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An alternative strategy

to eliminate dengue fever
OUR CHALLENGE .
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Modifying mosquito population age structure
to eliminate dengue transmission
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B = (1) Extrinsic incubation period

(EIP) for dengue transmission
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James Cook University (Cairns, Australia)
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Hedges et al. (2008) Science 322: 702; Teixeira et al. (2008) PLoS Biol. 6: €1000002
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Glaser & Meola (2010) PLoS One 5: e11977
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OUR CHALLENGE

Project update: October 2010

An altemative strategy to eliminate dengue fever

Eliminate Dengue Program (www.eliminatedengue.com)

Dengue fever is & mosquito-bome viral disease that occurs inover 100 countries worldwide in fropical and
subtropical regions. The World Health Crganisation (WHO) estimates that ap to 50 fo 100 milllon cases of
dengue accar annually. Of these cases 500,000 develop imio dengee haemomhagic feverw hich can result

in up o 25,000 - 40,000 deaths.

Cur Resasarch

The Biminck= Dereua project is on

inlmmetiong oollaborotion, ploneerad by

on Austrelian led ressarch team thet hes

the potential o provids 8 reel sobetion

tlf;‘rl\iﬂfl global burden of dangus
o

Corently, fene are no specific
Irsmiments or sffacive vecinea o

fight dergus fever; thersfors, dissass
mioniboning and mosquite comtrol
programa ars the only mathods cvailabls
far d ] on. Howsver, thess
WEIIIJ“JI'; h.rgnhlpm“?:dwirlnui:idn-

b e prosgra ms that sre sxpersive to
maintsin and large-soale appliceiions
ohten cary considersble ervirenmemtal

conoerna. The 'Eiminate Dengus’ projeat

i the frst of i kind in the ssarchifor o
keng term solution o dengus faver.

Control the carrder

The godl of he Eiminate Dengus projet

st e Aados mosguio
ﬁm-t:mﬁ'mnmmmmn
‘o parson. Cur method of control is

Early findimgs

Mambzrs of tha projoct tsam have
bzen carrying out research o
Wobschi sinos the 19800 Early work
demonsirated et one parfosar sisin
of the backsium, Wabaokhs ppants
fwMelPop) hed a life-sheartening sffact in
adult fruit Aies Creaophis ap..

This wes of huge inersst b the
Elmirake Diengue projpct beoauss oy
iokd femake Aades [
Fencmit tha denge wus, and

quasbion wes mked; ' Wiolbechs was
imroduced imo the Aol sagyot would
it rmduca e mosguite's s span and
siop he spread of Dengue?*

A ‘vaccine’ for the mosguito
Orver a thros yaor period soientisks

in leboratonies at The Univarsity of
Tugenshand introduced e i
Fom hhjtihnimo.-l.n:h.?p'
mosquitnes. During the course

sludying those moosquibcas on Sitin
imzyw—nﬂ:]m“ﬁn #
mosquitnes mamed he Wobeshis
baterium they coud e longer support

Whibeohis, @ nuinal backeium that has ~ he growth of the dengus wua. The
besn idenified by soienigts in up o 70 Wobachs was acing lke a mosquile
pervent of the world s different inssct Svancing’ that blooked the virus, leaving

ias, nobding ma 3 that e pito vrable 1o frensmit dengue
bibe but don'tham people. o pricther person

Safety of the approach
Cwar an sight momth period The
Commenwsath Soionific ond
Indusirial Ressarch Oimgenisaion
(GSIRDY, Austrdia’s nolional scienos
ageroy, urdertook is own sooial and
enviionmamisl risk analysis of the

ject. CGEIRD wanted to undarstand
Equh ponosm the community end
ather national and imfernationsl scientiic
advisors might hava. Tha andlysis
corsidersd 50 difforent poiential herards
from harm o4& envronment b mpsiot
on the business sooromy. Tha fnal
asscapment mied the reasanch methed
as 'neglighlo’ risk, tha kst roling

Not transferrable

W have sleo mmisd ot sqpenments

b sea F Wihibachs oan be transfamed
to humens and ahown that this deas not
oanr. Mambens of our projent team
hwa received hundreds of fousends

of bitea from Wobeshs nfoctad
mosquines over & four year period ¥e
heve akeo underiaken wpaimants with o
range of netural mosquite predators such
an spiders, geckos, fish and crustacsers
and ahown that Whibachs s not
trensfamed to thess organisme through
waing Wobechs dodes mgypi




A natural control

Undarpinning thess vanios sxperiments is
the krowledga that Wobechis commaonly
oooursin @ rangs of inseots induding wall
mown species e e Caima Brdwing
butierly. Most mporionly Wabschs
oocurs nalunally ine mu of nuisaroe
mcagdtc apecies thet commonly bite
pecplo but do rot treremit dissean

What this means

* o howa shown that introd wcing
Wobsshe imo Aade wn
pravent the meaguilo fom ing
niwcted with dengus, making it
unable o transmit the vus beiwesn
peopie.

» Larga fisld cege tids confirm that
Wobachs wil suoosssiuly irvada
wild Aodas agypt.

rdepandent sraksis hes sorolided
that imtre ducing Walbecha into
naiurel mosquibs populshions is safa.
CEIRC ooroluded thet this methad
poaes negligibks rigk 1o both the
environment end humen safety.

* Thea pmjectis uniqus in that, onos &
sutficient numbar of Wobechs
moequiboas hove beon raleos od into
iz wild, the method wil be saf-
susksining.

L] &rnrm‘tinirrniun;rﬁfﬂt
e Wobecks mathod pomably
stop e spread of o fever ot o

rakiivaly low costand reduce cur
raliancs on insectcidea.

The next siage

Bz on cur sucosashd borsiory
waork we ara now ready tn begin the
et shage of our msesrch with open
Tield tesba in identifind commuriias in
Aerdia and Yistnem whers dodos
sqy)ol ans commonly found snd
wherg fover hem oocumad.
This wil dlow us to find the best

way 1o inroduoe Wobschs inbo wild
mesquite populwions. To move to open
field testing the Australian Pesticides
end Vaterinary Medicines Authority
[APYMAR) on ralian GGovemmit
suthority hes undertoken edditional
risk assmement togather with the
Asirlian Goverrmant's Departmen
of Environment and Herimgs ond the
APYIAL has issued regulatony spproval
for fiedd tricls to ba underizken n nerh
Cuseralend

Fizld riak wil bagin this wat samson
end vl on initiel serios of
sopsnmets whers we wil rdasss
the Waibachs Aade g Thess
micsquitcss will mate with wid
mosguicss and Wolbechs wil spreed
ity e wid mesquite population. Owr
s msis will determing how bieat
10 satablish Wobecks intoa wid
micaguits populsion. Belora fied friak
bogin we wil reduca raturd mosquis
rambsns by empbyng out mosquite
bireeding mite s ervd manualy ramc
maosgquilo egge. Thera is no sp on
that mesquito populsions duing e
fiedd trial paricd will B eny higher than
thay normaly would be at this ime of
YRG.

Irvusgn droa L4 b rigil;

Bamnbsre o+ Biminsts Dsngas
i b recedvad o drasde of
Fhcamudn of bhsa fiom the B Seohie
=dadar eyt

Frofsass Sook O Ml |l rapscts e
sl cagsa In Virinam,

HEaSeci's b waiu by oooeTing
baechri s presant s up o TO% of ol
et mpschin [ncheling e Calins
B d e by, Frut-E b, raclhie
und Do Hhan

Talking to the com mun by

Fram the baginring of our ressarch
o the wider community in far rarth
COucaraland and oally withini our
idamified ressarch ame of Yorkays
Erick end Gordorwale. W hove bsan

doing tisto both wlk to pecple ahout
the weark wa e carnying outand 1o
liskan 4o any concame. Through this

angagement we have boen hearin

that residents of north Cuesnsland ars
oormerned sbout fubure outbreaks of
dongua fevar ond support owr rsacrch
project. Caims residents e he
potential Bensfits of e project lozaly
and in dengue affectsd ereas sround the
world.

During the oourse of the feld nals we
wil b providing regular updobes b
the community on how the research

i= progressing and te rsubs hetars
Eeing cbtained and ot the sams tme we
ancowege tha community o conteck us
(e hack page for contact detsila).

T basi i e
1 80 pressntal ora on Hia p Bt ard mel
e Tr
rictih Caseandland.
Furthar afield

W suezacsid fass initicl teis wil b=
Tolowsd by larger anale fisld tesba in
YWiwhnem n ereas whens consistandy
high cutbragks of dengus faver oocur
end whore wa hope to demonstrie
how effeoive e mathed i inreducing
dissass in thess communities.

I el owr fickdtaating proves positive
wi hops 1o ba sbla 1o roll out a new

h to dengua conirol that wil
rametically improvs the ves of milions
of people iving in dengue-affected
regions thro utthe world

Our Team

www .eliminate dengue.com

Propt collaborsls m snnusl wseallng 3HO0

H'uhamrSnot 0'Heill fom the LIrl'mﬂ_ of Ouseralend, in Ausiralia is the prmery

irwastigator on e project. From hia Br

rassarchena in Brisbane, Makourns and Cairns ard inemeticnally in Vistnam, Theiland,

e the USA

ne bese he ooondinates sciemiists end

Collaborators on the project include:

» The University of Cusensland
{Bustrafic]

= Tha Uriversity of Makbourns
[Butralic]

* Cuesnsland Inaiible of Medical
Rsssarch (Ausinlia)

» James Cook University [Ausirafio)

* hational Il of Hygiena and
Epidumiclogy [Vistnem

» Mahidd Urnivarsity (Thedord)

* Cusensland Huakh (Ausiralia)

Contact Us:

Email: eliminatedengue@ug.edu.au

* Univeraity of Calfornin, Davia (LUSE)
» Morth Carclina State University (LIS2]

Mew partnars includa:

» FIDCRUZ, Brazd

+ Wichigan Stede University, USA

= Cndord University Clinical Ressarch
Uit (DUCRL), Wistram

= Family Heakth intematioral FHI,
SE Agin

Find out more >>

Go to www.eliminatedengue .com

Funding and
Support

In Jonuary 5003 the Grand Chalengas
in (Slohal Hedth initiatrs was
announced by the Bl & Melinda

Gates Foundation o furd rescerch an
diseases that disproporionabely afiect
people in the doveloping workd

Tha initiative gime o engegs o wbve
mirds from diverse sa odiscplines
o wark on 14 major challenges. The
challengss vary but sharas e
mldwn'zt I}:::rnol.ﬁmn could
lead o breakhrough adveroes in global
hialth. The Eimirats Dengue projeatis
one of those projechs.

Tha Eiminats Dengus Project
anknowkdgea and tanks the fllowing
organsiations for their continued
SUpport:

Foundation for the Matienal
Institutes of Haalth

The Bill & Melinda Gatas
Foundation Grand Challenges
in Global Health initiative

The Cusansland Governmeant

National Health and Meadical
Resaarch Council {MNHMRIC)

MzLaughlin-Ratman Centra far

Global Health at tha University
of Toramto.

Phone: 1800 811 054

Eliminate Dengue Program (www.eliminatedengue.com)
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Dengue Field Trial Update

By Professor Scott O'Neill, Projact Leadar
15th Fabruary 2014

Firat meosaquitces released - Folowing the
euppression of the local mosguito popuation in
December and with the support of residents in Yorkeya
Knob and Gordorwale, we began the first release of
Wolbachia infecied Asdes asgypti mosguitoss on dth
January and hawe been melassing weekly aince then
{Cyclone Yasi had minimal impact on the projact with a
loea of only one week of work — we wera lucky).

By April - Tha goal of the field tral is to ese how well
Widbachis* will spread into the wild population of Asdea
aegypli masquitoss in Yorkeya Knob and Gordorwale
ower the coursa of the wet eeason. If it aprasde to
all maaquitoes in the area then it is predicted that it
will ba difficult for dengue to get tranemittad between
people living in these suburba.

Locking for Wolbachia in moequito egge - Az part
of tha tial we have bean satting amall traps in people’a
yards that mosquitoes wee to ley egga in. Wae collect
thesa egge, taka tham to the lab and work cut bow marny
of the mosquitoes in the two euburba have Wolbachia.

Firat results, 20% in January - Our first
massuremant has just coma in from mosquitc egga
colected soon afier the exparimant atarted in Januany
These resuts show that roughly 20% of the Asdss
asgypli mosquitces in both suburba at that time had
Widbachis wherass none did when we started the trial.

Madify relemas - Thesa resulta have aleo shown us
whera Wolachia is high or low We plan to modfy our
rel=ase proceduras slightly fo release more mosquitoss
into the areas where Wolbachia is at a low level and
reduce tha numbsers of moequitcae relessed in aress

FWI}IEH-I 5 8 n@wsly occwwng bacterum rf1=.|;\I
s presart i up fo 70% of al diferert fppes of iescls
nciuding the Ceimz Birdwing bumesfy If iz safe for
peope and the enviranment. i doss nof occurnsfuraly in
fhe mosquito that fransmifs dengus buf when infroduced
if reducss the abilty of the masguito fo tensmit dengus
between people. ¥ succsssfly ifroduced o the
mosguito popwstion, Wolbachia may reduce owr
redance on insacticides for dengue confrol.

. S

E: eliminatedengue@uq.edu.au

www.eliminatedengue.com

75% 1

-, Mozquines wihou }"HT Moesquiines with
" venbachie 7 Wobacha

% of Asc'es asgydl mosquitoss faund In Gordorvale and

Yorkeys Knob (199 Jan 2011) with Wobachia
\ heys ! i J

whare it ia dmeady high. Thia should halp Wolbachia
eatablish mare quickly.

Mo more mesquitces than last year - Itis important
to appreciate that only relatively smal numbars of
mosquitces ane being released as part of the trial whan
compared to tha size of the natural maaquita population.
Monitoring trapa tel ue that in January, at Yorkeya Knob
and Gordonvake, moaquito umbere wene no higher than
in January 2010 and that Asdss segypf mosquitoes
made up 20% of dl moaquitoes in housas in Yorkeys
Krob and 25% in Gordorwale.

On track, but early daye - We believe that the
experimant ia on track for a successiul result but itis still
early days. We wil lkeep maasuring in the weeks shead
ard continue bo inform the Caime cormmunity of thoss
resultz and at the same time encourage quastions.

We would like to thank the residents of Yorkeys
Knob and Gordorvale for their continued support
and collaboration on this project.

Ph: 1800 811 054

R 3238~49%

Dengue Field Trial Update

By Professor Scott O'Naill, Projact Leader
17th March 2011

Caontinuing on track - The goal of the fisld trial is fosse
heowar wesll Windbactia wil goread inbo the wild population of
Asdes sagypli mosquitoss in Yorkeys Knob and Gordonvale.
It it apresds to allmosquitoas in the area then it ia predicted
thet it wil ba difficult for dengue 1o get transmittad betwesn
people Iving in thees suburbe. In February | waa pleased to
repart that the first result waa on frack with approdmaiely
A of Asdes ssgypli moequioee found to comein
Wolbeciva. Mow four wesks on, the results are sgain as
wa hed hoped, with almost half the mosguitoces in these
communities now containing Wolbschia.

February results resch 40% - The most recent
mezsurement of Wolbachis wea from monitoing traps
collecied an 216t February from Gordoreale and showed
that overall 48% of Asdas asgypli moequilose contained
Wolbaciva. The reauts from Yorkeys Knob, collected on
16th February, showed & slightly lower rate of 38%.

What thie means - The differsnca in the proportiona 'E

of moequiloee with Wodhachia in thess areasz ie not
unexpecied ag the bectaium may take a litle bnger to
epread nto areas where thena are higher numbsera of wild
Asdas asgypfi

Through the monitoing raps we anre slzo sble o sse
that thera are ar=ae n sach subul where Wolbacha levels
ara aithar higher or lower than the overall leval. Again thia is
lisly to be the result of differances in the exieting mosgquito
populetion brought about by tha number of breeding sites.
In eme areas in both Gordenvele and Yorkeys Knob we
have found that Wiodbsciva is actually presant in up bo 7%
of mosquito egga we have sempled.

So what now? — We will confinue to monior the
Watbachia mosquitoes in Gordorwale and Yorkeys Kok
ower the coming wesks. | kook forward o updating
you again in Aprl and sharing with you the final
messuramenta from thia first fiald tial and what this may
mean in temme of preventing dangue in Ceima.

If you would like further detailed indormation sbout this
Wolbachia messurement please call our offica (fee phone
rurmiber below].

Our thanks again to the residents of Yorkeys Knob
and Gordenvale for their continued support and
collaboration on this project.

E: eliminatedengue@uq.edu.au

www.eliminatedengue.com
Eliminate Dengue Program (www.eliminatedengue.com) F
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Dengue Field Trial Update

By Professor Scott O'Meill, Project Leader
14th April 2011

Fieldtrial goals - In January withthesuppor of residants
in the communities of Yorkeys Knob end Gordorwale we
began releasing mosquitces inlectad with Wolbachia ino
thess suburbs. Wolbacha is & neturd becierum that hes
bean shown to prewant insacts from becoming infacted with
winuses, including the dengue winus. | is our hope thet the
mosquitnes we raleess will braed with the wild mosquitces
and pees the Wolbechis to their offapring. By the end of the
wet Eagson we expect the majonity of Asdas asgypti in these
communities would ba indected with Wodhachia and would
hawe & reduced ability to tranami the dangue virus bebwesn
people.

Ongoing resulte - A3 previously repored, our
January monitoring resulis showed 205% of moequibces in
both communitias had Wotbechia. Measurermants taken
in Febnuary reportad an increase to 38% in Yorkeys Knob
and 49% in Gordorwalke.

March resufts reach T6% — Woibachia lewels continue
to increese @t both skes, with measurements for March
ehowing that TE% of Asdss seqypti mosquitoas in Yorkeys
Knob hed Walhschia and 68% in Gordonvale.

What this means - The prasence of the Wolbaecha
wil reduce the abilty of the local moequices fo spraad the
dengue vius betwean people. Howewvar we stil encourage
el residarts in noth Quesnslend fo protect themaslves
from mosquito bikee end etress the impotance of going
etreight 102 GP if thay heva dengue symptomes.

Continued monitoring - Cnce we stop releasing
we expect the Wolbech@a level 1o drop sightly befora
increasing egain in the momtha ahead Wa will comtinue
to rmonitor theea levels 6t a edection of wolurmesar houses:
in Grordorwalke and Yoreys Knob as wel &= neighbouning
communitias bo sea if Wo bachiz is spreading mone widaly.

What's next? - During the winter monthe we will
evaligbe the puccess of this first raleesa and bagin 1o make
ouwr plans for the next siege of the trig in the coming wet
eaason. Wa wil continue to inform the Ceims communiy of
thoze plars through newsletters and our webeita.

I you would like 1o receive regular updates on the
Eliminate Dengue project pleasa register wour ineneet v
email or phone at the contect details bakow.

E: elimmatedengue(@uqg.edu.au

ELIM
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% Aedes aegypti mosquitoes found in A
Yorkeys Knob (16" March) and
Gordonvale (21* March) with Wolbachia

& Mooquhiceswihost A Mocqubass wih

FEMIZETHRvFA4 S THhHDWolbachiaf Lk
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www.eliminatedengue.com

Ph: 1800 811 054

ELmANATE -

DENGUE

Waolbachia monitoring

Percentage of Asges seqypl
mosquiioes that contained Woiachia,

Call 12800 811 054 with
any questions.

Eliminate Dengue Program (wwuwv.eliminatedengue.com)
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Dengue Field Trial Update EUMINAES

By Professor Scott O'Meill, Project Leader
14th April 2011 OUR NGE
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Wolbachia monitoring

in the communities of Yorkeys Knob end Gordorwale we
began releasing mosquitces inlectad with Wolbachia ino
thesa suburke. Wolbachia is & nefurd bacierum that hes

Yorkays Knob (167 March) and
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Eliminate Dengue project pleasa register wour ineneet v
email or phone at the contect details bakow.

E: elimmatedengue(@uqg.edu.au

www.eliminatedengue.com Ph: 1800 811 054 fﬁ;:ﬁtﬂiﬁmﬂﬂ

Eliminate Dengue Program (wwuwv.eliminatedengue.com)
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J45') 7 IE Filariasis
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Wuchereria bancrofti, Brugia malayi, B. timori

RT242V75E (43 7HERE, FAIIE BIE, etc.)Loa loa,
Onchocerca volvulus, Mansonella streptocerca, Dracunculus medinensis
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ol whsd akYaH 'I
- rg/wikiffile

Y 1= b [ AT

Wuchereria bancrofti

. ®
xv.med.aottJiEiﬁ(;ot"ziﬁq1/27) . . . @%7}( HE
%BZT' Elephantiasis :'/ FiRR Hydrocoel
rugia malayi

4 5 Culex spp. ¥2/\< % 55 Anopheles spp. [Z&Y 5



T 245" 74E Subcutaneous filariasis
(A>at JLASE Oncocerciasis)

(5] e R 4K R

Onchocerca volvulus
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‘Anti-symbiotic treatment of filariasis’
project (A-WOL)

PIEZ) /NT— )LEAVH EZ I AT D Mark Taylor
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:F ©Mark Taylor 0 ‘

Pl: Professor Mar'k Taylor
(Liverpool School Tropical Medicine)

AWOL is Directed by Professor Mark Taylor at the Liverpool School of Tropical
Medicine. The Consortium partners include:

Liverpool School of Tropical Medicine, Liverpool UK

Northwick Park Institute for Medical Research (Tropical Parasitic Diseases Unit),
London UK

Imperial College, London UK

Institute for Medical Microbiology, Immunology and Parasitology, University
Clinic Bonn, Bonn Germany

New England Biolabs, MA USA

University of California Santa Cruz, CA USA

TRS Ltd, USA

Institut Pasteur Shanghai, Shanghai China

(2012/06/078% /=)
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B2 (1) 743 T7HERIZH TS WolbachiaD F R

1970FE R LY T4V T IR ROHERNICHEROEED
%%iﬁflﬁﬁﬁﬁﬁgl J: U A nﬁké’ha-tl:\fl
(McLaren et al. 1975 Trans. R. Soc. Trop. Med. Hyg. 69: 509)

D FRFAENTICKY DO ME A Wolbachial ZJE 95 & A HIER
(Sironi et al. 1995 Mol. Biochem. Parasitol. 74: 223)

BELREE I« SV T THA/\U7O0TRRKRER, TL—R KA.
AoatILh, RERRBFISEZGRFDWolbachialk 7 R
(Taylor et al. 2005 Adv. Parasitol. 60: 245)

B (2) 72457 BROETFIZWolbachiald 78

Tetracycline 4> doxycycline GEDIMEME D HIZL>TI43)7
REDEBDOFIFILOZIIAT45)T7 DI TEHERR
(Hoerauf et al. 2000 Lancet 355: 1242; Langworthy et al. 2000 Proc. R.
Soc. B 267: 1063; Taylor et al. 2005 Lancet 365: 2116)



LS (3) YL—4 B[z 4EF BWolbachiaR ik

WBMMD &4/ LERFIRE

<L —% K H Brugia malayil 29 3
Wolbachia%#twBma 1.1 Mb,
> 800 genes ZaA—Kr 9524/ LECF
ZIRTE
(Foster et al. 2005 PLoS Biol. 3: e121)

=%‘%(4) ‘\7l/ %Jkﬁd)é’r/ixﬁﬂﬁllﬁim

RXNTYL—RIABRESDODHMET / LES
(~90 Mb, 11,500 protein coding genes) %R E
(Ghedin et al. 2007 Science 317: 1756)
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Home

ANTI-WOLBACHIA

Facts & Figures
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River blindness is the
2nd leading cause of
blindness caused by

infection wordwide

&4

Elephantiasis is the 2nd leading
cause of global disability

500,000
*TATR

=

Home Qur Consortium Target Diseases

Lymphatic Filariasis - Elephantiasis

Lymphati zed by thread like nematode ns that live i
lymphatic v f ead more

onsortium
I -

Science Qutputs

Lymphatic Filariasis

Onchocerciasis

Our Consortium

Science

Cutputs

The A-WOL Consortium consists of both academic and industrial partners funded by
The Bill & Melinda Gates Foundation, whose aim is to develop new drugs against
onchocerciasis (river blindness) and lymphatic filariasis (elephantiasis).

We are working to create products compatible with mass drug administration (MDA) programmes for human filariasis and to

provide an alternative treatment in the event of drug-resistance to current treatments.

The A-WOL website has been created to provide information on our programme, to increase the awareness of lymphatic

filariasiz and onchocerciasis and to highlight the urgent need for new treatments.

+ A-WOL Consortium (http://www.a—wl

Bt
net/)
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A2t ILHERBRDMI)

Hoerauf et al. (2001) Lancet 357: 1415
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Taylor et al. (2005) Lancet 365: 2116
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TL—RIRBIERBRD L)

Supali et al. (2008) Clin Infect Dis 46: 1385
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Take home messages
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