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NON-TYPICAL AND ELUSIVE TICK-BORNE PATHOGENS
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URBAN TICK AND TICK-BORNE DISEASE HOTSPOTS, EFFECT OF ANTHROPOGENIC
PRESSURE
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HOST- PARASITE COEVOLUTION
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The DAMA Protocol, an Introduction: Finding Pathogens
before They Find Us

Eric P. Hoberg,' Walter A. Boeger,? Orsolya Molnar,* Gabor Foldvari,* Scott L. Gardner,’
Alicia Juarrero,® Vitaliy Kharchenko,” Eloy Ortiz,® Valeria Trivellone,® and Daniel R. Brooks'"
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,Disease X"

A WHO tool distinguishes which diseases pose the greatest public health risk due to their epidemic potential
and/or whether there is no or insufficient countermeasures.

At present, the priority diseases are:

« COVID-19 «

e Crimean-Congo haemorrhagic fever

e Ebola virus disease and Marburg virus disease

e Lassa fever

o Middle East respiratory syndrome coronavirus (MERS-CoV) and Severe Acute Respiratory Syndrome
(SARS)

e Nipah and henipaviral diseases

 Rift Valley fever

e Zika

» “Disease X" World Health
Organization










ASSESS (the threat): phylogenetic triage

Is this a known pathogen?
Is this closely related to a known
pathogen?

If NO to both, ignore but
archive







ACT: Coping and Cooperating

O Teach citizen scientists how to reduce chances of
establishment

O Reduce risk of exposure, recognize new arrivals rapidly
O Mobilize universities, governmental agencies and NGOs
O Provide proactive suggestions to decision makers

INTERNATIONAL SCIENTFIC COOPERATION
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Hyalomma marginatum

iIs a two-host tick
Nosocomial
Transmission

Ungulates Humans

Adults

Small
Animals

Larva
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| FOUND ATICK | WOULD COLLECT TICKS




Visible size difference between HYALOMMA IXODES and DERMACENTOR
ticks



WHAT CAN IT BE
CONFUSED WITH?

There are 20 to 23 species of ticks in Hungary, some
of which parasitize on hosts that are also favored by
the Hyalomma species. The distinction may not be
easy at first, but the following images help with the
difficulties:

Perhaps the most characteristic feature of the
Hyalomma species is the clear, ring-like banding of
the legs. Upon closer observation, small,
longitudinal furrows on the upper border can be
observed. The shape of the animal also helps to

distinguish it, the individuals are oval-shaped before

sucking blood and are widest in the middle of their




KULLANCS!

s
!

SEGITSEG

.




LEGYEN ON IS
KULLANCSFIGYELO!

HA CSIKOS LABU HYALOMMA KULLANCCSAL
TALALKOZIK, KERJUK KULDJE EL NEKUNK!

HYALOMMA

DERMACENTOR p—
IXODES

EMAIL: Tovabbi informacié:
kullancs@ecolres.hu

POSTACIM:
DR. FOLDVARI GABOR, PhD

Okolégiai Kutatokézpont
Evollciotudomanyi Intézet

1121 Budapest,
Konkoly-Thege Miklés ut 29-33.
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TGM: Alkotmdnyos puccs

Akar a Margit-szigetrél is kitorhetn
kovetkez6 vilagjarvany?

"Tgy mér til lehet éIni" - fontos ment&év lehet a vendéglét(‘)solm’ 4
afacsdkkentés .
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& hellovidek.hu

Veszélyes afrikai
kullancs jelent meg
az orszagban: durva
betegséget terjeszt

infostart.hu 2019.08.02. 09:30

Egy eddig hazankban ismeretlen, afrikai
eredetd kullancsfaj egyetlen példanyat
talaltak meg a Margitszigeten, a
parazita akar a veszélyes, vérzéses
krimi-kongoi lazat is terjesztheti - tudta
meg az InfoRadié Foldvari Gabortdl, az
MTA Okolégiai Kutatékozpontjanak
fomunkatarsatol.
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Tree scale: 0.01 | Tree scale: 0.01 ¢ . |

China Gansu isolate JQ737074
Mozambique 2017 KU130629
Namibia 2015 KU130626

no data AF132823
_I |Namibia 2015 KU130627

South Africa 2015 KU130630
Hungary 2016 KU170491
France 2016 KX000643
Somalia 2015 KU130625
Mozambique 2015 KU130628
Senegal 2015 KU130622
Senegal 2017 KU130621
———— Nigeria 2020 MN601291
Kenya 2020 MW243658
Nigeria 2019 MN601293
Cameroon 2019 MK648422

Kenya 2020 MT896154 Colored ranges
France 2013 KX000641
Burkina Faso 2015 KU130624 Asia
Nigeria 2019 MN601292
—— Nigeria 2019 MN601294 Africa
Netherlands 2020 MW495248
ez ol o Europe-Africa

Hungary 2021 Hyalomma rufipes COX1 gene OM527160
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Hyalomma marginatum
adult from a donkey




Hyalomma sp.
adult from a horse




- Dermacentor spp.

@® /xodes spp.

@® Haemaphysalis spp.

@® Hyalomma spp.

50 km

Foldvari et al. 2022 Transboundary and Emerging Diseases St




Hyalomma observations through TickWatcher 2021-2024




A « Filrlovirid_a?
t :IPL:t:l:Sl?ll | H:ntaan orthohantavirus No CC H FV so far but We (metagenom iCS)

NP 942557.1 | Seoul orthohantavirus

NP 942554.1 | Dobrava-Belgrade orthohantavirus f d V I h k t' k H
NP 604472.1 | Andes orthohantavirus o u n o Z S oe I c VI ru S
NP 941983.1 | Puumala orthohantavirus

NP 942586.1 |Tula orthohantavirus

< Phasmaviridae

YP 009667046.1 | Tacaiuma orthobunyavirus

YP 001457160.1 | Akabane orthobunyavirus

YP 009667022.1 | Witwatersrand orthobunyavirus

YP 009664558.1 | Turlock orthobunyavirus

YP 009666905.1 | Batai orthobunyavirus

NP 671969.1 | La Crosse orthobunyavirus

YP 010084299.1 | California encephalitis orthobunyavirus

[— QPD01627.1 | Volzhskoe tick virus | Russia 0 QPD01627.1 - Volzhsoke tick virus ﬁ
——

Volzhskoe tick virus | Hungary 100 ) :
USL85430.1 | Ixodes ricinus bunyavirus-like virus 1 | Croatia_ 0 VOIZhSkoe tICk VIrus HUNGARY m

USL85420.1 | Bronnoya virus | Croatia oUSL 2 v o g '@
ASY03251.1 | Bronnoya virus | Norway SL85430.1 - Ixodes ricinus bunyavirus-like virus

BBD75426.1 | Ixodes scapularis bunyavirus e USL85420.1 - Bronnoya virus ﬁ
<« Cruliviridae

< Tospoviridae 1w LE)ASY03251.1 “ Bronnoya virus m
9

YP 009047241.1 | Heartland bandavirus ¢ BBD754 . i i ﬂ%
YP 008504094.1 | Dabie bandavirus . ScaPU|aI’IS bunyaVIrus

YP 009666938.1 | Guertu bandavirus

YP 009512840.1 | Punta Toro phlebovirus

YP 003848705.1 | Rift Valley fever phlebovirus
YP 010086061.1 | Salehabad phlebovirus

- NP 694851.1 | Lymphocytic choriomeningitis mammaren IS
{ NP 899218.1 | Argentinian mammarenavirus A renaviridae
—_— NP 950235.1 | Crimean-Congo hemorrhagic fever orthonairovirus
— YP 009507851.1 | Hazara orthonairovirus
‘L(j NP 955542.1 | Dugbe orthonairovirus

YP 009361837.1 | Nairobi sheep disease orthonairovirus
<« Wupedeviridae
< Mypoviridae

Foldvari et al. Scientific Reports 2624

-4




scientific reports

W) Check for updates

OPEN Genomic characterization
of Volzhskoe tick virus
(Bunyauviricetes) from a Hyalomma
marginatum tick, Hungary

Gabor Foldvari'%8*, Zsofia Tauber®’:8, Gabor Endre Toth*>, Daniel Cadar®,
Alexandra Bialonski®, Balazs Horvath®, Eva Szabo%3, Zsofia Lanszki*?, Brigitta Zana*>,
Zsaklin Varga**, Fanni Foldes*® & Gabor Kemenesi*®

Scientific Reports|  (2024) 14:18945



,,Our protocols must be evolvable.
There is no static solution for
problems involving an evolving Earth
and an evolving biosphere.”

Brooks, Hoberg, and Boeger, 2019



National
Laboratory

for Health Security
HUNGARY

Have you
found a
Tick?

PragmaTick is a mobile application
created to monitor the domestic tick
fauna and to investigate the possible
spread of the dangerous Hyalomma

tick species.




R Mmeh. = . Kullancstigyelo

Koncepcié

Egyszerd, konnyen hasznalhato, kortars killsdvel.
Calunk volt megdrizni a Kullancsfigyeld meaglévo
meqgjelenasat, szélesebb demografia szamara intuitiv,
nasznalatra Osztdnzs megjelenést adni

Kullancsot

talaltal?

A Kullancsfigyeld azért jott letre, hogy a
lakossag segitsegeével felderithessik
veszelyes Hyalomma fajok esetleges

hazal megjelenését,




plo]

HUN M 6kosaial
REN 5% KUTATOKOZPONT

Have you
found a
Tick?

PragmaTick is a mobile application
created to monitor the domestic tick
fauna and to investigate the possible
spread of the dangerous Hyalomma

tick species.

Report a Tick







Report a Tick

What do you report?

¥ Tick bite




& Location and time

Location and time

It is important that you enter the location and time
where you assume you came into contact with this
tick.

Location

Kospallag

Town name, coordinates
Time

Enter the time of the event

Type of location

Choose the type of location




& Location

Kospallag

poly Nemzeti Park $

Kospallag

Marianosztra

Koéspallag
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& Identification

Identification

Characteristics:
Strongly banded legs, dark shield, large size, fast
movement

Hyalomma










