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| ZS\/e What is Vector Competence?
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Vector competence is the intrinsic and biological ability of an arthropod vector (mosquito, tick
sandfly) to acquire, maintain, and transmit a pathogen to a new host
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O How to perform study of Vector Competence?

 The calculation of Vector Competence is assed under experimental conditions and in
specific Lab. facilities (BSL3)

 Vectors such as mosquitoes can be infected under different routes of administrations,
different climatic conditions (T°C, Humidity (%), photoperiods L:D) and different viral load
of pathogen




||||||||||||

How calculate Vector Competence?

dpi = days post-infection; n = number of specimens tested
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O Infection Rate (IR): The proportion of mosquitoes with
a pathogen positive midgut (or body) out of the total
number that consumed an infectious blood meal
 Dissemination Rate (DR): The proportion of infected
vectors where the pathogen has spread beyond the
midgut to secondary tissues like legs, wings, or head

O Transmission Rate (TR): The proportion of vectors with
disseminated infections that have the pathogen present

in their saliva

O Transmission Efficiency (TE): "Population Transmission
Rate," this measures the total percentage of the initial group

capable of transmitting the pathogen



® What is Vectorial Capacity (VC)?

Vectorial Capacity (VC) is an equation to model the spread of a . P
pathogen in the field considering external factors like: /m
I\ S, "
O (m) Mosquito density: The number of female mosquitoes per host Vector density (m) . s sty sl )
 Raproducive ouput 8.~ @ St rcrobe intermnta
O (a) Biting rates: The average number of bites on a host per mosquito e o st 5 Y [iesctcide redaintiy
per day o R pal A %
" e e Nt
O (b) Vector Competence: The probability that a vector becomes VC= r::( b)p
infected and successfully transmits the pathogen - P A
Vector biting rate (a) in:ub:?i:i: :’; :ilc:‘:I(cN)
O (p) The biological efficiency Daily Survival Probability: The probability A
that a mosquito will survive to the next day Vector
competence
O (n) The Extrinsic Incubation Period — EIP: The time (in days) required
for the pathogen to replicate and reach the salivary gland » M
\

O (-In (p)) The daily mortality rate: The natural logarithm of the survival
probability

Cansado-Utrilla et al. Microbiome (2021) 9:111 https://doi.org/10.1186/s40168-021-01073-2
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Why is it important to study vector
competence in Aedes koreicus?

Just one bite away from infection

Different species of mosquitoes can carry different diseases

Invasive mosquitoes are
characterised by their
ability to ¢ 1Se new
territories: A consi
ein the spread of
Ve mosquitoes has
been observed in Eurppe
since the late 1990..

1. After its disappear-
ance in the 20th century
urope, Aedes aegypti
has become established
in Madeira and also
recently in Cyprus. Itis
also present in some
areas around the Black
Sea coast.

2. Aedes olbopictus 1§
ve the

most inva p5auito
species in the world, It is
preseat in much of cen-
tral-and southern Eu-
rope

3. Culex plpiens is the
most widespread mos
quito in Europe.

&. The Anopheles mos-
quito can be found from
southern italy to narth-
ern finland.

A

Chikungunya
Infected peope suf-
fer trom lever and
severe joint pain,
which can last for
months.

Zika

Causes mild disease
with low fever and
rash but most cases
are asymptomalic.
The risk of serlous
complications haye
been identified
which could harm
the foetus,

Dengue

Symptoms of the
disease include faver
but same people will
develop hemorhagic
fever. More than 390
miltion cases are
estimated worldwide
each year,

D

West Nile fever
Cases can be se
vere, most often
amang the elder-
ly. An estimated
1% to 10% of In-
fected individuals
gevelop severe
disease

Malaria
Worldwide, more
than 600 000
deaths every year,
Eary diagnosis
and prompt treat-
ment can prevent
severe illness and
death. Proptylaxis
is available.

O Genus Aedes spp.

O Established in Europe and in
continuous expansion

O Urban and anthropophilic habits

https://www.ecdc.europa.eu/sites/default/files/documents/mosquito-vector-borne-infographic-2023.pdf
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| ZS \/ What we know from literature about vector
competence in Aedes koreicus?

Bull. Org. mond. Santé
Bull. Wid Hith Org. } 1964, 30, 197210 TABLE 2

MOSQUITOS FOUND CARRYING JAPANESE OR MURRAY
VALLEY ENCEPHALITIS VIRUSES IN THE FIELD

Some Ecological Aspects of the Problem of
Arthropod-borne Animal Viruses in the Western
Pacific and South-East Asia Regions*

Murray Valley

Japanese encephalitis encephalitis

Aedes koreicus
J. A. R. MILES! Aedes togoi @ Aedes normanensis
(Aedes albopictus)®

Anopheles hyrcanus
Anopheles sinensis

Culex gelidus @ Culex annulirostris @
Culex pipiens

Culex tritaeniorhynchus @

Culex vishnui complex @

2 Those mosquitos which appear to be those epidemiolo-
gically most important in various areas.

b One reported isolation from adults reared from larvae
collected near the home of a patient.



Montarsi et al. Parasites & Vectors (2015) 8:177
DOl 10.1186/s13071-015-0800-y

Parasites
&Vectors

RESEARCH Open Access

Development of Dirofilaria immitis within the
mosquito Aedes (Finlaya) koreicus, a new invasive
species for Europe

Fabrizio Montarsi', Silvia Ciocchetta™, Gregor Devine”, Silvia Ravagnan', Franco Mutinelli',
Antonio Frangipane di Regalbono®, Domenico Otranto® and Gioia Capelli

L2 of Dirofilaria immitis within the Malpighian
tubules of Aedes koreicus (5X).

QDPDX Pulmonary Dirofilariasis ”;%i
' !/

o Migrate to head
and mosquito's

proboscis
L “ Mosquito
takes a blood meal
(L3 larvae enter bite wound)

Ny

e Lesions in pulmonary
vessels

0 ..
L1 larvae

Dirofilaria immitis

——

\ o Mosquito takes

e Microfilariae pentrate a blood meal
mosquito's midgut (ingests microfilariae)
and migrate to

Malpighian tubules. Q H

&\ Infective stage . .
Adults produce microfilariae

) ) Adults in pulmonar that typically are found in
ﬁ Diagnostic stage & e Y peripheral blood.
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Istituto Zooprofilattico The new European invader Aedes (Finlaya) koreicus: a potential vector of
Sperimentale delle Venezie B .
chikungunya virus

Silvia Ciocchetta®® (2}, Natalie A. Prow?, Jonathan M. Darbro?, Francesca D. Frentiu® (), Sandro Savino?,
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Table 2. CHIKV ‘La Reunion”infection and dissemination to the wings/legs and saliva in Ae. koreicus mosquitoes maintained at 23 °C
and fluctuating temperature (75 £ 5% relative humidity, 12 h light: 12 h dark cycle).

Dissemination wings/legs Dissemination saliva

Treatment Day post feeding  Engorged mosquitoes  Infection (tested) (tested) (tested)
23°C 3 21 3(21) 2(3) 1{3)
10 19 3119) 2(3) 1{3)
L 25 315) 03] UIE)
Fluctuating 3 21 4(21) 014) 0(4)
T°C 10 21 021} NT* NT*
14 22 0122) NT* NT*

Note: NT* = Not tested as bodies were negative,
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Article
Vector Competence of the Invasive Mosquito Species

Aedes koreicus for Arboviruses and Interference with a Novel
Insect Specific Virus

Stephanie Jansen 12, Daniel Cadar 7, Renke Liihken ', Wolf Peter Pfitzner *", Hanna Jost !,
Sandra Oerther *°, Michelle Helms !, Branka Zibrat !, Konstantin Kliemke !, Norbert Becker *®7,
Olli Vapalahti (", Giada Rossini ? and Anna Heitmann -*

Table 1. Infection rates (IR), transmission rates (TR), transmission efficiency (TE) and body titer of Aedes koreicus at two
different temperatures (14 days post-infection) for arbovirus infection with chikungunya Virus (CHIKV), West Nile Virus
(WNV) or Zika Virus (ZIKV), and information about IR with Wiesbaden virus (WBDV) and coinfection rate (CR).

Arbovirus Temperature IR TR TE Mean (95% Confidence Interval) IR CR
“C Arbovirus  Arbovirus Arbovirus  logl0 RNA Copies/Specimen WBDV
CHIKV 24+ 5 {E}giﬁ {H4} 1.37 (0.29-2.45) {;ﬁi} (2;83;}
CHIKY 27D (132}%1) Gﬁ[m (;:’?;D 4681352 {13}6;21} (9?[1};}
WNV 2445 (33;632} M 7.09 (6.15-8.03) (?;‘132} {?,}32}
WNV 27 +5 (3;44’:’} {[}%’5} {(}[}:’” 6.7 (5.72-7.68) ((}{,::;1} {U{j:f”
ZIKV 2445 (23;93;} 0% 0% 4.97 (4.02-5.92) (i}{j";ﬁ} (U{;:;E}
ZIKV 27E3 (2%;442) (2/35) (;f?xn} 62 (5.19-7.21) (%’L}?l;} (%’[1’?1;}




o Dengue virus in ltaly (2025)

e Casi autoctoni Casi importati
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Casi*

57% | 43%

Maschi | Femmine*
40 anni

Eta mediana*

0

Decessi*

4 casi | 219 casi
Autoctoni|Importati*
*Dati in fase di

Casi per Provincia
Casi per Regione/PA di esposizione

il ssposiione consolidamento

Casi per Regione/PA
di segnalazione

Anno
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
f f f f f ; ; \ ; ; ;
2501 ] Autoctoni [l Importati
2004
2
O 1501
=
e
)
g
=2 100
501
i
L]
07: = o L= BT > c A o (= I > [ =4 = o o o > c = om (= I > c = om o > c o om > [ =4 = o (= BT > c = om o > (= BT > c = o [= 2 > [ = 1 o - >
§2233:§52833582833:8228335352833:828332328338:828393¢: 33:528332§82833¢

Mese inizio sintomi

Il dato nell'area grigia, relativo agli ultimi due mesi, potrebbe essere sottostimato https:/ / www.eplcentro.lss.lt/ arbovi I‘OSI/ dashboard



o Chikungunya virus in Italy (2025)

e Casi autoctoni Casi importati
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Casi*

50% | 50%
MaschiFemmine*
58.5 anni Eta
mediana*
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Autoctoni|Importati*
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Il dato nell'area grigia, relativo agli ultimi due mesi, potrebbe essere sottostimato

https://www.epicentro.iss.it/arbovirosi/dashboard



° Zika virus in ltaly (2025)

e Casi importati
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Il dato nell'area grigia, relativo agli ultimi due mesi, potrebbe essere sottostimato
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SPF rabbit whole blood in K;EDTA
diluted with DENV-1 virus. with a
final titer of 1x106 TCID50/ml

[ 26+1°C temperature

d 70% relative humidity, and a
d 12:12h light: dark cycle
 supplied with a 10% sucrose

solution ad libitum

koreicus?

Study of vector competence for DENV-1 in Aedes

/‘\ dpi = days post-infection; n = number of specimens tested
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I 25 '\ / Days post IR Main Ct value DR Main Ct value TR Main Ct value TE
(2) infection (range) (range) (range)
Sperimantale deite Venesia 0 100% - - - -
(5/5)
7 40% 24.83 0% - - - -
(2/5) (22.46-27.02) (0/2)
14 33.3% 24.82 40% 25.64 % - 0%
(5/15)  (22.06-28.66) (2/5) (25.13-26.15)  (0/2] (0/15)
21 30% 22.99 33.3% 28.16 33. 3 37.16 10%\
(3/10) (22.50-23.27) (1/3) (27.80-28.87) (1/3) (1/10)
28 60% 22.21 33.3% 31.42 \ 33.3% / 31.83 \ 20% /
(6/10) (18.17-25.02) (2/6) (20.86-42.32) (2/6) (30.46-33.20) (2/10)

OR @DR MTR MATE

100 —
80
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40
) I |_| I
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7 21
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 DENV-1 was first detected in saliva at 21 dpi and again at 28 dpi highlighting a long extrinsic incubation period

Three positive saliva were found but only two were isolated onto Vero E6 cell monolayers showing cytopathic effect

(CPE)

2 UNIVERSITA
= DEGLI STUDI
DI PADOVA

Images courtesy of Prof.ssa Luisa Barzon & Dr. Emanuela Dal Molin, Department of Molecular Medicine, University of Padova, Italy



Final remarks

JAedes koreicus is well established in Europe

JKnowledge of its vector competence for emerging and re-emerging
arboviruses infection are essential to assess correctly the risk of pathogen
transmission to human population

It is urgent the need to have standardized guidelines for researchers for
robustness and comparison of experimental results

PREPARATION

"KNOW YOUR ENEMY & KNOW YOURSELF”
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