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Our goal is to
develop
means to
analyze and
share diverse
types of data
on pathogens

Diverse Data Web Application

Users Phylogenetic Mapping
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Presentation Notes
Observations on viruses used:

geographic data - place of isolation

temporal - time of isolation
 
field sciences - host, environment

genomic - nucleotides amino acids



Inferences made and used:

evolutionary trees - mutations
host shifts, connections among isolates


-~ Three cases of influenza like illness




If we sequence the genomes of the
pathogens the three outbreaks can be
interconnected and understood via their
connections to background data
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Directionality  of spread

Genetic data combined with evolutionary and geographic inference
allows us to determine from where are the biological agents are coming.




This inference
would not be possible with occurrence or news data


=
Where did the pathogen originate ?

From Asia? - From Eurdpe.?
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® Or did the pathogen originate In
North America and will it spread abroad ?

To Asia ? ' . To Europe?
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Directionality  of spread

Genetic data combined with evolutionary and geographic inference
allows us to determine from where are the biological agents are coming.
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would not be possible with occurrence or news data


Which hosts carry a pathogen ?

AVIAN INFLUENZA

Wild Birds Only Partly to Blame in Spreading H5N1

Experts studying the H5N1 avian influenza
epidemmic have long been at odds over whether
wild birds play a major role in spreading the
deadly disease. Last week, after poring over the
latest surveillance data, a group meeting in
Rome reached a consensus: Wild birds play a
role in the viruss huge geographic jumps, they
said in a statement at the end of the meeting,
but the main means of transmission s the com-
mercial poultry trade. With that question at
least partially settled, one research group intro-
duced a new puzzle by raising doubts about
whether the right sampling techniques are
being used in wild bird surveillance programs.

Meanwhile, as human H5N1 cases con-
tinue to surface in Indonesia, World Health
Organization ( WHO) scientists have con-
cluded that although there may have been
cases of human-to-human transmission in a
family cluster, there isstill no evidence that the
behavior of the virus is changing.

Much of the attention at the International
Scientific Conference on Avian Influenza and
Wild Birds, jointly sponsored by the Rome-
based United Nations Food and Agriculture
Organization (FAD) and the World Organiza-
tion for Animal Health in Paris, focused on the
results of the European Unions wild bird sur-
veillance program. According to FAQ, among
nearly 100,000 dead and live wild birds tested
for the HSN1 virus over the past 10 months,
741 proved positive, all of them dead. The
H5N l-infected birds came from 13 European
countries, with Germany the hardest hit.

Although the European surveillance pro-
gram did not find any live birds carrying the

any, form a natural reservoir for the virus. A
group from Erasmus University in Rotterdam,
Metherlands, presented yet-to-be-published
results suggesting that healthy birds can carry
the virus and go undetected, as has been sug-
gested by recent studies. They expenimentally
infected six species of wild ducks with the
H5N1 virus and saw a spectrum of responses
ranging {rom quick death to no clinical signs
ofillness. Perhaps even more significant, they
found that the virus 1s shed far more heavily in
an infected bird’s pharynx than through its
feces. Thijs Kuiken, a veterinary pathologist
involved in the study, says this raises ques-
tions about the conclusiveness of current sam-
pling techniques that rely on cloacal swabs or
the collection of bird droppings. For future

Dead in the water. Wild swans were some of the
first victims of HSM1 in Europe.

important; so many clues could be clarified”
says Slingenbergh.

Separately, WHO is continuing to follow
the largest cluster of human H5N1 cases
uncovered so far, involving an initial apparent
casein a 37-year-old Indonesian woman living

in rural Sumatra v
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Doubts hang
over source of
bird flu spread

The H5NI avian flu virus has spread to Africa
and the European Union for the first time.
Attention is focused on controlling the out-
breaks, especially in Nigeria, where, as Nature
went to press, four farms in two adjacent
provinces were confirmed as being affected,
with further spread suspected. But experts are
also urgently trying to confirm the cause
of the virus’s geographical spread. Although
migratory birds have been widely blamed,
some believe that the risks posed by the
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Which trade processes carry a pathogen?

chickens

ducks

smuggled eagle



Molecular Evolution of the Avian Influenza (H5N1) PB2 protein.
This mutation confers increased replication in mammals
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H/NS 2013-14 PB2 E627K

This mutation confers increased viral replication in mammals



Salmonella barellly in frozen raw
yellowfin tuna

joint work with Maria Hoffman, Marc
Allard, Eric Brown et al.,
US FDA Center for Food Safety and
Applied Nutrition

http://minipointmap.herokuapp.com/mai
npage/dispEarth

http://www.ncbi.nlm.nih.gov/bioproject?L
inkName=bioproject_bioproject&from_ui
d=159317




Transmission Events

Given a tree generated by phylogenetic analysis of genetic
sequences for pathogens, Transmission events are discovered by
change in the “place of isolation” character optimized on a tree
(e.g., Atlanta, Boston, Chicago).

U Boston to Chicago
U Atlanta to Boston




Quantifying the
Transmission Events

Atl = Bos
\, Atl = Chi
Bos = Chi

\)
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