Barcelo Carlos, University of
the Balearic Islands, (ES)



From monitoring to pathogens and host detection of Ae.

alboplctus in the Balearle Islands

r " LLrs I H » ; \ i o R J 7 { . ")
: ) ) 4 w i / 7‘ 1 ,,-' .| ... \ Y A ? Y/ Y. s JN A\ '4' v \f“
‘ ‘() " ' { | + . 4 ik .\"I’\ ' v '-". . &7 .- % § ' i LA v ". " ‘I‘.‘ 'l| L
' \ ' | I ,‘ Wi ) JA L '.‘,. ! ey A \y 4y l‘ ;I . “~. 5 u“ ;. Dl | ) it “( . \6/
4 l, . i / y PA" v ‘ Mo [/ A i / ¥ !
‘W A " ‘l { R o : L “‘_ ’ ; R . / o/ * . .».’/",- 5 ‘ \ . Y/ ‘ | .’ . |A..\,tl.-' o v / WAl Y l m

Carlos Barcelo. Rafael Gutlerrez-Lopez Mlkel A. Gonzalez Stephanie Jansen, Konstantin
Kliemke. Jonas Schmidt-Chanasit. Mlguel Angel eranda & Renke Luhken

VS T TN A | VN OO DT TEL R A I TR O

AIM-COST conference, 1-2 February 2023 Rome



, Rome

1-2 February 2023

ission

AIM-COST conference,

tific M

=
L
» |
54
N
&
e
L
N
-
et
S
=
72
=t
n
=)
o

Before the AIM-




Q ZP ' crost AIM-COST conference, 1-2 February 2023, Rome

During the AIM-COST Short-term Scientific Mission

3 x Urban parks

4 X Peri-urban areas

8 X Rural areas (livestock farms)
5 X Natural areas

1 x Dog pound

Total: 16.312 mosquito individuals + 38

sy

3 engorged fem

ales

vh B LSV AR
Engorged females:
5% avian malaria (+) at species level
1.3 % Dirofilaria (+) at species level
Non-engorged females:
1.5 % (+) at some pathogen
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After the AIM-COST Short-term Scientific Mission

Two projects New tools/new techniques/new ideas

Study of the prevalenceof arboviruses and other
pathogens transmitted Dy diptera in livestock farms
in the Balearic Islands
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An open-access wing-base to allow the species
identification of mosquiitoes in Europe
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Disruption of the reproductive capacity of
Aedes mosquitoes by targeting IncRNAs

Alexandros Belavilas-Trovas
PhD fellow

Ae. albopictus

LHET

G
.

Signaling pathways of vitellogenesis (Roy et al 2018)
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Ae. aegypti

Long non-coding RNAs (IncRNAs)

e Transcripts >200nt
* No coding potential
* Regulators of biological pathways

*  Species-specific

> Promising tools for species-specific control approaches



Impact of STSM on scientific growth & career

Basic research

Applicability

& frontiers | Frontiers in Bicengineeri

e e, 10805787
ot 10,5585 ace 2022885767
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ing and Biotechnology

A species-specific IncRNA
modulates the reproductive
ability of the asian tiger mosquito

Alexandros Belavilas- Trovas®, Maria-Eleni Gregoriou®",
Spyros Tastsoglou®*, Olga Soukia*, Antonis Giakountis* and
Kostas Mathiopoulos®

Leng non-coding RNA IncRNAJ research has emerged 35 an independent

scientific field in recent years. Despite their association with critical cliuiar

pe:
These inchude low inter-species sequence and high tissue
specficity. In the present study. we imest of ovany-specific
INCRNAS in the reproductive abify of the Asian tiger mosquto, Aedes
aibopictus. Through the analysis of RRSCRpEOMIC data, we Kentified several

3 these
genes Nomma (NOn-coding RNA in Mosquito oviries]. We observed that
shencing some of these Nermas resuted in signiicant impact on mosquite
fecundhy and fertiity. We further focused on Norma3 whose sikencingresulted
in 43X ovipcsition reduction. in smallr ovaries and 53% hatching reduction of
the lid eogs. compared to ant-GFF controks. Moreover, 3 significant
downreguistion of 2 mucins withing a naighbering (-100 Kbl mucin cluster

ofin-cis
first experimentsl proof-of-svidence connecting IncRNAs with mesquite
reproduction and opens 2 novel path for pest mansgement

Frariersin Sisengnsenng st Botscm oy

1 Introduction

The remmstkable progres of next penerstion sequencing snd gerorm

st
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Positional conservation (synteny)

Orthologous Orthologous
genes genes
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Structural conservation
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Engagement

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY

» A conservation model between two divergent reproductive
IncRNA genes of Ae. aegypti & Ae. albopictus

Mucins

Venom
proteins

Chymotrypsin

inhibitors




Impact of STSM on scientific growth & career —

Basic research Applicability Infrastructure Engagement
» Reduced fecundity » Provoked smaller ovaries

% 100 . °

g oe °®

g 3 g0
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. ) ° Control Treatment

dsGFP dsZinc22 dsMucl

(n=50) (n=50) (n=50)
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Basic research Applicability Infrastructure Engagement

- Prepared the ground for broader collaborations
Ae. aegypti Microinjector 4

/
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Vector role of mosquitoes in the mediterranean region : identification and field
monitoring methods of native and AIM species in urban, rural and natural areas

Maria Bourquia

DVM, PhD

Parasitology and Parasitic diseases Unit

Institut Agronomique et vétérinaire Hassan I, Rabat, Morocco
m.bourquia@iav.ac.ma

01/02/2023



STSM RN

Why applying to STSM ?

PhD thesis 2016-2019 : Environmental drivers of the distribution
of Culicoides (Diptera: Ceratopogonidae), vectors of viruses of
economic interest, in Morocco

» Strengthen my competences for other vector groups, in
particular mosquitoes

STSM:
Date : 02/09/2021 to 16/09/2021

Place : Applied zoology and animal conservation research group
(ZAP) University of Balearic Islands of Palma de Majorcan Spain
Purpose :

-Training of field monitoring methods of native and AIM species
and other vector insects in urban, rural and natural areas
-Advanced training in morphological identification of mosquito
vectors in the Mediterranean region




» Consolidate and strengthen my knowledge and skills in field
monitoring, systematics and taxonomy of mosquito of
veterinary and medical interest

» Study : Characterization of mosquito fauna at the zoolggical
garden of Rabat, Morocco (ESOVE congress, Sofia, Bulgaria
/article under prep)

» PhD thesis project about arthropod vectors (including
mosquitoes) in dog shelters in four Moroccan regions

» Collaborations are underway with ZAP group on different
topics (trainings and exchanges)
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Learning in the field:

Edge Hill

University

Public Health
England

Improving the realism of mechanistic models forecast through interactions

Daniele Da Re - University of Trento (ltaly)

with UK's medical entomologists

Funded by
the European Union
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Simulating the potential overwintering of Ae. albopictus in the UK




Simulating the potential overwintering of Ae. albopictus in the UK

Heathrow
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Heathrow weather station; 500 Ae. albopictus eggs introduced
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Heathrow weather station; 500 Ae. albopictus eggs introduced
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Could an intelligent monitoring
technology system developed to
combat Aedes aegypti in Brazil
work for Ae. albopictus in

Europe?
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Dengue cases



=

O Breeding sites are everywhere vs breeding sites are more restricted c
O In winter, biting activity is uninterrupted in Brazil vs limited in Europe O

@ Cultural practices and waste management differ markedly between both O

O Vector control is inefficient and delayed vs efficient and rapid
in case of outbreaks/high densities O

O Arbovirus circulation is high in Brazil vs sporadic outbreaks in Europe O

| have many reasons
to think that the
scenario between
Europe and Latin
America are
completely different
and thus responses
and control actions
should be adapted in
each case
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University of Agricultural Sciences and Veterinary Medicine

/\' v O C AIM COST Final Conference
- W PIENZA 12 February 2023,
o Rome, Italy

Short Term Scientific Missions in
Novi Sad and in Lisbon

Learning & Experiences through AIM COST’s STSM programme

Horvath Cintia

of Cluj-Napoca, Romania
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Basic taxonomy for species identification of mosquitoes and
maintenance of laboratory breeding mosquito colonies

University of Novi Sad, Serbia

STSM start and end date: 28.01.2019/ 08.02.2019

* Aims:

1. Learning aboutthe basictaxonomy of mosquitoes;

2. Maintenance of laboratory breeding mosquito colonies
(Cx. pipiens biotype molestus & Ae. albopictus);

* Qutcome:

1. Learning to identify male and female mosquitoes,
larvae;

2. Learning aboutthe rearing procedures;

3. Creatinga laboratorysuitablefor breeding Ae.
albopictus, and maintaininga colonyat the UASVM,;

AIM COST Final Conference

SN’ IENZA 1.2 February 2023,

Rome, Italy




N ave AIM COST Final Conference
L ﬁ/\P” NZA 1.2 February 2023,
Rome, Italy

Microsatellite-based population analysis of Aedes albopictus
(Diptera: Culicidae) from Romania

Institute of Hygiene and Tropical Medicine (IHMT), Lisbon,
Portugal

STSM start and end date: 03.05.2021/ 21.05.2021 Bt i Oy ”Jl“”””””’ Bt . g
« Aims: 7 ’ i1 idd \

1. To learn aboutthe basics of population genetics;

2. To gain experience in microsatellite-based population
genetic analysis of invasive mosquito species

BRIEF REFPORY Open Access

Geographic distribution of the V1016G
knockdown resistance mutation in Aedes
albopictus: a warning bell for Europe

* Qutcome:

1. Learning aboutthe introduction eventsand
phylogeneticrelationshipamong Romanian Ae.
albopictus populations+ identifying pyrethroid
resistance (V1016G);

2. 2 research papers;
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your attention!
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Control of Aedes albopictus using the
Sterile Insect Technique

Monitoring and Assessment tools

Hugo Costa Osdrio
Centre for Vectors and Infectious Diseases

National Institute of Health



Subject and purpose of the STSM

* Problem adressed: Aedes albopictus control using SIT

* Working Group 2: Conventional & Innovative Control Tools

* Host Institution: Benaki Phytopathological Institute (BPI), under coordination of Dr Antonios

Michaelakis

« Date: 5-19/09/2020 (15 days) and Target site: Vravrona, Markopoulo, Greece

* Main objective: To test the dispersal capacity and longevity of irradiated
and non-irradiated males of Ae. albopictus released at the same

environmental conditions



STSM in a glimpse

06/03/2023

AIM cost Final Meeting 2023
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Main impact in my scientific work
and outputs

* Implementation of SIT under an IVM strategy plan in Portugal

* First Mark-Release-Recapture trial performed in Portugal: Sep-Nov 2022
* Awareness and community involvement based on a communication plan
* SIT pilot supression trial planned for 2023

e Scientific projects aligned and international collaboration ongoing



EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY
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Share the data:
collaboration of different -

flelds of science 'l

Kornelia Kurucz

Short-Term Scientific Mission in ltaly, 2019

Applied Ecology Research Unit,

Research and Innovation Centre, Fondazione Edmund Mach, San Michele all Adige 63 ES,'\\IABQ%IONE
MACH 0

AIM CcostE



To become familiar with distribution modeling'
needed for the spatial and temporal spreading analyses of

INvVasive mosquito species

Database available so far Analyzed the dynamics & Analyzed pan-European genetic
from Hungary distribution of Aedes koreicus pattern of Aedes koreicus

in our region .
= Spatial and temporal = Revealedgeneral dispersal
3 G = Providedthe model's suitability patterns & necessity of

abundance dataof several Fo o
: utu udi : :
species 6 e cooperationwithout borders

= Kuruczetal. 2020 Int.J

= QOver4years ‘ = .
Y Environ.Res: Public Kuruczetal. 2022 PLoS ONE 17(8):

= Dataon climatic parameters Health 2020, 17(8), 2728. e0269880.

Importance of multidisciplinary thinking and data sharing
Perfect platform for knowledge transfer and meeting other groups

Good basis for further collaborative research

% W N

To become part of a working network




Marini Giovanni, Fondazione
Edmund Mach (IT)
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UK mosquitoes: future research

Giovanni Marini
STSM: Imperial College London, 3-14 October 2022



STSM details and first impact

* Host: llaria Dorigatti (Imperial College
London)

* Project: characterizing UK suitability for Ae.
koreicus and Ae. japonicus

Great opportunity to present my research and
to discuss mosquito biology and Aedes-borne
pathogens with several infectious diseases’
experts.
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STSM: future research

1. Produce a risk map of UK depicting habitat suitability for Ae. koreicus and
Ae. japonicus.

2. Evaluate the population dynamics of the two species at specific locations.
1+2: We will use the dynamAedes R library

Further impact: we will co-supervise together several PhD students, covering
also other mosquito species and related pathogens of European interest, such
as West Nile virus.

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY
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Distribution of stations during 2019-2021 and the _
posmvemosqmto pool location
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Descriptions Graphic Summary Alignments

Reports Lineage Organism

Taxonomy

100 sequences selected €@

Organism
Flavivirus

. West Nile virus

. Japanese encephalitis virus

. Banzi virus

. Tyuleniy virus

. Dengue virus type 2

Blast Name

viruses
VIruses
viruses
viruses
viruses

viruses

Score

171
167
163
143
137

Number of Hits
101

Description

West Nile virus hits

Japanese encephalitis virus hits

Banzi virus hits

Tyuleniy virus hits

Dengue virus type 2 hits







Vanslembrouck Adwine,
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Carry-over effects of different larval competition
treatments on arboviral vector competence
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Intra- and interspecific larval competition experiments Vector Competence studies @ BNITM
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Impact of STSM on my scientific growth and career

/

=

\ Mg in Vector Competence studies in BSL-3

/

=

Buﬂdmg a scientific network at BNITM

/

=

" International collaborative perspectives: joint paper

“Carry-over effects of larval competition between
the mosquito species Aedes albopictus, Aedes
japonicus and Culex pipiens on their arboviral vector
competence” = chapter PhD

O
=

" Results show differential infection rate in response
to competition treatment

3 SC|ent|f|c impact: first time tested

O
=

Framemwork Programme

NI/_ | INSTITUTE

7y | TROPICAL E D 5 t i

$00 1 ploot :
M EDICI N E EUROPEAN COOPERATION D i M C . R
A ANTWERP IN SCIENCE & TECHNOLOGY o Bernhard Nocht Institute for Tropical Medicine




	Slide 1: Barcelo Carlos, University of the Balearic Islands, (ES)
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7: Belavilas Trovas Alexandros, University of Thessaly (EL)
	Slide 8: Disruption of the reproductive capacity of Aedes mosquitoes by targeting lncRNAs
	Slide 9: Impact of STSM on scientific growth & career
	Slide 10: Impact of STSM on scientific growth & career
	Slide 11: Impact of STSM on scientific growth & career
	Slide 12: Acknowledgements
	Slide 13: Bourquia Maria, Institut Agronomique et Vétérinaire Hassan II, Rabat, (MA)
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Acknowledgment 
	Slide 18: Da Re Daniele, University of Trento, (IT)
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27: Gonzalez Mikel Alexander, University of the Balearic Islands, (ES)
	Slide 28
	Slide 29
	Slide 30
	Slide 31: Horvat Cinthia, University of Agricultural Sciences and Veterinary Medicine of Cluj-Napoca (RO)
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36: Osório Hugo, National Institute of Health (PT)
	Slide 37: Control of Aedes albopictus using the Sterile Insect Technique
	Slide 38: Subject and purpose of the STSM
	Slide 39: STSM in a glimpse
	Slide 40: Main impact in my scientific work and outputs
	Slide 41
	Slide 42: Kavran Mihaela, University of Novi Sad (RS)
	Slide 43: Kurucz Kornélia, University of Pécs (HU)
	Slide 44
	Slide 45
	Slide 46: Marini Giovanni, Fondazione Edmund Mach (IT)
	Slide 47: UK mosquitoes: future research
	Slide 48: STSM details and first impact
	Slide 49: STSM: future research
	Slide 50: Thank you!
	Slide 51: Rogozi Elton, Institute of Public Health Albania (AL)
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56: Vanslembrouck Adwine, Institute of Tropical Medicine, Antwerp, (BE)
	Slide 57
	Slide 58
	Slide 59

