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Introduction Introduction

&% Influenza Infection [Homo sapiens] 4. Immune System signaling

. Influenza Life Cycle
- Binding of the influenza virion to the host cell
BioHealthBase BRC has a strong interest in understanding T Cabrntodaes Enanoss ot rarsaion

‘b Caveolae Endocytosis

Influenza virus characterization to date has focused on

Host-Pathogen Interactions (H-PI). To this end we have | m,’:;“ » serotype information reflecting the hemagglutinin and
worked with the Reactome project to add pathways for the & oot s e it e e e neuraminidase proteins expressed on the surface of the
Influenza virus and the corresponding human host pathways. i 1 P Influenza virion. An example of a this is the avian Influenza
The Reactome project is a collaboration among Cold Spring ST e oo L designation of H5N1. Resources and science have limited
Harbor Laboratory, The European Bioinformatics Institute, [ this characterization. We propose a more complete
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and The Gene Ontology Consortium to develop a curated L Ao R—

%, Assembly of Viral RNP Complexes in the Host Cell Nucleus

characterization of Influenza virus strains based on the clades

resource of core pathways and reactions in human biology. . zy ol of individual proteins. Our analysis includes an objective
i s S it oo s way of determining the number of clades resulting from
3%, Release it . . i .
& o Ecson o roars e single-linkage cluster analysis utilizing a plateau
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Binding of NS1 to dsRNA [Homo sapiens]
Recent Work S characterization.
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Our contributions to the Reactome project follow a four stage Pl
plan as enumerated below. We have completed the initial s - E—
work of the first two stages and are currently working on ; NSl .
uptiprosen s snd ol mastion) YA Comple oompaent ot spece] Influenza NS1 Sequence Identity versus Clade Number
stage three. e . _ .
3 Figure 4. Influenza A virus NS1 full length protein
Stages — " 5 sequences aligned using the MUSC.L program and
subsequently order as a phylogenetic tree using
P ———— Y ] 2 : CLUSTALW. Th : . .
: . The results of the single-linkage clusterin
1. Develop a high level framework for the Influenza A . ) dotormined thore are 6 NS1 clades l’o; T f;guenza g
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ur work to date includes the development of the high leve step in the reactome pathways including molecules involved, Sequence Indentity

framework of the Influenza A virus pathways in Stage 1, as
well as the addition of the toll-like receptor 3 (TLR3) and the
retinoic acid inducible gene I (RIG-I) host response pathways
in Stage 2.

a brief description, references, and Gene Ontology terms.

Figure 3. A graph of sequence identity threshold versus the
number of resulting clades using single-linkage clustering
through the BLASTCLUST program. The plateau shown
between sequence identity score 81 through 86 demonstrate
that the resulting number of clades are immune to small
changes in sequence identity.
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Methods

Our analysis consisted of aligning thousands of full length
Influenza protein sequences gathered from the NCBI's
Influenza resource using the MUSCLE program. Following the
multiple sequence alignment trees were constructed using the
clustalw software. The BLASTCLUST implementation of
single linkage clustering was then used to cluster the /nfluenza
proteins. Sequential sequecne similatiry cutoffs were computed
and plotted resulting in a characteristic plateau of the number
Figure 1. A diagram of the Influenza A virus life cycle of clades. The plateaus demonstrate clade that are immune to
accompanies and summarizes our efforts to add /nfluenza minute changes in sequence similarity.

virus pathogen pathways to the Reactome database project.




