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Who Are We? A Vector Control Research Alliance
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Malaria vector control- A targeted approach

e WL T~ v KT Fo
x,()‘ * *; 4**:::-‘ L ,_:‘x*:(*x‘f; ¥ * Fx *: X X ¥ ""' ** * 3 A
KA e F RN ORI K 2 Ttk e *
A

'X)(*‘*;"\‘\x:'(x S +\» LR P SRR /ﬁ
W xR Ty Yo X :* A Worldwide, there are over 4 < *
'v-’ * ¥ ¥ ‘ N X .'.)—\'
- XA **,‘ ¥y X b
-+ B Y;* _“‘ % -+
- z ’

% X3 Y 2 >» + L ofthosespecies
" V. 3 +\' + ,7( speciesof mosquntoes * e -« _arein AfrlCa
_:*_',_'_)(v-_._ }j&{r’y 5 X; \(x. "‘/(

- - v ¥ X+ % RO o K% 3 ' >
A # ** K XK+ X 4 * + 4 *

'1-1-*"‘ )( & )'_',x,sq. A s _\ PP 4 " > F Y » ¥ .‘,y
4 -~ + ¥ W X X = * 78 £ y\“ < - a8 -+ '\ b ox A
:—r; W r'\r:;*\‘;“x“(:'w"*j\,"r*;"" ‘*w-)‘ _’-*‘*;*,‘»-..
3 »* -~
D : VA TeN Y

- x > x ; ’)F ’).," *‘.'. X“ ’y‘ x * = -2
Cx *’(‘XK w o EHE TR R LT L FRTRF \; ¥ e % Ty Targeting these mosquitoes can HELP S AVE many of the
. ¥ ¥ 5

»

Tar et Malaria’s WOI"k ooo The vast.majorityof which
specrﬁcally targets only 3 spec ies: ' are Children ))
$ : ‘ people who die from malaria
2 in Africa EVERY YEAR

Anopheles Anopheles Anopheles
4 gambiae coluzzii arabiensis
ey 7
gy Koo R
- % -~ -~ ¥ kd A X y - * * 4
A’ X ’:1: 4 “ :. _\ E \‘ p. 4 ‘t x X X : X ; - * * %

TARGET
MALARIA

A Vector Control Research Alliance




Target Malaria mission

* We will develop and share new,
cost-effective and sustainable
genetic technologies to modify
mosquitoes and reduce malaria
transmission

« Complementary to existing
methods

« Values
« Excellence
« Co-development
« Evidence-driven
« Open and accountable
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Anopheles gambiae species complex distribution
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Program partners in Africa

Burkina
Faso

Dr Abdoulaye Diabate

IRSS Bobo Dioulasso

Mali

Dr Mamadou Coulibaly

MRTC Bamako
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Uganda

Dr Jonathan Kayondo

UVRI Entebbe
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Ghana “Ecological Observatory” project
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» Typical Anopheles gambiae habitat
* 4 year study-impacts of suppression

» Ecological community relationships
« Larval niche and food web mapping
« Plant/pollinator interactions
« Microorganisms to large organisms

« DNA barcoding
« Methods development and transfer
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Built on three pillars

Science _ Reqgulatory
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Science- Phased technology development

Male bias &/or

Sterile Male // Male bias // female fertility /

Self-limiting — No gene drive

* No intended impact on malaria

No offspring
No significant impact
on mosquito population °

Male biased ratio in
offspring

Potential transient impact
on mosquito population

Self-sustaining- Gene drive

Targeting a long-term and
sustainable impact on
malaria-mosquito numbers

TARGET
MALARIA Za8S

A Vector Control Research Alliance




Science: What is gene drive?

Most genes are Driving genes are
inherited half the time alwayg inherited
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Half inherit one Half inherit the other Half inherit it ...50 do the other half
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Science: What is gene drive?

Genetic traits that work for us

Malaria Inability to find Female Produce
resistance a blood source infertility only males

S MR- OO0

Population suppression
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Stakeholder engagement; multi-layered

International

Africa regional

National

Regional

Local

Different
groups

Different of
acceptance needed

Different and
degrees of involvement
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Regulatory-Pathway for evaluation

Contained
laboratory

Additional Contained Small scale
Studies —off laboratory open field

Large Cage

. experiments

experiments (Italy)

(London)

continent experiments releases in
(USA) in Africa Africa

Physically

Confined

i | O

E Large E f Large “\
Laboratory m and/or o;i:%i:ld Post { indoor || outdoor
Studies Cages - lmwﬂ?m" i cage i cage >

Ecologically

Confined

Field Trials

Laboratory Large-scale
|_ Phase 1 41 |_ Phase 2 J |_P""‘3J I_ P"""J studies open releases
Develoy
Deployment
Fiaure 3. Pathway to deployment of gene drive mosquitoes.
WHO, 2014 James et al, 2018
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WHO Vector Control Advisory Group

» Assess the public health value of new vector control product classes
Staged technical framework with progressive evidence requirements

K -~ + Epidemiology « Delivery and feasibility of
« Economics implementation

. Technology dev’t pathway * Regulatory/safety/ethical and
environmental impact

Target product profile description
Policy/Strategy

Eighth meeting of the WHO
Vector Control Advisory Group

» Manufacturability sustainability
» User compliance/acceptability

Project interaction/data requirements VCAG/WHO evaluation
\

[ [
_ : 4 Policy
V‘ Developing an \ Developing the \3 Review and development
ISR roof of concept assessment of and product
concept P P public health value evaﬁjation
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Biosafety assessment - Precedent for GM insects

Self-limiting — No gene drive

Sterile Male Male bias

comissao técnica nacional
s CTNBiO ICommercial . e
wm | de biosseguranga scale n =
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. Veteﬁ:::;u:;mna ) Ministry of Health, Welfere and Sport -
“Effectively” sterile Female lethal/males survive
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Biosafety assessment approach

Risk conclusions

u Management strategies

. Risk characterisation

. Hazard and exposure characterisation

LEVEL OF RISK

H Highly likel I Moderat
® Problem formulation ighly likely ow erate

Maoderate

Likely Low Low

LIKELIHOOD
ASSESSMENT

Unlikely Low Moderate Moderate
Highly unlikely Low Mederate
Marginal Minor Intermediate Major

CONSEQUENCE ASSESSMENT

Australian Government, Department of Health and Ageing, Office of the Gene Technology Regulator.

Risk Analysis Framework, 2013.
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Technical guidance for risk assessment risk management

Self-Sustaining- Gene Drive p Intended to spread and persist

/
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ephen Higgs, PhD, FRES, FASTMH
Convention on
Biological Diversity

B))oeco
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ADVANCING GLOBAL HEALTH SINCE 1903
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Pathway to Deployment of Gene Drive Mosquitoes as a Potential
Biocontrol Tool for Elimination of Malaria in Sub-Saharan Africa:
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Emerging policy guidance

National academies of science

Gene Drives on the Horizon
Advancing Science, Navigating Uncertainty,
and Aligning Research with Public Values

emenaiNe TECHOLOCIES

National / Regional policy

HOUSE OF T.ORDS

ience and ‘Technology Select Committee

15t Repor of Session 2015 16

Genetically Modified
Insects

GENE DRIVES

FOR MALARIA CONTROL AND
ELIMINATION IN AFRICA

aut
onseil
des
iotechnologies

SCIENTIFIC COMMITTEE

SCIENTIFIC OPINION

e | in response to the referral of 12 October 2015
concerning use of genetically modified mosquitoes

1 for vector control'

Paris, 31 May 2017

African (g )

Union .22

Emerging themes for risk assessment
* So0cio-economic impact assessment
« Ecological quantitative risk assessment
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Tools for quantitative ecological risk assessment
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Sensitivity Index

Signed digraphs**

Mathematical modelling*
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* Hayes et al, 2015 - Risk Assessment for Controlling Mosquito Vectors with Engineered Nucleases: Sterile Male

Construct, Final Report. CSIRO Biosecurity Flagship, Hobart, Australia
** Dambacher et al, 2007 - Qualitative modelling and Bayesian network analysis for risk-based biosecurity decision

making in complex systems. Australian Centre of Excellence for Risk Analysis
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Social, economic and public health impact assessment

Identification of key indicators

: o Data collection and field work
-National legislation

-International standards of
best practice

-Emerging guidance

-Publically available data Outcomes

-Semi-structured key
informant interviews

-Potential for impact

_Participatory activities -ldentification of benefits
_Village spatial and social -Site suitability assessment
organisation. -ldentification of information
aps
Crical___High _ Moderate _ Low Low  Moderate  High Citical -Management options
Hi 2 2 3
ighly Hghly
Likely Likely
'8 1 1 2
2 Probable Prabable
2
&= | 1 1 2
Unlikely Urlikely
Very 1 1 1 Vi
unlkely unlikely
Opportunity Risk
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Building a comprehensive impact assessment framework

Established tools and
guidance- Risk assessment
and management

~efsam .,
European Food Safety Authority @)70ECD
ASTMH @

Guidance framework
for testing of
genetically modified
mosquitoes

sy @il TDRBE5

International

obligations and national laws
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CARTAGENA
PROTOCOL
ON
BIOSAFETY
TO THE
CONVENTION
ON
BIOLOGICAL
DIVERSITY

TEXT AND ANNEXES

Global and national compliance
Dynamic and responsive
« Accessible and transparent

New tools for biosafety
assessment -Quantitative
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New areas of assessment-
Socioeconomic

Opportunity Risk

Emerging policy

Af Y
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TRANSFORMING AFRICA
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