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What are ticks?

... disgusting parasitic animals...” -ARISTOTLE

(according P. D. Hillyard, Synopses of the British Fauna, No 52, 1996)
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Tick Canos jerseyl (100 150 x 10/years) T T ———

T Gpeebholf 14
It might be the oldest tick discovered by Hans Klompen (Ohio

State University), which was discovered in a piece of amber in
New Jersey, apparently touching _ g

brontosaurus body.
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Diagram illustrating systematic and evolutionary
relationships in ticks (Sonenshine, 1991)

Prostriata Ixodinag ~—————————| [xodes ($245 spp.)

Ambiyomma {102 spp.)
Ixodidae Amblyomminae
Aponomma {24 spp.)

Metastriata Haemaphysalinae Haemaphysalis (155 spp.)

Hyalomminae ~——— HMyalomma (30 spp.)

Dermacentor (30 spp.}
Cosmiomma {1 spp.)
Nosomma (1 spp.}
Rhipicephalinge Rhipicephalus (70 spp.)
Anomalohimaiaya {3 spp.)
Rhipicentor (2 spp.)
Boophilus {5 spp.)
Margaropus {3 spp.)

Nuttalliellidae Nutialliella (1 spp.)
Argasinge — Argas {56 spp.)
Ornithodorinae ~——————— | Ornithadoros (100 spp.)

Argasidae ‘ Otobinae ——————————— Cfobius {2 spp.)
Antricolinag ——— Anfricola {8 spp.)

Nothcasplnae ———— Nothoaspis {1 spp.)
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Jim Oliver, Jr.

Amblyomma varium Koch, 1844
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Ixodes ricinus Dermacentor marginatus



PARASITOLOGY
today
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Klistée obecné /xodes ricinus

* nejzavazneéjsi prenasec nakaz v Evropeé

« 3 aktivni vyvojova stadia

« trojhostitelsky druh — Siroky okruh hostitelt
* (u nas 47 druhu savcu, 55 druhu ptaku)

« vyvoj 1,5 -2 (3) roky

Prenos puvodcu transstadialni i transovarialni ‘
kliSte souCasné vektor i rezervoar nakaz




Larva feeds on host No. 1

Larvae seek

new host il
Eggs hatch ffé/

to larva g

‘ Host No. 1
W\ Eggs laid by female Larva
T o =

____moults
to nymph

Fully fed larva
drops to ground

Fully fed female drops
from hodt to ground

i Host No. 3 j -“I_"

- 'R
Nymph attaches and
feeds on host No. 2

Nymph moults to adult
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Scheme of hard tick inner anatomy

salivary glands
ovary

o
<

G - tick gut
MT - Malpighian tubules
HC - haemocoel

(according A.S. Bom;man at al., 1996)



How ticks
get under
your skin?

Richter et al 2013
DOI: 10.1098/rspb.2013.17
58
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Tick reproduction

Ixodes ricinus mating

http://www.bada-uk.org/images/Ixodes%20ricinus %20mating.jpg

D. variabilis
~laying eggs

Tick eggs

@ Bernard' Lynch
{CloSenViews com




Disease relationships:

Ixodes ricinus (sheep/castor bean tick)

(Parasitiformes: Ixodoidea, Ixodidae)

Viruses:

Tick - borne encephalitis (TBE) virus (Flaviviridae: Flavivirus)
(subtypes: 1/ European; 2/ Siberian; 3/ Far Eastern)
Russian spring-summer encephalitis (RSSE) virus
Eyach virus (Reoviridae: Coltivirus)
Uukuniemi virus
Louping ill virus
© Jan Erhart

Rickettsiae:

Coxiella burnetti (Q-fever)

Rickettsia slovaca

Rickettsia conori (Mediterrianean spotted fever)

Rochalimaea quintana

Ehrlichia (Cytoectes) phagocytophila (tick-borne fever, ehrlichiosis)

o Apicomplexa:

Babesia diverens (redwater of cat;le'"y\: __
B. canis ' M
B. ovis

Bacteria:

Francisella tularenssis (tularemia)
Listeria monocytogenes
Staphylococus aureus (tick pyraemia of lambs)

Borrelia burgdorferi s.l. (Lyme disease)




Selection of tick-borne diseases in humans

and characteristics associated with their discovery

Disease (Suspected) Pathogen Disease Characteristic  Temporal/ First Diagnostic

first symptoms? geographic isolated tests?

reported clusters from
Rocky Mountain spotted fever  Rickettsia nckeiisi 1896 Yes Yes Humans Yes (25)
Relapsing fever Bormrelia hermsn, B. dutionu 1904 Yes Mo Humans Yes (35)
Mediterranean spotted fever R. conorii 1910 Yes No Humans Yes (38)
Lyme (erythema migrans) B. burgdorferi sensu lato 1912 Yes Mo Humans Yes (290
Tick-borne encephalitis TBE wirus 1937 Yes Yes Humans Yes 37
Hurman babesiosis Eabesia microti, B. divergens 1985 No Mo Livestock Yes (38, 39
Lyme (whole syndrome) E. burgdorferi sensu lato 1877 Mo [Yes) Humans Yes (32)
Anaplasmosis Anaplasma phagocytophilum 1994 No Mo Livestock Yes (40}
Rickettsiosis R. helvetica 1999 MNo No Ticks No (3) oY)
Meoehrlichiosis Neoehriichia mikurensis 2010 Mo Mo Ticks No (&) (8 'f'\.’VVEA,
Lyme-like illness B. miyamotal 201 No Mo Ticks No 6 B

*Characteristic symptoms do not need to occur in all patients with the infection.
tCommercially avadable diagnostic tests for the specific age

14

Frontiers in Public Health Epldemlology, Volume 2, Article 73 July 2014.




Tick-borne Pathogens in the Czech Republic

and former Czechoslovakia

Arboviruses:
Tick-borne encephalitis virus : Krej¢i (1949); Rampas et Gallia (1949)
Tahyna virus (V. Bardo$’s group; Valtice fever)

Uukuniemi virus; Banja virus, Sedlec virus; WN virus (Z. Hubalek’s group)

3

Rickettsia:

Q-fever; R. slovaca (J. Rehaéek’s group)

Spirochetes of Lyme disease:

Borrelia burgdorferi sensu lato

B. burgdorferi sessu stricto; B. afzelii; B. garinii; B. valeisiania;
A14S8/ |-77 = B. spielmani; B. bissettii

Babesia/Babesiosis

Babesia microti; B. divergens; B. canis; B. bovis
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BORRELIA

/\

B. recurrentis B. burgdorferi complex
B. duttoni (B. burgdorferi s.l.)
B. hermsii B. burgdorferi s.s.
B. parkeri B. garinii
B. turicatae B. afzelii
etc. B. lusitaniae
B. valaisiana
B. carolinensis; B. americana B. andersonii
(Rudenko et al.) B. bissettii
B. japonica
B. tanukii
B. turdi
B. sinica

(A14S, van Dam 1993=B.spielmani, Richter et al, 2004)/\\

Taxonomic classification of the genus Borrelia




Antigenic pattern of borrelia spirochetes

FlaA/FlaB

DbpA/DbpB
P-66 (Oms66)

OspF
Agglutininins

(lectins; GAGbp)
Some of other borrelia antigens:

P-22, P-35, Bmp (P-39), Mip,
RevA, Epp, Oms 28, P13




Tick activity prediction in the Czech Republic

J Predpoved’ aktivity klistéte obecného n emi Ceské republiky - Ope

Soubor  Editovat  Zobrazit  ZaloZkw  Pomdcky  Mastroje  MNapowéda
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Odbor klimatelogie
Piedpovéd aktivity klistéte obecného na uzemi Ceské republiky
Predpovéd je wddvana pro abdoki vikendu ipatek — ned&le) ve spalupraci se Statnim zdravotnirn Ostavern a za podpory Ministerstea zdravotnicti CR. Girm wisi je
stupef aktivity, tim wwiSi je | pravdépodobnost napadeni cloveka nebo zvifete KliStétern a pravdépodobnost nakaZeni klidtovou encefaliidou nebo lymeskou

borelidzau.

Predpovéd je aktualizovana kazdy étvrtek do 14.00 by obdobi od bfezna do fiina. Konkrétni terminy zahajeni a ukonéeni wdavani pfedpovédi jsou zévislé na
akiualnim pribéhu potasi.

Den
Datum

nedéle
4.5 2008

sohaota
3.5.2008

Stupen aktivity 4 4 4 ) )

Stupné aktivity

patek
2.5 2008

¢ Stupen 1= malé riziko
s Doporudeni: Pra navitéeu litnatich a smigenych porostd a kfovin s bylinnou vegetaci zvolit obledeni z hladkeé svatlé [4tky & obiéas prohlédnout, Zejména
kalhioty, a pfipadné odstranit pfichycena klist'ata dotéz i v daldich stupnich rizika). Yeéer a rano prohlidka téla, pfipadné odstranéni klist'at.

4 Stupen 2 = mirné riziko
& Doporudeni: Pougitl repelentu, nesedat a nelehaty porostech. Yeder a rano prohlidka téla, pfipadné odstranéni klist'at.

4 Stupen 3 = stredne velke riziko

e Doporudeni @ PouZiti repelenty, nesedat a nelehat v porostech, nevstupovat do kfowin a bylinné vegetace. Yeder a rano prohlidka téla, plipadné
odstranéni kiigt'at.

< Stupen 4 = velké riziko
e Doporuceni : Poufiti repelentu, nesedat a nelehat v porastech, nevstupovat do kfovin a bylinné vegetace, zejména na okraji lesa, na okraji vadnich tokid a
listnatého mldzi. Veder a rano problidka téla, pfipadné odstranéni Klistat.

4 Stupen 5 = nepwssiriziko
« Doporuceni : Poufill repelentu. Mevstupovat volng do listnatich a smigenvch lesd, pohyb pouze po zpevnénych cestach. Yeder a rano prohlidka téla,
pfipadne odstraneni kIkEtat,
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Riziko nakazy
- 0 - nulové (vodni plochy a toky)
[ 0-0.049 - minimaini

[ ]005-049-nizké

[ ] 05-0.99-stedni

B - 140 vysoké

B 5 -2 - maximaini

E Hranice okresu

e Obec s vice nez 5 000 obyv.

Mapovy podklad: ArcCR 500
Zdroj dat: CORINE 2006,
Atlas cestovniho ruchu CR, ArcCR 500
Zpracovani: Pavel Svec

Soufadnicovy systém SJTSK




Budweiser Tick Research Group

Deékuji Vam za pozornost!







Core components of the tick iron metabolism

 FERI1 - intracellular
* FER2 - secreted

« IRPI1 - cytoplasmic aconitase

Ferritin multimer

IRP1 LOW IRON
IRON STIMULATION

L
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fer mRNA fer mRNA




* unfed tick
-Fe

* no aconitase activity
* no ferritin translation

- feeding tick
* +Fe

* ferritin translation
e 1®




A model of iron metabolism in ticks

BLOODMEAL
Host- serum iron-c_:ontain.ir.lg Hemoglobin PERIPHERAL
proteins (transferrin, ferritin) (red blood cells) TISSUE CELL

Iron and heme
requirements

7\

hemosome Heme-binding e
proteins
DMT]I
lysosome lysosome

peritrophic
matrix
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RNA interference

1.5 ug dsRNA

Second day
feeding on guinea pig

o AY

» Dissection of engorged
ticks LR}
* RT-PCR, westerh blot

. Phenotyp-e -»effect




RNAIi — CHIX1

. Salivary glands gene
. Extracellular protein
. Unknown function

. Silencing = ?

Tick injected with GFP dsRNA  Tick injected with CHIX1 dsRNA
ﬂ“
¢

\aa

%35\%%\ ?‘“
A ‘ >‘é§ - s ?

Size and weight no g /n ed

‘*’-&..,_-.—-




