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(A) Before application Point of Error (B) After application

of mutagen Catastrophe of mutagen

Mutation rate/replication

Seg. 1 TCC TTC CAG ACC TAA Seqg. 1 OO TTC CACS ACC TAD

* * + - &

Seg. 2 TCC TTA CAG ACC TAR Seq. 2 TCA TTA CAGC ACT TAS

Holmes PLOS Biol 2004
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Papio anubis™ - baboon Old World Monkeys
Ervthracebus patas™® - patas monkey

Chloroecebus aethiops™ - African green monkey

Pango pygmaeus - orangutan
Pan troglodytes™ - chimpanzee
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Goriffa gorilia - gorilla



remarrnioTuHnH

p " v o
et )

M2 kanan y
B » e

visualscience.ru




AN INFLUENZA VIRUS %:,,:

Hemagglutinin

MNeuraminidase

M2 ion channel

Ribonucleoprotein
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Figure 1| Performance of the five models. We fitted the statistical models in
two ways. In one, we implemented a Bayesian reversible-jump®” Markov
chain that moved among the five statistical models estimating their
parameters while simultaneously jumping among trees in the posterior
sample (Supplementary Information). Allowed to run for many iterations,
the proportion of time the chain spends in each model measures its posterior
probability of describing those data. In the second method, we fitted each
maodel separately in its own Markov chain that estimated the parameters of
the statistical model while moving among trees, recording the harmonic mean
af the likslibands Thaced an camnles fram chaing that wers riin for
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http://www.cdc.gov/flu/professionals/laboratory/antigenic.htm



Fig. 2. Comparison of antigenic and genetic evelution of influenza A virus. (A) Phylogenetic tree of
the HA1 nucleotide sequences, color-coded based on antigenic clusters of Fig. 1. Multiple trees
were built using a reversible site-dependent nucleotide ML method (37). There was good consensus
among trees, and the tree with ML is shown. (B) Genetic map of the HA1 amino acid sequences,
color-coded according to the antigenic clusters of Fig. 1. The vertical and horizontal axes represent
genetic distance, in this case the number of amino acid substitutions between strains; the spacing
between grid lines is 2.5-amino acid substitutions. The orientation of the map was chosen to match
the orientation of the antigenic map in Fig. 1. (C) The same antigenic map of influenza A virus
strains as shown in Fig. 1, except for a rigid-body rotation and translation of the pre-TX77 clusters
(fig. S2) to match the genetic map and except that virus strains are represented by colored circles
and antisera by open squares. Arrows indicate the two cluster transitions for which the amino acid
substitution N145K is the only cluster-difference substitution (Table 1, fig. S1).

Smith et al. Nature 2004
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All of the 2015-2016 influenza vaccine is made to protect against the following three viruses:
san A/California/7/2009 (H1N1)pdmO09-like virus

san A/Switzerland/9715293/2013 (H3N2)-like virus

«a B/Phuket/3073/2013-like virus. (This is a B/Yamagata lineage virus)

http://www.cdc.gov/flu/about/season/flu-season-2015-2016.htm

Influenza A Virus [233]
*A (HIN1)pdmO9 [14]: All 14 (100%) influenza A
(H1N21)pdmO9 viruses were antigenically characterized

Northern Hemisphere vaccine.
A subset of 95 H3N2 viruses also were
antigenically characterized; 94 of 95 (99%) H3N2
viruses were A/Switzerland/9715293/2013-like by HI
testing or neutralization testing.
Influenza B Virus [71]: Forty-four (62%) of the influenza
B viruses characterized belonged to B/Yamagata/16/88
N lineage and the remaining 27 (38%) influenza B viruses
http://www.cdc.gov/flu/weekly/ characterized belonaed to B/Victoria/02/87 lineage.

40

Influenza Positive Tests Reported to CDC by U.S. Public Health as A/California/7/2009-like, the influenza A (H1N1)

e RPOIROLIRS, RO SUTRRECY. 20115-15 Soakon component of the 2015-2016 Northern Hemisphere.

) e —— *A (H3N2) [219]: All 219 H3N2 viruses were genetically
2 sequenced and all viruses belonged to genetic groups
g ] sttt for which a majority of viruses antigenically characterized
g N 26 sl were similar to A/Switzerland/9715293/2013, the
F 7 influenza A (H3N2) component of the 2015-2016
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Table 3: Antiviral resistance by influenza virus type and subtype, weeks 40/2008-41/2009

Virus type
and

Resistance to neuraminidase inhibitors

Resistance to M2
inhibitors

[ subf
2 type Oseltamivir Zanamivir Resistant
<5 tested n (%)
a F Isolates Resistant Isolates Resistant
o \.'\,, tested n (%) tested n (%)
- A(H3M2) &47 0 606 0 703 703 (100%)
=
A(HINT) 284 279 (98%) | 284 0 131 2 (=1%)
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