complete repository of high-quality influenza data in the world: (2) S SUSSER
facilitating the rapid sharing of i ion during 3) ing the World Health Organization's

strain selection process for the seasonal flu vaccine; (4) developing mechanisms to resolve potential conflicts
concerning the sharing of virus data; and (5) building greater trust with countries that are key to global
pandemic preparedness.

> read more

> Data. disease and global health

GISAID

Recent Data Submissions to GISAID

Sign up for your free Access Credentials

Regi -~ H1N1 Germany. A/Swine/Belzig/02/2001

m"' oF the H3N2 A/Netherlands/10593/2018

globe that make GISAID H1N1-pdm09 USA AWyoming/18/2018
H1N1-pdm09 France A/Paris/1475/2018

their primary resource for
influenza data
H1N2 A/Netherlands/10407/2018

Public-Private Partnerships of th: ISAID Initiativ

GISAID Resources

Frequently Asked Questions
Answers about the GISAID Initiative
and use of the EpiFlu™

Tutorials and Videos
Improve your skills with guided lessons.
of the EpiFiu™ database

Submit your Data
Upload your genetic sequences and
share data in a responsibly manner

Publish with GISAID References
Generate acknawledgment tables with
unique accession numbers.

Conferences & Workshops

Past and upcoming conferences,
symposiums and training

Be sure to familiarize yourself with the terms of access summarized BigmeProcess

AONBSy o0ST2NB

g2dz aSt SO

idKS YwS3IAaidSNR

Login Q
About us EpiFiu™ Features Updates Collaborations References Help
Registration The Signup Process » Torms of Use
» Terms of Use J
SUBMIT REVIEW APPROVE
The information is reviewed Applicant receives access
information and agrees to the both automaticalty and manually credentials, or If necessary
Access to confirm the applicant's identity arequest to assist in the
‘confirmation of identity

your personal access credentials to the GISAID EpiFlu™ database you must positively identify

yourself and agree to the terms of the Database Access Agreemant (DAA) which call on all users to support
the underlying principles in GISAID that facilitate the sharing of genetic sequence and related data, while
recognizing the contributions and interests of data providers and users, including:

1. You must acknowledge data contributors, i.e. the Originating Laboratory where the clinical specimen or
virus isolate was first obtained and the Submitting Laboratory where sequence data have been
generated and submitted to the EpiFlu™ Database (see sample of acknowledgement table);

2. You may not attach restrictions on the data made available through the EpiFiu™ Database, such as
including in a patent application any fraction of the genetic sequence data obtained from GISAID, to

ensure unlimited access to the data;

3. You may not distribute GISAID data outside the GISAID community, such as by releasing genetic

the data to that are not

‘sequences obtained in GISAID in any

registered users, or offering GISAID data on a server accessible by others who are not duly registered

with GISAID;

4. You need to collaborate were appropriate with the Originating Laboratory responsible for obtaining the

specimens.

Please complete the registration form and help GISAID protect the use of your identity and the integrity of its
user base. You are strongly advised to provide your institutional email address to avoid delays in processing
your access credentials. Using webmail addresses for identification, such as Gmail, Hotmail, Yahoo Mail,
QQmail or 126 and 183 Mail, can cause significant delays in receiving your access credentials.

We recommend using the following browsers: Google Chrome, Microsoft Edge, Mozila Firefox and Opera

see System Requirements

Naomi.Komadina@influenzacentre.org
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Part of the registration page

Followthe instructions and complete the form with accurate information.

Please make sure that you ugrinstitutional email address anabt a personal email
address, such as Gmail or Yahoo, as this will delay in the issuance of your access credentials

For those without acess to an instutional email service, please ensure to provide your

mobile phoneandthe/ & G A G dzG SQ& LIK2y S ydzYoSN a2 (GKS NB3I,
with you topositively establish your identityl'his is necessary pwotect the use of your

identity, and to uphold the GISAID sharing mechanism and the integrity of its userbase

Once you have read the conditons of Database Access Agreement (DAA) which outlines the
terms of your access to and use of the Epillatabase, you will need to agree to tBAA

08 GAO1AY3 (GKS 062E G GKS o02dGdd2Y ¢KSNB Al ad
Register button, to submit your request.

This will be followed by a message asking you to look for an email the system automatically
generats. Be sur® look far this emailin your inbox, or if need be in your SPAM folder.
Thisemailcontains averificationlink that you are asked to click on, so the GISAID system
knowsthe email address you providesl accurate

After successful verification of the informatigiou provided, you will on average <12 hours
receive an email with your personal access credentials (Username & Password), which are
yours to keep even if you should change insitutions down the road.

As with any passwords, be sure to change the passiewsdmething you can remember.
¢2 OKIy3aS G4KS LI adag2NRx: f233ISR Ay FANRG | yR
bottom of Page 9

Naomi.Komadina@influenzacentre.org
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As a reminder: Never ever share your username or password, as this might cause the loss of
your access credentials.

Fa those of you who are already registered but forgot their username or password, select
GC2NH20 @2dz2NJ LI aag2NR 2NJ [23AYyKE & ¢KAa Oty
W[ 23IAYQ o6dziizys NBFSNI G2 GKS FANRG FAIANNBE 27
How toLogin

Open the GISAID website

/| £tA01 GKS W[23AYyQ odzit2y 2y GKS (2L wl{ IYyR
Login page

(GISAID) — .
About us EpiFiu™ Features Updates s f Help

B 2008 - 2018

Celebrating 10 Years of GISAID Outbreak News

“ Not all big ideas become a reality and not all big ideas fill a Dr med Bruce G. Gellin All News
global need. As a public-private partnership GISAID is a mode/ Global izati i
for data sharing in the digital age. On its 10th anniversary we Sabin Vaccine Institute
may look back at the initial inspiration and the headline of the GISAID Resources
supporting editorial in Nature that puts the point succinctly:
i ives ”
Shanns saveolvas Frequently Asked Questions
Answers about the GISAID Initiative

and use of the EpiFlu™ database
First study of GISAID shows how it is possible to encourage greater Tutorials and Videos
international sharing of data, despite numerous challenges that exist Improve your skills with guided lessons
database

"
A research study by the University of Sussex finds that by developing a successful track- of the EpiFiu™
record in the field of influenza, GISAID is contributing to global health in at least five ways: UNIVERSITY

(1) collating the most pository of high-quality i data in the world; (2) OF SUSSEX Submit your Data
facilitating the rapid sharing of i ion during 3) ing the World Health Organization's Upload your genetic sequences and
strain selection process for the flu vaccine; (4) i isms to resolve potential conflicts share data In & responsibly manner

concerning the sharing of virus data; and (5) building greater trust with countries that are key to global
pandemic preparedness.

Publish with GISAID References
> Data, disease and GISAID to global health Generate acknawiedgment tables with

> read more

unique accession numbers.

L XX e | Conferences & Workshops
Past and upcoming conferences,
symposiums and training workshops

Recent Data Submissions to GISAID

Sign up for your free Access Credentials

H1N1 Germany A/Swine/Belzig/02/2001
H3N2 A/Netherlands/10593/2018
globe that make GISAID H1N1-pdm08 USA A/Wyoming/18/2018

their primary resource for &5 > "
St H1N1-pdm09 France AlParis/1475/2018

Access

PASSs (

H1N2 A/Netherlands/10407/2018

Public-Private Partnerships of the GISAID Initiative

Searching for isolates in GISAID

10
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EpiFId Start Page

© 2008 - 2017 | The GISAID Initiative | Terms of Use | Contact | System Requirements NIl SE3

You

are logged in as Maomi Komadina - logout

My profile About GISAID

192,786 isolates (770,208 sequences)

) vrowse () worksets 1) upload [F] satch upload @] sertnos | % Analysis
Count 192786 isolates | GISAID published 77,449 isolates (298,079 sequences) | Total isolate count
Predefined search [Select ~]
Search in @ Released files O My released files O My unreleased files O Worksets
Search patterns * [
Type H N Lineage Host Location
A -all- -all-
B Hurman ~| |Africa -~
c Animal i 1
Avia ~| [asia ~
Chicken Europe

Additional filters

Collection date

(YYYY-MM-DD) From | @710 | =3l
Submission date = o3
(YYYY-MM-DD) From [ 7] Te | 22
Originating Laboratory  [[Afghanistan, Kabul] National Public Health Laboratory
[AIbania, Tirana] Institute of Public Health ~
[Algeria, Aigiers] Institut Pasteur d'Algerie
[Argentina, Buenos Aires] CEMIC University Hospital ~
[Argentina, Buenos Aires] Institufo Nacional de Enfermedades Infecciosas

Submitting Laboratory nos Aires] Malbran, Insiituto Nacional de Enfermedades Infecciosas ANLIS G
I Da ~
S| A alth Laboratory
rme] WHO Coll rating Centre for Reference and Research on Influe ~
] Medical Universi ty Vienna
Required Segments Ceez Ceer Cea Dl Ha Clne Clna Clme T ns Clae Clea
[ full genome O only complete Min Length [ |
[l only GISAID uploaded isolates [ ] only INSDC imported isolates
Vaccine specific [CJ 2007 [ 2008 [] 2009 [ 2010 [J 2011 [ 2012 [ 2013 [ 2014 [ 2015 [ 2018 [ 2017

W New features (2 Help

Select which database you wantgearch

i Released Fige

I Reset & Search

0 Thssection contains all available sequences in GISAID

1 My released files

o If you have uploaded data to GISAID all your data is contained here and can be

searched
1 My unreleased files

o All files whichyouhave uploaded to GISAID but art to be released to the main

data base are heldheie hy OS OKSO( SR

ikKSg Oly

oS

NEfSIFaSR TAfSaQ Iy R wwStSIFaSR FTAfSaQ

If you have never uploaded to GISAID only the Released Files databses is available for searching

Multiple search options

Count Button: gives a running total of how many segeunces your search has located

{ SFNOKAYy3 dzaAy3d W{SINOK LI GGSNyaQ FAStR

Welcome News Registered Users EpiFlu™ FAQ My profile About GISAID

Qﬁ Browse LLJI Worksets 3 upload Batch Upload i:] Settings ﬁ Analysis

Count |192786 isolates | GISAID published |77,449 isolates (298,079 sequences) Total isolate count

192,786 isolates (770,208 sequences)

Basic filters

Predefined search

Search in @ Released files O My released files ) My unreleased files O Worksets

Search patterns * |

Free text can be used heasd different types and subtypes can be seached for at the same time

Naomi.Komadina@influenzacentre.org
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Search here using virus name or ISL_ID or segment number

lff GANHza ylYSa Ydzald 06S 6AGKAY AYyOBSNISR O2YYIl a A
Searchusing A f R OF NRa A Sxak!nkiivedpfl Y2 Y IKHT
Each name or ID number mustobe separted by a space.

An example of a multype or subtype search pattelis:-

Registered Users EpiFlu™ My profile

'lLJ' Worksets 3 Upload Batch Upload  [§_] Settings ﬁ Analysis

Cou &3 isolates ISAID published 144,621 isolates {631,459 sequences)  Total isclate count 268,382 isolates (1,111,091 sequences)
Basic filters

Predefined search
Search in ®' Released files My released files My unreleased files Worksets
Search patterns |"El.n’Cquradu.f[]6f2[]1 77 "B/Phuket/3073/2013" "A/Kansas/ 142017 "A/Brisbane/02/2018"
Type H N Lineage Host Location
B -all- -all-
BE Human Africa
c Animal Antarctica
Avian Asia
Chicken ~ | |Europe -

63 Isolates have been located for these 4 viruses.

If you wish to search for a particular type or subtypem a broad area, such as a continent:

ie:- Type B viruses from Antarctica, 1 virus found.

a Browse I'L.—-IJ Worksets 3 Upload Batch Upload ij Settings E Analysis

Count |1 isolates | GISAID published |77,440 isolates (298,079 sequences) | Total isolate count 192,786 isolates (770,208 sequences)
Basic filters

Predefined search
Search in ® Released files ) My released files O My unreleased files ) Worksets
Search patterns [
Type H N Lineage Host Location
unknown -all- -all- -all-
B Victoria A | |Africa A | |Antarctica
C ‘Yamagata Animal Antarctica Bouvet Island
Avian Asia W ||French Southern Teritories
Chicken Europe Heard Island and McDonald Islands

Searching by subtype #t5N1 viruses

Naomi.Komadina@influenzacentre.org
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Registered Users EpiFlu™ My profile

L‘J Worksets 3 Upload

‘a Browse

] Batch Upload

i:] Settings

E Analysis

Count 8602 isolates | GISAID published |144,591 isolates (631,345 sequences) | Total isolate count  |268,352 isolates (1,110,977 sequences)
Predefined search
Search in

* Released files

My released files

My unreleased files ' Worksets
Search patterns |
Type H N Lineage Host Location
A 1 1 -all- -all-
E 2 2 Human Alfrica
C 3 3 Animal Antarctica
4 4 Avian Asia
5 =||I5 = Chicken - | |Europe -

A total of8602isolates have been located

By further refining the search, iechickens, the number of isolates has dropped 503

Registered Users EpiFlu™ My profile

‘aa Browse

Count

le Worksets 3 Upload

3575 isolates | GISAID published

Batch Upload

L8]

144,591 isolates (631,345 sequences) | Total isolate count

Settings

ﬁ Analysis

268,352 isolates (1,110,977 sequences)

Predeined sarch

Search in

* Released files

My released files

My unreleased files " Worksets
Search patterns \
Type H N Lineage Host Location
A 1 1 -all- -all-
E 2 2 Human Africa
C 3 3 Animal Antarctica
4 4 Avian Asia
5 w65 Europe -

Search can be even further refined by selecting a location

Registered Users EpiFlu™ My profile

;j Settings

‘a Browse

I'L.J Worksets 3 Upload

ﬁ Analysis

Count |778 isolates | GISAID published 144,591 isolates (631,345 sequences) | Total isolate count 268,352 isolates (1,110,977 sequences)
Predefined search

Search in

® Released files

My released files

My unreleased files ' Worksets
Search patterns [
Type H N Lineage Host Location
A 1 1 -all- -all- Congo, Republic of -
B 2 2 Human Africa Conge, the Democatic Republic of
C 3 3 Animal Antarctica Cote d'lvoire
4 4 Avian Asia Djibouti
5 «||I5 = Chicken ¥ | |Europe - | (Egypt

778isolates sourced from chicken in Egypt have been located and this can be further refined by

selecting a time period

Count |31 isolates | GISAID published 144,591 isolates (631,345 sequences) | Total isolate count 268,352 isolates (1,110,977 sequences)
Predefined search

Search in * Released files

Search patterns |

My released files

My unreleased files ' Worksets
Type H N Lineage Host Location
A 1 1 -all- -all- Congo, Republic of -
B 2 2 Human Africa Congo, the Democatic Republic of
C 3 3 Animal Antarctica Cote d'lvoire
4 4 Avian Asia Djibouti
5 5 = Chicken ~ | |Europe ~ | |[Egypt

Additional filters
Collection date

(YYYY-MM-DD)

From

[2016-01-01

ElRC)

[2016-12-31

=
&

Egypt had31 H5NL1 isolates from chickemith specimen dateg 2016submitted to GISAID

Naomi.Komadina@influenzacentre.org
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This search can be further narrowed by selectihgbaratory who provided the samples, a

laboratory which submitted the sequences, a time period when the 2016 were submitted to GISAID
and which genes you which gene you wish to search for as well as gene length and full genome sets
as well.

Searches cabe restricted to what was uploaded to GISAID only and therefore is not available on
other databases, or those isolates which were uploaded to other databases first then imported to
GISAID.

Search parameters are sal/and not lost when you move onto anothpage and can be added to,
however if you then wish to search for a different subtype you need to reset the search and start
again.

To view sequences, select the Search funcéibbottom RHS of pagend the34 isolates are
displayed

Analysis functions itede alignments BLAS,Imutation analysis usingluSurve& nextflu

Datadownloads include nucleotide and protein sequences, sequeratedata, sequence
acknowledgementables, BLAST results

BLAST function

From search results|ick on virus name

A NENERER TN A

Browse %) Back to resuits | ) Worksets 3 Upload (T3] Batch Upload 3] Settinos
7

1oantsar

3026015402_ZZYPP2YH_v1_4

(] To cippomra

14
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e L L Tl el T T

Qo (D

Pl LoD Sm—

#Fuery information
descriptions
Align Segment-ID  Name

— | GLAT7E0 AfPesnsyhania/ 46/2018 (AHON2) segment 4 (HA)
T) enarrsis Amesnsvania/125/2018 (AMIN2) seqment 4 (HA)
T) orassre A/Michigan/143/2018 (AKINZ) segment 4 (KA)
) EPnas7031  A/Texas/58/2018 (A/HINZ) segment 4 (HA)
) eenass260  asPennsybvania/35/2018 (A/HINZ) segment 4 (HA!
T) s amstimore/Pozz2/2017 (AMING) segment 4 (HA)
) euamos:  ARstimore/PO275/2018 (AMINZ) segment 4 (HA)
T) ©uesnns  Amaltimers/P0243/2018 (AWINZ) segment 4 (HA)
I) emamss  AKsssss142017 (AHING) seoment 4 (44
2 epr2as11s A/irginia/S1/2018 (A/MIN2) segment 4 (HA)
T) e120%s  AMassachusetts/18/2018 (A/HINZ) segment 4 (HA)

& manam

BLAST searches can be carriatiagainst the entire databaq®keleased files) or My released files or

any workset that you have created.

Analysis Tools

32088
32088
3208.8
3208.8
3208.8
32088
32088
12088
32088
32088
32088

E-vale 7

0.0000

00000

0.0000

00000

00000,
0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

To add toAnalysis, select viruses of interest, then select Add to Analysis Button

o Browse ||_‘| Worksets 4 Uplond Batch Upload ) Settings % Analysis

Released files

3]

s | tame Passage | e Pes e wa lwe  wa |l we | ws | we | i | Colscinsum | Lineage | suy
@ AehckenSharkaMEVACF Y2018 - - |- wi | — = | = | = | = | = | e e
@ AcnekanEgypucasiauzore 1008 ot
@ AehekenEaypSE22010 - |- |- wo | = | = = |- | = |- .
@ | & AoneknegycaLocors 60t 080118 Han
@ | % | Aerenmegmuesozoe 2 [ I LU O e ot
@ Y 1213 20160118 et
@ | % | Acwsencnasaszon 11 - a0z it
@ AehckenEqypF1Z804C2018 = = = || = |wse |- | = = |- | e it
@ AcnakenEgypinnznazEzors a2 1162 20100808 ot
@ G| AercsEamzesezon - = |- Jwa |- |we |- |- |- |- |zese e
@ AohakanEgystN203802010 2 e 20100008 et
@ | % | AcscwnEgmriascssaons 7 N I S I [ PP it
@ AchekenEqypF 126082018 a2 1182 20180123 s
@ | N | wenekmegpmtzsaazors e I I (SR U (U (P PP ooy ot
@ Aehaken oyt ZU 1202078 1708 20160228 it
@ AchcksnEgypizUnIER0M 1104 100220 i
@ AehekenEgypZUT7 2018 F T e B e e e e e
@ AehekanEgypizU82018 1708 0180220 o
@ | W | Aerermegmzuicszon - = o ww === = o o | e .
@ AohkanEayptZUI082010 1708 100220 e
@ | % | AchsenEgmzuoazoi 1704 wres2z0 it
@ AchokenEgypZUsY2018 = = = e | = = = = = = | e it
@ AcnesanEgpzUzN 1708 zorec218 ot
@ S| AehckesEamzusenon = = = Jma = = = = [= |= |[zews e
@ Y 1708 rec21s et
@ | % | AchonEgmzuizore e e I Ty=ary it
@ AcnekenEqy2u22018 1708 20180218 e

. ,

Total: 31 isclates 102] nexts tasts>

Search In results [ ]

‘ & coback ‘ ‘ () How ‘ ‘ I) copy to || 1 o ror nsoC || B unmag B povnioaa ‘

Naomi.Komadina@influenzacentre.org
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= - B - - - - - - - N
’ - B - - - - - - - s
o - - - = - = = - _
’ - - - - - - — - _
¢ - - = 7 _
@ PR Choose analysis
v asncrsr O -
’ - B - HEN
a Avchcken — _ i ofthied party sarvers
v ccten _ - |- B
@ s R P
v Acrare [ S
El s I -
v sz [ R =
= - B - N
’ - - - N
@ - - —
] - - —
= - B - HEN
’ - - - SN
= - B - HNT
’ - B - HEN
] - - —
w - - —
- B - - L
w - - —
o Gobaet
»
Total: 31 isolates. 17 netr lastos

Search in results

& Gobeck || (D Hep i) Copr o

‘Tag for INSDC

unag (& Mdloandrsa 3 Downiced

Select the gene of interesBelect®ptionglo vary analysis parameter. Select Align segments.

Batch Upload  §] Settings ) Analysis

Filter
DNA
Additional FASTA

82 0 pB1 0 pa O HA O Np BN O mp O Ns O HE

Usload FASTA from your local computer: ==

‘

g Jrn——

@ = P— o __________________________]
Cutp order
susegs epends o dats e

0 saquer

: progressive meshod)

efnamsnt method, tas cycies saly
Reratve refinement method)

w; recammendsd for <200 Secuences wah Muliple conseryed domaes and keg Gage)
sequences lang gaps]
‘squences with glabal homulogy)

coring matrs for
nudatide sequences
(Gan apening penaty
offset vave

paces with underscores in FASTA header

Examgle: from base i 672888

Examgte: workat
uelasded

1

You have 17 sequences from base 2nd 0 sequences from worksets in total in clipboard...

& oot | (D hew ¥ Clear s

& omex | (D of sme

16

Naomi.Komadina@influenzacentre.org



Bioinformatics WorkshgpSingapore26-26 August 2019

& https://platform.gisaid.org/epi3/app_entities/entities/msaviewer_popup.html?/epi3/MSAViewer?sid=PBKJCHOYOGHFUAWYPEOQYXDDFOTLITSO&fasta=%2Fepi3%2Fentities%2Ftmp%2Ftmp_2019_06_..
D D @ CED CEEED CIED @ D @

D Label

1 Alchicken/Egypt/ZU2/2016 IQITPEKEDSWSDHEAS -GVSSACPYQBRSSFFRNVVWLIFKKNDAYPTMIKKS YNNI NQEDLLVL®
2 Alchicken/Eqypt/ZU3/2016 IQIITPEDSWSDHEAS -GVSSACPYQGRSSFFRNVVWLITIKENDAYPTIKKSYNNINQEDLLVLTW
3 IQITPEDSWSDHEAS -GVSSACPYQGRSSFFRNVVWLITKENDAYPTIKKSYNNENQEDLLVLW
4 IQITPEKESWSDHEAS -GVSSACPYQGRSSFFRNVVWLITKENDAYPTIKKSYNNENQEDLLVLW
5 IQITPEESWSDHEAS -GVSSACPYQGRSSFFRNVVWLITKENDAYPTIKKSYNNINQEDLLVLTW
6 IQIITPEGSWSDHEAS -GVSSACPYQGRSSFFRNVVWLITKENDAYPTIKKSYNNINQEDLLVLTW
7 IQITPEKESWSDHEAS -GVSSACPYQGRSSFFRNVVWLITKENDAYPTIKKSYNNENQEDLLVLW
8 IQITPEKGSWSDHEAS -GVSSACPYQGRSSFFRNVVWLIEKEKENDAYPTIKKSYNNEFNQEDLLVLW

IKIIPEKESSWPDHEASLGVSSACPYQGGEPSFYRNVVWLIKENNETYPTIKESYHNINQEDLLVLTW

IQIFPKESWSDHEAS -GVSSACPYQGRSSFFRNVVWLIFEKEKENDAYPTIKKSYNNENQEDLLVL®W

IQITPEKESWSDHEAS -GVSSACPYQGRSSFFRNVVWLITKENDAYPTIKKSYNNENQEDLLVL®W

IQITPEKEDSWSDHE[TS -GVSSACPYQGRSSFFRNVVWLITKEKNDAYPTIKKSYNNEINQEDLLVL®

IQIITPEESWSDHEAS -GVSSACPYQGRPSFFRNVVWLIKENDAYPTIKKSYNNINQEDLLVLTW
iporYoorinoY ey Seecton v ekmensY oo scnemeYexrasY xporY e

Tayler
Iz Label Buried O e —— : N o R
1 Alchicken/EgqyptiZU2/2016 Cinema DHEAS -GVSSACPYQGBRSSFFRNV LMKKNDAYPTIKKSYNNIINQEDLLVLTW
2 Alchicken/EqyptiZU3/2016 Clustal DHEAS-GVSSACPYQEGRSSFFRNV LTIKKNDAYPTIKKSYNNINQEDLLVLTW
3 Alchicken/Eqypt/ZU28/2016 DHEAS-GVSSACPYQEGRSSFFRNV LTIKKNDAYPITIKKSYNNINQEDLLVLTW
4 Alchicken/Eqypt/N12643B8/2016 Clustal2 DHEAS - GVSSACPYQGRSSFFRNV LIIKKNDAYPTIKKSYNNTNQEDLLVLTW
5 Alchicken/Eqypt/N12642E/2016 Helix DHEAS -GVSSACPYQGBGRSSFFRNV LEKKENDAYPTIKKSYNNTNQEDLLVLW
6  Alchicken/Eqypt/F12505C/2016 Hydrophobicity DHEAS-GVSSACPYQEGRSSFFRNV LTIKKNDAYPTIKKSYNNINQEDLLVLTW
7 AlchickeniGharbia/5/2016 N - DHEAS-GVSSACPYQEGRSSFFRNV LTIKKNDAYPITIKKSYNNINQEDLLVLTW
8  Adchicken/Eqypt/Qal-3/2016 Lesk DHEAS -GVSSACPYQGRSSFFRNV LEKEKENDAYPTIKKSYNNTNQEDLLVLW
9 Alchicken/Eqypt/ME1010/2016 MAE DHEASLGVSSACPYQGBEGPSFYRNV LIKKENNEYPTIKESYHNTNQEDLLVLW
10 Alchicken/Eqypt/CAL9/2016 Nucleotide DHEAS -GVSSACPYQGBRSSFFRNV LMKKNDAYPTIKEKESYNNTNQEDLLVLTW
11 Alchicken/EqyptiS52/2016 DHEAS-GVSSACPYQGRSSFFRNYV LTIKKNDAYPITIKKSYNNINQEDLLVLTW
12 Alchicken/EqyptiCAG139/2018 Purine DHETS -GVSSACPYQGRSSFFRNV LITKKNDAYPTIKKSYNNTNQEDLLVLW
13 Adchicken/Sharkia/MEVACF3/2016 PID DHEAS -GVSSACPYQGRPSFFRNV JLMKEKNDAYPITIKKESYNNENQEDLLVL®W

Strand

Tumn

Zappo

No color

To download select isolates of interest by selecting check box next to each sequence of interest, for
all select check boabove the line, then select download

EpiFlu™

4 Brovme [[) Worksets ) Upload  [[] Botch Uplond 5] Scttings | (@ Analysis

2 | ean | mame eassage | rs2 | ee1 | ea ra ne na e ne vE 2 Cotection sate Lneage ey

Archichen/Sharkis MEVAGF3/2818 - - - a - - - - - - 20184 e

Achicken

Alchicken EqyptCALSI20TS = . = = = - = = 20180118 o
vemekenEqypUIE 10102018 - - - e | — - - - - - 2018 Hen
Acmickan Egypraa-az018

AlemickanBaypuF 12505C/2078 - - = e - a2

e
AleniskanEgyEUN12042E: 2 1282 Han
AvehishenEaypUN126438/201 = = = e - [ - = = = Hen
AlohickenEqypUN1Z638D201 a2 1282 Hent
AschickanEaypyF 125038/2018 = = = P - e | - = = = e

Aschicken/EaypuF 1 2805E/1018

Areniskans

Aenishans
AohiskanEqyei2UT0N2018 > > . 1ros
Aehishans

Alchishen/EaypZUESZ018 - - — 1708 Hen!
AchickenEqyeuzUATZO1 1708 Hot
AvchickenEQupZULBZ010 = = = e | - = = = = = o

INAARRAAAINANANNAAUVANRARUINARR

Aenseansgypizuzoons iron
Total: 31 isolates 12 next> last=»

Search in resuits 0 ]

| € sopack || 2 vew | [ copyto.. || @ e ror msoc || 7 untas || 1] Adato anaissis || 9 pownioad |

Metadatacan be downloadeéh an excel sheet or sequences as either DNA or Proteins and an
acknowledgment table for inclusion in publication supplementary material
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FormetRl (I a8t SO

=
Q-
—
Q)¢
No
—n

| 4 Moot Agn Urost GencPatirt Zip_Cade  Cuttrask  Patbogen_To s Vacchate HumanSpoc Amimsl_SpecAnmal Heak Dimestic SUPMO  PB2INSOC_IPBY INSOC_IPAWSOC HAINSDC Upiosd 48 1SOC_UUNA ISOC_Uplosc M ISOC Upload NS IESDC_UHE INSOC. Uplsad e
o et

K319

Tabatter | Tadutez | Tatete

To download sequences, select genes of interest
Select othe information of interest, these choices remain saved for other downloads
Select date format, this remains saved for other downloads

A 7 A A~

al 1S adaNBE GKS WwSLX I OS aL) 0Sa&a gAl0K difiREidiBEsO2 NSa A

NS MGELWOW  RRMULS WA RIEW  VEW -

he el s R s

VA T =T EE Elesaios - 3% %

24 isolates selected.

Format O Isolates as XLS
(@ Sequences (DMA) as FASTA
O Sequences (proteins) as FASTA
O Acknowledgment table

DNA OanOps20pre1 OrPAMHAC NP CINA TP CINS OO HE CIP3
FASTA Header [Isolate name
Isolate
Isolate name ~
Isolate D
Type
Passage details/history v
Lineage
Date format [MON-DD-YYYY (FEB-28-2009)[v|
Replace spaces with underscores in FASTA header
Example for copied >B/DARWIN/36/2010
segment latgaaggcaatactagtagtcctgctatatacatttacaaccgcaaatgocgacacattatgtataggttatcatgcaaa

caattcaactgacaccgtagacacaatactagaaaagaatgtaacagtaacacactctgtcaaccttctagaaaccagge
lataatgggaaactatgtaaactaagaggggtagctccattgcatttgggtaaatgtaacattgectggctggoctcctggga

Example for uploaded >

segment latgaaggcaatactagtagtcctgotatatacatttacaaccgcasatgccgacacattatgtataggttatcatgeaaa
caattcaactgacaccgtagacacaatactagaaaagaatgtaacagtaacacactcetgtcaaccttotagaaaccagge
lataatgggaaactatgtaaactaagaggggtagctccattgeatttgggtaaatgtaacattgectggeotggctecoctggga

[ € Govaek [ (D e |

- 18
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1% A z

For DNA oprotein sequenceld G I &St SO0 SA

as FASTA.

KSNJ WwaSljdzSyoSa | a

Sequences ardownloaded in &ASTAile, which can then be used in a numberasfalysigorograms

14 isolates selected.

Format Isolates as XLS (virus metadata only)

® Sequences (ONA) as FASTA
Sequences (proteins) as FASTA
Acknowledgment table

DNA all PB2 PB1 PA W HA NP

FASTA Header | Segment

NALIMP NS CTHE P3

isolate name

Isolate
Isolate name
Isolate ID
Type
Passage detallsihistory
Lineage -

MON-DD-YYYY (FEB-28-2009) v

¥ Replace spaces with underscores in FASTA header

Date format

Example for copied >A/DARWIN/ 36/ 2016, [P

segment atgaaggcaatactagtagiccigctatatacatttar g gtataggttatcatgcaaa
caattcasc e

Example for uploaded [ _np

segment a

53

ataatgggaaactatgtasactasgaggsgtagctccattgcatttegetaaatgtaacattectggctgectcctagga

gissid_epifiu_sequence (10)fasta - Notepsd - o x

File Edit Fomet View Help

>A/chicken/Egypt/2U2/2016. |_HA -
t

ctcgacagagcaggttgacac, teactgtta acat, acaca

acgggaaactetgeaate tetastete v tggatggetectegggaac

8<q RLECCEgaatEg 8 8
CCcaggEaatttcascgactatgaagasctgasacacctattgagcagaataaaccattttgagaasattcagatcattc

ccaaagatte tecttttttaga
gaacgaty

1teeggtac catc ag: casggctttate, ctatattt

cCgttgggacatcaacactaaaccagagattggtacccasaatagctactagatctasggtasacgggcaaagtggasgy

atggagttcttttggacaatt te ttcattgctccagasaa

agactccaatagggacgatasactccagtatgccattccacaacatccacctctcaccatcggggaatgccccaaatat
gtgasatcaascagattagtcettgctactggget ¢ t t
attCggagcCatagcage:
agCaggEgagtaggtacgctgcagacaaagaatccactcaaaaggctatagatggagtcaccaataaggtcaactegate
tg tcagtttgagge ttaataactt

£Es gatgtctggacttataaty 8 tag

J actttcatgactcasatgtcaagaatctttatgacaaggtccgactacagctcagggataatgcaaaggagcttggtaac
ggttgtrtcgagttc a

1t

tttattcaacagtggegag gCactgy 88TRECEE ggatcg
ctacaatgcagaatttgcatttaa
15a/chicken/Egypt/2U3/2016 |k
BCastagtcagtEtty gtgatcagatttgcattsg a
| ( Go back i 5] He|p| acgggaaactct, t tctaattttasgagattgtagtgtagctggatggetoctegggaac
| EtECEacE EtEccggastes gccaaty €
_ aacg: tat te _
ccaaagattct Tt tcagcatgtccat tectetttaga
treggta & a ctatattt
ccgttgggacatcaacact gattggtacccasaatagctactagatc
atggagttctettggacasttttanaat trcattget
® ® £35 & BtE
o ctet:
gtgasatcasacagattagtcctgetactgggct tageect t
8898 gcaace
attgacasaat tcagtttgaggctgt ttastaact ttasacas
agatgtctggacttataatgcty es e
actttcatgac gc tggtaac

Download Acknowledgement Table faclusions in Supplementary Material of Publications

we

Ige the authors, onginating and of the from GISAID's EpiFfu ™ Database on which this research is based. The list is detailed below.

All submitters of data may be contacfed directly via the GISAID website www.gisaid.org

SegmentID Segment  Country Collection date Isolate name

Originating Lab

Submitting Lab

Authors

EPH036127  HA Egypt 2016-Jan25  Alchicken/Gharbia/5/2016
EPI073965 HA Egypt 2016-Jan-15  Alchicken/Egypt/Qal-3/2016
EFI1300988  HA Egypt 2016-Sep01  Alchicken/Egypt/ME1010/2016
EPI1307766  HA Egypt 2016Jan15  Alchicken/Egypt/CAL9/2016
EPI1307767 HA Egypt 2016-Jan-23  Alchicken/Egypt/S52/2016
EPI1307768  HA Egypt 2016Hov-01  Alchicken/Egypt/CAG139/2016
EPI1308276  HA Egypt 2016-Jan-01 Alchicken/Sharkia MEVACF 3/2016
EPIBIT8T0  HA Egypt 2016Feb-15  Alchicken/Egypt/ZU2/2016
EFIBYNETI  HA Egypt 2016Feb15  Alchicken/EgyptiZU3/2016
EPI391872  HA Egypt 2016Feb15  Alchicken/EgyptZU28/2016
EPI953362  HA Egypt 2016-May-08  Alchicken/Egypt/N12643B/2016
EPI953364  HA Egypt 2016-May-08  Alchicken/Egypt/N12642E/2016
EPI953368  HA Egypt 2016-Jan-23  Alchicken/Egypt/F12505C/2016

Other Database Import
Other Database Import
Other Database Import
Other Database Import
Other Database Import
Other Database Import
Other Database Import
Other Database Import
Other Database Import
Other Database Import
Other Database Import
Other Database Import
Other Database Import

Data can be addet a third party Server for analysis

Naomi.Komadina@influenzacentre.org

Zanaty,A.; Saleh,M.; El Shehedy,M.; El Tarabeley,M.; Abdel Fatah,S.; Selim A.

Omar,D.M_; Marden N.A ; Gaafar,L M.O.; EI-Ebiary E A ; El-Dougdoug.K A ; Othman B A ; Arafa A A ; Hussein HA

Kilany,W_; Shehata,A; Zain El-Abideen M. ; Elsayed M. Ali,A.
Arafa,A; Elshazly, ussein,H.; Reda,E.
Arafa A ; Elshazly, 0. Hussein H . Reda.E.
Arafa, A ; Elshazly, ussein.H . Reda,E.

Shehata, A.A; AliA; Kilany W.H.; Sedik M.; Elbestawy A.; Zain El-Abideen,M.A; Elsayed M.

Hussein,A . Orabi A Saleh A A ; Abu El-Magd.M_; Igbal M.
Hussein,A ; Orabi A ; Saleh A A ; Abu El-Magd M ; Igbal M.
Hussein,A.; Orabi A.; Saleh. A A Abu El-Magd,M.; Igbal M.
Rubrum A ; Jeevan,T ; Kayali,G.; Ali.M.A ; Kandeil A ; EI-Shesheny R ; Webby R
Rubrum A ; Jeevan,
Rubrum A ; Jeevan,

-, Kayali,G.; Ali,M.A.; Kandeil A.;
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Choose analysis

¢7| Alignment
= Align DNA or Proteins

List of third party servers

* n FluSurver

FluSurver (with NEXTFLU link)

FluSurvecompares your sequences of interest and summarises amino acid changes to a reference
strain.

Can be used to for sites which are knmoto have amino acid changes associated with neuraminidase
inhibition activity

To add data for analysis FluSurvercheck the box for the gene of interest

M Bock to resuits () Workscts 8 Uptoos  [F]] Baton Usioas 50 Settnas (8 Analvsis

T FabiA CNEY o Allgn Braraines (AA)
o s T esa T pna @ b T paes T raa 0 e T s 01 b 0 g

¢ o v | [ s
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Select contine and the genes of interest amserted into theFluSurveprogram

ty profi

a Browse g Back to results LI’I] Worksets

Upload

Batch Upload E Settings E Analysis

Important usage notes:

The main application scenario for FluSurver is to highlight phenotypically or epidemiclogically interesting candidate mutations for further research and should ideally be
combined with experimental testing and verification of any predicted phenotypes. Importantly, any direct diagnostic use, assumed severity or recommendation on
patient treatment should not be based solely on these computational predictions. Our curated reference sequences used for annotation transfer of equivalent
mutations are mainly comprised of strains that recently infected humans. Therefore, the usage scenario that give the most fruitful and reliable results are
current surveillance sequences with very close relation to used vaccine strains, including some candidates for avian flu (including the recent H7N9
and avian H3N8/H5N6, for GISAID users only!) and novel reassortant swine flu H3N2v. Please take a look at the Frequently Asked Questions and Tutorial if
you are new to FluSurver. You could also look at this NA example analysis walkthrough and the GISAID access preview poster.

Note for HZN9 analysis: A tutorial with example analysis and interpretation is available here.

Loaded protein sequences of your selected isolates for FluSurver analysis:

»HA_B/Colorado/86/2817_257735 e
MKAIIVLLMVWTSSADRICTGITSSNSPHYWKTATQGEVNVTGVIPLTTTPTKSHFANLKGTETRGKLCPKCLNCTDLDVALGRPKCTGKIPSARVSILHEVRPVTS
GCFPIMHDRTKIRQLPNLLRGYEHVRLS THNVINAEGAPGGPYKIGTSGSCPNITNGNGF FATMAWAYPDKNKTATNPLTIEVPYVCTEGEDQI TVHGFHSDNETQM
AKLYGDSKPQKFTSSANGYTTHYVSQIGGFPNQTEDGGLPQSGRIVVDYMVOKSGKTGTITYQRGILLPQKVWCASGRSKVIKGSLPLIGEADCLHEKYGGELNKSKP
YYTGEHAKATGNCPIWVKTPLKLANGTKYRPPAKLLKERGF FGATAGF LEGENEGMTAGHHGYTSHGAHGVAVAADL KSTQEATNKITKNLNSLSEL EVKNLQRLSG
AMDELHNEILELDEKVDDLRADTISSQIELAVLLSNEGIINSEDEHLLALERKLKKMLGPSAVEIGNGCFETKHKCNQTCLDKIAAGTFDAGEFSLPTFDSLNITAA
SLNDDGLDNHTILLYYSTAASSLAVTLMIAIFVVYMVSRDNVSCSICL

»HA_A/Kansas/14/2017_292575

MKTIIALSCILCLVFAQKIPGNDNSTATLCLGHHAVPNGT IVKTITNDRIEVTNAT ELVQNSS IGEICDSPHQILDGENCT LIDALLGDPQCDGFQNKKUDLFVERN ™
KAYSNCYPYDVPDYASLRSLVASSGTLEFNNESFNWAGVTQNGTSSSCIRGSKSSFFSRLNWLTHLNSKYPALNVTMPNNEQFDKLYIWGVHHPGTDKDQISLYAQS 2

Please select the reference strain(s) to compare to:
|Aulomatic detection of closest reference (larger selection of strains, not always full genomes, NOT SUITED to judge reassoriment) ¥ | I

Analyze with FluSurver

- - FluSuryer .

Select Analyse witRluSurver, can also select which reference strain you wish to compare to

é Browse g Back to results LLJ Worksets i‘; Upload Batch Upload Settings E Analysis

The main application scenario for FluSurver is to highlight phenatypically or epidemiologically interasting candidate mutations for further ressarch and should ideally be combined with exparimental testing and
verification of any predicted phenotypes. Impartanty, any direct disgnostic use, assumed severity or recommendation on patient treatment should not be based solely on these computational predictions. Cur
curated reference sequences used for annotation transfer of equivalent mutations are mainly comprised of strains that recently infected humans. Therefore, the usage scenario that will give the most
fruitful and reliable results are current surveillance sequences with very close relation to used vaccine strains, induding some candidates for avian flu and novel reassortant swine flu
H3N2v. Pleass take a look at the Frequently Asked Questions and Tutorial if you are new to FluSurver. Thers is also a special note for using FluSurver results in publications.

“ Result for comparison with reference selection: autorefall | Back to Reference Selection

Query Best reference hit % AA identity % length coverage # mutations List of mutations
P L o remom
/ Hg_g;Kan_Sas.ﬂ 4/2017_292575 HA A.-‘Kan_sas.’ﬂ 4\"29 1T(H3INZ) 99.647 100.000 2 N20ED,
Show in NEXTFLU tree find closest related sequences —_ show in structure \
HA_BIColorado/05/2017_257735 HA BiCalorado/06/2017 99.828 100.000 1

find closest related senuences

HA_B/PHUKET/3073/2013_161843 HA B/Phuket/3073/2013 99.329 100.000 1

find closest relate usnces

Right-click here to save/download detailed mutation report table for archiving or import to Excel (Tab-separated, one mutation per ling)
Right-click here to save/download query summary_report table for archiving_or import to Excel (Comma-separated. one query per ling)

Warning: this reference selection includes sequences of strains without complete genomes, e.g. only HA and NA available/included. Therefore, hits of other
segments to different reference strains do not represent reassortments. Please see also this help section regarding reassortments.

Back to Reference Selection

Devaloped by A*STAR Bicinformatics Institute (Bl1), Singapore
Beoinformatics Copyright © 2019 Bil. All Rights Resarved.

Institute
AeSTAR
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Click on theunderlinedfields to find inform&on, view the structure in 3D and &ee a list of
important sites related to drug resistance.

o rowse ) Backto resuits ‘Hj worksets & upload Batch Upload ) Settings Analysis

Jogically i idste mutations d should ideslly be combined vith exparimentl tasting and
an patient treatment should not b based solely on these computationsl predictions. Qur

The msin spplication scansric for FluSurver is to highlight phenatygically or
verification of any predicted phenctypes. Importantly, any direct diagnastic use, assumed severiy or recommendation
‘curated reference sequences used for annotation biansfer of equivalent mutations are mainly Comprisad of strains that racently infacted humans. Therefore, the usage scenario that will give the most
ruithul and relia i e ins, includi didates for avian flu and novel resssortant swine flu

le v ing
H3N2v, Piease take 2 book at the Frequenty Asked Questions and Tutorialf you are new to FluSurver, There s also a Special note for using FIuSurver resuls in publications.

-~ FluSurvey . Resultfor comparison with reference selecton autorefall | Back to Reference Selection

Query Best reference hit % AA identity %lengtn coverage  #mutations  Listof mutations
HA_A/Brisbancil212015_352088 HA AlBrisbane/022015(HINT) [—
. ShoW in NEXTFLU Tree ing closest relaed sequences 100,000 L o fatens
D Eiinformatis Institute - Google Chrome. - o x
@ https//mendel2 bii.a-star.edu.sg/METHODS/f beta, tmp_HA_H3NZ_M, e 89647 100,000 A Jaoep T2
Reference: WA_HIN2_Human 201 (structure Mogel Dstails)
PatentSampie: HA_ K smsas/ 1412
Mutationts): N2080. 725 2017 12108
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ack to Refer§ HA1 190 Classical H3N2 sfrain numbering
Hat1 187 Classical H1N1 strain numbering
;ff';‘@,':{:?: Chosen reference: HA_H3M2_Human_2017_Kansas14
Paosition in reference: 206
AAin reference: M
A& In query: D

Mutation HA N206D already occurred 3358 times (99.84% of all samples with HA
sequence} in 16 countries. The first strain with this mutation, collected in December
2017, was A/District OF Columbi=/07/2017. The mutation mast recently occurred in strain
A/ChioiD413/2019, collected in April 2010. (see map)

Ses detsiled globsl statistics for this position

A mutation at the position equivalent to HA 206 has been reported in the literature to be

FuSurver-JSmol
| Spin ON | Spin OFF | Save IMAGE related to host specificity shift.
Sesinteractons f oostion HA 208 » reisied aincturss,
> aaan
A combination of mutations including the position equivalent to HA 206 has been
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e e Real-time tracking of influenza A/HLNLpdm evolution
seen in resolved struciures of proteins from

As
relsted strains, the HA position equivalent to your mutation is imvolved in:
- binging small ligand(s}
- host cell recaptor bi )
- antibody_recognition sites

See all interactions for this posifion

PubMed search for this mutation (including,

NEW: Phylogenetic coniexd for this mutation at NEXTFLU

Phylogenetic context of mutation in nextflu
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How to Create Worlksets

Work-sets can be shared between both Institute colleagues or between colleagues in other
Institutes within the country or internationally.

Useful for storing frequently used datasets dnter-institution collaborative work. Up to 10,000
sequences can be stored in the Workset folder.

On front page click on the Worksets option

© 2008 - 2019 | Terms of Use | Privacy Notice | Contact Il S

You are logged in as Naomi Komadina - logout

My profile

Registered Users

a Browse Q Analysis

Count 270538 isolates A GISAID published 146,777 isolates (648,409 sequences) Total isolate count 270,538 isolates (1,128,041 sequences)

Predefined search [Select v

EpiFlu™

Upload

Batch Upload Q Settings

Search in *® Released files ' ' My released files * ' My unreleased files ' Worksets
Search patterns [

Type H N Lineage Host Location

A= = [ =] ~|[al- - [al- R

(8 |Human Affica

|c |Animal | |Antarctica

‘ Avian Asia

L= ] |5 v|| Chicken > |[Europe ¥
Additional filters
Collection date 51 o)
(YYYY-MM-DD) From | Pl | ]
Submission date S S
(YYYY-MM-DD) From | RCN 2
Originating Laboratory  [[Afghanistan, Kabul] National Public Health Laboratory N &

[Albania, Tirana] Institute of Public Health

[Algeria, Algiers] Institut Pasteur d'Algerie

[Argentina, Buenos Aires] CEMIC University Hospital

[ Buenos Alres] Instituto Nacional Infecciosas C.G.Malbran hd
Submitting Laboratory  [[Argentina, Buenos Aires] Instituto Nacional Enfermedades Infecciosas C.G Malbran A

[Argentina, Buenos Aires] Instituto Nacional de Tecnologia Agropecuaria (INTA)

[Argentina, Mar del Plata] Instituto Nacional de Epidemiologia Juan Hector Jara

[Australia, Casuarina] Royal Danwin Hospital

[Australia, CSIRO Animal Health Laboratory v
Required Segments pe2 LJpe1 Ll pa I HA LI NP LI NA LI MP LI NS LI HE L P3

only complete Min Length
only GISAID uploaded isolates '/ only INSDC imported isolates

Vaccine specific 2007 L 2008 ) 2009 2010 ) 2011 L 2012 L0 2013 0 2014 L 2015 L0 2016 0 2017 L) 2018 LJ 2019

7

{ St Grénie VBN 4 S ¢

Registered Users EpiFlu™ My profile

Q’ Browse ‘\J' Worksets ; Upload Batch Upload ﬂ Settings _a Analysis
Werkset name Owoer # Segments Created Last modied
() myma3 Paghajabyn - Nymadawa o 23032011
) myma2 Pagbajatyn - Nymadawa 50 23032011 1o
] Transfers 3 Naomi Komadina 10 15.002011 184122013
(JTansters -8 Naomi Komadina 7 18-08-2011 03122018
(] Transters Naomi Komadina [ 08092011 04122015
‘/] Test V2 Naomi Komadina 18 17-07-2017 17072017

2v M1 Naomi Komadina 0 15-02-2019 15-02-2019
(16 Sealeten Naomi Komading ] 14042011 22002011
(] Clade Markers Naomi Kemadina 2 26082011 07042017
'
0 of 300 Uploaded sequences

€ Govack || (7) Help &) Deete | | By Create workset
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Registered Users EpiFlu™ My profile

%’ Browse ;’.J Worksets 3 Upload E Batch Upload ij Settings 3 Analysis
Create new workset
Name* fTest 1 |
Description Anything
Owner Naomi Komadina
Add participant Mon

A K M Muraduzzaman (Monash University)
Amy Tran (Monash University)
Andrew Pattison (Monash University)
Ayisha Rumana Hameed (Monash University)
Celeste Michelle Donato (Monash University )
Charmaine To (Monash University)
Chen Li (Monash University)
Clemente | Montero (Quest Diagnostics Incorporated)
Colleen M Ryan Smith (Montgomery County Maryland Government)
Don Teng (Monash University)

more than 10 matches found .

( Goback | | (7) Help B Remove participants & Create workset

Name the workset and add a description if you wish.
To invitecollaborators, begin typing in a name and select the name of your collaborator.
Only registered GISAID users can be selected.

The person who created the workset is the owner and can add or delete collaborators or delete the
entire workset.

Collaborators caadd sequences to the workset

Sequences can be uplded to the workset from your PC

Uploading sequences to GISAID.

Sequences can be uploaded using the Single Upload or the Batch Upload function.

A single upload must be performed before the Batch UplbaiS S A a dzaZSR® ¢KA A& ONB
dzy NBt S AaSR FAfSaé F2f RSN

When you login tdepiFlm to upload data, your details as the submitter are automatically entered.
DL{!L5 dzaASNE FNB Fo6t& G2 O2yil Ol Afaciondte & dzo YA i (

bottom of the Isolate information page. Your email is hidden from view and not visible to those who
contact you through this button.

Duplicates Isolates i.e. Have the same name, the same collection date and the same passage will not
be upladed.
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Isolate data is added in only once, sequences are attached to the isolate

Your isolates will be flagged with a green pencil on the LHS of search results.

¢KS INBSY LISYyOAt A& GKS WSRAGQ TFdzyOltad@al | £ f 28AY:Z
Sngle Uploads

Use this function ijou are uploading a very small number of isolates to EmiFlu

© 2008 - 2019 | Terms of Use | Privacy Notice | Contact [Nl EHH

You are logged in as Naomi Komadina - logout

(c’kztnn,

Registered Users

Browse 9 upload ) 71| Batch Upload ) settings
s

Count 270538 isolates | GISAID published 146,777 isolates (648,409 sequences) | Total isolate count 270,538 isolates (1,128,041 sequences)

Predefined search Select v

EpiFlu™

J Worksets Q Analysis

Search in ® Released files ) My released files © My unreleased files ) Worksets
Search patterns [

Type H N L e Host Location
A -all- [-aiF
8 Human Africa
[ Animal |Antarctica
Avian |Asia
Chicken ~ | |Europe >

Additional filters

Collection date S
YYY-MM-DD) From To

Submission date S
Y-MM-DO) From ] To

Originating Laboratory  [fAfghanistan, Kabul] National Public Health Laboratory
[Albania, Tirana] Institute of Public Health
[Algeria, Algiers] Institut Pasteur g'Algerie
[Argentina, Buenos Aires] CEMIC University Hospital
[Argentina, Buenos Aires] Instituto Nacional Enfermedades Infecciosas C.G.Malbran -

Submitting Laboratory  [[Argentina, Buenos Aires] Instituto Nacional Enfermedades Infecciosas C.G Malbran
[Argentina, Buenos Aires] Instituto Nacional de Tecnologia Agropecuaria (INTA)
[Argentina, Mar del Platal Instituto Nacional de Epidemiologia Juan Hector Jara
[Australia, Casuarina] Royal Darwin Hospital
[Australia, Geelong] CSIRO Australian Animal Health Laboratory -

Required Segments pe2 LIpB1 LI PA LT HA LINP LI NA LI MP LI NS LD HE L P3

only GISAID uploaded isolates only INSDC imported isolates
Vaccine specific 2007 - 2008 - 2009 L) 2010 - 2011 (0 2012 £ 2013 1 2014 L 2015 L0 2016 L0 2017 L 2018 L) 2019

Click on the upload button

The Isolate ID is automatically generated

Begin filling out the form, use the drop down menus where available.

Fill in as mucinformation that you have. Metdata is valuable to researchers.

Fields that have * are mandatory.

When you select a region i.e. Africa a second menu opens up for Country selection

In Institute information, select the region & country thenopentdéd NA IA Y GAyYy 3 [ 06Q FACL
laboratories in that country opens, select the correct submitting laboratory.

You will notice that your Institute details as the submitter have been already filled in.
Once you have completed all the Isolate informatiselect the save button at the bottom RHS.

If any mandatory information has been missed it will be flagged and must be filled in before you can
move to the next section.

¢CKA&a LI IS ONBFi(iSa (GKS WwLa2tF(iS AYTF2NNIGA2YVQ (2 ¢
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EpiFiu™

__| Warkuets , Uplead ] Batch Uplosd lJ Settings ! Analysic
Tsclate BD
Isclate name®

Exampia A WisConsng 2 145/ 2001 or A/ Chickery ROStoee BE4/ 2007
Pasage desaiiyhistony

Examplaccl/c?

Trea® (A v Subbype W [—ieeci— v | Subtype N [—sees— v 0
Collection Date™ o
Location™

additional location

indnrmmation
Mot Heman
Animal
Envirgnment
Laboratan derved
edaicm -
Agitional host
information
Salett Originating lab  [A¥ice =
arenad ical Antarenen
0 e or A
R Eunse
Merth Amarica =
Originating lab~ Select_ v

i b iU
Address

Sample ID ghen by Ehe
samply provider

[AuprRa. NS Maboums] WO Colaberatne Canr i Fadrency and Research on infe .

Addresy WO Colistorating Centre for Reference snd Resserch on Infleenis
792 Elizabetn 31
hert b, Victoris 3w

Ly

Sample ID ghean by the
submitting laboratory
Aisthes

Pubd caticn
30 pblcatin

In wivo antiviral reskstance

PhanatyTe Ganotypd Unspacifiad
Antiviral resistance tested by experimental procedures

Adgmantanes Resistant ' Sensitive '® Unkmovwn ' Incondlusive
Osaltamivic Resistant U Sensitive ® Unknown U Incendlusive
Peramivie Rusistant ) Sensitivs ' Unkeeen LU Incondusive
Zanamivir Resistant ) Sensithoe ' Unimown U Incondusive
Other Resistant ' Sensithee ' Unkmown U Inconcdlushve
antigenic
characterization
Kote
T T
Doirte sogmanes | Falie || TegINSDC | | Unlag INSDC
€ cotex (M u S

[@=eN
e
w
o-
pufi
pufi
<,
0]
a
Q¢
w
L

[Fubmitter information

Submitter: Komadina, Naomi

address:

WHO Collaborating Centre for Reference and Research on Influenza

792 Elizabeth St
Horth Melbourne, Victoria 3002

Australia
Submission Date: 2019-07-04
Last modifier: Komadina, Naomi
Last modified: 2019-07-04
it released public domain sagment idartifier langn acoassion INSDC
No data found

Delete segments Release Tag INSDC Untag INSDC

Go back Help Cancel 2 Copy to... Add new segment Save
i

Add sequence

to the following page
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Registered Users EpiFlu™ My profile
6 Browse ‘J Worksets 3 Upload Batch Upload i‘j Settings 3 Analysis
diting sequence ...
sequence identifier:™ | Add your unique sequence identifier here ]
segment™ select. v |
Sequence: ™7 ;eelgd T [ATTAACCATGAAGACTATCATTGCTTTGAGCTACATTCTATGTCTGGTTTTCGCTCAAAAAATTCCTGGAAATGACAATAGCACGGCAACGCTGTGCCTTGGGCACCATGCA
PB1 SGAACGATAGT GAAAACAATCACAAATGACCGAAT TGAAGT TACTAATGCTACTGAGT TGGTTCAGAATTCCTCAATAGGTGAAATATGCGACAGTCCTCATCAGATCCTTGA

[ TGCACACTAATAGATGCTCTATTGGGGGACCCTCAGTGTGACGGCTTTCAAGATAAGAAATGGGACCTTTTTGTTGAACGAAGCAGAGCCTACAGCAACTGTTACCCTTATG

PA ATTATGCCTCCCTTAGGTCACTAGTTGCCTCATCCGGCACACT GGAGT TTAAARATGAAAGCTTCAATTGGACTGGAGTCAAACAAAACGGAACAAGTTCTGCTTGCATAAGG
I_GTACTTTCTTTAGTAG,-TT.-AATTGGTTGACCCACTTAAACTAC~C-TATC(AGCACTGAA(GTAACTATGCCAMCAAGGAA(AATTTGACAAATTGTACATTTGGGGGGT
5GGTACGGACAAGGACCAAATCTTCCTGTATGCTCAATCAT CAGGAAGAAT CACAGTATCTACCAAAAGAAGCCAACAAGCTGTAATCCCAAATATCGGATTTAGACCCAGAA

NA [CCCTAGCAGAATAAGCATCTATTGCACAATAGTAAAACCGGGAGACATACTTTTGATTAACAGCACAGGGAATCTAATTGCTCCTAGGGGTTACTTCAAAATACGAAGTGEE
MP ATAATGAGATCAGATGCACCCATTGGCARATGCAAGTCTGAAT GCATCACTCCAAATGGAAGCATTCCCAATGACAAACCATTCCAAAATGTAAACAGGATCACATACGGGGC
NS ATATGTTAAGCAGAGCACTCTGAAAT TGGCAACAGGAATGCGAAATGTACCAGAGAAACAAACTAGAGGCATAT TTGGCGCAATAGCGGGTTTCATAGAAAATGGT TGGGAGG

CRATURTOOATGGT TGGTACGGTTTCAGGCATCAAAAT TCTGAGGCAAGAGCACAAGCAGCAGATCTCAAAAGCACTCAAGCAGCAATCGATCAAATCAATGGGAAGCTGAATCGATTGATC
GGAAAAACCAACGAGAAATTTCATCAGAT TGAAAAAGAAT TCTCAGAAGTAGAAGGAAGAGT TCAAGACCTTGAGAAATATGT TGAGGACACTAAAATAGATCTCTGGTCATACAACGCGGA
GCTTCTTGTTGCCCTGGAGAACCAACATACAATTGACCTAACTGACTCAGAAATGAACARACTGT TTGAAAAAACAAAGAAGCAACT GAAAATGCTGAGGATATGGGARATGGTTGTT
TCAAAATATACCACAAATGTGACAATGCCTGCATAGGATCAATAAGAAATGARACTTATGACCACAATGTGTACAGGGATGAAGCATTAAACAACCGGT TCCAGATCAAGGGAGTTGAGCTG
AAGTCAGGGTACARAGATTGGATCCTATGGATTTCCTTTGCCATATCATGTTTTTTGCTTTGTATTGCTTTGTTGGGGTTCATCATGTGGGCCTGCCAAAAGGGCAACATTAGATGCAACAT
TTGCATTTGAGTGCATTAATTAAARAC

Add your ID in the Sequendentifier field

{ St SOG GKS &aS3vySyid e2dz FNB FRRAy3IZ GKSy LI adas
If you have seleetd HA and pastein the NA sequence this will be flagged as an error which needs
to be fixed.

If there is an error in the sequence which places a stop codon in the wrong place, this is also flagged
and can be amended immediately

Once saved the Isolate page reopens remdgdd a new segment. The bottom of the page now has
the segments available added as well as the upload date and the date it was last amended.

Submitter information

Submitter: Komadina, Naomi
Address: WHO Collaborating Centre for Reference and Research on Influenza
792 Elizabeth

st
North Melbourne, Victoria 3088
Australia

‘Submission Date: 2019-07-04
Last modifier: Komadina, Naomi
Last modified: 2019-07-04
edt  reieased public doman segment dentier lengin accession INSCC
¥ e n A ascoE 1748 ERI1401150
DeretE TTRewase || TagINSOC | | UNEg TNSDCT
( Go back @ Help ¥ cancel ,\J Copy to ~$ Add new segment H Save

A correct sequence appears as below. The Isolate has correct data, with correct sequence and needs
to be releagd tobecome publicly accessible tegistered usersf GISAID

@oome 4 vocktoresons () worksets J upload (T3] sotch uplosd ) settigs [} Anaiysis

Sequence Kentiier:=  ABCOE
segment A
seavence:®
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Examples of flagged errors

Cin B e T . . B

e B koo ( vk G e Tk bt ) swos peaais | orowse 4 Backtoresuts () worksets Y uplosd [TF] oatch uplosd ] settings [} Analysis
Editing sequence
NELOE | Sequence identifier:™ Eﬁ

Sl ]
‘Sequence:™ 3tgasgeces TaCtagtagt TCTECtEtat SCattiaces CCRCAMITEC Acacatta LEtatagelt atcatgcess -
el daal | g 7 conticescs paacigtag scacartact speemsst gacagias ChCACiCig Lasiciicts gagacassc
o 1 Tl 6002 v ang atascggasa actatgcash ctaggageed TARCCCCATE GEOTTIGEET IAPKGRANCH TLECTERCTE GALCCIEED

i TOOSEEE SOTTGES MR OIS DI EBS setccopar supmtcact cccacesca SENRCALEEE CCLMCHTLEL BEAMRCHTCE MOLLCOEACS SLEEROCELE
e -np.nm AR SN VTS G AT 0008 MR tacccages getttcetcs sttatgajgs Getasgagas casttgasct <o atttgasags Citgnastat
9 20 Sttt e ol aafomt A s S e i e
ftctacassa cttgotats sctegttesa asggesstt Catacccass getcoscces acctacatts atgetassgs

[T
e

picecap tipn segtctat
= T e it SO Sl st st B et ROt i
AENNT BzoKREtie | nanicta cetaccessy 3 e e T e e e T e
aMdben (UL Frrvoes i i1 4 ot oo reres, | Tnnme ot ‘“"-’5“ S e . e
Coonlon sbeasnsd | SanaaALe weaaR A lgenes peion
Svgrt niseaem

o The segment has been switched from N to Ha. |
031 MAATLWALLY TFTY LGGVAPLILG KENIAGHILG
081 HPECESLSTA RSWSYI Seoment successfully saved. | PIRDSIGVT AiCPHsasES
SESCCFiPE TATRRO
RV laanTsireg vy
G5 Sowrarray ccer = | R et
wca ESTATVOI TATYSTVASS LVLWSLGA SFIACSIGSL

Submitter information

Submitter: Komadina, Maomi
Address: WHO Collaberating Centre for Reference and Research on Influenza

792 Elizabeth St
Morth Melbourne, Victoria 3080

Australia
Submission Date: 2019-07-04
Last modifier: Komadina, Maomi
Last modified: 2019-07-04
edit released public domsin sagment identifier length accession INSDC
Q\‘ no ng HA 1743 EFI1481150

| Delete segments || Release | \ Tag INSDC || Untag INSDC |

| ( Go back || @ Help | | ¥ cancel || ii.J Copy to.. | £ Add new segment Iﬁ Save |

Yellow triangle indicates there is an error

Registered Users EpiFlu™ My profile
‘a: Browse I.L_J Worksets .3 Upload @ Batch Upload ﬂ Settings Analysis
My unreleased files
edit | Mame Passage FE2 PE1 A Ha MF MA WF ME HE P3 Collection date Lineags Subtype Izal
[y | ATesunzoig ny 2013-07-04 k1 EPI
How to release to ERiF Database
Submitter informa
Submitter: Komadina, Naomi
Address: WHO Collaborating Centre for Reference and Research on Influenza
792 Elizabeth St
MNorth Melbourne, Victoria 3@@@
Australia
Submission Date: 2019-07-04
Last modifier: Komadina, Naomi
Last modified: 2019-07-04
edt  releasec public domain segment identifier length accession INSDC
\«} [ | o no HA ABCDE 1745 EPI148115
=

Delete segments |

Go back Help Cancel | | 1 Copy to... Add new segment Save
< ® b3 L

Tag INSDC | Untag INSDC
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Select the tick box on LH, either for each virus or for all, sttedRelease button on the RHS.

& RAALFLIISINI FNRY Waeée dzyNBf SIF&aSR FAfSaQ |y
R TAfSa¢

Laz2ftl S
NEf SIas
If an isolate has been released and you find that there is a problem with the isolate it can be

removed fom the Released Files back to My unreleased files by conta#ingce @giaid.organd
NEljdzSadAy3a GKFIGd GKS AazftldS 0SS WdzyNBt SIaSRQ X ao
guestion.

Batch Uploads

To use the Batch Upload Sheselect Batclupload sheet, accept the T&Cs then download the
sheet.

When the sheet opens up

2ty 19_gissie_epilu uplosder (1)t [Competibility Mode] - Exce

Good Neutr
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