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.
ﬂ Bioinformatics . ‘
Institute
A*STAR




First steps: find, select and add isolates to analyze from the EpiFlu™ database
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Released files

=dit Mams |zolats D Subtyps Host Collection date FPazzags PB2 PB1 PA HA NP MA MP |

v AdAnhui/1/2012 EFI_ISL_138T35 HTNZ Human 20132 Ei 2280 274 M 1683 1487 1358 g2 1

. AjShanghail2i2013 EPI_ISL_138738 HTNS Human 2013 Ei 2280 2274 25 1683 1497 1338 582 i
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After selecting strains on the left, click add to analysSi
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Select “FluSurver”




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

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

Filter ) align DNA (NC) @ align Proteins (AA)

[Fan Elwe ez FHa Emi Elmz Elemz oMz Elm Elna Elns Ensi Cnep Cnsz Clea Clee

1-Fz [COpe1 O HE CleE2

D Seguence name EP1:WS5-Nr |=olste name NCEI-Id Length
AdAnhui1/2013 (HAY EPI43250T7 AdAnhui/ 1:2013 1683 {comply
AfShanghai/1/2013 [HA) EPI433488 AiShanghaif1/2013 1683 {comply
AiShanghsiZi2013 (HA) EFI432502 AlShanghsiZ2013

1683 {compl)
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Important usage notes:

The main application scenario for FluSurver is to highlight phenotypically or epidemiologically 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 will 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 and novel reassortant swine flu
H3N2v.

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 __y
detection of the
closest reference.

Flease take a look at the Erequently Asked Questions and Tutorial if you are new to FluSurver.

Loaded protein sequences of your selected isolates for FluSurver analysis:
»HA_A/Shanghaif2/2013_138738
MNTQILVFALIATIIPTNADKICLGHHAVSNGIKVNI LTERGVEVVNATETVERTNIPRICSEGKRIVDLGQCGLLGT ITGPPQCDQFLEFSADLIIERREGSDVCYPGKFVNE|
EALRQILRESGGEIDKEAMGFTYSGIRTNGATSACRRSG5SFYAEMENLLSHT DNALF PQMTESYRNTRESPALIVHG IHHSVSTAEQTELY GSGHELVTVGS SNYQQRSEVESE
GRRPQVNGLSGRIDFHWLMLNPNDIVIFSFNGAFIAPDRASFLRGE SMGIQSGVOVDANCEGDCYHSGETIISNLPFQNIDSRAVGKCPRYVEQRSLLLAT GHENVPEIPEGR|
GLFGAIAGFIENGWEGLIDGWYGFRAQNAQGEGTALDYKSTQSATDQITGKLNRLIEKTNQRFELI DNEFNEVEKQ LGNV INWTRDS I TEVH SYNAELLVAMENQHT IDLADS
EMDKLYERVERQLRENAEEDGIGCFEIFHKCDDDCHAS IRNNT Y DHSKYREEAMONRIQIDPVK LS SGYKDVILWF SFGASCFILLAIVMGLVE ICVENGNMRCTICT
>HA B/Bnhuif1/2013_138739
MNTIQILVEALIATIIPTNADKICLGHHAVSNGIKVNILTERGVEVVNATETVERTNIPRICSKGKRIVDLGQCGLLGT ITGPPQCDQFLEFSADLIIERREGSDVCYPGKEFVNE
EALRQILRESGGIDXEAMGFTYSGIRTNGATSACRRSG5SFYAEMRWLLSNT DNARF PQMTKS YRNTRESPALIVHGIHHSVSTAEQTKLYGSGHELVTVGSSNYQQSFVPSE ~
GARRPQVNGLSGRIDFHWLMLNPNDIVIFSFNGAFIAPDRASFLRGHSHMGIQSGVRVDANCEGDCYHSGGIIISNLPFQNIDSRAVGKCPRYVEQRSLLLATGHENVPEIPEGR

-

Flease select the reference strain(s) to compare to:

Automatic detection of closest reference (larger selection of sthgins, not always full genomes, NOT SUITED to judge reassnnment}E

Analyze with FluSurver

Continue

x Clear list

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.
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Result for comparison with reference selection: HTN7_Human_2003_Netherlands219 [ Back to Reference Selection ]

Query Best reference hit % AA identity % length coverage # mutations List of mutations

V18I, 5201, VB3I, .T1504, D180S5, 1195V, . T205A, 1218V,
Q2421 12521, E286G, N314D, E328R, R347G, T419N, R423K, M436],

A AJA M72013 138728 AJ IHTNT) 98 07 92 418 27 el leasl, Ecobly, o180, ES2oh, Radlly, 12790, Reson, Masbl
HA_AJANhui/2013_13873%  AJ/Netherlan 03(HTNT} 85.071 82.418 22 14640 151501 AS50V
find closest related seguences _'I""\'_ir' _m‘a_v‘
V181, 5201, VB3I, . T150A, A1535 D180N. 1195V, T2058A, 1218V,
. . P237T, 1252, E286G, N2920, H293Y, N3140, E328R, R347G
& AJS M/2013 138737 AJ) IHTNT) 95.07 93 418 77 + g : . . g 3
HA&_AJ/Shanghaif/2013_138737 n_NetherIan 03(HTNT} 85.071 82.418 22 RADZK. M436| NABAD, 15150
find closest relsted seguences —'I""\' in _[,Lm‘,‘_
V181, 5201, VE2I1, . T150A, D1890S, [196W, . T205A, 1218V,
n P - o [ P o - Q2421 1252, E286G, N3140, E328R, R347G, T413N, R423K, M436I,
HA_AIShanghail2/2013_138738 Al/Netherlan O3(HTNT) 96.071 gedg 2z T T aman leeem meEmv

H4B4D, |515M, AS50W

find closest related show in structure

snces

Right-click here to save/download mutation report table for archiving or import to Excel

Back to Reference Selection

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
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Welcome = Registered Users EpiFlu™ FAQ My profile About GISAID l.bii.a-star.edu.sg/METHODS/ flusurver/beta/tmp/trmp_HA_HTN7_Hurman_2003_Metherland: Q
" p pu — - . eference: HA_HTNT_Human_2003_Netherlands213 (Structure/Model Details)
‘a Browse g Back to results |-L.IJ Worksets ; Upload Batch Upload ij Settings 3 Analysis atient/Sample: HA_A/Anhui/1/2013_138738 it
utation({s}: AS50V, 520i M35V, 1218V, T208A, D{305, 1252M, N314D, R423K, VI8 T41aN,
i3 M438( E32BR, A34T G, N484D, E28EG, I515M, T1504, ., @242L
'ildtype residue only displayed if positicn is part of available structure
owver with mouse owver residue to see its position number. Right-click for more options.

rec: hum he usage scenario that wi gwe the mnst
fruitful and reliable results are current surveillance sequences with very close relation to used vaccine strains, mdudmg some candidates for avian flu and novel reassortant swine flu
H3MN2v. Plezse tzke 2 look 2t the Frequently Asked Questions and Tutorisl f you ars new to FluSurver, There i akc 2 special note for using FluSurver results in publications.

Result for comparison with reference selection: HZN7_Human_2003_Netherlands219 [ Back to Reference Selection ]

Query Best reference hit % AA identity % length coverage # mutations List of mutations

m

V18], 5201, Ve3l, . T150A, D1908 1195V, . T205A, 1218V,
HA_AMAThUI/2013_138738  AMNetherlandsiZ19/2003(HTNT)  96.071 85418 2z G2E2L1202M E2UEG 34D EIZER RIS T419H. RAZIK MAZEl
find closest pitat quences
hanghai1/2013_138737 Ailetherl [2003(HTNT)  86.071 88418 22 e enin Iotam
find clost 1sequences show in srucwrs
V18l 5201 V63l . T150A, D1308 1195V, . T205A, 1218V,
HA_A/Shanghai@2013_138738 AMNetherlands 96,071 93.418 22 Q2421 1262M, E286G, N3140, E328R, R347G, T419N, R423K, M436l,

find closest relat

a iy HA Q242L & mendel.bii.a-star.edu. sg,ﬁ'METHDDSf'ﬂusurverfb L@ﬂ
® 2013 BIl. All Rights R Key to alternative position numbering:
o FluSurver numbering [ mendel bii.a-star.edu. sg-l'-;1ETH"'D':-flu-'-ur-.'er-Pete-EFFE"'T"‘-Hi Q
240 R L
(absolute as in 2009 H1N1 pandemic) =roT =TT =T oo TO SO O T T TSI TS T TTe T T
HA1 228 Classical H3NZ strain numbering comparable to those of wild type. Escape mutant MAb =
) HA1 223 Classical H1N1 strain numbering HCGE
H7N9 HA example: closest annotated Chosen reference: HA_HTNT_Human_2003_Netherlands219 Literature reference
reference strain in FluSurver was an H7 from T T YT 242 [Mutation L226P in the paper is at an equivalent pasition of the
. . . H H 3
an outbreak in the Netherlands in 2003. With AA in reference: a mutation in your query |
96% identity, or 22 mutations, this is close A n query: L )
enough for first interpretation. I e inan I Protein: HA 3
. A mutation a =F..SII n=::|u|\-s ent to as been reporte in Iterature 1o .
The structure view ShOWS that the be related to gntigenic drift / escape mutsnt snd host soecificity shift and other. . Inﬂue_nza tYDe. Human H3N2 (NIA)
highlighted red and orange mutations are Mutation (as in paper): Q226L £
|Ocated II’] the hOSt receptor blnd|ng pOCket A combination of mutaticns including the peosition equivalent to HA 242 has been neutral AA: Q
« » R . . reported in the literature to be related to host specificity shift. .
The “red” Q242L mutation is equivalent to neg. eff. Ad:L A
Q226L (|n H3 numbering) Wh|Ch haS been As seen in resolved structures of proteins from Eﬁect: hOSt SI:]EUﬁC”:'}'r Sh|ft
reported '[0 increase 2,6 hOSt receptor related strains, the HA |:_=ﬂsldt;|l EE“q_u:lr:LEIni: ‘:u.' mutation is involved in: Comme_nt: N . .
affinity, which is one important factor why - ntibody recoanition sites Increasing affinity of receptor-binding to SA_2,6Gal and
: ! . . decreasing affinity to SA_2,3Gal (Tablel.).
this avian strain can infect humans See sl interactions for this position Literature raferance
(Mutation Q226L in the paperis at an equivalent pesitien of the
mutatien in your query)




FluSurver — an online tool to make sequence analysis and
mutation detection/interpretation easier
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=, the usage scenario that will 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 and novel reassortant swine flu

AJSingapore/GH285/2009(H1N1)

Tachyon 11364 hits £ g
T efefban
Rank Score g2J2565
1 1.0 GFBAT - -

2 0.9914 GFBAT

3 0098718 GcreaT

4 0098294 GreaT

5 097872 GFRAT

6 097872 GFRAT

7 097872 aFepaT

8 097872 arFepaT

9 097872 aFepaT

10 097872 aFepaT

11 097872 arFepaT

12 097872 arFepaT

13 097872 GFepaT

14 097872 GFepAT

15 097872 GFepAT

1c oo

© gil29454444) | gb |ADF10043.
© gil299781614 | gb |ADJT40477.
© gi|325451706 | gb |ADZ1352L.
© gilZ294611208 | gb |ADF27356.
© gil32632Z0207 | gb |ADZS3124.
© gi|425786025 | gh |AFXO684L.
+ gi|316986112 | gh |ADUTES1E.
+ gi|295147036 | gh |ADFS0503.
+ gil307071034 | gh |ADNZ471E,

H3N2v. Please t

Query

|2 Length: 469 |

Hit Seq =/ Filter:

i 251748198 gb | ACT10319.
- ¢il300117086]gb | ADJ6T981.
- gil326320245 |gh|ADES3143.
- gil2591218599 | gh | ADDS46SS.
- gil251833646 | gh | ACT22016.
- 10294544923 |gh|ADFL0109.

zke 2 lock at the Freguently Asked Questions and Tutorisl if vou are new to FluSurver, There

: Plain | Jalview | Raw _i Downloads: FASTA | MAFFT | Raw . Params: internal, NCEI NR-24070523 sequel

5 also

a2 special note for using FluSurver results in publications.

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

Best reference hit Y AA identity % length coverage

NA AfCalifornia/07/2008(HTNT)

find closest related sequences

[}

1=}
(=]
[
o
[=]

100.000

Right-click here to save/download mutation report table for archiving or import to Excel

Back to Reference Selection

[ Databases: @al Oppe ORefseq O SwissProt/UniProtke & Limit. @250 O 1000 Onone
neuraminidase [Influenza h virus (A/Hong Kong/2369/2009 (HIN1))]gi| 254548844 |gh|ACT67256. 1] neural
neuraminidase, partial [Influenza R virus (AfPerth/26272009(H1H1))]
neuraminidase [Influenza & virus (A/Hong Kong/FFD/2009 (HINL))]

1]
1|
1l

1| neuraminidase [Influenza & wirus (A&/Mexico/InDRE797/2010(HIN1)]]

1| neuraminidase [Influenza & wirus (&/0sakas180/2009 (HIN1))]

1| neuraminidase [Influenza & wirus (&/0ntario/25913/2009 (H1N1)) Jgi|307071058|gb |ADN24730.1| neuran!
1| neuraminidase [Influenza & virus (4/0ntario/10016/2008 (H1N1)) Jgi|294544523|gh |ADF10058.1| neuran!
1| neuraminidase [Influenza 4 wvirus (A/Netherlands/2445b/2009 (HIN1) )]

1| neuraminidase [Influenza & virus (&4/Lyon/48.49/2009 (HIN1))]

1| neuraminidase [Influenza & virus (A/Taiwan/6663/2009 (HINL))]

1| neuraminidase [Influenza & virus (A&/Hong Eong/23369/2009 (HIN1))]

1| neuraminidase [Influenza i virus (A/Viet Naw/12032005/2009(HI1N1)}]

1| neuraminidase [Influenza & virus (A/England/00350009/2009(HIN1)) Jgi|316956114|gb|ADOTE313.1| new
1| neuraminidase [Influenza & virus (A/3ecul/1370/2009 (HIN1))]

1| neuraminidase, partial [Influenza 4 wirus (A/Canada-AB/RVZ325/2009 (HIN1))]

g

# mutations

List of mutations

V106l H2480, H275Y
show in structure

ositions:

sensitivity

or resistance!

Find closest reference
strain and database hits!
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r further research znd should idesly be combined with experiments| testing
n of any predicted phenctypes, Im anthy, any direct n on patient treatment should not be ba sclehy on these compu al predictions,
ed reference sequences used for annotation transfer of equiv e mainhy comprised of strains that recently infected humans, Therefors, the usage scenario that will 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 and novel reassortant swine flu
HZEN2v. Pleass tzke 2 lock 2t the Freguently Asked Questions and Tutorisl if you are new to FluSurver, Thers s 2lso 2 special note for using FluSurver results in publicstions.

candid

tion scenaric for FluSurver is to highlight phenotypé

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

Query Best reference hit % AA identity length coverage # mutations List of mutations

V106l 2430, H2T5Y
in structu

NA AfCalifornia/07/2008(HTNT)

find closest related sequences

[}

Singapore/GN285/2009(H1N1)

1=}
(=]
[
o
[=]

100.000

MA drug sensitivity positions:

esistance!

wnload mutation report table for archiving or import to Excel

>NA_HIN1_Human_2009_California0?
gi[ 229396465 | gh| ACQE3272 | neuraminidase [Influenza i virus
(A/California/07/2009 (HIN1) )] USA20090409

Length - 269 Back to Reference Selection

Score = 989 bits (2558), Expect = 0.0
Identities = 466/469 (99%], Positives = 469/489 {100%)
Frame = +3

Query: zi  MNPNQKIITIGSWCHTIGHMANLILQIGNITSIWISHS IQLGNQMQIETCNQSVITYENNT 200 . . i
MMPNQEIITIGSVCHTIGHANL ILQIGN T8 TUISHS IOLGNGNQIE TCNQSVITYENNT tics Institute (BIl), Singapore
Shjot: 1 MNPNQRIITIGSWCHMTIGHANLILOIGNIISIWISHSIQLGNCNQIETCNOSVITYENNT 60 ledicina Genomica (INMEGEN), Mexico

Query: 201 WVNQTYVNISNTNF LLGQSVVSWELLGNSSLCPVSGVATTSEDNS IRIGSHGDUFVIREP 380
WVNOTFVH TSHTHF A RGOS VVEVRL AGHSSLCPVSGTAT YSKDNS+RIGSKGDVFVIRER
Shjct: 61 WVNQTYVNISNTHF AAGQSVVSWELAGHSSLCPVSGVATTSKDNSVRIGSKGDVFVIRER 120

Query: 381 FISCSPLECRTFFLTQGALLNDEHSNGTIKDRSPYRTLHSCPIGEVPSPYNSRFESVAUS 560
FISCHEPLECRTFFLTQGALL TIKDREP TRTLMSCP IGEVPSP YHSRFESVANS
Shjct: 121 FISCSPLECRTFFLTQGALLNDEHSNGTIKDRSPYRTLMSCPIGEVPSFYNSRFESVAUS 180

Query: 561 ASACHDGINWLTIGISGPDNGAWAVLEVNGIITDTIKSWRNNILRTQESECACUNGSCFT 740
ASACHDGINWLTIGISGPDNGAVAVLEYNGI ITDTIKS WENNILRTQESECACVNGECF T
Shjot: 181 ASACHDGINWLTIGISGPDNGAWAVLEVNGIITDTIKSWRNNILRTOESECACVNGSCFT 240

Query: 741 VHTDGPSDGOASTRIFRIEKGKIVKSVEMNAPNYTYEECSCYPDSSEITCVCRDNWHGSN 920
VHTDGPS+GOAS TRIFRIEKGKIVKSVEMNAPN T +VEECSCYPDESE ITCYCRDNWHGSH
Shjot: 241 VHTDGPESNGOASYRIFRIEKGKIVKSVEMNAPNYHYEE PDSSEITCVCRDNVHGSN 300

A — Check alignment to reference hit!

RPWVSFHONLEVQIGY ICSGIFGDNPRPNDETGSCGPVSSNGANGYKGF SFRYGNGYI TG
Shjot: 301 RPWWSFHMOMLEYQIGYICSGIFGDI T PUSENGANGURGFSFRYGHGYIIG 360

Query: 1101 RTKSISSRNGFENIWDPNGWTGTDNNES IKQDIVGINE QEPELTGLDCIRF 1280




FluSurver — an online tool to make sequence analysis and

Black

Green

Blue

Red

mutation detection/interpretation easier

Surver .

0 wsting candidste mutstions for further ressarch znd should idesly be combined with experiments| testing
N O kn OWn eﬁe CtS v or recommendation on patient treatment should not be based sclely on these computational predictions.
| ianifican wprised of strains that recently infected humans. Therefore, the usage scenario that will give the most
( east s 9 ca t) » used vaccine strains, including some candidates for avian flu and novel reassortant swine flu
new to FluSurver, There is also a special note for using FluSurver results in publications.

0 Common

1aute | Back to Reference Selection

1 At Slte Of |nteract|on :ntity % length coverage # mutations List of mutations

At site knownto €

involved in drug- | ? ey

binding, alter host- T
specificity.

wn report table for archiving or import to Excel

rence Selection

At site known to
alter virulence, =
3 cause drug
(most significant)  resistance, reverses
premature STOP

codon in PB1-F2. Check list of mutations!



FluSurver — an online tool to make sequence analysis and
mutation detection/interpretation easier

MNA H275Y

Key to alternative position numbering:
278 FluSurver numbering -
- {absolute as in 2009 H1M1 pandemic) -

274 Classical H3NZ strain numbering

275 Classical H1N1 strain numbering

Chosen reference: MA_H1M1_Human_2005_Californiad7 pok ons for further ress
werity o il n on patient treatment sl

ch and should

= d not be

L = = mainhy comprised of strains that recently infected humans, Therefors, the usage scenario that will give the most

AA in reference: relation to used vaccine strains, including some candidates for avian flu and novel reassortant swine flu
b1 if you are new to FluSurver, There i zlso 2 special note for using FluSurver results in publications.

A& N guerny:

Paosition in reference:

ce selection: auto | Back to Reference Selection

Do SulBET/2012{H1N1), colled
222 map) 2 AA identity % length coverage # mutations List of mutations
statistics for this posit
—
PR HET5Y

5 in structure

=
=1
=3
r=1
b=1
t=1
[}

MA drug sensitivity positions:

r resistance!

equivalent to NA 273 ha

ad mutation report table for archiving or import to Excel

k to Reference Selection

See sl interactions for this position

Based on FoldX structural stability calculations HZTSY is pred
strongly destabilizing which could represent a fitness disad

= 4 55 kcal’meol)

cted to be stitute (BII), Singapore
wantage (3 ina Genomica (INMEGEN), Mexico

Pubbded search for this martation (incheding shernative nsmbsring)

Click on mutation of interest for details!
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mutation detection/interpretation easier

NA HZTEY Miap of cities with the NA H275Y mutation
Key to alternative position numbering:
FluSurver numbering
{absolute as in 2008 H1M1 pandemic)
274 Classical H3NZ strain numbering
275 Classical H1N1 strain numbering
Chosen reference: NA_H1N1_Human_2008_CalifornialT

275

hy interesting te muti
med severity or recommendati
e mainhy comprised of strains tha
relation to used vaccine stra
| if you are new to FluSurver, T

ce selection: auto | Back { ©ro0sk:

The city with red |abel indicates first appearance of the mutation

ndicate |ater appearance of the mutation. The city with the recent appesrance of the
) . ) i mutstion has the green label. Number in the indicates freq ence of the
¥ AA identity % 1@ND 1 utation in that city. A dot in the Iabel indicstes that there sre 10 o nces in

Paosition in reference: T
A& in reference: H
R

A& N guerny:

City with label

hat city

i many cities with viral isolates camrying this mutation, cities with number of
A mutation lent to NA 275 has been

terature to

w 2 are not labeled in the map above

g Map of countries with the NA H275Y mutation
Binsbi0 1

- 3

ad mutation report table for w ‘j

k to Reference Selection

See sl interactions for this position

Based on FolX structural stability calculations HZTEY is predicted to be

strongly destabilizing which could represent a fitness disadvantage (245G

= 4 55 kcal’meol)

stitute |
ina Genomica (INMEGEN), Mes

I}, Singapore

‘lumber of occurences

oveosces @ (I

Pubbded search for this martation (incheding shernative nsmbsring)

e 1 1o e [
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FluSurver — an online tool to make sequence analysis and
mutation detection/interpretation easier

MNA H275Y
Key to alternative position numbering:
278 FluSurver numbering
{absolute as in 2008 H1M1 pandemic)
Classical H3NZ strain numbering
Classical H1N1 strain numbering
NA_H1N1_Human_2008_CalifornialT

274
275
Chosen reference:
Paosition in reference:
A& in reference:
A& N guerny:

27
H
il

H1N1). The mutat

Grandz Do = ZOVZ(HTINT),

occumed in strain A’Rio Grande Do Su

=== =l

Baszed on FolX strectursl stability calculations

strongly destabilizing which could represent a fitness disadw

= 4 55 kcal’meol)

Pubbded search for this martation (incheding shernative nsmbsring)

Check if there are other mutations

at same position!

rith experiments| testing
omputational predictions.
scenario that will give the most

sl rutations for further ressar
m =nt trestmant sh
= mainhy comprised of strains that recenthy infected humans, Therefore, the w
relation to used vaccine strains, including some candidates for avian flu and novel reassortant swine flu
| if wou are new to FluSurver, There is 2lso 2 special note for using FluSurver results in publicstions.

y interesting
rity or recomme 501
sage

ce selection: auto | Back to Reference Selection

Y AA identity % length coverage # mutations List of mutations

e———
show in structure
59.360 100.000 3 - -
— MA drug sensitivity positions:

r resistance!

ad mutation report table for archiving or import to Excel

k to Reference Selection

Mutation statistice for NA at position 275
AA  #0cc. % Geo Distribution Co-occurrences

stitute [BIl), Singagore )
=== . ) X ] 0.10
na Genomica ([MNMBEEEN), Mexico
Kt 197 248 {geo) {co-occur)
13 0.18
H 7740 97.28 reference aa reference aa

ALL 7958 100.00
Seguences were compared to reference strain A/California/07/2008(H1N1) AGMS3851.

Last updated on Sep 02nd 2013 by Raphael Tze Chuen Lee

labove are the occurrences of all amine acid residues at position 275 in NA. For statistics of all position

in NA in this subtype click here: HIN1 NA mutations table




12
FluSurver — an online tool to make sequence analysis and

mutation detection/interpretation easier

Check for temporal

Frequency of mutation over time

maaree ST occurrence patterns!
tring
W NA-H2T75Y Lring
NA-I321V L icny
75 W NA-K432E
M NA-N200S h and should idezlly be combined with experimental testing
B NA-N248D ould not be based solehy on these computational predictions.
E 5. Therefore, the usage scenario that will give the most
I NA-N369K - didates for avian flu and novel reassortant swine flu
50 L [ MNA-N44S wllaz ..\IILT_\JA te for using FluSurver results in publications.
W na-Po3F TR RS
recent
W NA-SE2N Lo g;,.z
— [ NA-T215]
25 W nA-V1086l =
I NA-V241]

L4 in the List of mutations
W NAVEIE [ =

; AN

@ ot R o> o W ol T3'mas besn
W] ] \Q A \Q o o O ey
0% 020 et O ac® \0 A AT NN WS \’?» \?f AW AT ==
2w 207 80 2098 90 20 ':P 2° ESNETRRISRE
folvad in:
el
The line chart above shows the frequency of mutations in NA over time. Only mutations that were present in more than 30 percent of circulating st in any of the months were
represented in the line chart. Flease note that the frequency of mutation in the maost recent meonths tends to fluctuate as the database are still being populated
ved to be =
Accession Protein Strain WildtypeAA Position MutatedAA Frequency Date of ion(YYYYMMOD] Remarks mt,age I".: Mutation statistics for NA at position 275
ACYD2001  NA {#ltaly/137/2009(H1N1)) M 1 L 1 20090700 {co-pocur) T
AA % Occ, 3 Geo Distribution Co-occurrences

AC| NA {A/Poland/202/2009({H1N1)) N 2 | 4 [geo) 20090710 {co-pocur) S - - -

NA [AKenya/0T 1/2010(H1NT}) N 2 H 2 geo) 20101128 [eo-cceur) . X 8 0.10

§ . - " . - - . Bring)

Al NA {A/New York/3099/2009(H1N N 2 s 1 20090429 {co-pocur) _ ¥ 197 243 | ErerTIio
A N (A Texss/44313702/2002(H1N P 3 s 2 jgeo) 20090821 {co-oocur) - 12 .
Al NA {A/Pernambucc/120924/2012{H1N1}) P 3 Q 1 20121002 {co-ooour) - T
A NA orestan/1582/2009(H1N1)) N 4 K 5 [geo) 20090727 {co-pccur) H 7740 87.28 reference as reference as
Al NA ) N 4 T 5 {geo) 20091110 {co-pocur) ALL 7958  100.00
A & WL1313/2009( ] 2 {geo) 2009 {co-pocur) P T T A
= A (#/Huzlang/SWL12122003(HINT) h ‘ ! -a= 20081118 Semesr Seguences were compared to reference strain A/California/07/2008(H 1M1 ) AGMS3851.
AGIS4208 NA {A/South Carclina/28/2008[H1N1}) Q 5 R 3 {geo) 20090723 {co-pocur) Last updated on Sep 02nd 2013 by Raphael Tze Chuen Les
ADKB0212 NA {A/Lisboca/B0/2008(H1N1)) Q 5 H 2 [geo) 20090814 {co-pocur)
ACY30121  NA {AJltaly/181/2009{H1N1]) (o] 5 K 2 [geo) 20090700 {co-pocur)
ACY4E255  NA {A/Singapore/ONITE/2009(HIN1Y) Q 5 P 3 jgec) 20090708 {co-oocur) labove are the occurrences of all amine acid residues at position 275 in NA. For statistics of all position
ADDB4500 NA [AXian/001/200HHIN1}) K (1 N 7 [gec) 20090903 {co-oocur) in MA in this subtype click here: H1N1 NA _mutations table
ADG NA {A/CaliforniaVRDLES/2Z009{H1N K [ R 4 [geo) 20091017 {co-pocur) L
ADV172S NA {A/Thailand/CU-B23! 10{HN1}) K (] E 3 {gec) 20100420 {co-pocur)
ADKSESES  NA (A/Lima/WRAIRSESSF/2003HIN1}) K [ M 1 20090827 {co-oocur)
ADKBTI1Z NA {A/Qingdac/1215/2009(H1N K [} T 1 20090812 {co-ooour) |

NA AK=r‘\,s 071/2010{H1N1 | 7 v 1 20101129 {co-ooour)




Mutation frequency pattern highlights relevant changes

Frequency of mutation over time . .
Frequency of mutation over time

100 W NA-I321V 100 V W NA-I321V
W NA-KS4N W NA-I34V

I NA-N200S

[ NA-K432E
e M NA-N248D M NA-N200S
W NA-N36IK = M NA-N248D
I NA-N44S I NA-N3BIK
N W NA-Q45H N A W NA-N3GTK

o A [l NA-S52N 0 W NA-N44S
W NA-V1061 W NA-R220K

W NA-V2411 M NAT2151

W NA-V2411

25 // 25 I nAveal
0 _ 0 /\
2009 2010 2011 2012 2013 o o o Bt @ A g g nE g P
o g o 1@“@'@\“@1@\“‘ QO @ @t g g g e ®

Frequency of mutation over time

100

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

W HA-E391K

W HA-E516K Butler et al. PLoS Pathog. 2014 Apr 3;10(4):e1004065.

W HA-H155Q
HA-1338V

75

W HAK180Q
W HA-K300E

B icoos Change in pH-dependency of fusion
W HA-P200S Maurer-Stroh et al. PLoS Curr. 2010 Jun 1;2:RRN1162.

W HA-S1016

B HAS160G Cotter et al. PLoS Pathog. 2014 Jan;10(1):e1003831.

W HA-S202T

50

25

172V

2009 2010 2011 2012 2013

Example HIN1pdm in FluSurver
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FluSurver — an online tool to make sequence analysis and

mutation detection/interpretation easier

Country Strain PE2 PE1 2 PA HA P M M2 1s1 NS2 Date of collection(YYYYMMDD}
28T P
TM N248D H2TEY
- - - - - N248D HZTEY E482K
MN2480 H2TEY
- . - - - N248D H27EY E
G41R N44S V1081 V2411 N242D
H2TEY
- FZ248
S202T A214T S220T
S48
4| P2245 KT18Q
(344N 13541 P25 NE2KI3

N458S ME48]

051 NZ48D HIT

G41R N445

G41R Ne4S

ad mutation report table for archiving or import to Excel

- to Reference Selection

Mutation statistics for NA at position 27
AA  #0cc. % Geo Distribution \Qoocurrenoes

d on FokiX structurs H2ZTEY is

ability calculat

stitute [BIl), Singapuss

strongly destabilizing which could represent a fitness disadvantage ina Genomica (INMEGEM, Mesice X 8 0.10
= 4 E5 kcal'medl) . ¥ 197 2.48 {geo) {co-ocaur)

13 0.18
Pubbded search for this martation (incheding shernative nsmbsring) o H 97.26 - Hozrrn o

ALL

Seguences were compared to reference strain AJ/California/
Last updated on Sep 02nd 2013 by Raphael Tze Chuen Lee

F2008(HIN1)

C heck for CO—OCCU rri ng m utati OnS ! ;ﬁ-?;einﬂtr:i;h:uEESEUEFFCTCT‘-E;;;;ﬂ;:frﬂin;z‘d;x:t:z::Et::;::ecgmcn 275 in MA. For statistics of all position



FluSurver — an online tool to make sequence analysis and
mutation detection/interpretation easier

Known effect(s) of mutations at position equivalent to
your mutation:

MNA H275Y
Key to alternative position numbering:
FluSurver numbering

275 - ;
{absolute as in 2008 H1M1 pandemic)

274 Classical H3NZ strain numbering

275 Classical H1N1 strain numbering

Chosen reference: NA_H1N1_Human_2008_CalifornialT

o

Paosition in reference: 27
A& in reference: H
A& N guerny: St

H1M1). The mutat
2012(H1N1},

soourrsd in strain

ocoumed AlRio &

Baszed on FolX strectursl stability calculations
strongly destabilizing which could represent a fitness disadw

= 4 55 kcal’meol)

Pubbded search for this martation (incheding shernative nsmbsring)

Check for associated literature!

Influenza type
Mutation {as in paper)

Effect

g y interestingzn te
m rity oy recommen
e mainhy complifised of strain
relation t7 used vaccine
| if you zfe new to FluSury

Comment:

Literature reference
rnutation in yournqueary)

ceielection: auto Bacs o meizience aeiELLL |

& NCBI

Protein:

neutral AA:

[d neg. eff. Aa:

RS

s Human HINL (20067
FH274Y

H

Y

_strong drug resistance
“{drug name in comments)

Tamiflu but not Relenza resistance (Table 3)

[Mutation HZ»4Y in the paper iz at an equivalaent position of the

Publ&ed.gou PuUbMed ~]|

U5 Mational Library of hdedicine
National Institutes of Health

Advanced

Display Settings: () Abstract

Artimicrob Agerts Chemather. 2008 Sep; 52091 3254-92. doi 10.1128/8AC.00555-08. Epub 2005 Jul 14,

Surveillance for neuraminidase inhibitor resistance among human influenza A and B viruses circulating

worldwide from 2004 to 2008.

Sheu TG, Deyde YW, Okomo-Adhiambo M, Garten RJ, 0 ¥, Bright BA, Butler EM, Wallis TR, Klimay Al, Gubareva LY,

Influenza Division, Mational Center for Immunization and Respirstory Dizeases, Centers for Dizease Control and Prevention, Atlanta, Georgia 30333, USA.

P'-'bm“-‘duvv Publled

‘mfluenza AND (neuraminidase OR NA) AND (H275Y OR H274Y)

US National Library
National Institutes of

Show additional filters

Article types
Clinical Trial
Review

More

Results: 1 to 20 of 239

EJRSS Save search Advanced

Display Settings: () Summary, 20 per page,

[[] Neuraminidase inhibitor susceptibility surveillance of influenza viruses circulating worldwide during
1. the 2011 Southern Hemisphere season.

Sorted by Pub Date Send to: ¥

Page 1 of12  Mext> Last=>

Text availability
Abstract available
Free full text available
Full text available

PMID: 23575174 [PubMed - in process)
Related citations

Okomao-Adhiambo M, Sleeman K, Lysén C. Nguyen HT. Xu X, Li Y, Klimov Al, Gubareva LV
Influenza Cther Respi Viruses. 2013 Sep;7(5):645-58. doi: 10.1111/irv.12113. Epub 2013 Apr 10

Eunctional and structural analysis of influenza virus neuraminidase n3 offers further insight into

Custom range PMID: 23824808 [PubMed - in pracess]

Related citations

Publication o

dates 2. the mechanisms of oseltamivir resistance.
5 years LiQ, QiJ WuY, Kiyota H. Tanaka K.

10 years

Jvirol. 2013 Sep;87(18):10016-24. doi: 10.1128/V1.01129-13. Epub 2013 Jul 3.

Suhara'Y, Ohrui H, Suzuki Y, Vavricka CJ. Gao GF.

15
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mutation detection/interpretation easier

NA H275Y

Key to alternative position numbering:

o7E FluSurver numbering
{absolute as in 2008 H1M1 pandemic)

274 Classical H3NZ strain numbering

275 Classical H1N1 strain numbering
Chosen reference: NA_H1M1_Human_2005_Californial7 pgically inf

Paosition in reference: 275 Fa:j.sa

= mainky ¢
A& in reference: H relation
AS in query: ¥ | if you 3

Mutation MA HZTEY aleady occurred 157 times {2.48% of 3ll samples with NA

seguence) in 27 countries. The first strain with this mutation, collected in May ce selec
2008, was AlMexico cityfCIATNZ0IEHINT). The mutation mast recenthy

occurmed in strain A/Ric Grande Do Sul887/2012{H1N1)}, collected in June 2012,

{see map) % AA

See detsiled globsl statistics for this position

A mutstion at the position equivalent to MA 273 has been reported in the

litersturs to be relsted to mild dreg resistsnce and strong drug resistance. |
99
A combination of mutstions inclueding the position eguivalent to NA 2753 has been
reported in the litersture to be related to strong drug resistance.
. 3 2 n ad muts
As s=en in resolved structures of protsins from Jmol 8§
relsted strains, the NA position equivalent to your mutstion is invelved in: —_
- drug binding kto R e
Description:
See sl interactions for this position The reference position NA 275 (red atoms) comesponds to position 273 on viral chain A [yellow
badkbone) and is within & A from drug RAZ [pink stoms).
Based on FolX structural stability calculations HZTEY is predicted to be stitute (8 ) . . o
strongly destabilizing which could represent a fitness disadvantage [44G - E_r—n_" See all 18 interactions for this position

= 4 &5 keal'meal)

[ Click to save image |

Pubbded search for this martation (incheding shernative nsmbsring)

PODB ID 189V
Subtype Mot aveilable
Strain B/LEE 40

PMID of reference

Check for structural interactions! "




New drug sensitivity altering mutation NA S247N

eoe
@

I
i

Global occurrence of new variant Structural context of mutation

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.
Phylogenetic context of new variant

Collaboration between Bioinformatics Institute, A*STAR with Euro Surveill. 2011;16(23):pii=19884.
NPHL/Ministry of Health Singapore and WHO Collaborating
Centre for Reference and Research on Influenza.
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FluSurver — an online tool to make sequence analysis and
mutation detection/interpretation easier

MNA H275Y

Key to alternative position numbering:
278 FluSurver numbering -
- {absolute as in 2009 H1M1 pandemic) -

274 Classical H3NZ strain numbering

275 Classical H1N1 strain numbering

Chosen reference: MA_H1M1_Human_2005_Californiad7 pok ons for further ress
werity o il n on patient treatment sl

ch and should

= d not be

L = = mainhy comprised of strains that recently infected humans, Therefors, the usage scenario that will give the most

AA in reference: relation to used vaccine strains, including some candidates for avian flu and novel reassortant swine flu
b1 if you are new to FluSurver, There i zlso 2 special note for using FluSurver results in publications.

A& N guerny:

Paosition in reference:

ce selection: auto | Back to Reference Selection

Do SulBET/2012{H1N1), colled
222 map) 2 AA identity % length coverage # mutations List of mutations
statistics for this posit
—
PR HET5Y

5 in structure

=
=1
=3
r=1
b=1
t=1
[}

MA drug sensitivity positions:

r resistance!

equivalent to NA 273 ha

ad mutation report table for archiving or import to Excel

k to Reference Selection

See sl interactions for this position

Based on FoldX structural stability calculations HZTSY is pred
strongly destabilizing which could represent a fitness disad

= 4 55 kcal’meol)

cted to be stitute (BII), Singapore
wantage (3 ina Genomica (INMEGEN), Mexico

Pubbded search for this martation (incheding shernative nsmbsring)

Check for stability
or passage effect
(if available)!



Frequency rise points to role of permissive mutations

Temporal appearance and frequencies of HIN1pdm
neuraminidase mutations in Genbank and GISAID —NAEEE

100 —NA-M151
90 N \/\ —NA-N1895
-Eﬂ 70 —NA=N386S
5 6 —NA-N397K
E —NA-N44S
£ >0 —NA-S247N
g 40 —NA-S366N
E 30 —NA-582P
3 — NA-T332K
g 20
R
10 6
0 Toa .
2288 NA-V62I 23]
groe NA-V81A 51
FOIdX prediCtS increase in StrUCtu ral Stability for * H275Y H275Y+ H275Y+ H275Y+ H275Y+ H275Y+ N386S V2411 N369K
mutations that were increasing in frequency and T N
were fixed in Newcastle strains. NA Mutations

Hurt AC, Hardie K, Wilson NJ, Deng YM, Osbourn M, Leang SK, Lee RT, lannello 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.



Current H3N2 strains have HA passage bias mutations in antigenic sites

H3N2-MAY-NPHL13-IMHO021.4 /

\'4
vs. A/Victoria/361/2011(H3N2) W /

Same isolate but different passage
(A/SINGAPORE/22/2012 NPHL: GP1187-2012)

WHO CC H9Y, Q49R, N161S,
EPI_ISL_128750 Melbourne I:\/Inli:))(éll(((;, Q172H, V202G, Y235S,
via NPHL N294K
US CDCvia
EPI_ISL_135838 WHO CC E4/E1 HIY,1QA98, Ni6ls,
N294K
Melbourne

As seen in resolved structures of proteins from
related strains, the HA position equivalent to your mutation is involved in
- host cell receptor binding ¢ ]

- antibody recognition sites QJ’
- viral oligomerization interfaces

- binding small ligand(s)

See all interactions for this position
V202G

Passage bias info available:
In subtype H3, G at this position is preferred over V in MDCK cells with odds ratio
of 129.53. In subtype H3, G at this position is preferred over V in SIAT cells with
odds ratio of 95.05

As seen in resolved structures of proteins from
related strains, the HA position equivalent to your mutgtion is involved in
- host cell receptor binding ¢, |
- antibody recognition sites € __|

- binding small ligand(s)
- is involved in binding host protein(s)
Q172 H - viral oligomerization interfaces

See all interactions for this position

Passage bias info available:
In subtype H3, H at this position is preferred over Q in SIAT cells with odds ratio of
67.59




FluSurver — an online tool to make sequence analysis and

The main application =4
and werification of any pf
Chur curated reference 5
fruitful and reliable

H2ZN2v. §

AlSingapore/GN2

Institute
At ETAN

Reference: NA_H1N1_Human_2009_Califernial7 {Structure/Model Details)
Patient/ Sample: A/'Singapore/GHZE5/ 200 HINT)
Mutation{s}: N248D, V106 HZT5Y

‘Wildtype residue only displayed if positicn is part of available structure.

Howver with mouse over residue to see its position number. Right-click for more options.

Jmol_8

See interactions of position N& 248 in related structures.

n MA 108 in relsted structures.
on MA Z7E in relsted structures.

See interadlic f p
See interactions of posi

[ Click to save image |

mutation detection/interpretation easier

=r resezrch znd should idesly be combined with experiments| testing
atment should not be based sclely on these computational predictions,
tt=d humans. Therefors, the usage scenario that will give the most
some candidates for avian flu and novel reassortant swine flu
pecial note for using FluSurver results in publicaticns.

e Selection

# mutations List of mutations
show in structure
3
MA drug sensitivity positions:
26.0.1
Raducad sensitivity or resistance!

mport to Excel

View all mutations
together in structure
or homology model
of reference strain!

21



FluSurver — an online tool to make sequence analysis and

mutation detection/interpretation easier

Our curated reference o
fruitful and reliable
H32N2wv. {

AlSingapore/GN2

Biesrfarma
Instigute
*ETAN

Reference: NA_H1N1_Human_2009_Califerniali |Structure/Model Details)
Patient/ Sample: A/Singapore 285/ Z00HINT)

Mutation{s}: N2480, V108l HZ75Y
Wildtype residue only displayed if positicn is part of available structure.

Howver with mouse over residue to see its position number. Right-click for more options!

ombined with experimentzl testing
on these computational pradictions.

Information of the template of 3NSS used to model NA_H1N1_Human_2009_cCalifornia07

|PDB 1D ERES
|Subtype H1N1
|Strain A/CALIFORNIA/O4/2009
Structure Title THE 2009 PANDEMIC H1M1 MEURAMINIDASE M1 LACKS THE 150-CAVITY IN ITS ACTIVE SITES
PMID of Reference ot Avziable
\iral Protein NEURAMINIDASE
I (Corresponding Chain A

Information of the alignment of NA_H1N1_Human_2009_cCalifornia07 with 3NSS

[ [Tdentity i Length [F-value [Bit Score

[
|100.00 [388 0.0 797

Alignment of NA_H1iN1_Human_2009_California07 with 3NSS used for structural modeling

22

3¥33 GIDKNESIEQDIVSINEWIGYS
[f3_HIN1_200%_CALIFORNIAQT GIDKNESIEQDIVSINEWIGYS
_sen=zvd

VELIRSRFRENT IWI 363313 FCEVNIDTVERIWEDEAELEFTID
VELIRGRFEENT IWISG33I3FCGVNIDTVERIWEDGAELEFTID

QHFELTGLDCIRE

_aln.pe= 10 20 a0 20 €0 70 80 E 100 110 120 130 120 150]
2§33 IVELAGNIILCFVISHAIYSEONSVRIGIKEDVEVIREET, LIQEALL ST IEDRIFYRTIMACFISEVEIEYNIRTES 2ACHDGINWLT 151 36F INGAVAVLEYNEI ITDT IRIWRNNILRTQE IEC]
MA_HIN1_2005_CALIFORNIAQT SVELAGHIILCFVIGWAIYSEONSVRIGIRGDVIVIREETISCIE LIQEALLNDERINGT IEDRSEYRT IM3CF IGEVE SFYNIRFE SVAWI A3 ACHDEINWLT 161 355 DNGAVAVLEYNG I ITDT IRSWRNNILRTQESES]
_consrvd
_aln.pe= 160 170 180 1s0 200 210 220 270 280 250 200
an3s " MTDSEINGRAIYRT FRIERSE IVESVEMNA PN YHYEECSCYED3SETTCVCRE w3E E 3FRYGNEVWIGRTES I 33ANGEEMTWDENGHT]
MA_HIN1_2008_CALIFORNIAQT QR IYRIFRIERSEIVESVEMNAPNYHYEECSCYPDIZETTCT WUSENQNLEYQISYIC: SERYENGVRIGRTEST THDENGHT|
_cenzzvd
_aln.pes 310 az0 aso ag0 amo 280 aso

Jmol_8
interactions of position N& 248 in related structures. CheCk Source and

i
interactions of position W& 108 in related structures.
interactions of position N& 275 in related structures.

[Click o save image template similarity of

See
See
See

structure/nomology model!



FluSurver — an online tool to make sequence analysis and

mutati

The main application scenario for FluSurver is to by

and werification of any predicted phenotypes. Impol
Owur curated reference sequences used for annotatk

fruitful and reliable results are current survg

H3N2v. Fleass tzke = look at the Fref

Known effect({s) of mutations at position equivalent to
your mutation:

Protein: N&
Influenza type: Human HIMNL (20063
Mutation (as in paper): H274Y
neutral Ad: H
neg, eff. A& Y
Effect: strong drug resistance
{drug name in comments)
Comment:
Tamiflu but not Relenza resistance (Table 3)
Literature reference

(Mutation HZ24Y in the paper is at an equivalent position of the
mutation in yous query)

Publfed ;-

U5 Natianal Library of Medicine
National Institutes of Health

| PubMed ~||
Advanced

Display Settings: () Abstract

Artimicrob Acents Chemother. 2008 Sep;52(9):3284-92. doi: 10.11284AC 00555.08. Epub 2008 Jul 14.

Surveillance for neuraminidase inhibitor resistance among human influenza A anc
worldwide from 2004 to 2008.

Sheu TG, Devde VM, Okomo-Adhiambn M, Garten R, Xu ¥, Briaht B, Butler EN, Wallis TR, Klimov A, Gubareva Lt
Infuenza Division, Mational Certer for Inmunization and Respiratory Diseases, Certers for Disease Cortrol and Prevertion, Atland

Summary of critical drug sensitivi ositions

Effect ose to drug in

Ref.num. X
annotation 3D structure {<5A)

Residue Type

V118 wt 116 (N2) sensitive
no known effect

Al i (common wildtype AA)

118 (N2)

E119 wit 119 (N2) sensitive
- 24 (NS no known effect
S | | L (common wildtype AA)

wt 136 (N2) sensitive

wt 151 (N2) zensitive

wit 155 (N2) sensiive

wt 156 (N2 no known effect
: - ' (common wildtype AA)
wt no known effect

) (common wildtype A&)
wit ) sensitive

no known effect

Rt (common wildtype AA)

wt E ) sensitive

wt no known effect
{common wildtype A&)
wit i) sensitive
wi i) sensitive
no known effect

et (common wildtype AA)

wt no known effect
’ (common wildtype A4}

wii 46 (N2) sensitive
no known effect (mt)
effect
sensitive
sensitive

no known effect
(common wildtype AAY

no known effect
(common wildtype AAY

no known effect
(common wildtype AAY

sensitive

no known effect
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DISCLAIMER: This table is not suitable to unambigously determine drug
resistance but should rather serve to help selecting candidate
positicns/mutations that may have an effect for further experimental testing.
Vicinity of a mutation to the drug in 3D structures does not automatically
imply an effect on the drug and reguires further careful modelling andior
experimental testing. Most of the available effect annotations refer to
specific subtypes and may hence not apply exactly to your guery. Please
read the annotation carefully and follow up the provided links to the original
literature to judge whether a similar effect on drug sensitivity for your query
may be plausible.
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Also useful for analysis of other segments!
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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.
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