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“There can be no peace until peo
enough to eat.
Hungry people are not peaceful [

Former US President Jirm
Ju




:-:‘:ln Hunger and food sec
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-1 800 million people are chronically
undernourished — mostly in Asiae

Saharan Africa

1 13 million children each year die 0
malnutrition

1 InAsaaone, 500 million peoplel
than $1 /day

1 Globally, food security Is threatene
population growth, conflict and dis
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‘:“:: = Food production and it

disease
Trans-boundary and emerging diseases c
farm animals and fish:

1 Threaten food security through seri
protein and/or draft animal power f

1 Reduce farm incomes and increase
communities dependent on agricult

1 Impact on national economies thro
disruption and inhibition of trade

1 Impact on human health (zoonoses
populations
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Factors contributing to the volatile natu
boundary and emerging diseases:

1 Increasing globalisation and internatic

Changes in farming production syste
Farming new ecosystems

U O O

Poor infrastructure for effective diag
disease management and regulation o
Crop movements

L

Common occurrence of pathogen car
obvious signs of disease

1 Global warming
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Some emer ging diseases of
EJ.'!L animals and field crops
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Disease Host Emergence

BSE Cattle UK 1986 — profound impact on
European cattle industry

Foot and mouth | Cattle, pigs, | Re-emerging in 1990s - major

disease sheep Impact in Asia& Europe
Nipah Pigs Malaysia 1999
encephalitis 45% pigs slaughtered
Geminivirus Many crops | Whitefly-v

diseases species emerged ex

Rice stripe Rice lvory Coast !

Necrosis alsoin Cen

Potato late Potatoes Ireland 184

blight since 1970

ock Industries
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: """' Growth in world food produ
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Growth in Production (%)

Data from FAO

@ Population
[J Wheat

[0 Maize

B Soybeans

B Beef

M Pork

(1 Poultry

l Capturefish
[J Aquaculture




Emerging diseases of aguac
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Disease Host Emergence

Epizootic ulcerative | Many fish Japan 1971 — now throughout

syndrome Species Asiaand present in USA

Vira nervous Many fish Japan 1990 — now aglobal

necrosis Species problem

Epizootic Fish, reptiles, | Australia 1984 — now global

haematopoietic amphibians | problem

Necrosis

White spot disease Crustaceans | Taiwan 1992 — now glo%

Yellowhead disease | Marine Thailand 1990 — now
shrimp throughout Asia

Taura syndrome Marine Ecuador 1992 — throug
shrimp Americasand in Asia

ck Indl-Jgtries
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0.6%

oped countries
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In' Aquaculture and disease
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Aquaculture is an important source of incc
INn many developing countries
BUT
Aquaculture practices promote disease em

animals are often cultured in an unnatural
Animals are often stressed
Animals are often in high stocking densit

Trans-boundary movements of live anime
occur

Iy Ny Ny
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H'.l!..,;““ |mpact of Viral Diseaseil

1 Annual global loss $ 3 billion or 40% of p
(Lundin, 1997)

TSV losses ~ $ 1-1.3 billion (Lightner, 199!
WSSV in Ecuador > $ 1 billion (Anon 200G

WSSV worldwide losses —$ 20-30 billion “
only)

(I N

1 FMDV in UK estimated $ 5.7 billion in los
and lost tourism (Countryside Agency, UK

I vestock Industries
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|mpact in Chin
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Socio-economic and envi
iImpacts of diseas

Direct loss of income and food secu
subsistence-level farmers

L oss of flow-on benefit to local co
L oss of export earnings to national e

Abandonment of rice farming in fav
unsuccessful shrimp farming

Abandonment of “diseased” farms e
establishment of new farms in envirc
sensitive areas
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Global emergence fro
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N The Earliest Known Cases-
A" Taiwan and Mainland China
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" WSSV

Wide range of susceptible crustacean hosts
Natural infection is usually chronic and low-level
Transmission is vertical and horizontal

Disease usually follows environmental stress

Major target organs are on ecto-mesodermal origin (Sto
gills, lymphoid organ, cuticular epidermis, hepatopancr
connective tissue)

Disease is usually preceded by lethargy, |ack of appetite
accompanied by reddening of the body and white
calcifications on the carapace

Death occurs rapidly after the appearance of signs
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Van Hulten et al, 2000

=—> VP26, VP24, VP15

:

Large ovoid, enveloped, tailed virions (~ 13(
Helical nucleocapsid (~ 65 x 330 nm)
Large circular dSDNA genome (305 kbp)
Polypeptides Mr from 14,000 — 100,000
Two major envelope proteins (VP28 and VF
Three mgor nucleocapsid proteins VP15, V

New Family Nemaviridae and new Genus
proposed

I vestock Industries



B Phylogeny of protein kinasefrem
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Family Nemaviridae

Genus Whispovirus

Van Hulten et al, 2001 WSSV

. EHV1-1
Phycodnaviridae HHV1-1 ASEV

HHV1-2

EHV1-2

Poxviridae

MsEPV-2
MsEPV-1

Vac-1

vestock Industries
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YELLOW HEAD CO

Environmental destabilizz
host-pathogen relationsh
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*“;";i*f Biological characteristics of

yellowhead viruses

Natural infection is usually chronic and low-le
Prevalence of natural chronic infection is often
|nfects lymphoid organ, connective tissues and
Transmission is vertical and horizontal

Disease appears to be related to environmental ¢

Disease is usually preceded by lethargy, lack of
accompanied by reddening or yellowing of the

Death rapidly follows the appearance of grosssigns
stock Industries



F._llﬁ‘-

Th)

Y
IlI'
:.._

L‘Slﬂ.ﬂ

(+) single-stranded RNA ‘
S 10 15

-1 ribosomal frame-shift
ORF 1la
N ORF 1b

Cysteine protease

SDD polymerase Helicase
Nucl

Nested sub-genomic RNAs
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|1D Phylogeny of the polym domarm
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Torovirus

ETV-Berne

Okavirus

0.1

Artenvirus L v&stoamdustries
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Classification of YHV

and GAV
Order Family Genus Species
Nidovirales | Coronaviridae Coronavirus Human coro

Avian infectic

Mouse hepati
Duck hepat

Torovirus

Bernevirus (e

Bredaviru

Arteriviridae

Arterivirus

Equine arteri

(Roniviridae)

(Okavirus)

YHV
GAV

stock Industries
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Cuticle

MOURYLIAN VIRUS

“*Infectstiger and Ku

+» Causes gut-and-ner

* Hyperplasaof t
* Infects midgut c

“»Slowly progressing

“*Agent isabunyarel
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57

L

94 172
M L CTeZ - 2987 nt

72 266-744 L polymerase
1 }— 1079-1557 nt
S =_/ G1/G2 glycoprotein

N nucleocapsid prot

80 99
E— 1364 nt
S2 NSs (?) protein
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0.1

1000

Phylogenetic analysis of MV

L protein sequence

1000

Peanut bud necrosisvirus TOSp

Bunyamwera virus
:I Bun

La Crosse virus

Dugbe virus Nair

1000

1000

Rift Valley fever virus ~

Toscanavirus Phlek

978

Uukuniemi virus -4

1000

Mourlyan virus

1000

Rice stripe virus
Ten

Rice grassy stunt viru
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e Bilological cycle of major sarimp
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VERTICAL HO

CYCLE

BROODSTOCK <J_

¢ SURVIVORS
- JUVENILES ||-

SUB-ADULTS ‘

can

NAUPLII POSTLARVAE i
MYSIS
ZOEAE Disease
Trigger
Chronic phase AC
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‘(4); Disease control and prevention

H Elimination of infected seed — PCR scree
hatcheries

Reduction of stress on farm — lower stocki
control of water quality

Exclusion of crustacean carriers — screeni
supply, crab fences

Vaccines — little evidence of adaptive im
Invertebrates

SPF and SPR stock — available for some s
through breeding and genetic improveme
Subsistence-level farmers presently hav
limited capacity to implement these me:s
Regional cooperation in restricting tran

movement of aquatic animals and pathc
essential

o O O O O O
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‘l|| Summary

CSIRO

1 Food security - akey element of health an
developing economies and is an essential |
for peace and prosperity

Emerging infectious diseases of food ani
crops are impacting significantly on globa
production and the human condition

d  Shrimp farming is a new, rapidly expandi
that provides extraordinary opportunities f
emergence

J  Recently emergent viral pathogens in shri
causing economic loss and social and envi
Impacts on amassive scale

1 Many of the pathogens are new to science
classified as new viral taxa at the genus or

estock | ndl-Jstri es
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