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Molecular biology of parasites and diagnosis of parasitic diseases

The scientific activities of our group encompass long-term research in the field of molecular biology of parasites. Our
focus is primarily on the identification and molecular/biochemical/immunological characterization of functional
molecules and their role in essential biological processes of the parasite or their involvement in host interactions. By
elucidating the molecular basis of the studied organisms, we strive to contribute to the improvement of diagnostic
methods, which are currently inadequate.
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Molecular biology of parasites and diagnosis of parasitic diseases

Experimental organisms:

The organisms included in our experiments are representatives of parasitic worms such as monogeneans (e.g.,
Diplozoon paradoxum, Eudiplozoon nipponicum), flukes (e.g., Schistosoma mansoni, Fasciola hepatica, Fascioloides
magna), tapeworms (e.g., Hymenolepis diminuta), and nematodes (e.g., Trichinella genus, gastrointestinal
trichostrongylid nematodes, entomopathogenic nematodes of the Heterorhabditis and Steinernema genus).
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Molecular biology of parasites and diagnosis of parasitic diseases

Methods:

We approach our objects of interest primarily through molecular methods (PCR, qPCR, gene cloning, NGS - genomics,
etc.), proteomic methods (mass spectrometric methods MALDI TOF-TOF, LC-MS/MS), bioinformatics (evaluation of
"omics" data), biochemical techniques (electrophoresis, chromatography, spectrometry, fluorometry, protein
expression etc.), immunological methods (ELISA, blot), and microscopic techniques (brightfield, fluorescence, laser,
scanning, and transmission microscopy).
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Molecular biology of parasites and diagnosis of parasitic diseases
Research topic 1: Molecular diagnosis of parasitoses

Research topic 2: "Omics" approaches in the study of molecular
interactions between parasite and host
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Research topic 1: Molecular diagnosis of parasitoses

- Development and optimization of molecular diagnostic methods for the detection of
parasitic agents, ideally in a multiplex format

- Monitoring of parasites in ruminant livestock and wild-living species using molecular
diagnostic methods.
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Helminth Species

Aszhworthius Haemonchus Fascioloides Fasciola Dicrocosiium Paramphizstomidase
sidemi sSpp. magna hepafica dendrficum spp.

G UG 30.7% (124/404)  6.9% (25/404)  3.0% (12/404)  0.0% (0/404) 0.0% (0/404)  0.0% (0/404)

E- AL EE 5.4% (20/371)  23.2% (B&/3T1)  0.5% (20371)  0.0% (0/371)  0.8% (3371)  0.0% (0/371)
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Research topic 2: "Omics" approaches

"Omics" approaches in the study of molecular interactions between parasite and host

- Analysis of genomes, transcriptomes, proteomes, and secretomes of parasitic

organisms to define protein molecules essential for parasite survival or playing a crucial
role in parasite-host interactions

- Defining the principles of anthelmintic resistance development using data generated
by high-throughput sequencing

MASARYK
UNTVERSITY




= T
_, ' ¢+
]
) b o0 0 0o o (i
K ' . g {0
é _w p=tghtip e L e IR > \
[ L R B
49 u? L ]
R ° a4 [
i
—— ooo:o oow te s o 0 0 0 0 00
’ H e
¢ i L B o t e !
‘1 i ,, by )
’ . \ . ’ i
e 4 e s e s e ' ~ ...m.
. t ...nﬁ
' ——y—o R S S ) * '4s
. 1 | R —911N%e
\an i1 L3R —o—o0—o
owv +
M. g1l |
: * B T ¢4 4 e
T P
L AL |
N.o - s ofele e e e
- sles I
It : ) (B
" .'.noun-..
. ® oro’ il ¢ L9 4
:_ .
B ke B
S 4 -

—

-

B

_.
Ut
i1
"’ m
1
B
}
’
'
,, |
’
’ —
7 b
‘,. ‘ “+
L
.
wo all .H
L]
ﬂ..... .__ '
9§, A ¢
raia y )
. ( -1 ) :
b §- o A 4
1
H [.J‘H O ! .—
] - 3
-
o.. pu _ (X ‘m
4 . ) 4
Ov e o o o ,. L 1 o - H : 11
$ oe o s o 0.0 0 » sl vn“ R R s ssag o
| el re=——3li ¥ etk
_W r o.r P N . 0( uw “ m\lﬂt‘O}O'bo. -
. 1 -‘ J
. .. . . - * 4
! L Ll i
_; i wf . Ve e smm
[ 2 ] -4
* . - .
ko . f16——o . . bo — H
| . ..m ! e *
. . SR :o ‘0 h H
e 0 -
=l ’ 2 ¢ LI ] -
' L N ] 004,.....00,
~ , .oo.oo. 'R mv.,.r“oooooooooo“
. ™ . o 4 o' o TROD e Gl
,~u L] -y n*'.‘;.o S ——
. ° S 9 = L -
i . ! _— o] ' eeseeee
. * o = * u* *” o_
: _ .
L
o : x - &




Projects

TACR S$S05010070: Spread of invasive parasite species and their devastating effects on the biodiversity of
native ruminant species (2022-2024)

https://starfos.tacr.cz/cs/projekty/SS05010070

GACR GA23-06457S: Identification and functional characterization of bioactive molecules produced by
entomopathogenic nematodes (2023-2025)

https://is.muni.cz/osoba/hyrsl#projekty

NAZV QL24010306: Sustainable parasite control in small ruminants corresponding to the One Health
concept (2024-2028)

VETERINARY
https://immunopharm.cz/projekty/nazv gosheepar/ ‘f RI RESEARCH
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https://starfos.tacr.cz/cs/projekty/SS05010070
https://is.muni.cz/osoba/hyrsl#projekty
https://immunopharm.cz/projekty/nazv_gosheepar/
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https://www.flickr.com/photos/artsyscience/3309327373
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