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from emergence to control
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* A brief review on emergence

 Research progress: from receptor
discovery to novel diagnostics,
vaccine and therapeutics

e Future directions
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Outbreaks
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| First Hendra virus outbreak in Australia

Time: September 1994
Place: Hendra, Brishane
Death: 14 horses, 1 human

Infected: 7 horses, 1 human
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Known spillovers....
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Nipah virus outbreaks in Malaysia (Singapore)

(1998-1999)

o

IIIII



o0 b e asd oy SREN ARSI TI S SRR N SR

2001 |

Siliguri 66 cases 49 deaths

Naogaon 12 cases 8 deaths
2002

No cases
2003

Meherpur 13 cases 9 deaths
2004

Rajbari 31 cases 23 deaths

Faridpur 36 cases 27 deaths

Bangladesh

2005
Tangail 12 cases 10 deaths o(\‘a
2006 \“ w
No cases
2007
Thakurgaon 7 cases 3 deaths
Kushtia 8 cases 5 deaths
Nadia 5 cases 5 deaths
2008
Manikgon) 4 cases 4 deaths
Rajbari 6 cases 5 deaths Bay of Bengal Myanmar

Total 207 cases 152 deaths ~ "0Klomeers



From: owner-promed-ahead-edr@promed.isid.harvard.edu Of ProMED-mail
Sent: Friday, 4 February 2011 8

To: promed-ahead-edr@promedmail.org

Subject: PRO/AH/EDR> Nipah virus, fatal - Bangladesh: (FR)

The director of the Institute of Epidemiology, Disease Control and

Research [IEDCR], Mahmudur Rahman, on Sunday [23 Jan 2011] said that 5
people were infected with the Nipah virus in Faridpur and Rajbari

districts and 4 of them died this month [January 2011].
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From receptor discovery to novel
diagnostics, vaccine and
therapeutics
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Host range

For most previously known paramyxoviruses, host ran ge
IS limited and interspecies transmission is rare. T his is
NOT true for henipaviruses.

In vivo:
At least 3 Pteropid and 2 non-Pteropid bats
5 terrestrial species (pig, cat, dog, human, horse)
Hamster, cat and ferret models

In vitro:
Infect a wide range of cultured cells
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Vol 436]21 July 2005|doi:10.1038/ nature03838 nature

LETTERS

EphrinB2 is the entry receptor for Nipah virus, an
emergent deadly paramyxovirus

Oscar A. Negrete', Ernest L. Levroney’, Hector C. Aguilar’, Andrea Bertolotti-Ciarlet®, Ronen Nazarian’,
Sara Tajyar' & Benhur Lee'*?

July 26, 2006 | vol. 102 | no. 30 | pp. 10652-10657

Proceedings of the National Academy of Sciences of the United States of America

I8 plhiein-182, [fieamndl is @
ﬁmml@mcmm@]] recepiorr

(w

CSIRO




Ephrin receptor and ligand — a highly conserved

family of proteins

Globular domain

Cysteine rich regio

Kinase domain

| 34— SAM domain
PDZ binding motif

Eph receptors are a family of receptor
tyrosine kinases

Signalling is bi-directional

Ephrins and eph receptors also
present in arthropods, nematodes,
sponges

Regulate attachment/repulsion

Roles in vertebrate development
» axon pathfinding
* neuronal cell migration
» development of vascular system
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The high level of conservation and wide
distribution of these receptors across
many species has helped explain why

HeV and NIV, unlike other
paramyxoviruses, have such a broad
host range
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Dr. C. Broder, Uniformed Service University . csiro
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Luminex Platform
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Binding assay

A 2y
A
Y%

SIS

Add antiserum from infected animal

Add Biotinylated Protein A/G

Streptavidin PE-conjugate
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Available online at www.sciencedirect.com

e . urnal of
*.” ScienceDirect {;’Wﬁ
Methods

Journal of Virological Methods 142 (2007) 20-40

www_elsevier.com/docate/jviromet

Neutralization assays for differential henipavirus
serology using Bio-Plex Protein Array Systems

Katharine N. Bossart**, Jennifer A. McEachern?, Andrew C. Hickey®,
Vidita Choudhry®, Dimiter S. Dimitrov ¢, Bryan T. Eaton®, Lin-Fa Wang?
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)( R X Hendra/Australia

* Rapid diagnosis (ideally point-of-care
test platform)

e Vaccine for horses

e Post-exposure therapeutics for humans

R Nipah/Bangladesh



Main reservoir. Bats in the genus Pteropus

But, serological surveillances demonstrate the presence of related
viruses in other fruit bats and also in microbats
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