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From the sequence and structure we can partially a -
deduce important properties of the virus

* Infect different hosts ¢ Spread more easily
* More or less severe * Antigenic drift, drug resistance
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Simply paste/upload your sequence(s):
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Get list of identified mutations
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Map of cities with the HA D239G mutation

Ocean

AFRICA

[The city with red label i
appearance of the mutat
label. Number in the Ia s frequency of occu
labe! indic ates that there are 10 or more occurrences in that city

As there are too many cities with viral isolates carrying this mutation, cities with number of
occurrences below 3 are not labeled in the map above
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Key to alternative position numbering:

g FluSurver numbering
- {absolute as in 2009 H1M1 pandemic }
HA1 225 Classic al HIN? strain numbering

HA1 222
Chosen reference:
Position in reference:
Ahin reference:
Adin query:

Alternative
numberings

Mutation HA D238G alr HA
sequence) in 28 countries. The first strain with this mutation, collected in April 2008,
was ATexas/11/2008(H1N1). The mutation most recently umed in strain A/New

York/08/2014(H1N1). collected in April 2014. (see map)

See detsiled global statistics for this position

A mutation at the position equivalent to HA 239 has been reported in the fiterature
to be related to host specificity shiff.

A combination of mutations including the postion equivalent to HA 239 has been
reported in the lterature to be related to host specificity shiff.

As seen in resohved structures of proteins from

related strains, the HA position equivalent to your mutation is invoived in:

el eptor binding

- viral oligomerization interfaces
- binding small ligandis)

- antibody recognition sites

Frequency of mutation over time
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See all interactions for this position
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Publed search for this mutation (i

2012 2013 i

Patient/Sample: HA_F1N1_Human_2008_! 3
Mutation(s): 1338V, 52207 P1003
\Wildty pe residue only

BE

P100S

Reference: HA_H1N1_Human_2009_California07 ( StructureiModel Details)

if position is part of available structure.
Hove o see its position number. Right-click for more options.

Structure models

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

Protein: HA
Influenza type: Avian, Human H1N1 (2009)
Mutation (as in paper): D222G or D225G
neutral AA: D
neg. eff. AA: G
Effect: host specificity shift
Comment:

HA D239G is also referred to in the literature as D222G
or D225G using alternative (e.g. seasonal H1/H3)
numberings. It has been found to alter host cell receptor

occur as
effect c
mutation is also

y be relevant surveillance if the
found in the original clinical sample.
Literature reference

(Mutation D222G or D225G in the paper is at an equivalent position of the
mutation in your query)

Result for comparison with reference selection: H1N1_Human_2009_Californiad7 | Back to Reference Selection
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1338V
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Number of Annotations

Literature-curated genotype to phenotype effect annotations

Effect Type # Annotations Example:
host SpECiﬂCity shift 136 Known effect(s) of mutations at position equivalent to
. your mutation:
virulence 106
antigenic drift / escape mutant 84 protein: HA
strong drug sensitivity change 40 Influenza type: Avian, Human HIN1 (2009)
. o Mutation {as in paper): D222G or D225G
mild drug sensitivity change 30 neutral AA: D
other 23 neg. eff. AA: G
Effect: host specificity shift
total (2015) 419 Comment:
HA D239G is also referred to in the literature as D222G
or D225G using alternative (e.g. seasonal H1/H3)
. numberings. It has been found to alter host cell receptor
Annotations per SUbtype specificity from human alpha-2,6 to also include avian-
like alpha-2,3 sialic acid which is more common in
120 ciliated human cells of the lower respiratory tract. While

this mutation has been found in higher proportions in
severe cases, it is IMPORTANT to note that it also can
100 occur as egg or cell culture adaptation. Therefore, its
effect would only be relevant for surveillance if the

mutation is also found in the original clinical sample.

80 Literature reference

(Mutation D222G or D225G in the paper is at an eguivalent position of the
mutation in your query)
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Important — FluSurver for Mutation Interpretation

HA Q2421

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.



New drug sensitivity altering mutation NA S247N
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Global occurrence of new variant Structural context of mutation
Drug effect mutation detected in FluSurver Found circulating in 10% of samples in
2 Singapore and 30% of samples in Northern
Australia in early 2011.
f°-°.°’°... ; ¢ Experimentally measured increase of IC50

1 =* : for Tamiflu by 6-fold and Relenza by 3-fold
' 3 but normally administered dose of drugs
still sufficient.

Phylogenetic context of new variant

Bioinformatics  Co/laboration with NPHL/Ministry of Health Singapore and

Insti
A*STAR B WHO Collaborating Centre for Reference and Research on Influenza.



Addition of Glycosylation to Influenza A Virus Hemagglutinin Modulates Antibody-Mediated
Recognition of HIN1 2009 Pandemic Viruses. Job ER, Deng YV, Barfod KIK, Tate MD, Caldwell N,
Reddiex S, Maurer-Stroh S, Brooks AG, Reading PC.
J Immunol. 2013 Mar 1;190(5):2169-77.
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Glycan at 136

Addition of a glycan to A(H1IN1)pdm HA through a K136N
mutation was associated with resistance to neutralizing
Abs and showed enhanced growth in A(HIN1)pdm-
vaccinated mice, consistent with evasion of Ab-mediated
immunity in vivo.
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Mutation frequency pattern highlights relevant changes

FoldX stability for
N1lpdm in FluSurver
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Frequency of mutation over time
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2009 2010 201 2012 2013 NA Mutations

Frequency of mutation over time

me New H275Y permissive mutations
B o Hurt et al. J Infect Dis. 2012 Jul 15;206(2):148-57.
" B ez Butler et al. PLoS Pathog. 2014 Apr 3;10(4):e1004065.
50 IHA:Efsg - .
i Change in pH-dependency of fusion
B HAP200S Maurer-Stroh et al. PLoS Curr. 2010 Jun 1;2:RRN1162.
& S Cotter et al. PLoS Pathog. 2014 Jan;10(1):e1003831.
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0 12
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Temporal frequency plot in FluSurver



Current H3N2 strains with HA passage bias mutations in antigenic sites

Y2355

H3N2-MAY-NPHL13-IMHO021.4 v
vs. A/Victoria/361/2011(H3N2)

Passage bias
info added to
FluSurver

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

WHO CC H9Y, Q49R, N161S,
EPI_ISL_128750  Melbourne ll\\llllDD(éll(((;' ,
via NPHL N294K
US CDC via
EPI_ISL_135838 WHO CC E4/E1 HOY, Q49R, N1615,
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

- viral oligomerization interfaces
- binding small ligandis)

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 15 preferred over WV 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 mutation is involved in:
- host cell receptor binding
- antibody recognition sites
- binding small ligand(s)
- is involved in binding host protein(s)

Q172H - 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.



H5N8 sequence analysis with FluSurver@GISAID

Allows detailed analysis of mutations relative to A/baikal teal/Korea/Donglim3/2014(H5N8)
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Together with FLI Germany

Emerg Infect Dis. 2015
May;21(5):860-3.
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See interactions of position HA 157 in related structures.
See interactions of position HA 350 in related structures.
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