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Editorial

DMC-MAVEC is a Horizon 2020 EU-funded project that aims to address
challenges in organizing, interpreting and communicating vector control
data through the development and integration of a fully automated
diagnostic platform (LabDisk), a data management system (DDMS) and an
innovative communication tool (GAME).

After the successful review of the first periodic report the project entered
phase Il (page 2). During this phase important scientific progress has
been made through DMC-MALVEC. FORTH developed and patented a novel
molecular diagnostic assay for the detection of Plasmodium infected
mosquitoes (page 3), while Hahn-Schickard introduced an innovative
microfluidic method (page 4) suitable for automated diagnostic
platforms.

Progress was also made towards improving DDMS and GAME functionality
and dissemination, via dedicated workshops (page 6) that took place in
Africa (Zambia, Ethiopia).

DMC-MALVEC activities were also communicated in major scientific
conferences, worldwide, including the 66" Annual Meeting of the American
Society of Tropical Medicine and Hygiene in November 2017 (page 10).

In 2018 DMC-MALVEC will continue to increase its visibility through
scientific conferences like the Geneva Health Forum (April 10-12) and the
7th MIM Pan African Malaria Conference (MIM 2018, Dakar, Senegal, April
15-20). Get to know the project’s innovative tools and its participants in
the later and in additional meetings (details in page 11).
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The second annual meeting of DMC-MALVEC took place in
Freiburg, Germany (March 20-21, 2017).

The action plan for year 2 of the project was updated, IP issues
were discussed and reporting activities for the first reporting
period were organized.

The participants had also the chance to visit the state-of-the-art
Hahn-Schickard facilities (Figure 1).

Furthermore, in October 2017 the review of the project’s first
reporting period was completed by the EU in Brussels with very
useful comments by the independent external reviewers.

DMC-MALVEC now enters phase II.
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News

FORTH develops and patents a novel and improved
method for the detection of Plasmodium infected
mosquitoes

www.nature.com/scientificreports
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OPEN New rapld one- step PCR dlagnostlc
_assay for Plasmodium falciparum
Infective mosquitoes
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This method is simple and rapid to perform in individual
mosquitoes or mosquito pools (no requirement for
dissection and post-PCR processing) .

v' It can be used in single or multiplex formats also targeting
additional markers expressed in different tissues, such as
detoxification enzymes associated with insecticide
resistance. 3
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News

Hahn-Schickard introduces an innovative microfluidic
method for automated diagnostic platforms

ROYAL SOCETY
OF CHEMISTRY
Lab on a Chip

PAPER

| W) Checkfor updates | Temperature change rate actuated bubble mixing
for homogeneous rehydration of dry pre-stored
reagents in centrifugal microfluidicst

Cite this: Lab Chip, 2018, 18, 362

S. Hin, 2 N. Paust,**® M. Keller, ©2® M. Rombach,? O. Strohmeier,®
R. Zengerle®™ and K. Mitsakakis®"

v A novel microfluidics method for mixing prestored reagents in
automated diagnostic platforms has been developed through
work performed in the framework of the DMC-MALVEC
project.

v The novel method does not require complex fabrication steps
or external means.

v The novel method can homogeneously mix dry reagents with
a liquid for highly consistent reagent concentrations between
different aliquots and a high reproducibility between different
experiments.

v A reduction of the variation by 82% was achieved.
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The LabDisk constitutes an ideal diagnostic tool for monitoring
which mosquito species are present, the infection status of
mosquitoes and whether they are resistant to insecticides.

For the first time in an operational setting, the LabDisk will
enable the application of diagnostic tests in a low-resource
environment, that can currently only be analyzed in centralized
labs using sophisticated equipment.

The following picture summarizes the major steps that have
been realized up to now towards the development of the DMC-
MALVEC LabDisk.

LABDISK

v Multiplex Assays
analytically optimize
and diagnosticall
validated il _» Stickpacks with buffers

v Sample “pre-handling”
and loading procedures
finalized
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v' Nucleic Acid extraction kit

Magpeligheads to be integrated was selected

Inward pumping
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v' Individual reagents
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Training for DDMS and
GAME

LSTM performed the training of individuals for DDMS and GAME
use in Zambia (October and November 2017) and Ethiopia
(October 2017).

The DDMS entomology module expanded to incorporate data
from any diagnostic tool including the LabDisk.

ResisitanceSIM, a simulation-based Serious Game has evolved to
allow the user to interact with a fictitious vector control program.
The users can choose how to monitor mosquito populations (with
scenarios relevant to the LabDisk use), what interventions to
deploy, and how to monitor the efficacy of those interventions.
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Monitoring malaria prevalence in humans as well as vector
populations for the presence of Plasmodium is an integral
component of effective malaria control. Nevertheless, the two
fields of human diagnostics and vector control are rarely
combined resulting in mis- or non-communication between
various stakeholders.

Molecular technologies, their integration in automated
platforms, and the co-assessment of data from multiple
diagnostic sources through ICT is possible towards a unified
human-vector approach, a concept encouraged by DMC-
MALVEC.

Figure 5 displays the schematic representation of the
interconnection between human and vector diagnostics.
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During the current reporting period we have published,
through DMC-MALVEC, two research articles in the fields of
microfluidics and vector diagnostics, as well as one review
article that addresses the One Health approach for malaria
control:

1. Temperature change rate actuated bubble mixing for
homogeneous rehydration of dry pre-stored reagents in
centrifugal microfluidics. Hin S. et al, Lab Chip. 18(2): 362-
370,2018, 362-370 [DOI: 10.1039/c71c01249g], Dec 2017.

2. New rapid one-step PCR diagnostic assay for Plasmodium
falciparum infective mosquitoes. Kefi M. et al, Scientific
Reports 8:1462,2018 1-9. [DOI:10.1038/s41598-018-
19780-6], Jan 2018

3. Converging human and malaria vector diagnostics with data
management towards an integrated holistic One Health

approach. Mitsakakis K et al, International Journal of
Environmental Research and Public Health , Feb 2018



DMC-
MaIVgp

#
[
=
1A N
&y, N =3
Then S

g, w o
A i vect ot

Dissemination

conferences, meetings, public
events, and other activities

Co-Funded by the European Union
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Audi
Type of Countries
Title Date Place Audience type ence
activity addressed
Size
Meeting 22-23 Scientific
International Society for Neglected
Oral February London, UK community, 80 International
Tropical Diseases Festival
presentation 2017 industry, media
Popular press Games, not handbooks, to beat 29 March
www.scidev.net Public >200 International
article insecticide resistance 2017
Conference Scientific
WHO 3rd Global Forum on Medical 09-12 May Geneva,
Oral community, >200 International
Devices 2017 Switzerland
presentation industry, media
Conference
05-07 July Scientific
Oral Chemistry for the Future 2017 Pisa, Italy 80 European
2017 community
presentation
Molecular and Population Biology of
Conference
Mosquitoes and Other Disease Vectors 24-28 Kolymbari, Scientific
Poster >200 International
Vector and Disease Control (EMBO) July 2017 Greece community
presentation
14-17
DDMS Intervention Monitoring Chisamba, Scientific
Training August 15 African
Training 14th - 17th August 2017, 2017 Zambia community
29
Public Event Heraklion,
European Researcher’s night FORTH  September Public >200 European
Poster Greece
2017
Insecticide Resistance Management 2-6
Addis Ababa, Scientific
Training (IRM) training involving the use of October 25 African
Ethiopia community
Resistance 101 and ResistanceSim 2017
Conference  Micro TAS International Conference on 22-26
Savannabh, Scientific
Poster Miniaturized Systems for Chemistry October >100 International
Georgia, US community
presentation and Life Sciences (LTAS 2017) 2017
Conference American Society of Tropical Medicine 5-9
Baltimore, Scientific >450
oral and Hygiene ASTMH 2017, 66th Annual November International
Maryland, US community 0
presentation Meeting 2017
Conference 5-8
Entomological Society of America, Denver, Scientific
oral November >500 International
Entomology 2017 Colorado, US community
presentation 2017
Insecticide Resistance Management 6-10
Scientific
Training (IRM) training involving the use of November Luzaka, Zambia 25 African
community
Resistance 101 and ResistanceSim 2017
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a h ;
Partnershi 13" Roll Back Malaria Vector
To End Malariap Control Working Group Meeting

Geneva, FEBRUARY 7-9, 2018

rollbackmalaria.com

o The forum of innovative practices in global
EE:% ) health- 7th Edition
FORUM Geneva, APRIL 10-12, 2018

ghf2018.g2hp.net

7 MIM Pan African Malaria Conference

R

ﬁ _ﬂ@ﬁnﬁ‘w Multilateral Initiative on Malaria (MIM 2018)

Ny Dakar, APRIL 15-20, 2018
mim2018.com

XI European Congress of Entomology
Naples, July 2-6, 2018

ece2018.com

11
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CONTACT

John Vontas IMBB-FORTH, Heraklion, Crete, Greece,
vontas@imbb.forth.gr +30 281039407

DMC-MALVEC PARTNERS

< )
FORTH HaSr::rtlwic;rd L>TM

LIVERPOOL SCHOOL
INSTITUTE OF MOLECULAR BIOLOGY & BIOTECHNOLOGY OF TROPICAL MEDICINE

cwieatpy L fstteck?  /NT

TRUE POSITIVES. TRUE MEGATIVES. . lahnrah:qu

CSRS

Centre Suisse de Recherches
Scientifiques en Céte d’lvoire

TEQMONIKD MANETIZTHMIC ASHNON

"gﬁéﬁ ' Republic of Zambia
e MINISTRY OF HEALTH

JIMMA UNIVERSITY
o fLincat

e
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http://lstmed.ac.uk/
http://www.ju.edu.et/
http://www.nmcc.org.zm/
http://www.oceac.org/
http://www.csrs.ch/
http://www.aua.gr/
http://hahn-schickard.de/
http://www.ntlaboratory.com/
http://www.fast-trackdiagnostics.com/
http://www.swisstph.ch/
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