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Dear reader,

When | wrote the editorial for
the previous issue of the Bi-
ennial Report, | did not expect
that the situation after the
extremely unconventional pe-
riod of the COVID-19 pandemic
would be similarly challenging. The
COVID-19 pandemic culminated dur-
ing 2021, but ongoing vaccination helped to
defeat it. The society expected a return to “nor-
mal” life, and suddenly we experienced some-
thing inconceivable for European people.

The Russian aggression towards Ukraine began
in February 2022 and again dramatically influ-
enced both our private and professional life, re-
spectively. | am personally proud of the attitude
and support of the Czech people towards the
Ukrainian refugees. We also became involved
as the Institute, providing not only accommo-
dation at the Mohelsky Mill station but also the
possibility of study stays for our colleagues
within the Researchers At Risk program. At
the same time, we, like the whole society, were
forced to deal with the effects of the energy
crisis.

Fortunately, | may repeat that this Biennial Report
shows that even unfavourable times didn’t stop
our research activities and we have achieved in-
teresting results. Thanks to the proactive attitude
of Alena Fornlskova and her team of colleagues,
we received the prestigious HR Award which
confirms the right trend in HR management. The

changes in the organisation-
al structure with the newly
established research groups
proved to be the right decision.
The quality of research was
well evaluated within the national
Metodika 17+ evaluation, where we
reached the highest grade for the first
time. Our three scientific divisions, which fo-
cus on groundbreaking research in the fields of
evolutionary biology, biodiversity, and ecology,
have produced around 120 scientific publications
per year in peer-reviewed journals. | must stress
that the results of our work have also significant-
ly contributed to the applied problems of nature
conservation, fisheries, agriculture or epidemio-
logical surveillance.

| believe that the information contained in this re-
port will be of interest not only to our co-work-
ers but also to colleagues from other institutions
and to the general public. Maybe it will also stim-
ulate potential future students and post-doctor-
al researchers to consider directing their profes-
sional career and connecting with our institute.

| wish vou pleasant reading,

—-’f\':,l_x' i 'IL-.-

j § .'\.

doc. Mgr. Jan Zukal, Dr., MBA
Director of the Institute

of Vertebrate Biology of CAS



MISSION AND VISION

The mission of the Institute of Vertebrate Biol-
ogy is to contribute to society through the pur-
suit of research and education about various
aspects of vertebrate ecology and evolution at
the highest international levels of excellence.

The Institute‘s vision is to be an internationally
recognized centre of excellence in evolutionary
and ecological vertebrate science.

ORGANIZATION SCHEME

Board of the Institute

Supervisory Board

International Advisory Board

Deputy Directors

Secretariat —

Management team

Research Sector

Services

Research Divisions

Evolutionary 7 Research
ecology Groups
Biodiversity 6 Research

Groups
General 4 Research
ecology Groups

The Institute of Vertebrate Biology (IVB) is a rel-
atively small institute of the Czech Academy of
Sciences, and it has been newly structured into
three separate research divisions (Evolutionary
ecology, Biodiversity and General ecology) and sev-
enteen research groups (see text below for a de-
scription of research activities). Senior researchers
are responsible for managing their teams and are

Administrative department
]
Library SC|ent|.f|c
collection
]
Editorial Project
Office Management
]
Public Technology
Relations transfer

directly subordinated to the Director. Research
groups are flexible, and their close cooperation on
specific studies is supported, i.e. individual projects
can cover more topics and researchers often use
interdisciplinary approaches. Groups are composed
of junior researchers, post-doctorates, research
assistants, technicians and pre- and post-graduate
students (mostly funded through project grants).



RESEARCH STAFF

Only individuals with an employment contract are shown, i.e. not all PhD students are listed (for
a complete list of PhD students, see the chapter EDUCATION AND TEACHING ACTIVITIES. Several
fellows contracted on the basis of external grant funding have only part-time positions (extent not
shown here), often limited to short periods.

Brno Research Facility

The research facilities in Brno include zoological col-
lections, a breeding facility for experimental fish
(including facilities for semi-natural experiments),

a basic laboratory for molecular genetic studies,

a parasitological and ichthyological optical labora-
tory, and high-quality equipment for field research.
Research teams in Brno use model vertebrate
groups to study basic questions in the fields of ecol-
ogy and evolutionary biology, ethology, applied zo-
ology, the roles of parasites and invasive species, and
protection and management of freshwater and terrestri-
al ecosystems. The main topics studied here include:

+ reproductive strategies in fishes and birds + population genetics and interspecies
hybridisation in deer
+ adaptation and coevolution between
parasites and hosts + ecology and conservation of carnivores
in fragmented landscapes
+ population biology, ecology, and
biogeography of annual fishes + food ecology of herbivorous mammals
and their impact on the environment
+ relationships between metazoan parasites
and their hosts (fish, birds) + conservation genetics of endangered
species, especially mammals
+ fish communities and populations of key
species in various aquatic habitats + diet and parasites of primate

+ invasive species in the aquatic
environment

+ migration connectivity and seasonal
interaction of long-distance bird migrants

+ ecology and behaviour of bats, especially
during hibernation




Head of facility

Ing. Pavel JURAJDA, PhD

Fish Ecology Group

- fish community ecology, invasive species
e-mail: jurajda@ivb.cz

Research scientists
IRNDr. Radim BLAZEK, PhD
Fish Evolutionary Ecology Group
- evolutionary ecology of fish
e-mail: blazek@ivb.cz

Ing. Miroslav CAPEK, PhD

Brood Parasitism Group

- ecology and behaviour of birds, bird parasites
e-mail: capek@ivb.cz

RNDr. Miloslav HOMOLKA, PhD
Conservation Biology Group

- feeding ecology of herbivorous mammals
e-mail: homolka@ivb.cz

Prof. Ing. Marcel HONZA, PhD
Brood Parasitism Group

- behavioural ecology of birds
e-mail: honza@ivb.cz

Mgr. Michal JANAE, PhD

Fish Ecology Group

- fish ecology, biological invasions
e-mail: janac@ivb.cz

Prof. RNDr. Petr KOUBEK, PhD
Conservation Biology Group

- wildlife ecology and ethology of mammals
e-mail: koubek@ivb.cz

Mgr. Jarmila PROKESOVA-KROJEROVA, PhD
Conservation Biology Group

- conservation genetics, ecology of mammals
e-mail: krojerova@ivb.cz

Mgr. Markéta ONDRACKOVA, PhD
Fish Ecology Group - fish parasitology
e-mail: ondrackova@ivb.cz

Mgr. Barbora PAFCO, PhD

Group of Primate Symbiont Ecology

- parasite-host interaction, parasites of primates
e-mail: pafco@ivb.cz

Mgr. Klara PETRZELKOVA, PhD
Group of Primate Symbiont Ecology - primatology
e-mail: petrzelkova@ivb.cz

Mgr. Matéj POLACIK, PhD
Fish Evolutionary Ecology Group - fish ecology
e-mail: polacik@ivb.cz

RNDr. Petr PROCHAZKA, PhD

Bird Ecology and Migration Group

- behavioural ecology and migration of birds
e-mail: prochazka@ivb.cz

Prof. RNDr. Martin REICHARD, PhD

Fish Evolutionary Ecology Group

- behavioural and evolutionary ecology of fish
e-mail: reichard@ivb.cz

Mgr. Peter SAMAS, PhD
Brood Parasitism Group

- behavioural ecology of birds
e-mail: psamas@ivb.cz

Assoc. Prof. Ing. Martin SALEK, PhD
Farmland Biodiversity Research Group
- ecology of birds and mammals,
landscape ecology

e-mail: martin.sali@post.cz

Mgr. Michal SULC, PhD

Brood Parasitism Group

- behavioural ecology of birds
e-mail: sulc@ivb.cz



Prof. MVDr. Emil TKADLEC, PhD
Conservation Biology Group - population
dynamics, life histories of small mammals
e-mail: tkadlec@prfnw.upol.cz

Mgr. Peter VALLO, PhD

Bat Research Group

- diversity of bats and viruses
e-mail: vallo@ivb.cz

Ing. Lukas VETESNIK, PhD
Fish Ecology Group

- fish ecology, fish parasites
e-mail: vetesnik@ivb.cz

Mgr. Milan VRTILEK, PhD

Fish Evolutionary Ecology Group

- behavioral and evolutionary ecology of fish
e-mail: vrtilek@ivb.cz

Assoc. Prof. Mgr. Jan ZUKAL, PhD MBA
Bat Research Group

- ecology and behaviour of bats, hibernation
e-mail: zukal@ivb.cz

Technicians

Jiti CHAMR

Mgr. Zdenka JURAJDOVA, PhD
Ing. Vaclav PRASEK, PhD

Fellows contracted on the basis

of external grant funding:

Research scientists
Ing. Karel HALACKA, PhD
Technology transfer

Mgr. Jan MENDEL, PhD
Technology transfer

Yurii KVACH, PhD
Fish Ecology Group

Post-doctorates
Mgr. Erik BACHOREC, PhD
Bat Research Group

MVDr. Barbora CERVENA, PhD
Primate Symbiont Ecology Research Group

Mgr. Maria Lujza CERVENKA KICINJA, PhD
Fish Ecology Group

Mgr. Barbora GAJDAROVA
Conservation Biology Group

Mgr. Fan LI, PhD
Fish Evolutionary Ecology Group

Lisandrina MARI, PhD
Fish Evolutionary Ecology Group

RNDr. et Ing. Veronika SEIDLOVA, PhD
Bat Research Group

Mgr. Ludék SLAPANSKY, PhD
Fish Ecology Group

Maria TKACHENKO, PhD.
Fish Ecology Group

Wenjing YI, PhD
Fish Evolutionary Ecology Group

Holger ZIMMERMANN, PhD
Fish Evolutionary Ecology Group

Research assistants
Ing. Jan DZURJA
Conservation Biology Group

RNDr. Jaroslav KOLECEK, PhD
Brood Parasitism Group
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Mgr. Milica POZGAYOVA, PhD Malavika MADHAVAN

Bird Ecology and Migration Group Bethan MASON
Mgr. Veronika NEZHYBOVA
Mgr. Kevin ROCHE, BSc, PhD Mgr. Eva NOSKOVA

Fish Ecology Group

PhD students

Mgr. Abhishek Nair ANIL
Mgr. Sarka BEDNARIKOVA
Mgr. Vojtéch BRLIK
Gernot ENGLMAIER

Mgr. Jan HAVLICEK

MVDr. Tomas HEGER

Mgr. Michal HNILICKA
Lukas Tim KOCH

Mgr. Vladislav ILIK

Mgr. Eva JIROUSOVA
MVDr. Jana KACMARIKOVA

Sangeeth SAILAS

Kelly Marie SAMBUCCI, MSc.
Mgr. Gabriela STETKOVA
Mgr. Katefina ZUKALOVA
Mgr. Jakub ZAK

Technicians

Jiti FARKAC

Ing. Vaclav HOMOLKA
Mgr. Adam VELEBA, PhD




Valtice Research Facility

The Valtice research facility is well-equipped
with both state-of-the-art molecular equipment
and an animal rearing facility that meets all the
safety requirements necessary for handling
laboratory animals. The research is mainly fo-
cused on the ecology and eco-epidemiology of
zoonotic microorganisms, with a main empha-
sis on emerging and re-emerging pathogens.

+ isolation and identification of novel
microorganisms, including human
pathogens (microbe hunting)

+ ecology of arthropod-borne
microorganisms with zoonotic potential

+ implementation of the ‘one health’ concept
for studying emerging zoonoses

Specifically, the research focuses on the role of
endothermic vertebrates (hosts to pathogenic
agents) and hematophagous arthropods (bio-
logical vectors) in the circulation of zoonotic
pathogens, along with the natural and socio-
economic factors that drive the emergence of
specific infections.

The main issues being addressed include:

+ risk of introduction and establishment
of new invasive mosquito vectors and
mosquito-borne diseases in Central Europe

+ provision of expert advice regarding
prevention and control of zoonoses
(contribution to preventive human and
veterinary medicine) and emerging
infectious diseases

Head of facility

Assoc. Prof. RNDr. Ivo RUDOLF, PhD
Group for Zoonotic and Emerging Infectious
Diseases - eco-epidemiology of emerging
zoonotic diseases

e-mail: rudolf@ivb.cz

Research Scientists

Prof. RNDr. Zdenék HUBALEK, DSc

Group for Zoonotic and Emerging Infectious
Diseases - eco-epidemiology of zoonoses
e-mail: zhubalek@ivb.cz

Mgr. Silvie SIKUTOVA, PhD

Group for Zoonotic and Emerging Infectious
Diseases - serology of zoonotic diseases,
vector biology

e-mail: sikutova@ivb.cz

Post-doctorates

MVDr. Kristina MRAVCOVA, PhD
Group for Zoonotic and Emerging
Infectious Diseases

Research Assistants

Ing. Lenka BETASOVA

Group for Zoonotic and Emerging
Infectious Diseases

RNDr. Oldfich SEBESTA
Group for Zoonotic and Emerging
Infectious Diseases

PhD students
Mgr. Jakub VOJTISEK
Mgr. Romana KEJIKOVA

Technicians
Juraj PESKO
Ladislava SEVCIKOVA




Studenec Research Facility

The Studenec research facility houses modern,
well-equipped molecular-genetic, physiological
and microscopic laboratories, abreeding facility
for small mammals, birds, and amphibians and
facilities for conducting experimentation un-
der semi-natural conditions. IVB Genetic Bank
(samples) and also Secretariat of the National
Animal Genetic Bank is located there as well.
Empirical data from observations, laboratory

+ hybrid zones as barriers against gene flow
and their role in speciation

+ the study of factors affecting population
structure and conservation genetics

+ mating systems, analysis of reproductive
success, and factors affecting fitness

+ immunogenetics, exploring links between
adaptive genetic variation and fithess

analysis, and experiments (supplemented by
simulation modelling) are used to investigate
significant evolutionary questions, primarily at
the population level. Research activities are
mostly fundamental, including the description
of new mammal species, but they may also
have applications in biomedicine, species con-
servation, and epidemiology. Examples of re-
search topics include:

+ host-parasite co-evolution, genetic
variation in pathogens and their hosts

+ mechanisms and evolution of thermal
physiology traits in ectotherms

+ phylogeography, the reconstruction of
historical colonisation, and mechanisms of
biodiversity evolution, mainly in Africa

Head of facility

Prof. Mgr. et Mgr. Josef BRYJA, PhD

Group of Evolutionary Genetics of Mammals -
molecular ecology, speciation, phylogeography
e-mail: bryja@ivb.cz

Research scientists

Prof. Mgr. Tomas ALBRECHT, PhD

Avian Evolutionary Ecology Group -
evolutionary ecology, behavioural ecology
e-mail: albrecht@ivb.cz

Stuart J.E. BAIRD, PhD

Bioinformatics Group - population genetics,
evolutionary biology

e-mail: stuartj.e.baird@gmail.com

Mgr. Dagmar CiZKOVA, PhD
Evolutionary Interactions of Holobiont
Research Group - microbiome

e-mail: cizkova@ivb.cz

Joélle GOUY DE BELLOCQ, PhD

Evolutionary Interactions of Holobiont Research
Group - molecular epidemiology, parasite genomics
e-mail: joellegouy@gmail.com

Assoc. Prof. Mgr. Lumir GVOZDIK, PhD
Thermal Ecology Group - physiological
and evolutionary ecology

e-mail: gvozdik@ivb.cz

RNDr. Vaclav GVOZDIK, PhD

Herpetological Diversity Group - evolutionary
history, herpetology

e-mail: vaclav.gvozdik@ivb.cz

Mgr. Veronika GVOZDIKOVA JAVURKOVA, PhD
Evolutionary Interactions of Holobiont Research
Group - ecophysiology of birds

e-mail: javurkova@ivb.cz

%



Assoc. Prof. Mgr. Natalia MARTINKOVA, PhD MVDr. Oldiich TOMASEK, PhD

Group of Evolutionary Modelling - ecological Avian Evolutionary Ecology Group

and evolutionary modelling - evolutionary ecology and ecophysiology
e-mail: martinkova@ivb.cz e-mail: tomasek@ivb.cz

Mgr. Ondiej MIKULA, PhD Research assistant

Group of Evolutionary Genetics of Mammals Mgr. Anna BRYJOVA

- phylogeny and morphology of rodents
e-mail: mikula@ivb.cz

Technicians
Prom. biol. Jaroslav PIALEK, PhD Dagmar SOUKALOVA
House Mouse Lab - hybrid zones, population Mgr. Jana PIALKOVA
genetics, speciation Helena HEJLOVA

e-mail: jpialek@ivb.cz

Fellows contracted on the basis
of external grant funding:

Research scientists Mgr. Alena FORNUSKOVA, PhD
Mgr. Barbora ROLECKOVA, PhD Evolutionary Interactions of Holobiont
Conservation Biology Group Research Group

Mgr. Petra HAJKOVA, PhD

Post-doctorates Conservation Biology Group
Mgr. Veronika BARTAKOVA, PhD
Fish Evolutionary Ecology Group Mgr. Zdenék JARON

Bioinformatics Group
Mgr. Vaclav JELINEK, PhD
Avian Evolutionary Ecology Group Mgr. Monika SUGERKOVA
Thermal Ecology Group
RNDr. Peter MIKULA, PhD
Avian Evolutionary Ecology Group

PhD students
Eder Urtzi Enriquez URCELAY Mgr. Jana ALBRECHTOVA
Thermal Ecology Group Gabriel BADJEDJEA BABANGENGE

Mgr. Senka BASKIERA
Magr. Lukas BOBEK

Research assistants Martyna CEDROWSKA

Mgr. Anna BRYJOVA Laura CUYPERS

Group of Evolutionary Genetics of Mammals Mgr. Malahatosadat DIANAT
Mgr. Matej DOLINAY

Mgr. Ludovit DUREJE, PhD Mgr. Alexandra HANOVA

Evolutionary Interactions of Holobiont Mgr. Markéta HARAZIM

Research Group Mgr. Kry$tof HORAK
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%

Mgr. Matou$ JANCA

Mgr. Ondrej KAUZAL

Mgr. Tereza KAUZALOVA
Mgr. Pavlia KLUSACKOVA
Mgr. Marie KOTASOVA ADAMKOVA
Sampath Anandan KUMAR
Albert LOTANA LOKASOLA
Mgr. Kristyna MICKOVA
Mgr. Romana MICHALKOVA
Mgr. Daniela MIZEROVSKA
Getachew MULUALEM

Mgr. Taded$ NECAS

Magr. Luka$ PAZDERA

Mgr. Jan PETRUZELA
Manon POIGNET

Shubhra SAU

Mgr. Lucie SCHMIEDOVA
Mgr. Martin TESICKY

Mgr. Jana TESIKOVA

Technicians

Ing. Martin BUCEK

Mgr. Eva HOLANOVA

Mgr. Katefina JANOTOVA, PhD
Jindrigka REZKOVA

Ludmila ROUSKOVA

Administrative

and project assistants
Dagmar ABRAHAMOVA

Mgr. Jana VRBOVA KOMARKOVA

BIENNIAL REPORT 2021-2022
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STAFF AND BUDGET
Staff structure as of December 31t 2022

Woman
B Men

Researchers

B Supporting staff

66,9 % 50,4 %

[l Senior researcher

[l Researcher
Post-doc

[ PhD students

Structure of researcher
positions (n = 85)
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90 87 86 85
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38 39 42 39 42

38
30 35 35
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20

10 =) Researchers === Supporting stuff

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

The researchers make up 66.9 % (n = 85), while the supporting staff comprises 33.1% (n = 42)
and their ratio has remained stable in recent years.
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The number of researchers paid from institutional sources has not exceeded the number of
researchers paid from projects in the last 10 years.
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The financial budget has increased in recent years, reaching more than 100 million CZK, but the
proportion paid from academic sources has remained relatively stable (app. 36 % of the total budget).
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Research within the Division of Evolutionary Ecology examines how ecological factors affect
evolutionary change and how evolutionary patterns are linked to ecological processes. Specifically,
we study how reproductive biology and life histories evolve within and among species, how they
respond to environmental changes, and how organismal form coevolves with function. Typical
research topics include:

evolution of life histories and ageing

sexual selection, evolution of mating systems, and reproductive behaviour
brood parasitism in avian and fish study systems

coevolution of predator-prey and host-parasite interactions

migration and dispersal biology

thermal physiology and individual energetics

functional approaches to morphological adaptations

+ + + + + + o+

Research within the Division of Biodiversity mainly focuses on evolutionary processes that affect
the diversity of vertebrates (as holobionts, i.e. the host plus its symbionts) at both the species
and intraspecific (genetic) levels. This includes factors responsible for its increase (e.g. speciation)
and decrease (conservation genetics, population extinctions). Individual projects primarily address
the following issues:

+ speciation and hybridization

evolutionary history and phylogeography - the origin of current genetic diversity

and its spatial distribution

factors affecting holobiont diversity, e.g. host-parasite co-evolution and microbiome structure
biogeography and the evolution of biodiversity hotspots (especially in Africa)

genetic threats to contemporary populations and conservation genetics

biological collections and biobanking

+

+ + + +

The aim of research in the Division of General Ecology is to undertake an interdisciplinary and com-
prehensive study of ecological interactions among vertebrates and their environment, encompassing
both environmental and socio-economic drivers. The typical research topics focus on:

the functioning of ecosystems (especially in agricultural landscapes)

community structure and its changes

disease ecology including the biology of vectors and eco-epidemiology of zoonoses
the implementation of the ‘One health’ concept for the study of emerging pathogens
foraging/feeding activity, including food structure

habitat preferences and the conservation ecology of endangered species

the ecology of hibernation

+ + + + + + +
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Behavioural mechanisms of fish interspecific

brood parasitism

Brood parasites take advantage of the brood
care provided by their hosts. The hosts may re-
duce their costs by evolving defences against
parasitism, leading to counter-adaptations of the
parasite and ensuing coevolutionary arms race.
The cuckoo catfish is a brood parasite of mouth-
brooding cichlids in Lake Tanganyika. Cichlids ac-
cidentally collect eggs of catfish that intrude upon
cichlid spawning. In addition to coevolutionary
response, we found that the ability of cuckoo cat-

Cuckoo catfish | Photo credit: Radim Blazek

fish to successfully parasitize cichlids improves as
they learn from previous attempts. Since cuckoo
catfish often intrude on cichlid spawning in larger
groups, we also tested whether they cooperate.
This was not confirmed, and intrusion by larger
groups did not increase individual success. We
suggest that cuckoo catfish are capable of in-
dividual learning but remain competitive within
their social groups.

Field work in Zambia in Lake Tanganyika | Photo credit: Radim
Blazek

Field work in Zambia in Lake Tanganyika | Photo credit: Martin Reichard

Zimmermann H, Blazek R, Polaéik M, Reichard M, 2022.
Individual experience as a key to success for the cuckoo catfish
brood parasitism. Nature Communications 13: 1723.

Blazek R, Polac¢ik M, Reichard M, 2022. Group intrusions by
a brood parasitic fish are not cooperative. Behavioral Ecology
33:178-183.
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Improving laboratory practices for an emerging
animal model in studying senescence

The extremely short-lived annual killifish of the
genus Nothobranchius serve as an emerging
model in many research fields, particularly in
senescence research. The husbandry of this
model species requires standardisation to en-
sure that research is replicable across differ-
ent laboratories. The extensive experience we
have gathered over the years with breeding
Nothobranchius fishes has led to improve-
ments in specific aspects of their husbandry
and histopathology.

For example, our team identified discordances
in the classification of tumorous and inflamma-
tory tissues among laboratories. An important
aspect of husbandry standardisation was the
development of a formula for an appropriate
pelleted diet. Dry food enables the control of
consumed nutrients and potential health risks,
in contrast to the live or frozen food that fish
typically prefer. These steps contribute to en-
hancing the status of Nothobranchius fish as
the model organism for studying senescence.

Dykova |, Zak J, Reichard M, Sou¢kova K, Slaby O, Blazek R,
2021. Swim bladder as a primary site of mycobacterial
infection in Nothobranchius “belly sliders”. Diseases of Aquatic
Organisms, 145, 111-117.

Dykova |, Zak J, Reichard M, Souckova K, Slaby O, Bystry V,
Blazek R, 2021. Histopathology of laboratory reared
Nothobranchius fishes: mycobacterial infections versus
neoplastic lesions. Journal of Fish Diseases, 44, 1179-1190.

Dykova |, Zak J, Blazek R, Reichard M, Sou&kové K, Slaby O,
2022. Histology of major organ systems in Nothobranchius
fishes, short-lived model species. Journal of Vertebrate Biology,
71, 21074.

Reichard M, Blazek R, Dykova |, Zak J, Pola¢ik M, 2022.
Challenges in keeping annual killifish. In:, Laboratory Fish
in Biomedical Research (Eds: D‘Angelo L., de Girolamo P.),
Chapter 12, pp 289-310, Academic Press , London.

24k J, Dykova |, Blazek R, Reichard M, 2022. Good practices for
histological analysis of the annual killifish Nothobranchius furzeri
(Nothobranchiidae). Cold Spring Harbor Protocols, 2022 (11),
Pdb.prot107739.

24k J, Roy K, Dykova |, Mraz J, Reichard M, 2022. Starter
feed for carnivorous species as a practical replacement of
bloodworms for a vertebrate model organism in ageing,
turquoise killifish Nothobranchius furzeri. Journal of Fish
Biology, 100, 894-908.
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Proximate factors and markers associated with
senescence in an annual killifish

Life expectancy and the rate of ageing are fun-
damental parameters of life history. In many
vertebrates, males live shorter than females,
but it is not fully understood why that is the
case. We studied multiple wild and laboratory
populations of naturally short-lived killifish un-
der various conditions.

We found that males possess shorter telo-
meres, which function as protective chromo-
some ends, likely due to their more inten-
sive growth. However, the shorter lifespan of

males is not a consequence of their more rapid
physiological ageing but is primarily linked to
male-male competition. Regarding reproduc-
tive senescence, these extremely short-lived
fish show a decline in the number and quality
of eggs laid towards the end of female lives.
Highly fecund young females also laid more
eggs later in life and lived longer. Our results
thus indicate that despite their condensed
lifespan, annual killifish age similarly to other
vertebrates and that high-quality individuals
live longer.

Old male of Nothobranchius | Photo credit: Milan Vrtilek

Mazzetto M, Caterino C, Groth M, Ferrari E, Reichard M,
Baumgart M, Cellerino A, 2022. RNAseq analysis of brain aging
in wild specimens of short-lived turquoise killifish: commonalities
and differences with aging under laboratory conditions.
Molecular Biology and Evolution 39: msac219.

Reichard M, Blazek R, Zak J, Cellerino A, Polaéik M, 2022. The
sources of sex differences in aging in annual fishes. Journal of
Animal Ecology, 91: 540-550.

Reichard M, Giannetti K, Ferreira T, Maouche A, Vrtilek M,
Polacik M, Blazek R, Ferreira MG, 2022. Lifespan and telomere
length variation across populations of wild-derived African
killifish. Molecular Ecology 31: 5979-5992.

Zak J, Reichard M, 2021. Reproductive senescence in a short-
lived fish. Journal of Animal Ecology 90: 492-502.

21






The importance of spatiotemporal organisation
of the annual cycle for population dynamics of

migratory birds

The study of spatiotemporal patterns in long-
distance migration is crucial for understand-
ing a wide array of ecological and evolution-
ary mechanisms affecting migratory species.
However, investigating small avian migrants
throughout the entire annual cycle has proven
challenging due to logistic constraints. Advanc-
es in tracking technology now allow us to follow
small birds year-round in much detail. This way,
we studied the effect of infection by haemo-
sporidian parasites on spatiotemporal migra-
tion patterns and activity budgets of migrating
great reed warblers.

Similarly, we investigated the consequences of
fostering brood parasitic offspring on the tim-
ing of the host’s autumn migration. Finally, we
demonstrated that conditions in staging areas
or stationary non-breeding grounds can have
a significant impact on the survival and trajecto-
ries of migratory populations.

A good understanding of the temporal and spa-
tial organisation of the annual cycle and non-
breeding conditions is vital not only for the
effective conservation of declining migratory
species but also for predicting the impact of
global changes in climate and land use on mi-
gratory populations.

Brlik V, Pakanen V-M, Jaakkonen T, Arppe H, Jokinen J, Lakka J,
Blomqvist D, Hahn S, Valkama J, Koivula K, 2022. Survival fluctuation
is linked to precipitation variation during staging in a migratory
shorebird. Scientific Reports 12: 19830.

Brlik V, Prochazka P, Hansson B, Stricker CA, Yohannes E,

Powell RL, Wunder MB, 2022. Animal tracing with sulfur isotopes:
Spatial segregation and climate variability in Africa likely contribute
to population trends of a migratory songbird. Journal of Animal
Ecology doi: 10.1111/1365-2656.13848.

Emmenegger T, Bensch S, Hahn S, Kishkinev D, Prochazka P,
Zehtindjiev P, Bauer S, 2021. Effects of blood parasite infections on
spatiotemporal migration patterns and activity budgets in a long-
distance migratory passerine. Ecology and Evolution, 11: 753-762.

A combination of geolocator tracking, weather conditions
throughout the annual cycle, and long-term capture-recapture
data of Finnish little ringed plovers (Charadrius dubius) has
revealed that apparent adult survival is strongly influenced by
between-year variation in precipitation during post-breeding
staging in northern South Asia | Photo credit: Veli-Matti Pakanen

Jetz W, Tertitski G, ..., Prochazka P, ..., Zook C, 2022. Trends in
Ecology & Evolution, 37: 293-298.

Pozgayova M, Kolecek J, Honza M, Prochazka P, 2022. Is there an
effect of fostering a brood parasite on the timing of host autumn
migration? Journal of Ornithology, 163: 417-423.
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Unveiling Adaptive Responses and Species Interactions:
Insights into Climate Change Effects on Ectotherms

Current climate change poses a serious threat to
the world‘s biota. Identifying mechanisms of how
climate change affects population dynamics and
species interactions in cold-blooded (ectothermic)
taxa is one of the most important tasks in current
ecological research. We have identified two previ-
ously undetected mechanisms that may play im-
portant roles in addressing climate change.

First, a series of long-term measurements on the
same individuals showed that acute thermally
induced plasticity of metabolic and behavioural
traits consistently varies among individuals, but
seasonal acclimation does not. Second, long-term
experiments under semi-natural conditions dem-
onstrated the importance of (1) thermoregula-
tory behaviour of amphibian larvae in accelerat-
ing their development in a thermally challenging
aquatic environment and (2) species interactions
in shaping ectotherm responses to changing

h_.

Newts are kept during experiments in a breeding facility
in Studenec | Photo credit: archive IVB

temperatures. These results demonstrate the
potential adaptive capacity to the increasing sto-
chasticity of temperature variation under climate
change and highlight the importance of interactions
between biotic and abiotic factors in predicting im-
pacts of climate change on population dynamics,
species interactions, and ecosystem services.

Female of the Alpine newt (Ichthyosaura alpestris) | Photo credit: Lumir Gvozdik

Baskiera S, Gvozdik L, 2022. Individual variation in thermal reaction
norms reveals metabolic-behavioral relationships in an ectotherm.
Frontiers in Ecology and Evolution, 10: 850941.

Gvozdik L, 2022. Thermoregulatory opportunity and competition
act independently on life-history traits in aquatic ectotherms.
Functional Ecology, 36: 2520-2530.

Gvozdik L, Boukal DS, 2021. Impacts of predator-induced
behavioural plasticity on the temperature dependence of predator—
prey activity and population dynamics. Journal of Animal Ecology,
90: 503-514.

Winterova B, Gvozdik L, 2021. Individual variation in seasonal
acclimation by sympatric amphibians: a climate change perspective.
Functional Ecology, 35: 117-126.
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Avian Mate Choice, Fitness Optimization,
and Evolutionary Adaptations: Insights from
Passerines and Tropical Bird Communities

Our research focuses on understanding how birds
find their sexual partners and optimising the allo-
cation of resources in survival and reproduction
to maximise fitness. Detailed reproductive data,
along with ‘omics’ approaches, were used to study
pre- and post-copulation episodes of mate choice
in passerines (Passeriformes), as well as to identify
sections of the genome associated with variation
of selected sexual traits related to fitness (sperm
morphology and sexual ornamentation) and their
role in the process of speciation.

We evaluated hypotheses regarding the roles of
extrinsic and intrinsic physiological mechanisms
in life history evolution and unravelled factors ex-
plaining interspecific variation in avian physiology
along latitudinal and altitudinal gradients. Specifi-
cally, our research in tropical Africa and Europe

The foothills of Mount Cameroon | Photo credit: Tomas Albrecht

Juvenile Grey-necked Rockfowl (Picathartes oreas). Two rock-
fowl species are iconic birds of the rainforests of western Africa.
Photo credit: Tomas Albrecht

focused on physiological adaptations associated
with breeding in the relatively stable tropical en-
vironment (‘tropical syndromes*). We have shown
that reduced energy-intense investment in feath-
er growth and low blood glucose levels, a key
energetic source, evolve convergently across
unrelated lineages and reflect the slow pace of
life of tropical birds. Our research on forest bird
communities along an elevational gradient on
Mount Cameroon has significantly contributed to
a better understanding of vegetation structuring
in understudied Afrotropical montane forests.

We investigated the distribution of various sexual,
physiological and life-history traits across avian
phylogenies and large spatial scales - by compiling
data from almost all passerine species, we creat-
ed global maps of the occurrence of behavioural

Researchers and students during fieldwork on barn swallows
Photo credit: Michal Sulc
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traits associated with sexual selection (song fre-
quency, aerial displays) and evaluated the role
of environment on optimal sexual signalling in
passerines. Finally, we evaluated ageing patterns

Grey-headed Broadbill (Smithornis sharpei) is a suboscine
passerine species found in Afrotropical rainforests | Photo credit:

Tomas Albrecht

using data on telomere degradation and repro-
ductive senescence from long-term studied pop-
ulations of short-lived passerine species.

Field work at Mount Cameroon in November 2022 | Photo credit:
archive IVB

Adamkova M, Tomasek O, Albrecht T, 2022. An unexpected
age-related pattern in feather growth contributes to age-
dependent ornament expression in a passerine bird. Journal of
Ornithology, 163, 987-996.
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Lisovski S, Neumann R, Albrecht T, Munclinger P, Ahola MP,

Bauer S, Cepék J, Fransson T, Jakobsson S, Jaakkonen T, Klvana P,
Kullberg C, Laaksonen T, Metzger B, Piha M, Shurulinkov P, Stach R,
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Rovatsos M, 2021. Long-term stability of sex chromosome gene
content allows accurate gPCR-based molecular sexing across
birds. Molecular Ecology Resources 21: 2013-2021.

Mikula P, T6szbgyova A, Albrecht T, 2022. A global analysis of
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system and migratory traits. Proceedings of the Royal Society
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Avian brood parasitism:

an alternative reproductive strategy

Brood parasitism is an interesting reproductive
strategy in which one female lays its eggs in the
nest of another, leaving the host birds to raise
their offspring. It has been observed in a variety
of bird species worldwide. During the arms race
between the host and the parasite many adapta-
tions and counter-adaptations have evolved, and
some of these were the subjects of our research.
The common cuckoo (Cuculus canorus) is an
interspecific brood parasite that we have been
studying for a long time. Using a long-term data-
set, we found that when the number of available
nests suitable for parasitism is low, the cuckoo
lays more parasite eggs in a single nest, and indi-
vidual parasitic females avoid laying in nests they
have already parasitized.

el

Common cuckoo chick and common cuckoo egg in the great
reed warbler nest | Photo credit: Michal Sulc

This highlights the cuckoo‘s remarkable spatial
orientation and memory. We have also devel-
oped an automated analytical method to predict
female identity based on their egg appearance,
aiding the study of this mysterious species. Our
records also indicate that cuckoo eggs have 2.2
times greater strength than expected based on
their size, supporting the hypothesis of a stron-
ger structural integrity as an adaptation for their
brood parasitic lifestyle. The capability of hosts to
reject the odd egg from their nest is one of the
key defences against avian brood parasitism.

We reviewed studies addressing salient egg
traits involved in the rejection of foreign eggs
and used a formal meta-analysis to quantify
their relative importance. We also studied the
ability to recognize and remove foreign eggs in
barn swallows (Hirundo rustica). This species
is an intraspecific brood parasite, where some
females lay their eggs in the nests of other
swallows. Results of our experiments indicate
that egg ejection is likely a part of nest clean-
ing rather than a direct defence against brood
parasitism. Our research reveals intriguing tac-
tics that brood parasites and host birds have
evolved through coevolution, providing impor-
tant insights into their ecology and evolution.

%

Picman J, Honza M, 2021. How strong are eggs of the common
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Colour variation of common cuckoo eggs | Photo credit: Michal Common cuckoo female removing one host great reed warbler
Sulc egg during parasitism | Photo credit: Oldfich Mikulica

Taking photographs of the barn swallow eggs for later analysis of The colour-ringed adult of barn swallow photographed at its
egg colouration | Photo credit: Michal Sulc nest to identify the social parent of the offspring | Photo credit:
Michal Sulc

The adult barn swallow in one of our study breeding areas | Photo The barn swallow fledglings leaving the nest | Photo credit:
credit: Vladimir Pokorny Vladimir Pokorny



Cryptic host-parasite associations
in temperate, subtropical and tropical zones

Identifying units of biological diversity is a major
goal of organismal biology. We focused on avian
host-parasite associations in Central Europe and
Central and South America. While some parasites
are species-specific, others tend to exhibit a more
generalist strategy. A total of 3776 birds (367 spe-
cies, 12 orders, 42 families) were examined. Six
ectoparasite species have been recorded for the
first time on bird hosts.

Four species new to science have been described
- the feather mite Lamellodectes favus (Procto-
phyllodidae) from the Spotted Barbtail Premno-
plex brunnescens (Furnariidae), and the chiggers
Eutrombicula talamancensis, E. cathari and E.
gonzalezi (Trombiculidae) from pigeons (Colum-
bidae), motmots (Momotidae), ovenbirds (Furnar-
iidae), antbirds (Thamnophilidae), tyrant flycatch-
ers (Tyrannidae), thrushes (Turdidae) and wrens
(Troglodytidae). We paid special attention to bird
communities in reed beds that include species of
similar body size, feeding and breeding ecology

Wedge-billed Woodcreeper Glyphorynchus spirurus is

a widespread suboscine passerine in which the paratype larvae
of Eutrombicula talamancensis were collected. Cordillera
Occidental, Colombia. | Photo credit: Miroslav Capek

but with different migration strategies. Our study
has shown that bird migration can be one of
the factors affecting chewing lice (Phthiraptera)
abundance. Despite a higher infestation in gen-
eral, louse presence on resident birds may not be
as burdensome compared to migrants, for which
any handicap could mean a significant loss of en-
ergy. A difference in louse abundance can also be
affected by the social behaviour of their hosts,
which can explain only slight differences found
in louse load between males and females of the
Bearded Reedling Panurus biarmicus.

Due to population dynamics, the louse abundance
gradually descends from spring to fall. Therefore,
spring is probably the crucial season for the colo-
nisation of new hosts by lice. The knowledge of
the occurrence and population dynamics of lice
on wild passerines can be useful in endangered
species conservation programs and can also be
applied to captive passerine birds, which may be
analogous to resident birds in this sense.

[

M. Capek examining a Scarlet-rumped Tanager of the subspecies
Ramphocelus passerinii costaricensis endemic to western parts
of Costa Rica and Panama. Cordillera de Talamanca Mts., the
range of global importance and a center of endemism for many
plant and animal taxa. | Photo credit: Oldfich Sychra

Mironov SV, Literak I, Sychra O, Capek M, 2022. On taxonomic
position of the feather mite genus Lamellodectes (Acariformes:
Proctophyllodidae) with description of a new species.
Systematic and Applied Acarology 27: 2583-2596.

Stekol‘nikov AA, Capek M, Literak I, 2022. New species and
records of chiggers (Acariformes: Trombiculidae) from birds of
the Neotropics. Zootaxa 5141: 501-552.

Sychra O, Oslejdkova L, Skoupa Z, Najer T, Literak I, Papousek I,
Trnka A, Capek M, 2022. Chewing lice of passerine birds in reed
beds in Slovakia, with a special focus on Panurus biarmicus.
Medical and Veterinary Entomology, https://doi.org/10.1111/
mve.12631.
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Adaptations to seasonal challenges

In the temperate zone, changing seasons result
in significant differences in the environment at
different times of the year. Food and shelter
availability, as well as weather conditions, fluctu-
ate. One of the strategies for surviving resource
scarcity and adverse environmental conditions
is tolerance to starvation, which is associated
with lowering of the metabolism during hiberna-
tion (torpor during cold periods) or aestivation
(torpor during hot and dry periods).

Consequently, life strategies utilising torpor
at different times of the year require specific
adaptations, including a short and intensive
breeding season. We have developed possi-
bilistic models that help predict the range of
temperatures that bats can choose from for
hibernation under different climatic conditions.
We found that body temperatures of hiber-
nating bats differ by up to 8 °C within a sin-
gle hibernaculum. This is important because

our genome-wide association study revealed
the importance of metabolic changes, immune
regulation, and tissue regeneration in the heat
and cold challenges that bats experience during
the active season and torpor. In addition to the
winter torpor period, lizards also utilise summer
aestivation during days with a high risk of over-
heating. We discovered that the ectoparasite
load on sand lizards decreases in mid-summer
when aestivation is most frequent, and most ec-
toparasites feed on sexually active lizards dur-
ing the reproduction season.

Apart from experiencing higher numbers of
ticks and mites, reproducing lizards also face
an increased risk of predation. While our statis-
tical models show that tail autotomy improves
survival by approximately 5 %, gravid females
of sand lizards are unable to survive predator
attacks in areas where non-native pheasants
are common.

A tail regenerate in sand lizards indicates that a successful escape from a predator attack improves survival by about 5%

Photo credit: Radovan Smolinsky

Harazim M, Pidlek L, Pikula J, Seidlova V, Zukal J, Bachorec E,
Bartoni¢ka T, Kokurewicz T, Martinkova N, 2021. Associating
physiological functions with genomic variability in hibernating
bats. Evolutionary Ecology, 35: 291-308.

Smolinsky R, Hiadlovska Z, Marsala S, Skrabanek P, Skrobanek M,
Martinkova N, 2022. High predation risk decimates survival during
the reproduction season. Ecology and Evolution, 12: €9407.

Smolinsky R, Hiadlovska Z, Martinkova N, 2021. Ectoparasite
load increase in reproductively active sand lizards. Journal of
Vertebrate Biology, 70:1205 20128.

Skrabanek P, Martinkova N, 2021. Algorithm 1017: fuzzyreg: an R
package for fitting fuzzy regression models. ACM Transactions
on Mathematical Software, 47: 29.
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Evolutionary history and diversity
of rodent-borne RNA viruses

Rodents are the most diverse order of mammals,
with 20% of this diversity found in Africa. They are
reservoirs of emerging viruses such as the Lassa
virus, responsible for causing Lassa hemorrhagic
fever in West Africa. The Lassa virus belongs to
the genus Mammarenavirus. Studying the ecol-
ogy and evolutionary history of these viruses can
provide significant information into understand-
ing what shapes their geographic distribution and
why some viruses are pathogenic to humans while
others are not.

In this context, we have explored the diversity of
mammarenaviruses in Angola, discovering three
different viruses. Among these, two species new
to science have been officially recognized by the
International Committee on Taxonomy of Viruses
(ICTV) and one, the Luna virus, is now described
in Mastomys natalensis across various southern
African countries (Tanzania, Zambia and Angola).
These findings expand the known host range of
these viruses. In addition, we found a new mam-
marenavirus, the Mafiga virus, in a wild grass
mouse in Tanzania. This virus was a particularly
signinicant discovery because its genomic charac-
terization revealed one S but two L segments in

Bletsa M, Vrancken B, Gryseels S, Boonen |, Fikatas A, Li

Y, Laudisoit A, Lequime S, Bryja J, Makundi R, Meheretu

Y, Akaibe BD, Mbalitini SG, Van de Perre F, Van Houtte N,
Tésikova J, Wollants E, Van Ranst M, Pybus OG, Drexler JF,
Verheyen E, Leirs H, Golily de Bellocq J, Lemey P, 2021.
Molecular detection and genomic characterization of diverse
hepaciviruses in African rodents. Virus Evolution 7: veab036.

Cuypers LN, Cizkova D, Goliy de Bellocq J, 2022. Co-infection of
mammarenaviruses in a wild mouse, Tanzania. Virus Evolution 8:
veac065.

Fornaskova A, Hiadlovska Z, Macholan M, Pialek J, Goliy de
Bellocq J, 2021. New perspective on the geographic distribution
and evolution of lymphocytic choriomeningitis virus, Central
Europe. Emerging Infectious Diseases 27: 2638-2647.

Kuhn JH, Adkins S, Alkhovsky SV, Avsi¢-Zupanc T, Aylion MA,
Bahl J, Balkema-Buschmann A, Ballinger MJ, Bandte M, Beer M,
Bejerman N, Bergeron E, Biedenkopf N, Bigarré L, Blair CD,
Blasdell KR, Bradfute SB, Briese T, Brown PA, Bruggmann R,

the infected individual, suggesting a co-infection.
This was the first report of a co-infection in the
genus Mammarenavirus in a wild animal, the phe-
nomenon being known only from Reptarenavirus
in captive snakes. The possibility of co-infection is
important because it is the only way to give rise to
a recombinant virus.

In collaboration with KU Leuven in Belgium, the small
mammals sampled during our fieldwork in Africa
were screened for the presence of other important
rodent-borne viruses. This work led to the discovery
of numerous new hepaciviruses, paramyxoviruses,
and viruses from the family Arteriviridae, thereby
expanding the known diversity and host range of
these important groups of RNA viruses.

Finally, we studied the lymphocytic choriomenin-
gitis virus (LCMV) in Central Europe, considering
its strategic location for investigating the evolu-
tionary history and host specificity of this virus,
given the presence of a hybrid zone (genetic
barrier) between two house mouse subspecies,
Mus musculus musculus and M. musculus do-
mesticus. Indeed, the natural reservoir of this vi-
rus, which can be pathogenic to humans, is the

%
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Virology 167: 2857-2906.
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mammarenaviruses circulating in angolan rodents. Viruses, 13:
982.
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characterization of Lopma virus and Praja virus, two novel
rodent-borne arteriviruses. Viruses 13: 1842.
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genus Jeilongvirus. Microbiology Resource Announcements, 10:
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house mouse. We detected LCMV only in a small
area in the Czech Republic and fully character-
ised the genomes of two variants. This is the first
report of LCMV in natural mouse populations in
the Czech Republic. Using data from public data-
bases, we demonstrated that the main division

in the LCMV phylogenetic tree corresponds to
mouse host subspecies, and when the virus is
found in human hosts, it aligns with the mouse
subspecies found at the spillover location. There-
fore, LCMV strains infecting humans can be pre-
dicted from the genetic structure of house mice.

Mice trapping at farms at house mice hybrid zone | Photo credit:
archive IVB

Mice trapping at farms at house mice hybrid zone | Photo credit:
archive IVB

Multitrapping happened in several cases, especially when Ugglan
traps were used | Photo credit: archive IVB

Dissection in the field | Photo credit: archive IVB

Team in the field at Nebanice | Photo credit: archive IVB



Small but mighty - bacterial communities

in the vertebrate gut

Bacterial communities inhabiting the digestive
tract of vertebrates play important roles in host
metabolism, immunity, and neuroendocrine func-
tions, influencing their fitness and evolution. The
patterns of variation in the gut bacteriome (GB)
of wild vertebrates exposed to the selective pres-
sures of their natural environment are of great
interest for evolutionary inferences about bacteri-
ome-host interactions.

However, collecting GB samples from wild hosts is
often a difficult task with numerous technical and
ethical problems. Using a house mouse as an ex-
ample, we experimentally demonstrated that col-
lecting samples from host faeces, instead of the
digestive tract or from animals that are already
dead, provides sufficient material for assessing
patterns of variation in the gut bacteriome. These
findings helped us plan the ongoing sampling of
GB in small mammals in Africa and New Guinea.

Exploration of the evolutionary outcomes of
bacteriome-host interactions in free-living pop-
ulations is typically influenced by high varia-
tion in environmental factors that modulate the
GB and the spatial autocorrelation of microbial
communities. To test the specificity of GB for
two house mouse subspecies under more con-
trolled conditions, we examined gut bacteria in
the offspring of wild mice from a semi-natural
breeding system. Although the breeding condi-
tions allowed contact between the subspecies,
we found marked differentiation of the GB be-
tween them in all three intestinal sections exam-
ined. The differentiation was mainly caused by
bacteria of the genus Helicobacter.

Laboratory mice represent a prime model for bio-
medical research, including the role of gut bacte-
ria in various diseases. However, the composition
and function of the GB in laboratory mice differs
from that in wild mice. We have shown that co-
housing of laboratory and wild mice significantly
alters the composition of the gut and oral microbi-
ome of laboratory mice, including bacteria of the
genus Helicobacter.

Interestingly, the shift in microbiota caused by
co-housing had a minimal effect on the immune
phenotype of the mice. This contrasts with
a previous study in which co-housing of labo-
ratory and pet-shop mice had resulted in dra-
matic changes in immune profiles.

Using a house mouse as an example, we experimentally demon-
strated that collecting samples from host faeces instead of the
digestive tract or from animals that are already dead provides
sufficient material for assessing patterns of variation in the gut
bacteriome | Photo credit: archive IVB

Cizkova D, Dureje L, Pialek J, Kreisinger J, 2021. Experimental
validation of small mammal gut microbiota sampling from faeces
and from the caecum after death. Heredity, 127: 141-150.

Bendova B, Mikula O, Vo$lajerova Bimova B, Cizkova D,

Daniszova K, Dureje L, Hiadlovska Z, Macholan M, Martin J, Pilek J,
Schmiedova L, Kreisinger J, 2022. Divergent gut microbiota in two
closely related house mouse subspecies under common garden
conditions. FEMS Microbiology Ecology, 98: fiacO78.

Moudra A, Niederlova V, Novotny J, Schmiedova L,

Kubovciak J, Matéjkova T, Drobek A, Pribikova M, Stopkova R,
Cizkova D, Neuwirth A, Michalik J, Kfizova K, Hudcovic T,

KolaF M, Kozakova H, Kreisinger J, Stopka P, Stépanek O, 2021.
Phenotypic and Clonal Stability of Antigen-Inexperienced
Memory-like T Cells across the Genetic Background, Hygienic
Status, and Aging. Journal of Immunology, 206: 2109-2121.
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Evolutionary relationships in most diversified clades
of African small mammals resolved

The knowledge of the evolutionary diversity of
animals and its spatial distribution is crucial for
the identification of biodiversity hot-spots and
efficient nature conservation. African small ter-
restrial mammals (rodents, shrews, sengis) serve
as excellent models not only for such studies, but
also for understanding the past evolutionary pro-
cesses through the contemporary distribution of
genetic diversity. The unique collection of small
mammals and their tissue samples at IVB was
further developed by sampling in understudied
areas (such as the Afar triangle in Ethiopia, the
Livingstone Mts. in southern Tanzania, or various
ecosystems in Angola) and genetic/genomic data
were used for reconstructing the evolutionary
history of these mammals.

The most species-diverse (and one of the most
practically important for humans) groups of
mammals in Africa are the murid rodents from
the tribes Arvicanthini and Praomyini. Due to the

The emergence and spreading of savannahs in tropical Africa
5-7 million years ago caused radiation in many groups of African
mammals, including the ancestors of our own species | Photo
credit: Radim Sumbera

rapid radiation at the Miocene-Pliocene bound-
ary, their phylogenetic relationships have never
been satisfactorily resolved. Only the advent of
new technologies, namely high-throughput se-
quencing, has made it possible to obtain sufficient
genomic data and reconstruct their evolutionary
history. Based on several hundred loci on nuclear
DNA, we have solved the relationships between
their major lineages (= genera) and proposed
new taxonomic arrangements. This includes the
description of five new mammalian genera, one
of which (an endemic of tropical forests in south-
eastern Ethiopia) is completely new to science.

A similar approach was used for the first resolved
reconstruction of the evolutionary history of some
rodent genera, such as savannah specialists Lem-
niscomys and Mastomys, montane genera Den-
dromus and Lophuromys, subterranean mole-
rats Heliophobius and Georychus, or Afrotherian
sengis. The results not only discovered unusual

The Chingawa tropical rainforest in southwestern Ethiopia is
isolated from other African forests by the wide belt of dry
savannah. The rodent genus Chingawaemys originated here 6
million years ago, and today it is its only known locality. | Photo
credit: Leonid A. Lavrenchenko

The only known specimen of the rare newly discovered genus
and species Chingawaemys rarus is kept in the collections of the
Zoological Museum of Moscow State University | Photo credit:
Leonid A. Lavrenchenko
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processes forming African biodiversity (e.g. re-
ticulate evolution in the Ethiopian Highlands), but

also have taxonomic implications, and several taxa
were already newly described or rearranged.

The resolved phylogeny of the strikingly coloured mice of the
genus Lemniscomys can be used to study the mechanisms of
the development of coat coloration in mammals | Photo credit:
Alexandra Hanovéa

The Rufous Sengi (Galegeeska rufescens) from Somali-Masai
savannahs looks like a mouse-like rodent, but it is more closely
related to elephants, aardvarks, or sirenians | Photo credit:
Alexandra Hanova

Bryja J, Meheretu Y, Boratynski Z, Zeynu A, Denys C, Mulualem G,
Welegerima K, Bryjova A, Kasso M, Kostin DS, Martynov AA,
Lavrenchenko LA, 2022. Rodents of the Afar Triangle (Ethiopia):
geographical isolation causes high level of endemism. Biodiversity
and Conservation, 31: 629-650.

Cuypers LN, Sabuni C, Sumbera R, Aghova T, Liskova E, Leirs H,
Baird SJE, Goliy de Bellocq J, Bryja J, 2022. Biogeographical
importance of the Livingstone Mountains in southern Tanzania:
comparative genetic structure of small non-volant mammals.
Frontiers in Ecology and Evolution 9: 742851.

Hanova A, Kone¢ny A, Mikula O, Bryjova A, Sumbera R, Bryja J,
2021. Diversity, distribution, and evolutionary history of the

most studied African rodents, multimammate mice of the genus

Mastomys: An overview after a quarter of century of using DNA

sequencing. Journal of Zoological Systematics and Evolutionary
Research 59: 2500-2518.

Hanova A, Konecny A, Nicolas V, Denys C, Granjon L,
Lavrenchenko LA, Sumbera A, Mikula O, Bryja J, 2021. Multilocus
phylogeny of African striped grass mice (Lemniscomys): Stripe
pattern only partly reflects evolutionary relationships. Molecular
Phylogenetics and Evolution 155:107007.

Komarova VA, Kostin DS, Bryja J, Mikula O, Bryjova A,
Cizkova D, Sumbera R, Meheretu Y, Lavrenchenko LA, 2021.
Complex reticulate evolution of speckled brush-furred rats
(Lophuromys) in the Ethiopian centre of endemism. Molecular
Ecology 30: 2349-2365.

Krasova J, Mikula O, Bryja J, Baptista NL, Antonio T, Aghova T,
Sumbera R, 2021. Biogeography of Angolan rodents: the

first glimpse based on phylogenetic evidence. Diversity and
Distributions 27: 2571-2583.

Krasova J, Mikula O, Lavrenchenko LA, Sumbera R, Meheretu Y,
Bryja J, 2022. A new rodent species of the genus Mus
(Rodentia: Muridae) confirms the biogeographical uniqueness of
the isolated forests of southern Ethiopia. Organisms Diversity &
Evolution 22: 491-509.

Krasova J, Mikula O, Sumbera R, Horakova S, Robovsky J,

Kostin DS, Martynov AA, Lavrenchenko LA, Bryja J, 2021. The
Rufous Sengi is not Elephantulus—Multilocus reconstruction of
evolutionary history of sengis from the subfamily Macroscelidinae.
Journal of Zoological Systematics and Evolutionary Research 59:
918-932.

Mikula O, Nicolas V, Sumbera R, Koneény A, Denys C, Verheyen E,
Bryjova A, Lemmon AR, Lemmon EM, Bryja J, 2021. Nuclear
phylogenomics, but not mitogenomics, resolves the most
successful Late Miocene radiation of African mammals (Rodentia:
Muridae: Arvicanthini). Molecular Phylogenetics and Evolution 157:
107069.

Nicolas V, Mikula O, Lavrenchenko LA, Sumbera R, Bartakova V,
Bryjova A, Meheretu Y, Verheyen E, Missoup AD, Lemmon AR,
Moriarty Lemmon E, Bryja J, 2021. Phylogenomics of African
radiation of Praomyini (Muridae: Murinae) rodents: First fully
resolved phylogeny, evolutionary history and delimitation of extant
genera. Molecular Phylogenetics and Evolution 163: 107263.

Onditi KO, Demos TC, Kerbis Peterhans JC, Chen ZZ, Bryja J,
Lavrenchenko LA, Musila S, Verheyen E, Van de Perre F, Akaibe
BD, de la Sancha NU, Jiang XL, 2021. Historical biogeography,
systematics, and integrative taxonomy of the non-Ethiopian
speckled pelage brush-furred rats (Lophuromys flavopunctatus
group). BMC Ecology and Evolution 21: 89.

Uhrovéa M, Mikula O, Bennett NC, Van Daele P, Pidlek L, Bryja J,
Visser JH, Jansen van Vuuren B, Sumbera R, 2022. Species limits
and phylogeographic structure in two genera of solitary African
mole-rats Georychus and Heliophobius. Molecular Phylogenetics
and Evolution 167:107337.

Voelker G, Huntley JW, Bryja J, Denys C, Sumbera R, Demos TC,
Lavrenchenko L, Nicolas V, Gnoske TP, Kerbis Peterhans JC, 2021.
Molecular systematics and biogeographic history of the African
climbing-mouse complex (Dendromus). Molecular Phylogenetics
and Evolution 161: 107166.
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Evolution, biogeography and systematics
of Central African amphibians

The region of Central Africa remains largely un-
explored, and the amphibians of this region have
been studied using various models. One of these
studies focused on African puddle frogs and
used genomic and morphological data to ex-
amine their evolutionary history, diversification,
and hybridization within the unique ecosystem
of montane forests in the Cameroon Highlands.
This study also discovered a new species of frog,
named Phrynobatrachus amieti (Amiet’s Puddle
Frog), and identified a problem/artefact in phy-
logenomic data analysis called the "Ladder-Like
Phylogeny* (LLP).

Another study of reed frogs found an ancient
evolutionary lineage in the lowland rainforests of
central Congo, which likely evolved due to con-
vergent evolution. This newly discovered frog
genus, hamed Congolius, is endemic to the area.
A third study investigated the amphibian com-
munity in the Kokolopori reserve in the central
Congolian lowland forest and discovered several
previously undescribed species. Last but not
least, another study proposed a new classifica-
tion scheme for the reed frog family, which eluci-
dates the systematic placement of the obscure
frog genus Kassinula.

Gene flow =>
=>LLP

Ladder-Like
Phylogeny

Phrynobatrachus amieti and a diagram unveiling an analytical
artefact in phylogenomic trees, Ladder-Like Phylogeny (LLP)
resulting from gene flow | Photo credit and artwork: Vaclav
Gvozdik

Badjedjea G, Masudi FM, Akaibe BD, Gvozdik V, 2022. Amphibians
of Kokolopori: an introduction to the amphibian fauna of the
Central Congolian Lowland Forests, Democratic Republic of the
Congo. Amphibian & Reptile Conservation 16: 35-70.

Dolinay M, Necas T, Zimkus BM, Schmitz A, Fokam EB, Lemmon EM,
Lemmon AR, Gvozdik V, 2021. Gene flow in phylogenomics:
Sequence capture resolves species limits and biogeography of
Afromontane forest endemic frogs from the Cameroon Highlands.
Molecular Phylogenetics and Evolution 163: 107258.

Necas T, Badjedjea G, Vopalensky M, Gvozdik V, 2021. Congolius,
a new genus of African reed frog endemic to the central Congo:
A potential case of convergent evolution. Scientific Reports 11:
8338.

Necas T, Kielgast J, Nagy ZT, Kusamba Chifundera Z, Gvozdik V,
2022. Systematic position of the Clicking Frog (Kassinula Laurent,
1940), the problem of chimeric sequences and the revised
classification of the family Hyperoliidae. Molecular Phylogenetics
and Evolution 174:107514.
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Optimising agricultural landscapes

for farmland species

Agricultural intensification led to the trans-
formation of structurally complex agricultural
landscapes, resulting in subsequent landscape
heterogeneity loss. We compared farmland bird
communities in two cross-border regions (Aus-
tria and the Czech Republic) that have a similar
share of arable land and non-crop habitats but
markedly differ in landscape heterogeneity.

We found a substantially higher abundance (ca.
1.5-fold) and species richness of farmland birds
in Austria compared to the Czech Republic. This

finding demonstrates that conservation mea-
sures promoting small and fragmented crop
fields over large ones, along with increasing
field margins, may be an effective measure to
increase declining farmland biodiversity.

Another simple and cost-effective measure for
conserving farmland biodiversity might involve
creating wildlife strips within farmland. In par-
ticular, we found that seed-rich strips (SRS) are
strongly preferred by most farmland species
wintering in intensively used farmland, providing

%

7 Ax more hares in Austria

-

The barder bebween
= the Crech Republic
and Auitris

Higher landscape heterogeneity in Austria results in higher abundance and species richness of farmland birds and higher number of
hares in Austria compared to the Czech Republic | Photo credit: Martin Salek

Salek M, Kalinova K, Dafikova R, Grill S, Zmihorski M, 2021.
Reduced diversity of farmland birds in homogenized agricultural
landscape: A cross-border comparison over the former Iron
Curtain. Agriculture, Ecosystems and Environment, 321: 107628.

Salek M, Bazant M, Zmihorski M, Gamero A, 2022. Evaluating
conservation tools in intensively-used farmland: Higher bird and
mammal diversity in seed-rich strips during winter. Agriculture,
Ecosystems and Environment, 327:107844.

Salek M, Kalinova K, Reif J, 2022. Conservation potential of
semi-natural habitats for birds in intensively-used agricultural
landscapes. Journal for Nature Conservation, 66: 126124.
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them with essential resources, primarily food and
cover from predators. Improving the performance
of current seed mixtures in supplying late-winter
seeds could help increase their conservation val-
ue for farmland species.

Finally, semi-natural habitats might be viewed as
potential buffers against agricultural intensifica-
tion, yet a thorough evaluation of their ability to
support farmland biodiversity was lacking. There-
fore, we explored the conservation potential of

BIENNIAL REPORT 2021-2022

two different types of semi-natural habitats for
birds in farmland - hedges and open scrubland.
Our results demonstrate that both open scru-
bland and hedges provide suitable habitats for
bird species with different ecological require-
ments. Decisions regarding their restoration and
management depend on the target of conser-
vation. Specifically, to support the open habitat
species, efforts should aim on open scrubland,
whereas hedges should be maintained and re-
stored for woodland birds.

Seed-rich strips may provide key food resources and shelter opportunities for farmland species during the winter | Photo credit:

Vaclav Zamecnik

Financial support for the agricultural production of small-scale farming may effectively help to protect farmland species | Photo credit:
Martin Salek
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Unveiling the genetic basis of domestication:
Insights from wild and laboratory mouse genomes

Animal domestication represents a unique evo-
lutionary event involving artificial selection, en-
twined with the history of human society. During
the process of domestication by humans, ani-
mals are forced to adapt to new environments
and display traits that differ from those of their
wild relatives, such as changes in coat colour,
body shape, more frequent estrus cycles, and
milk production. Modification in behaviour, es-
pecially increased tameness, occurs in almost
all domesticated animals.

Thanks to their easy handling and reproduction
in captivity, classical laboratory mouse strains
(CLS) are used worldwide as animal models
in biomedical research. However, the genetic
mechanism behind laboratory mouse domes-
tication remained unknown due to a lack of
adequate genomic sequences from wild mice.
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Liu M, Yu C, Zhang Z, Song M, Sun X, Pidlek J, Jacob J, Lu J,
Cong L, Zhang H, Wang Y, Li G, Feng Z, Du Z, Wang M, Wan X,
Wang D, Wang Y-L, Li H, Wang Z, Zhang B, Zhang Z, 2022.
Whole-genome sequencing reveals the genetic mechanisms of
domestication in classical inbred mice. Genome Biology 23: 203.

To shed light on the domestication process,
we sequenced the whole genomes of 36 wild
mice and 36 CLS. All laboratory mice clustered
together distinctly from wild mice. By using three
different methods designed to reveal genetic
differentiation between the two populations (nu-
cleotide diversity analysis, Fst, and XP-CLR), we
identified 339 positively selected genes closely
associated with nervous system function. Ap-
proximately one-third of these positively select-
ed genes are highly expressed in brain tissues,
and genetic mouse models of 125 genes among
them exhibit abnormal behavioural or nervous
system phenotypes.

These positively selected genes show a higher
ratio of differential expression between wild and
classical inbred mice compared to all genes. Us-
ing a mutant mouse model, we discovered that
the SNP rs27900929 (T>C) in the Astn2 gene
significantly reduces the tameness of mice.
Tameness might be linked to the Astn2 muta-
tion in laboratory strains, which was preferen-
tially selected in captivity to ease their handling.
The discovery of the 339 PSGs in our study will
benefit future studies in behaviour or physiol-
ogy of these genes in classic inbred mice.

Positively selected genes (PSGs) associated with domestication
in mice. a The diagram of domestication history of classical
inbred mice and the strategy for selecting PSGs. b-d Manhattan
plots indicate high and low positive selected regions by
nucleotide diversity (TTwia/Tdassical_inorea), FSt, and XP-CLR. The
highly selected genes marked by grey lines are individually
validated by the following experiments. e The Venn diagram
depicting genes identified by three independent approaches
illustrated in b-d. The intersection includes 339 PSGs (Figure
taken from Liu et al. 2022)
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Distinguishing DNA sequencing arising from either
side of a barrier to geneflow

in collaboration with Evolutionary Modelling Research Group

The strength of barriers to geneflow between
populations governs how fast they can adapt: In
a changing environment, populations may ‘bor-
row’ adaptive DNA sequence from neighbours,
a process called adaptive introgression. This is
slow when barriers are strong, but fast when
they are weak. An empirical understanding of
the presence/absence of barriers, and barrier
strengths, will aid in predicting population sur-
vival through periods of rapid environmental
change such as the current climate crisis. To
measure barrier strength one must first distin-
guish which sequences arose from either side
of a barrier. Our algorithm lies at the base of
such analyses, but has even wider application.

S. J. E Baird and N. Martinkova developed and implemented an
Expectation Maximisation algorithm with general application
over genomic admixture studies | Photo credit: archive IVB

Baird SJE, Petruzela J, Jarori |, Skrabanek P, Martinkova N,
2022. Genome polarisation for detecting barriers to
geneflow. Methods in Ecology and Evolution, doi: https:/doi.
0rg/10.1101/2022.03.24.485605

Distinguishing DNA sequencing arising
from gametes versus soma

Many aspects of natural selection can dispropor-
tionately act on the haploid phase of life cycles
- the gametes. Teasing apart haploid/diploid
differences using modern mass sequencing ap-
proaches requires researchers to have tools that

distinguish reads originating from haploid vs. dip-
loid tissues. A comparison of k-mer spectra and
classical population genomic approaches shows,
for example, 40% of the DNA in male Springtails
originates from haploid (stored) sperm.

Jaron KS, Hodson CN, Ellers J, Baird SJE, RoSS L, 2022. Genomic
evidence of paternal genome elimination in the globular springtail
Allacma fusca. Genetics 222: iyacil7.
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Eurasian lynx in Europe: factors limiting further
growth of isolated populations

Eurasian lynx experienced significant recovery
during the second half of the 20th century and
the beginning of the 21st century in Western
and Central Europe. Several reintroductions
and legal protection have aided in re-establish-
ing lynx populations. However, the initial abun-
dance increase has stopped in many areas,
leaving their future uncertain. Current conser-
vation efforts are leading to further reinforce-
ments and reintroductions, but these activities
should be coordinated at an international level,
as we pointed out for the European scientific
community. Our research further helps identify
intrinsic factors, especially on the genetic level,
and extrinsic factors that have negatively af-
fected lynx populations, contributing to their
effective protection. For example, at the ge-
nome level, a significant loss of genomic vari-
ability in reintroduced populations has been
confirmed to threaten their long-term viability.

Collecting sufficient data about this elusive
species presents a challenge. Several modern
methodological approaches, and the efficient
scientific collaboration on a pan-European scale
(platform Eurolynx), enables us to bring togeth-
er data from different areas within the large
but fragmented lynx European distribution

Dula M, Bojda M, Chabanne DBH, Drengubiak P, Hrdy

L, Krojerova-Prokesova J, Kubala J, Labuda Camera J,
Marcakova L, Oliveira T, Smolko P, Vana M, Kutal M, 2021.
Multi-seasonal systematic camera-trapping reveals fluctuating
densities and high turnover rates of Carpathian lynx on the
western edge of its native range. Scientific Reports 11: 9236.

Gajdarova B, Belotti E, Bufka L, Dula M, Kleven O, Kutal M,
Ozolins J, Nowak C, Reiners TE, Tam B, Volfova J, Krojerova-
Prokes$ova J, 2021. Long-distance Eurasian lynx dispersal —

a prospect for connecting native and reintroduced populations
in Central Europe. Conservation Genetics 22: 799-809.

Kutal M, Dula M, Krojerova-Prokesova J, Belotti E, Volfova J,
Bufka L, 2021. Uncoordinated reintroductions of Eurasian lynx
might be a threat for the species recovery in Central Europe.
Biodiversity and Conservation 30: 3737-3740.

range and study ecological and evolutionary
processes on robust datasets.

Our study revealed that human disturbanc-
es (roads, human settlements) are the most
limiting factors driving lynx habitat selection
throughout continental Europe. Nevertheless,
lynx can tolerate these factors to a great ex-
tent, provided that enough refuges are avail-
able. Long-term camera-trapping further re-
vealed fluctuating annual densities and high
turnover rates on the western edge of the
Carpathians.

This fact, in combination with documented lynx
mortality (poaching, road Kkills), indicates that
also this native population, a source for many
previous and ongoing reintroductions, faces
several human-induced mortalities, which re-
strict population growth and limit dispersion
to subsequent areas, even though lynx males
are capable of dispersing hundreds of kilome-
tres far away through human-dominated land-
scapes. We have uncovered such lynx move-
ments, which rank among the longest ever
described for lynx in Central Europe, suggest-
ing to some extent plasticity and adaptability
of this iconic predator. %

Mueller SA, Prost S, Anders O, Breitenmoser-Wursten C,

Kleven O, Klinga P, Konec M, Kopatz A, Krojerova-Prokesova J,
Middelhoff TL, Obexer-Ruff G, Reiners TE, Schmidt K, Sindi¢i¢ M,
Skrbinsek T, Tdm B, Saveljev AP, Naranbaatar G, Nowak C,
2022. Genome-wide diversity loss in reintroduced Eurasian

lynx populations urges immediate conservation management.
Biological Conservation 266: 109442.

Ripari L, Premier J, Belotti E, Bluhm H, Breitenmoser-

Wiirsten C, Bufka L, Cerveny J, Drouet-Hoguet N, Fuxjager C,
Jedrzejewski W, Kont R, Koubek P, Kowalczyk R, Krofel M,
Krojerova-Prokesova J, Molinari-Jobin A, Okarma H, Oliveira T,
Remm J, Schmidt K, Zimmermann F, Kramer-Schadt S, Heurich M,
2022. Human disturbance is the most limiting factor driving
habitat selection of a large carnivore throughout Continental
Europe. Biological Conservation 266: 109446.
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Eurasian lynx captured by camera-trap in Javorniky Mountains
| Photo credit: camera-trap of IVB CAS

BIENNIAL REPORT 2021-2022

Eurasian lynx captured by camera-trap in Moravian-Silesian
Beskids | Photo credit: camera-trap of IVB CAS
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European beaver: problematic species

in the cultural landscape

The beaver is a protected species, but in the
cultural landscape a problematic species. While
contributing to increased biodiversity, it also
causes damage to the forest. The aim of this
study was to analyse the foraging behaviour of
beaver in different habitat types and to propose
its appropriate management. Optimal conditions
for beavers are found in alluvial forests, where

Mikulka O, Adamec Z, Kamler J, Homolka M, Drimaj J, Plhal R,
Pyszko P, 2022. Using deciduous softwoods to protect commercial
forest stands against damage by Eurasian beaver (Castor fiber L.).
Forest Ecology and Management 520: 120328.

Mikulka O, Pyszko P, Skoték V, Kamler J, Drimaj J, Plhal R,
Homolka M, 2022. The influence of forestry management on the
selection of a non-vegetative diet by the Eurasian beaver (Castor
fiber L.). Animals 12: 2949.

they, however, cut down farm trees. Forest pro-
tection can be ensured by planting willows and
poplars along watercourses. In agricultural land-
scapes, beavers do not cause damage, because
they occur in small numbers. Beaver manage-
ment must flexibly adapt to local conditions to
protect the species and limit damage.

Mikulka O, Homolka M, Drimaj J, Kamler J, 2022. Feeding
Behaviour of Eurasian Beavers (Castor fiber) Along Small
Streams in an Agricultural Landscape. Universitatis Agriculturae
et Silviculturae Mendelianae Brunensis 70(2):71-82. DOI: 10.11118/
actaun.2022.007.

Mikulka O, Pyszko P, Kamler J, Pato¢ka Z, Drimaj J, Plhal R,
Homolka M, Korbelova J, 2023. Landscape settlement and
parameters of Eurasian beaver (Castor fiber) home ranges in
the Czech Republic. European Journal of Wildlife Research 69:7.
https://doi.org/10.1007/s10344-022-01624-4

Dispersal and habitat dynamics shape the genetic
structure of the Northern chamois in the Alps

Mathematical modelling was used to investigate
the connectivity of Northern chamois popula-
tionsinthe changinglandscape of the Alps, span-
ning from the last glaciation (20,000 years ago)
to the present. Additionally, almost 450 chamois
samples from its entire Alpine distribution range
were collected due to cooperation of many or-
ganisations, including IVB Genetic Bank. These
samples were used to assess the current genet-
ic structure based on whole-genome markers.
Comparison of the observed genetic structure

Leugger F, Broquet T, Karger DN, Rioux D, Buzan E, Corlatti L,
Crestanello B, Curt-Grand-Gaudin N, Hauffe HC, Role¢kova B,
Sprem N, Tissot N, Tissot S, Valterova R, Yannic G, Pellissier L,
2022. Dispersal and habitat dynamics shape the genetic structure
of the Northern chamois in the Alps. Journal of Biogeography 49:
1848-1861.

with the resulting mathematical models of the
current state enabled verification of the model-
ling accuracy. Thus, a procedure was developed
that allows not only to understand the origin of
biodiversity in different mountain areas, but
also to predict the future development of popu-
lation structure and size of species distribution
range as a response to climate change. This is
particularly relevant for conservation manage-
ment planning.

%
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Although little populations of Alpine chamois live in Slovakia and even in the Czech Republic, where they were introduced, the original
and largest population inhabits the entire Alps | Photo credit: Jozef Kormanc¢ik

jﬁurnal of
Biogeography

Alpine chamois (Rupicapra rupicapra) | Photo credit: Jozef
Kormancik

Our comprehensive study showed that the chamois population
in the Alps is further structured due to limited dispersal ability
of chamois and landscape connectivity and that time changes
of distribution range size can be effectively estimated based on
habitat and climate conditions using modelling methods.
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Interactions of non-native fish species

Invaders themselves evolve in response to new
abiotic environments, their interactions with na-
tive species, including parasites, but also in re-
sponse to other invasive species. Therefore, with
the increasing number of invasive species, stud-
ies on their mutual interactions became increas-
ingly important. Our studies on interactions be-
tween two invasive fish species, the round goby
and the tubenose goby, shows the essential role
of habitat alterations in their invasions of Euro-
pean rivers.

Round goby invasion is, in general, facilitated
by river channelization and bank stabilisation,
resulting in homogeneous rip-rap banks. Being
a stronger competitor, round goby usually sup-
presses tubenose goby populations. However,
microhabitat variability within stabilised bank
structures can facilitate their coexistence via
fine-scale niche separation.

Non-native fish species showed the ability to
acquire a wide range of local parasite species,

Janaé M, Slapansky L, Kopecek L, Prudik B, Mrkvova M,
Hala¢ka K, Jurajda P, 2022. Fine-scale microhabitat niche
separation allows coexistence of two invasive species.
Hydrobiologia 849: 4407-4425.

Kvach Y, Kutsokon Y, Janaé M, Dykyy |, Dzyziuk N, Dudliv |,
Nazaruk K, 2022. Parasites of the invasive Chinese sleeper
Perccottus glenii (Actinopterygii: Odontobutidae) in the region of
the first introduction of the Carpathian population. Oceanological
and Hydrobiological Studies 51: 1-9.

Kvach Y, Tkachenko M, Bartdkova V, Zieba G, Ondrackova M,
2021. The role of the non-indigenous pumpkinseed Lepomis
gibbosus (Actinopterygii: Centrarchidae) in the life cycle of
Bothriocephalus claviceps (Cestoda: Bothriocephalidae) in
Europe. Parasitology Research 120: 3163-3171.

Kvach Y, Tkachenko M, Seifertovid M, Ondrac¢kova M, 2021.
Insights into the diversity, distribution and phylogeny of three
ergasilid copepods (Hexanauplia: Ergasilidae) in lentic water
bodies of the Morava river basin, Czech Republic. Limnologica 91:
125922.

particularly in their larval stages with low host
specificity. Some of these new host-parasite in-
teractions indicate that novel hosts may serve
as additional definitive hosts, contributing to
an increase in parasite numbers at sites with
high densities of non-native fish hosts. Such an
example is the cestode Bothriocephalus clavi-
ceps, naturally infecting eels, which matured
also in American Lepomis gibbosus.

This fish species also appears to be one of
the preferred hosts of Neoergasilus japonicus,
a parasitic copepod introduced from Asia, in-
dicating a potential invasion meltdown. The
brown bullhead catfish, Ameiurus nebulosus,
introduced to Europe from North America, has
become a common intermediate/paratenic host
for the colubrid snake cestode Ophiotaenia eu-
ropaea. This finding indicates that this non-na-
tive fish species has been successfully included
into the life cycle of the local parasite.

%

Ondrackova M, Jana¢ M, Borcherding J, Grabowska J,
Bartakova V, Jurajda P, 2021. Non-native gobies share
predominantly immature parasites with local fish hosts. Journal
of Vertebrate Biology 70: 21050.

Ondrackova M, Bartakova V, Kvach Y, Bryjova A, Trichkova T,
Ribeiro F, Carassou L, Martens A, Masson G, Zechmeister T,
Jurajda P, 2021. Parasite infection reflects host genetic diversity
among non-native populations of pumpkinseed sunfish in Europe.
Hydrobiologia 848: 2169-2187.

Ondrackova M, Bartakova V, Kvach Y, 2021. Ophiotaenia
europaea Odening, 1963 (Cestoda: Onchoproteocephalidea)
adopts a North American brown bullhead catfish Ameiurus
nebulosus Lesueur, 1819 as intermediate/paratenic host in
Europe. Biolnvasions Records 10: 948-959.

Roche K, Slapansky L, Travnik M, Janaé M, Jurajda P, 2021. The
importance of rip-rap for round goby invasion success - a field
habitat manipulation experiment. Journal of Vertebrate Biology
70: 21052.
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Fish sampling using beach seine in typical habitat in the
floodplain of the Dyje River, invaded by several non-native fish
species | Photo credit: Ludék Slapansky

Parasites acquired by non-native fish hosts in their new
range: (A,B) Neoergasilus japonicus, introduced from Asia, (C)
Ergasilus sieboldi, parasitic copepod common in Europe, and
(D) Argulus foliaceus, generalist branchiuran infecting wide
range of fish species.

Round goby (Neogobius melanostomus), introduced to Morava and Dyje rivers from its native range in the lower Danube | Photo
credit: Ludék Slapansky




Pharmaceutical contamination, parasite load and
condition in freshwater fishes

In the aquatic environment, human and vet-
erinary pharmaceuticals and their metabolites
belong to emerging pollutants because of their
ever-increasing use to enhance human and ani-
mal health. Due to their biological activity, these
substances can affect aquatic organisms and
their interactions. Once released into the envi-
ronment, pharmaceutical compounds can cre-
ate a pollutant ‘cocktail’ that may act additively
or antagonistically on living, mostly non-target,
organisms. As such, it is hard, if not impossible,
to identify specific effects at this time.

The effluent of municipal sewage treatment
plants (STPs) contains numerous organic and in-
organic pollutants due to the insufficient removal
efficiency during the treatment processes. In our
studies, we focused on fish exposed to pollut-
ants, particularly pharmaceuticals, released from
municipal STPs. Fish serve as good indicators of
aquatic pollution because they are able to bioac-
cumulate pollutants in water via their food. In a
lotic system, we tested pharmaceutical uptake,
condition, and parasite infection in brown trout,
collected both upstream and downstream of an
STP effluent, with both sites separated by a weir.
The same parameters were tested in a lentic sys-
tem, using common carp stocked in both pollut-
ed and control ponds.

Our results showed that the direct and indirect
impacts of pharmaceuticals on fish, particular-
ly in terms of biometric parameters, could be
highly variable, often reflecting food availabil-
ity. In addition, unsuitable conditions for some
parasites, the natural regulators, could contrib-
ute to a better condition of fish within polluted
environments. The links between pollution and

parasitism were not general in lentic and lotic
systems, indicating that parasite-host relation-
ships are often complex and may reflect the im-
pacts of other competing factors. However, we
found major differences in response to pollu-
tion between parasite families within taxonomic
groups, especially in ectoparasites.

Common carp Cyprinus carpio stocked in ponds in Vodnany
town was studied for accumulation of pharmaceutical
compounds and the effect of organic pollution on parasite
infection | Photo credit: Zdenék Adadmek

Zivny stream in South Bohemia downstream the sewage
treatment plant | Photo credit: Ludék Slapansky

Pravdova M, Kolarova J, Grabicova K, Randak T, Jana¢ M,
Kvach Y, Jurajda P, Ondrackova M, 2022. Pharmaceutical
contamination and biotic factors affecting parasitism in common
carp (Cyprinus carpio). Aquaculture Research 53: 4116-4127.

Pravdova M, Kolarova J, Grabicové K, Mikl L, Bldha M, Randak T,
Kvach Y, Jurajda P, Ondrackova M, 2021. Associations between
pharmaceutical contaminants, parasite load and health status

in brown trout exposed to sewage effluent in a small stream.
Ecohydrology & Hydrobiology 21: 233-243.
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Success in mountain gorilla conservation
leads to unexpected challenges

The endangered mountain gorillas live in two
populations in national parks in Rwanda, Ugan-
da and the Democratic Republic of the Congo
and intensive conservation efforts have led to
their increase. Limited spatial expansion result-
edinincreased population densities, which may
alter the epidemiology of infectious diseases,
for example, higher stress levels. Our study of
lowland gorillas showed increased strongylid
infection intensities in groups with higher lev-
els of glucocorticoid metabolites, indicators of
stress. Recently, clinical cases of gastrointes-
tinal illness linked to helminth infections have
been recorded in both mountain gorilla popu-
lations. To understand patterns and drivers of
helminth infections, we quantified strongylid
and tapeworm infections in samples collected
across both Virunga Massif and Bwindi popu-
lations. Significant geographic differences in
strongylid infections were recorded, and go-
rillas living in areas with a higher incidence of
gastrointestinal disease had higher numbers of
strongylid eggs. This increased strongylid in-
fection intensity was associated with a smaller
size of proxy for home range, higher gorilla
density, and vegetation occurring at higher el-
evation and lower temperatures. Our results

Shutt-Phillips K, Paféo B, Heistermann M, Kasim A,

Petrzelkova KJ, Profousova-PS$enkova |, Modry D, Todd A,

Fuh T, Dicky J-F, Bopalanzognako J-B, Setchell JM, 2021. Fecal
glucocorticoids and gastrointestinal parasite infections in wild
western lowland gorillas (Gorilla gorilla gorilla) involved in
ecotourism. General and Comparative Endocrinology 312: 113859.

Petrzelkova KJ, Uwamahoro C, Paféo B, Cervena B, Samas P,
Mudakikwa A, Muvunyi R, Uwingeli P, Gilardi K, Nziza J,

Noheri JB, Eckardt W, Ndagijimana F, Ssebide B, Okwirokello R,
Nizeyimana F, Syaluha EK, Nzayisenga G, Flores Girén L, Bahizi M,
Ntwar, AE, Lukusa JP, Tumushime JC, Mangura D, Mapilanga J,
Kalonji A, Aruho R, Strykova A, Tehlarova Z, Cameira R,
Lowenstine L, Slapeta J, Romportl D, Ferrari N, Cranfield M,
Modry D, 2021. Heterogeneity in patterns of helminth infections
across populations of mountain gorillas (Gorilla beringei beringei).
Scientific Reports 11: 10869.

suggest that strongylid nematodes may par-
tially regulate the mountain gorilla population
at higher gorilla densities. Hence, successful
conservation led to recovery of mountain go-
rilla populations and significant increase in go-
rilla numbers in recent decades, however, the
limited amount of habitat impedes population
expansion and probably leads to the emer-
gence of new health challenges. Further re-
search should investigate potential reservoirs
of infection for the mountain gorillas or e.g.,
compare the mountain gorilla strongylid nema-
tode communities with those in wild lowland
gorillas, which do not show any clinical signs of
helminth infections.

Petrzelkova KJ, Samas P, Romportl D, Uwamahoro C,

Cervena B, Paféo B, Prokopova T, Cameira R, Granjon AC,
Shapiro A, Bahizi M, Nziza J, Noheri JB, Syaluha EK, Eckardt W,
Ndagijimana F, Slapeta J, Modry D, Gilardi K, Muvunyi R,
Uwingeli P, Mudakikwa A, Mapilanga J, Kalonji A, Hickey JR,
Cranfield M, 2022. Ecological drivers of helminth infection
patterns in the Virunga Massif mountain gorilla population.
International Journal for Parasitology: Parasites and Wildlife 17:
174-184.

Mason B, Petrzelkova KJ, Kreisinger J, Bohm T, Cervena B,
Fairet E, Fuh T, Gomez A, Knauf S, Maloueki U, Modry D,
Shirley MH, Tagg N, Wangue N, Paféo B, 2022. Gastrointestinal
symbiont diversity in wild gorilla: A comparison of bacterial and
strongylid communities across multiple localities. Molecular
Ecology 31: 4127-4145.
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Collection of mountain gorilla faecal samples in night nests in
the Bwindi Impenetrable National Park, Uganda. Faeces are
inspected for presence of parasite stages, e.g. adult nematodes
or cestode proglottids and subsequently, samples are collected
for subsequent examination in the laboratory. The IVB team
closely collaborates with the Gorilla Doctors, an organisation
monitoring the mountain gorilla health. | Photo credit: Jalika
Joyner

Adult strongylid nematodes collected from faeces of a mountain
gorilla. The individual exhibited symptoms of gastrointestinal
disease, thus anthelmintic drugs were administered, leading

to the expulsion of the parasitic nematodes. | Photo credit:
Barbora Cervena
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Bat adaptations for hibernation

Hibernation is a characteristic feature of the life
cycle of temperate bats. It represents optimal
energetic adaptation to the long winter period
accompanied by a scarcity of alimentary re-
sources. Successful overwintering is influenced
by a number of internal and external factors,
including the selection of the right hibernation
site. European bats hibernate in shelters that
make it possible to minimise energy expendi-
ture and maintain a good condition of the indi-
vidual until the end of hibernation.

Increased activity at the end of the hibernation
period then leads to the rapid depletion of fat
reserves. Therefore, excessive disturbance of
bats during hibernation is dangerous for bats,

which may increase the energy expenditure as-
sociated with arousals from hibernation and may
even cause the individual to leave the shelter
completely or even die. Bats prevent this with
a behavioural adaptation called "cold arousal“,
which conserves their energy reserves.

After a disturbance, they do not arouse from
hibernation to full normothermy, but only briefly
increase their body temperature to a low "oper-
ating“ temperature (approx. 12 °C) so that they
are able to evaluate the reason for the distur-
bance. This adaptation allows them to avoid the
energetic costs of disturbance and successfully
survive the winter with enough fat reserves for
spring activity.

Hibernating Myotis myotis in the Katerinska cave | Photo credit: Jan Zukal

Bachorec E, Bartonicka T, Heger T, Pikula J, Zukal J, 2021. Cold
arousal - a mechanism used by hibernating bats to reduce the
energetic costs of disturbance. Journal of Thermal Biology 101:
103107.
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Bats and pathogens with zoonotic potential

In recent years, bats have become particularly
associated with the origin of the SARS-CoV-2 vi-
rus. Simultaneously, research is progressing on
other types of pathogens for which bats act as
temporary hosts or vectors, with varying po-
tential for transmission to humans. Such agents
include rotavirus A, leptospira, trypanosomes,
babesia, and non-tuberculous mycobacteria,
whose presence has been confirmed in vari-
ous European bat species. Pathogenic species
with zoonotic potential were represented in all

groups of microorganisms. Their transmission to
humans is possible mainly through the faeces or
urine of infected individuals and thus represents
a certain risk, especially for people who come
into direct contact with bats, i.e. veterinarians,
workers in nature protection or rescue stations,
firefighters, or speleologists.

However, pathogenic species do not cause mas-
sive bat hosts mortality, and their prevalence
within bat populations is also relatively low.

Sampling of bats in the Suhata Yantrenska cave (Bulgaria) | Photo credit: Jifi Pikula

Aicher S-M, Streicher F, Chazal M, Planas D, Luo D, Buchrieser J,
Némcova M, Seidlova V, Zukal J, Serra-Cobo J, Pontier D,

Pain B, Zimmer G, Schwartz O, Roingeard P, Pikula J, Dacheux L,
Jouvenet N, 2022. Species-specific molecular barriers to SARS-

CoV-2 replication in bat cells. Journal of Virology 96: e0060822.

Linhart P, Bandouchova H, Zukal J, Votypka J, Balaz Vv,

Heger T, Kalocsanyiova V, Kubi¢ckova A, Némcova M,
Sedlackova J, Seidlova V, Veitova L, Vlaschenko A, Divinova R,
Pikula J, 2022. Blood parasites and health status of hibernating
and non-hibernating noctule bats (Nyctalus noctula).
Microorganisms 10: 1028.

Pavlik I, Uimann V, Modra H, Gersl M, Rantova B, Zukal J,
Zukalova K, Kone¢ny O, Kana V, Kubdlek P, Babak V, Weston RT,
2021. Nontuberculous mycobacteria prevalence in bats’ guano
from caves and attics of buildings studied by culture and gPCR
examinations. Microorganisms 9: 2236.

Seidlova V, Némcova M, Pikula J, Bartoni¢ka T, Ghazaryan A,
Heger T, Kokurewicz T, Orlov OL, Patra S, Piacek V, Treml F,
Zukalova K, Zukal J, 2021. Urinary shedding of leptospires in
palearctic bats. Transboundary and Emerging Diseases 68:
3089-3095.

Simsek C, Corman VM, Everling HU, Lukashev AN, Rasche A,
Maganga GD, Binger T, Jansen D, Beller L, Deboutte W, Gloza-
Rausch F, Seebens-Hoyer A, Yordanov S, Sylverken A, Oppong S,
Sarkodie YA, Vallo P, Leroy EM, Bourgarel M, Yinda KC, Van
Ranst M, Drosten C, Drexler JF, Matthijnssens J, 2021. At least
seven distinct rotavirus genotype constellations in bats with
evidence of reassortment and zoonotic transmissions. mBio 12:
e02755-20.
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Bat blood sampling | Photo credit: Photo credit: Jana Pikulova

Sampling of bat guano beneath the summer colony | Photo credit: Jan Zukal
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Leptospira species in bat cadavers

in collaboration with Bat Research Group

The current situation concerning the COVID-19
pandemic is an important reminder that discov-
ering new pathogens in wild vertebrates and
quickly determining their pathogenic potential is
a key element to reduce global health hazards.
As wildlife reservoirs play a major role in the
maintenance and spread of emerging zoonoses,
uncovering novel pathogens from wildlife re-
mains a highly challenging global research topic.
Bats may play a critical role in the spread and
emergence of new zoonotic agents.

However, despite numerous detections of po-
tential zoonotic pathogens in bats, little is known
about the actual impact of these agents on bats,
and thus, on human health. Kidney samples from
300 bat cadavers from the Czech and Slovak
Republics were tested for Leptospira DNA using
PCR and sequencing of three genes (lipL32, flaB,

and 16S ribosomal RNA). The overall detection
rate was 4.7% and two bat species (Myotis my-
otis and Nyctalus noctula) were PCR-positive
for at least one gene. Phylogenetically, three
lineages were detected within the pathogenic
clade of Leptospira, one related to L. borg-
petersenii, another to L. interrogans, and a third
more distantly related to L. weilii (potentially
a novel Leptospira species), in kidney samples
from bat cadavers.

While the phylogenetic placement of these lin-
eages suggests their pathogenic potential for
humans and/or other mammals, this assess-
ment is preliminary, pending further clinical and
ecological data. Clarifying the epizootiology of
Leptospira in European bats would help assess
potential risks to public health and identify miti-
gation measures.

Summer colony of M. myotis females. | Photo credit: Jan Zukal

Nyctalus noctula females | Photo credit: Jaroslav Cerveny

Seidlova V, Strakova P, Kejikova R, Némcova M, Bartonicka T,
Salat J, Dufkova L, Sikutova S, Mendel J, McKee C, Zukal J,
Pikula J, Rudolf I, 2022. Detection of Leptospira species in bat
cadavers, Czech and Slovak Republics. Emerging Microbes &
Infections 11: 2211-2213.
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West Nile fever research

- example of One-health approach frndgey

West Nile fever is the most important mosquito-
borne viral disease in Europe today. We present
epidemiologic, clinical, and laboratory findings
from five Czech patients diagnosed with an au-
tochthonous mosquito-borne disease - four pa-
tients with confirmed West Nile infection (WNV)
and one patient with confirmed Usutu virus in-
fection (USUV) - from July to October 2018, in-
cluding one fatal case due to WNV.

i

This is the first documented human outbreak
caused by WNV lineage 2 in the Czech Republic
and the first evidence of neuroinvasive disease
in humans caused by USUV, highlighting the
simultaneous circulation of WNV and USUV in
the country. This study is an excellent example
of the spread of the One Health approach to
vector-borne infections in Europe

Installation of a CO2-baited trap to collect Culex spp. mosquitoes in a reed habitat at a local fish pond | Photo credit: Jan Pes|

Zelena H, Kleinerova J, Sikutova S, Strakova P, Kocourkova H,
Stebel R, Husa P, Husa jr P, Tesafova E, Lejdarova H, Sebesta O,
Jurds P, Ciupek R, Mrazek J, Rudolf I, 2021. First autochthonous
West Nile lineage 2 and Usutu virus infections in humans, July to
October 2018, Czech Republic. Pathogens, 10: 651.
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SCIENTIFIC RESULTS

Summary of publication output

Researchers at the IVB produced 241 scientific articles in SCI (Science Citation Index) journals
between 2021 and 2022. The publication profile and main scientometric criteria are shown below.
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Structure of scientific publication produced by IVB over 5 years. The majority of the output consists of the articles in journals with IF (Jimp)
fluctuating above 100 per year.
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Distribution of papers categorised according to the Web of Science database over 2021 and 2022.
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Geographic distribution of the most important
international cooperation activities

NORTH AMERICA ASIA

» California Academy of Sciences, San Francisco, USA » Institute of Hydrobiology, Chinese Academy

» Centre for Disease Control and Prevention (CDC), Fort Collins, Colorado, USA of Sciences, Wuhan, China

» Colorado University Denver, Colorado, USA » Institute of Ecology and Biological Resources (IEBR),

. . Vietnamese, Academy of Science and Technology,
» Cornell University, Ithaca, USA Hanoi. Vietnam
» Denver University, Colorado, USA » Oita University, Dannoharu Oita-shi, Japan

» Field Museum of Natural History, Chicago, USA » Primate Research Institute, Kyoto University, Japan

» Florida State University, Tallahassee, USA » Udon Thani Rajabhat University, Mueang Udon Thani
» Jackson Laboratory, Bar Harbor, USA District, Udon Thani, Thailand

» Minnesota University, USA » Yerevan State University, Yerevan, Armenia
» Museum of Comparative Zoology, Harvard University, Cambridge, USA

» Northern Arizona University, USA

» Portland State University, Oregon, USA
» Smithsonian National Museum of Natural History, Washington, USA
» Texas A&M University, College Station, Texas, USA
» University of Colorado, Boulder (Denver), USA

» University of Colorado, Denver, USA

» University of Connecticut, Storrs, Connecticut, USA
» University of Florida, Gainesville, USA

» Université de Sherbrooke, Sherbrooke, Canada

» United States Department of
Agriculture Forest Service,
Columbia, Missouri, USA

» U.S. Fish and Wildlife
Service, La Crosse Fish
Health Center-Midwest
Fisheries Center, Onalaska,
Wisconsin, USA e

» U.S. Geological Survey, w v
Fort Collins Science Center,
Colorado, USA

» York University, Toronto, Canada

> %

SOUTH AMERICA

» Instituto Oswaldo Cruz, Fiocruz, Rio de Janeiro, Brazil
» Universidad de la Republica, Montevideo, Uruguay

» Universidade do Vale do Rio dos Sinos, Sdo Leopoldo,
Brazil

AFRICA

» Biodiversity Monitoring Centre, University of Kisangani, Kisangani,
Democratic Republic of the Congo

» Department of Fisheries — lake Tanganyika Unit, Mpulungu, Zambia

» Tanzania Fisheries Research Institute, Kigoma Office, Tanzania

» Dian Fossey Gorilla Fund, Rwanda

» Kruger National Park, South Africa

» Gorilla Doctors, Uganda, Rwanda, Democratic Republic of the Congo

» National Research Institute of Exact and Natural Sciences, Brazzaville, Republic of the Congo
» Natural Science Research Centre, Lwiro, Democratic Republic of the Congo

» Sokoine University of Agriculture, Morogoro, Tanzania

» University of Buea, Buea, Cameroon

» University of Dschang, Dschang, Cameroon

» University of Mekelle, Tigray, Ethiopia AUSTRALIA

» Wolaita Sodo University, Sodo, Ethiopia ) » University of New South Wales,

» Ugalla Primate Project, Tanzania Sydney, Australia

» World Wildlife Fund Central African Republic » University of Sydney, Sydney,
Australia

» University of Makerere, Kampala, Uganda
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EUROPE

» Aarhus University, Aarhus, Denmark

» Administration of the Lazovsky State Reserve and National
Park Zov Tigra, Lazo, Russia

» Aix Marseille University, Marseille, France

» A N. Severtsov Institute of Ecology and Evolution
of the Russian Academy of Sciences, Moscow, Russia

» Biomedical Research Centre, SAV, Bratislava, Slovakia
» Biological Station Lake Neusiedl, llimitz, Austria
» Botanic Garden and Botanical Museum, Berlin, Germany

» Centre de Biologie pour la Gestion des Populations,
Montferrier sur Lez cedex, France

» CIBIO-InBIO, Research Centre in Biodiversity and Genetic
Resources, Portugal

» Comenius University in Bratislava, Bratislava, Slovak Republic

» Conservation Genetics Group, Senckenberg Research Institute
and Natural History Museum Frankfurt, Gelnhausen, Germany

» Daugavpils University, Daugavpils, Latvia
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» Far East Branch of Russian Academy of Sciences, W
Vladivostok, Russia

» Friedrich Loeffler Institute, Riems, Germany

» The Leibniz Institute on Aging - Fritz Lipmann Institute, Jena,
Germany

» German Primate Center, Leibniz Institute for Primate
Research, Germany

» INRAE, UR EABX, Centre Nouvelle-Aquitaine, Cestas Cedex,
France

Institut de Radioprotection et de Slreté Nucléaire,
Cadarache, France

Institute for Research on Cancer and Aging of Nice
(IRCAN), Université Cote d’Azur, Nice, France

Institut Pasteur, Université Paris Cité, Paris, France

Institute of Biodiversity and Ecosystem Research, BAS,
Sofia, Bulgaria

Institute of Biology, Karlsruhe University of Education,
Karlsruhe, Germany

Institute of Hydrobiology, NAS of Ukraine, Kyiv, Ukraine

Institute of Marine Biology, NAS of Ukraine, Odessa,
Ukraine

Institute of Parasitology, Slovak Academy of Sciences,
Slovakia

Irkutsk State Medical University, Irkutsk, Russia

Laboratoire Interdisciplinaire des Environnements
Continentaux, CNRS - Université de Lorraine, Metz, France

Leiden University, Leiden, Netherlands
Lund University, Lund, Sweden

Mammal Research Institute, Polish Academy of Sciences,
Biatowieza, Poland

MARE, Universidade de Lisboa, Lisboa, Portugal

Max Planck Institute for Biology of Ageing, Cologne,
Germany

Max Planck Institute for Ornithology, Seewiesen, Germany
Muséum National d’Histoire Naturelle, Paris, France

National Museum of Natural History at the Bulgarian
Academy of Sciences, Sofia, Bulgaria

National Zoological Garden Bojnice, Bojnice, Slovakia

Natural History Museum, London, England

Natural History Museum, University of Oslo, Oslo, Norway
Public Health England, Porton Down, England

Robert Koch Institute, Berlin, Germany

Royal Belgian Institute for Natural Sciences, Brussels,
Belgium

Royal Zoological Society of Antwerp, Antwerp, Belgium
Scuola Normale Superiore, Pisa, Italy

State Nature Conservancy of the Slovak Republic,
Banska Bystrica, Slovakia

Swiss Ornithological Institute, Sempach, Switzerland
Technical University in Zvolen, Zvolen, Slovakia

The Humboldt-Universitat zu Berlin, Berlin, Germany
The University of Sheffield, Sheffield, England
University of Edinburgh, Edinburgh, Scotland
University of Essex, Essex, England

University of Exeter, Exeter, England

University of Graz, Graz, Austria

University of Groningen, Groningen, Netherlands
University of Lodz, Lodz, Poland

Université Montpellier, France

University of Antwerp, Antwerp, Belgium

University of Barcelona, Barcelona, Spain

Ural State Medical University, Yekaterinburg, Russia
Veterinary University Vienna, Vienna, Austria

Wroctaw University of Environmental and Life Sciences,
Wroctaw, Poland

Zurich University, Zurich, Switzerland
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APPLICATION AND COMMERCIALISATION
OF RESEARCH OUTPUTS

The transfer of knowledge and implementation of
technology into practice are considered important
activities that complement the main mission of the
Institute of Vertebrate Biology. Between 2010 and
2022, the Institute’s intellectual property database

expanded with 43 applied results, consisting of
two patents (national and European), seven utility
models, 15 methodologies, four verified technolo-
gies, two prototypes, 11 functional samples, one
software and one trademark.

Intellectual property Quantity Group

Patent 2 Fish

Utility Model 7 Fish, Mammals

Trademark 1 Fish

Certified Methodology 15 Virus, Insects, Fish, Birds, Mammals
Verified Technology 4 Fish

Prototype, Functional Sample 13 Fish, Mammals

Software 1 Fish

Between 2021 and 2022, the institute developed
one certified methodology - Marking of rainbow
trout with Alizarin and introduced three reliable
and affordable tools for fish producers to monitor
water environments and early detection of patho-
gens: 1) Diagnostic set RT-gPCR FLAVident for for
detection and quantification of Flavobacterium
psychrophilum in water, tissue and skin samples,
2) Diagnostic set RT-gPCR AEROMident for de-
tection and quantification of Aeromonas spp. in

As part of the Institute’s research and develop-
ment commercialisation results between 2021 and
2022, contracts were completed between Czech
and partners to the value of approximately CZK
10 million per year. These collaborations were
primarily in the form of licence sales, contract
research, expert services, and custom research.
The Institute cooperated with a wide range of in-
stitutions, including universities, scientific centres,
angling unions, and fish farming concerns. These
included the University of South Bohemia in Ceské
Budéjovice, the Nature Conservation Agency
of the Czech Republic, the Czech Academy of
Sciences’ Biology Centre, the Czech Anglers
Union, the University of Ostrava, the European

water, tissue and skin samples, 3) Diagnostic set
RT-gPCR TETRACAPSident for detection and
quantification of Tetracapsuloides bryosalmo-
nae in water, tissue and skin samples. Addition-
ally, a new unified design of documents such as
Certified Methodologies, Verified Technologies,
and Functional Samples was prepared. Some of
the applied outputs are also featured in the new
technology and equipment database of the Czech
Academy of Sciences (techtransfer.cas.cz).

/:i’fr—_-_‘\ ——
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Centre for Disease Prevention and Control, the
European Mammal Foundation, the Czech Ministry
of the Environment, various River Basin Water Au-
thorities (e.g. Elbe, Oder, Morava), the Krkonose
Mountains National Park (KRNAP), Sumava Na-
tional Park, AQ-Service s.r.o., Wild Park n.o., ZOO
parks, and many others.



OTHER ACTIVITIES

POPULARISATION

Popularisation of science and research is an im-
portant part of the IVB’s activities. In 2021 and

2022, we organised many seminars, workshops,
field excursions and other activities for the pubilic.

Activities for schools and university students

Our researchers take pride in mentoring high
school students who can participate in differ-
ent research tasks as part of the Czech Acad-

Martina Frybova, a high school student from Gymnazium Zatec,
achieved third place during the final conference of the Open
Science competition with her project. Under the guidance of
Michal Sulc, Martina focused on the rate of rejection of parasitic
eggs by the IVB common cuckoo in the nest of the Red-backed
shrike. | Photo credit: archive IVB

Eliska Pipalov4, a high school student from Gymnazium
Moravské Budéjovice, worked at the research facility Studenec
under the supervision of Alena Fornlskova. She worked on
the variability of trypanosomas from marsupilas and rodents of
Papua New Guinea. | Photo credit: archive IVB

emy of Sciences’ Open Science program or the
Secondary School Professional Activity (SSPA)
course.

lva Holaskova, a high school student from Technical lyceum

Trebi¢ during her lab work at the research facility Studenec. In

her project, Iva focused on the variability of rabbit hemorrhagic

virus in rodent populations and rabbits from the highland.
Photo credit: archive IVB
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The IVB also organises many educational activi-
ties, including the ornithology course for Uni-
versity students, which took place in April 2019
at the Mohelno field station, led by Vojtéch Brlik
and Krystof Horak. This course aims to introduce
students to all aspects of ornithological prac-
tice, such as how to catch and ring birds, how
to observe them and how to recognise differ-
ent birds by their calls.

Nikola Seneklova, a high school student from
Gymnazium Jihlava, during her 14 day practice at
the research facility Studenec

Photo credit: archive IVB

BIENNIAL REPORT 2021-2022

The IVB also organises many educational ac-
tivities, including the ornithology course for
university students, which took place in April
2021 and 2022 at the Mohelno field station,
led by Ondrej Kauzal and Oldfich Tomasek.

European greenfinch (Chloris chloris) | Photo credit: archive IVB

This course aims to introduce students to all
aspects of ornithological practice, such as
how to catch and ring birds, how to observe
them, and how to recognise different birds by
their calls.

Ondrej Kauzal is demonstrating birds to University students
| Photo credit: archive IVB

During the ornithology exercise, students will learn how to
handle birds properly | Photo credit: archive VB



Excursions for schools are always tailored to
each group (educational level, numbers at-
tending and time spent at the research facility)
and may include a visit to see the newt, mouse,
and bird breeding facilities or a tour round the
laboratories. It is possible to adapt excursions

to the needs of the youngest visitors or pro-
vide a professional lecture for university stu-
dents. We also visit schools, where we may
present educational programs geared toward
evolution and adaptation, or provide talks on
the latest results from our research.

Numerous popularization activities are organized in the Studenec research facility | Photo credit: archive IVB
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ACTIVITIES FOR THE PUBLIC

The IVB organises different activities for the gen-
eral public, including excursions to all of our facil-
ities during the Week of Czech Academy of Sci-
ences (Open Days), the Science Fair in Prague
(organised in 2021 and 2022), popularisation lec-
tures and ornithological excursions.

We also co-organise the regular International Bat
Nights in the Moravian Karst and at Brno Zoo.
The collaboration with the Zoological garden in
Brno was deepened in 2022 by organising the

African day event “Africa with All Senses”. Michal Sulc during his “Easter talk” in Studenec | Photo credit:
archive IVB

Participants of the Bird Festival had the opportunity to see a Veronika Javarkova demonstrated different bird species during
variety of bird species, their ringing, and also learned many the Bird festival in Konésin. On the photo she is holding Eurasien
interesting facts about their lives. Various games were prepared Wren (Troglodytes troglodytes). | Photo credit: archive IVB

for children as well. | Photo credit: archive IVB

Bird festival in Studenec led by Ondrej Kauzal and Oldrich Tomasek | Photo credit: archive IVB
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“AFRICA WITH ALL SENSES” IN ZOO BRNO

On June 26, 2022, an event called "Africa with All
Senses* took place at the Brno Zoo. Creative work-
shops were organised for children, including the
"Spice Journey“ with a tasting of traditional Afri-
can food and a playful workshop featuring African
musical instruments. Visitors had the opportunity

Photo credit: archive IVB

to delve into the heart of Africa through a lecture
about a scientific expedition to Uganda, organised
by scientists from the Institute of Vertebrate Biol-
ogy (IVB) under the leadership of Josef Bryja. To
conclude the African-themed day, the group Den-
baya performed with African drums.
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SCIENCE FAIR

Organised annually by the Czech Academy of
Sciences, the Science Fair is the largest popu-
lar science event in the Czech Republic. The fair
presents science in all its forms and allows visi-
tors to experience the world of natural, technical,
and social sciences by presenting at one site the
most interesting findings that Czech science has
to offer. In June 2021, the sixth Science Fair once
again took place in the modern exhibition halls of

USTAV BIOLOG |E OBRATLOVCO AV CR
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Photo credit: archive IVB

the PVA EXPO complex in Prague. Over 100 ex-
hibitions from the Czech Academy of Sciences,
universities, scientific institutions and innovative
companies, as well as other external exhibitors,
provided new insights to scientific enthusiasts.
The IVB presented results of its research into
brood parasitism in fish and birds, conservation
biology, and research in biodiversity in Africa
and also Czech farmland.
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WEEK OF CZECH ACADEMY OF SCIENCES
Open Door days

The Czech Academy of Sciences opens its doors gained insights into the ongoing research at the
to the public in a series of open house events. All different facilities and had the opportunity to
IVB research facilities participated in the event observe the regular operations of the laborato-
that took place in November 2021 and 2022 and ries and breeding facilities.

welcomed a diverse range of visitors. Attendees

Josef Bryja is wellcoming visitors in Studenec research facility Lumir Gvozdik is showing newts and explaining his research to
Photo credit: archive IVB visitors | Photo credit: archive IVB

Katefina Janotova is showing mice breeding facility to visitors Open door days are organised aslo in Valtice research facility,
Photo credit: archive IVB where Ivo Rudolf is showing their research activities | Photo
credit: archive IVB

Laboratories are also open for visitors | Photo credit: archive IVB Week of Czech Academy of Sciences is a great opportunity
to invite also schools to our research facilities. On the photo is
research facility in Brno. | Photo credit: archive IVB
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STRATEGY AV21
Oz

Strategy AV21

The IVB is an active
institute within  Strat-
egy AV21, the research
strategy of the Czech
Academy of Sciences
aimed at increasing direct contact and collabora-
tion between the Academy and the wider appli-
cation sector. As part of these efforts, a number
of activities took place over 2021-2022 under
the program “LAND CONSERVATION AND RES-
TORATION”, which seeks to find ways to use the

landscape that will be sustainable in the long run
and at the same time develop procedures to re-
store the damaged landscape.

The IVB itself is undertaking two projects under this
new programme: “Biodiversity of Cultural Land-
scapes”, led by Martin Salek and Alena Forntiskova,
and “Saving Genetic Diversity ex situ”, led by Bar-
bora Rolec¢kova. The latter project brings together
the collections of biological material of several aca-
demic institutes, including the IVB Genetic Bank.

PROJECT THE BIODIVERSITY
OF CULTURAL LANDSCAPES

Effectiveness of different types of bio-strips
on the biodiversity of the field landscape

The biological diversity of agricultural land has
sharply declined in recent decades. Various mea-
sures, including agro-environmental programs
within the EU, are being implemented to counter-
act further loss of biodiversity. Despite the long-
term use of these programs, many of them have
not been adequately researched and evaluated,
making it difficult to determine their actual contri-
bution to biological diversity. Bio-strips, both non-
nectar-rich to support pollinators and feeding
strips, are among the measures to increase bio-
diversity in agricultural landscapes. Feeding bio-
strips primarily serve as food sources and shelters
for birds and certain mammal species, especially
during the winter period. Since evidence of the
effectiveness of feeding bio-strips on various ani-
mal groups during winter was lacking, a group of
scientists from the Czech Republic and Poland

Salek M, Bazant M, Zmihorski M, Gamero A, 2022. Evaluating
conservation tools in intensively-used farmland: Higher bird and
mammal diversity in seed-rich strips during winter. Agriculture,
Ecosystems and Environment, 327:107844.

decided to verify their impact on the occur-
rence of typical species in the agricultural land-
scape during this season. The results clearly
demonstrated that species richness and abun-
dance of field birds and hares were significantly
higher in bio-strips compared to the surround-
ing agricultural landscape. As a result, bio-strips
can serve as an effective element for numerous
declining species. This study provides the first
extensive and comprehensive verification of
the effectiveness of different types of bio-strips
on the biodiversity of the field landscape. The
results show that they can represent relatively
inexpensive and simple measures to support
various bird, hare, and small mammal species,
potentially saving a significant amount of mon-
ey and providing more effective protection for
declining species.



Conservation potential of windbreaks and open scrubland

The intensification of agriculture has led to a sub-
stantial loss of biological diversity in agricultural
landscapes. Semi-natural habitats are considered
potential buffers against these adverse impacts
on biodiversity, yet a thorough assessment of
their capacity to support biodiversity in agricul-
tural landscapes is still lacking. In our study, we
investigated the conservation potential of two
different types of semi-natural habitats for birds
in intensively used agricultural landscapes - wind-
breaks (linear strips of shrubby and woody vege-
tation) and open scrubland (scattered shrubs and
abandoned orchards). The results of our study

Salek M, Kalinova K, Reif J, 2022. Conservation potential of
semi-natural habitats for birds in intensively-used agricultural
landscapes. Journal for Nature Conservation, 66: 126124.

Farms, islands of avian species diversity?

Depends on its age!

In intensively managed homogeneous landscapes
with a lack of landscape features, different non-
agricultural habitats can represent islands of avian
species diversity and are crucial for their protec-
tion. Agricultural farms serve as overlooked refug-
es for many birds within the agricultural landscape.

Therefore, if we want to halt or at least slow down
the decline of birds in the agricultural landscape, it
is essential to focus on these habitats as well. The
conservation potential of farms for birds can be
significantly reduced by two opposing processes
— abandonment of active farming and, on the oth-
er hand, farm modernization. Based on these as-
sumptions, we decided to examine the impact of
livestock farming modernization on bird population

Salek M, Mayer M, 2022. Farmstead modernization adversely
affects farmland birds. Journal of Applied Ecology, 60, 101-110.
https://doi.org/10.1111/1365-2664.14314

showed that both types of semi-natural habitats
have significant potential for bird population pro-
tection, but their efficacy varies based on the eco-
logical associations of individual species. Species
of open landscapes have higher abundance and
diversity in open scrublands, while forest species
are more numerous in windbreaks. Management
measures aimed at increasing their area in com-
bination with appropriate management (such as
regulating natural succession in open scrublands,
enhancing structural diversity in windbreaks) can
significantly contribute to bird protection in agri-
cultural landscapes.

numbers, species diversity, and the numbers of
nests of typical synanthropic birds nesting on
farms, such as swallows, martins, and house spar-
rows. Our results showed that the abundance of
birds in the agricultural landscape was three times
lower in modernised farms compared to old or
mixed (farms containing both new and old barns)
farms. Similarly, species richness was significantly
lower than in old farms. Furthermore, we found
that modernised barns exhibited much lower
numbers of nests of synanthropic birds compared
to old barns. Modernization of farms thus has
a strongly negative impact on bird populations in
the agricultural landscape and contradicts various
nature conservation strategies (such as the EU
Biodiversity Strategy) and practical conservation
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efforts for endangered species. Moreover, farm
modernization and construction are currently
primarily funded by various EU subsidy programs.

80 )
Species

- Bam swallow (new nests)

&0 =& Barn swallow (old nests)

=& House martin (new nests)
Howse martin (old nasis)
House spamow

Mumber of nests

10

[4:]

For this reason, we propose various measures
that could enhance nesting and foraging oppor-
tunities in modernised farms.

s
H o B
L

I T

The number of nests of Barn Swallows, House Martins, and House Sparrows in new/modernised and old barns | Photo credit:

Salek and Mayer 2022

Furthermore, we have been involved in other
projects closely related to supporting biodiver-
sity in cultural landscapes:

i) Monitoring and protection of the critically en-
dangered tawny owl (Strix aluco) (this project
involves monitoring the distribution and breed-
ing success, implementation of protective mea-
sures, communication with farmers, etc.).

ii) Influence of large herbivore grazing on bird
communities (the research aims to determine
the impact of extensive grazing by large herbi-
vores on bird populations in the former military
training area of Milovice. We focus on observ-
ing long-term and species-specific changes
in bird communities in extensively managed
grassy areas through large herbivore grazing).

iii) Impact of ecologically friendly farming on
bird populations (the research aims to verify
whether the newly established rules of eco-

logical farming actually benefit birds and other
groups. Birds are also monitored in control ar-
eas where farming practices remain unchanged.
The robust research design will enable us to
evaluate the impact of farming changes on bird
populations.

IV) In 2022, we also continued the field moni-
toring of bat flight activity using ultrasonic de-
tection. The results are used to compare the
biodiversity and population density of the bat
community with that of 30 years ago. Prelimi-
nary results show an increase in the number of
individuals and estimated densities of dominant
bat species in South Moravian agroecosystems.
Additionally, linear transects were selected in
areas with smaller expanses of field habitats,
and pilot surveys were conducted. Preliminary
results confirm higher bat community diversity
in areas with a higher density of linear vegeta-
tion elements for bats.



In addition to the research itself, Strategy AV21
has enabled the IVB to organise a range of field
excursions and seminars for the general pubilic,
primary and secondary school students, univer-
sity students, and stakeholders on agricultural
landscape use and its effects on biodiversity.

In 2022, we also developed a simple educa-
tional app called “Go-Diverse!” for preschool
children. This app aims to explain various
methods to children that can help increase
biodiversity. These methods include creating
hedgerows, bio-strips, and alleys. These ele-
ments, which enhance the diversity of agricul-
tural landscapes, serve a dual purpose - pro-
viding shelter for various organisms and also
aiding in retaining water in the landscape, in-
creasing organic content in the soil, and pre-
venting erosion.

The goal of the educational tool “Go-Diverse!”
is to raise awareness about this issue and pres-
ent it in an engaging manner to children. Their

Go-Diverse! ;g i
-

O

future is currently threatened by intensive agri-
culture. The “Go-Diverse!” app showcases prov-
en agricultural practices that lead to sustainable
and healthy farming. You can view the app here:
https:/happyporch.github.io/Go-Diverse/

Protection of species diversity in agricultural landscapes

- a lecture for hunters as part of the seminar "Supporting resid-
ual populations of brown hares in different types of agricultural
landscapes,“ Radesin, March 2022 | Photo credit: archive IVB

We introduced the “Go-Diverse!” app for the first time at the Science Fair in Prague in June 2022, which was attended by tens of
thousands of visitors. We also utilised the app during the Open Day in Brno and during school excursions to our facility in Studenec.
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The IVB genetic bank, together with the national
network of animal genetic collections, the National
Animal Genetic Bank, both founded in 2015, contin-
ued their activities and were thus available to both
scientists requesting genetic samples and provid-
ers depositing samples in the collections. Data
digitization work has become more effective since
2021, with the IVB supporting the genetic bank
with a new part-time technical officer dedicated
to this work. As a result, 2,835 new samples were
prepared for publication during 2021 and 2022
(published in February 2023). The bank and its
activities were showcased to a broader public au-
dience, through a one-hour television programme
on conservation genetics, which is available in the
TV Noe archive. At the 6th European Congress of
Conservation Biology (ECCB) in Prague in August
2022, it was introduced to professionals.

Among the new bank material were, for example,
samples of the wild cat from Romania. These sam-
ples were deposited in the bank as type material,
upon which an international team of parasitolo-
gists described three new species of Cytauxzoon
protist, parasitic to felids and closely related to
genera Babesia and Theileria (Panait et al. 2021).
In 2021, we have provided samples to the farthest
destination so far, to South Africa. Samples of
red-legged partridge (Alectoris rufa) and white-
eye bream (Ballerus sapqa) were requested by
researchers from the University of Johannesburg
within the initiative to enhance South African bios-
ecurity by DNA barcoding invasive and alien plant
and animal species at the port of entry.

Already in 2019, the Wallachian Region Museum
joined the NAGB network as its official fifth core
member. However, in 2022, it confirmed its active

Panait LC, Mihalca AD, Modry D, Jurdnkova J, lonica AM, Deak
G, Gherman CM, Heddergott M, Hodzi¢ A, Veronesi F, Reichard
M, Zieman EA, Nielsen CK, Jiménez-Ruiz FA, Hrazdilova K,

GENETIC BANK OF THE INSTITUTE OF
VERTEBRATE BIOLOGY (IVB GENETIC BANK)
AND THE NATIONAL ANIMAL GENETIC BANK
OF THE CZECH REPUBLIC (NAGB)

membership by publishing the first genetic sample
data. They are available on the museum’s web-
pages and are being prepared for publication on
the NAGB and GGBN Data Portals through the IVB
Genetic Bank. Consequently, the network was en-
riched with new species, the striped field mouse
(Apodemus agrarius), as well as additional samples
of black stork (Ciconia nigra), white-tailed eagle
(Haliaeetus albicilla), etc. Another valuable part-
ner, this time as a sample provider, has become
the Pavlov animal rescue station. Since autumn
2021, it has provided the genetic bank with over
70 bird and mammal specimens, including e.g. the
red-throated loon (Gavia stellata), little bittern (Ix-
obrychus minutus) or eight different owl species.

The Genetic Bank initiated a completely new
activity in 2021. Since not only genetic samples
but also whole animal carcasses are sometimes
received, we decided to use those in good con-
dition for taxidermy. As a result, the first stuffed
specimens were introduced in April 2021, forming
the foundation of the “Between Wilderness and
Genetic Bank” collection. This collection primar-
ily focuses on our vertebrate fauna and presently
encompasses 33 stuffed bird and 16 mammal
specimens. The visit by approximately 400
primary and secondary school students in 2022
shows that the collection is very useful for the ed-
ucational and popularisation activities carried out
at the Studenec research facility of the institute.

In addition to school excursions, the genetic bank
is also involved in other educational and populari-
sation activities. With the gradual easing of anti-
Covid measures, two secondary school students
(from the Otokar Bfezina Gymnazium in Tel¢ and
the Secondary Veterinary School in Trebi¢) partic-

2021. Three new species of Cytauxzoon in European wild felids.
Veterinary Parasitology 290, 109344. https://doi.org/10.1016/j.
vetpar.2021.109344.
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ipated in the operation of the genetic bank during
the summer of 2022. Each of them completed a
three-week student internship at the IVB research
facility in Studenec. The NAGB sample repository
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at the Mohelsky mlyn field station was introduced
to members of the Committee on Economy, Agri-
culture and Transport of the Senate of the Czech
Parliament, who visited it in August 2022.

NAGB sample data publication
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Sample data digitization and publication work involves transcribing information from various paper notes or different Excel spreadsheets,
verifying data accuracy, and further investigations of missing data, including geographic coordinates. Because of this, data are not
published immediately upon sample receipt, but with a delay. Additionally, since publication is carried out through the Technical
Management Office of the Global Genome Biodiversity Network, usually only larger amounts of processed data are published at once. By
2021, data for 16,626 samples, deposited in two NAGB member collections, had been gradually published, with an additional 2,835 samples
prepared for publication during 2021 and 2022, and more samples are being processed on an ongoing basis.

The Genetic Bank of the Wallachian Region Museum has be-
come an active member of the National Animal Genetic Bank
network. Its curator and museum zoologist, Zdenék Tyller, is
collecting tissue samples from bird cadavers. | Photo credit:
archive Zdénék Tyller

In August 2022, members of the Committee on Economy, Ag-
riculture and Transport of the Senate of the Czech Parliament,
including its chairman Vladislav Vilimec, visited the IVB field
station Mohelsky Mill. Their Vysocina Region tour was organized
by Senator Hana Zakova from the Tiebi¢ district. The Mohelsky
Mill facility, where one of the NAGB sample repositories is
located, was introduced to visitors by Barbora Role¢kova, IVB
Genetic Bank curator and NAGB secretary. The senators at-
tentively listened to a brief talk about basic research and the
nearby Mohelenska hadcova step National Nature Reserve,
and they explored both the station itself and its picturesque
surroundings. We are pleased with the senators* interest in our
work. | Photo credit: archive IVB
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BREEDING FACILITIES

Mouse breeding facility / House mouse research group

The IVB’s mouse breeding facility at the Studenec
houses the world’s largest collection of wild de-
rived strains (WDS). This unique collection re-
sulted from merging the expansive strain col-
lection developed at the IVB since 2008 with
the WDS collection maintained since 1976 by
Francois Bonhomme in France. Presently, there
are over 70 strains derived from the wild house
mouse (Mus musculus), alongside strains derived
from the Mediterranean mouse (Mus spretus),
Macedonian mouse (Mus macedonicus), Steppe

Cage with wild derived strain of Mus m. musculus | Photo credit:
archive IVB

mouse (Mus macedonicus), and Mus caroli, span-
ning more than 4 million years of mouse evolu-
tion. These strains are used in experimental re-
search, with a particular focus on the study of
speciation, especially genetic barriers that hinder
gene flow in hybrid zones between mouse sub-
species. All mouse strains are available to the
wider scientific community, and those interested
should contact Jaroslav Pidlek at jpialek@ivb.cz
or https:/ housemice.cz/en.

The mouse breeding facility in Studenec - inside | Photo credit:
archive VB
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Newt breeding facility / Thermal ecology group

The newt breeding facility is used for experimen-
tal research, with a focus on behavioural and
ecophysiological research of caudate amphib-
ians. The findings of thermal ecology research
will better enable us to predict the impact of

intensive human-induced changes on individual
ecosystems. Furthermore, a greater understand-
ing of vertebrate temperature-physiological de-
pendence will improve our chances of reversing
the current risks of global climate change.

The newt bredding facility in Studenec | Photo credit: archive IVB

The Mexican axolotl is a typical example of an amphibian that
exhibits neoteny. In the wild, it maintains a larval stage, in which
it is capable of reproduction. Metamorphosis, the transition to
an adult form, can be induced artificially in captivity, but it oc-
curs very rarely in nature. | Photo credit: archive IVB

Bird breeding facility / 2vian evolutionary ecology research group

The bird breeding facility specialises in experi-
mental research, with a particular focus on sex-
ual selection and the study of life strategies (e.g.
evolution of ageing). The study of reproductive

mechanisms and mating systems,
in particular, may help explain the
emergence of infertility and find
ways to avoid it.

The outdoor part of bird breeding facility in Studenec | Photo
credit: archive IVB

The indoor part of bird breeding facility in Studenec | Photo
credit: archive IVB
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Fish breeding facility / Fish evolutionary ecology group

The Brno fish breeding facility was upgraded
and re-accredited in 2018. It currently includes
seven indoor rooms with aquaria, 100 out-
door tanks, and a large pond for underwater

behavioural observations. The facility has
proved indispensable for several ongoing proj-
ects on various aspects of fish behaviour, evo-
lution, and ecology.
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The fish breeding facility in Brno | Photo credit: archive VB
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CONFERENCES ORGANISED

BY THE INSTITUTE

4th Nothobranchius Symposium

On June 3-4, 2021, the 4th edition of the confer-
ence "The 4th Nothobranchius Symposium* took
place. Prof. M. Reichard (IVB CAS), who has long
been engaged in behavioural and evolutionary
ecology of fish, teamed up with molecular oncolo-
gist Prof. O. Slaby (CEITEC MU) to organise a meet-
ing for experts on the Nothobranchius fish genus,
also known as annual killifish.

The conference traditionally focused on all aspects
related to the biology of annual killifish, covering
various fields from genetics and anatomy to me-
tabolism, ageing, ecology, and evolution of these
short-lived fish. The symposium started with a ple-
nary lecture by Dr. Jason Podrabsky from Portland
State University in Oregon, USA, which delved into
the embryonic development and diapause of an-
nual killifish. A total of 261 experts from around the
world registered for the event, and they could all
follow the presentations online from a distance. The
conference featured a total of 30 presentations
and showcased 16 posters. The best student pre-
sentations were selected by a vote, with Johannes

IN SEARCH OF A WILD CAT

On Thursday, May 26,
2022 the planned final
conference of the Felis
SKCZ project took place
via the Zoom platform.
The project was fund-
ed by the Interreg V-A
SK-CZ 2014-2020 pro-
gram.

HLEDAME KOCKU,
POZOR, DIVOKOU!

The conference was
organised by the IVB, in collaboration with Hnuti
DUHA Selmy and the National Zoological Garden

Male of Nothobranchius furzeri | Photo credit: archive IVB

Krug from Germany winning the best presentation
award and Chiara Giannuzzi from ltaly receiving
the best poster award.

The next gathering is planned for 2023 in Belgium,
where scientists will exchange their new insights
into the ever-surprising world of annual killifish. This
event takes place every two years, and this year‘s
edition occurred with a one-year delay due to the
COVID-19 pandemic. Given the current situation,
the conference was shifted to the online space.

- ATTENTION!

Bojnice. A total of 51 participants from the Czech
Republic and Slovakia attended. The conference
not only presented the project‘s results but also
featured three invited lectures by experts from
both countries. Participants were informed about
the latest updates concerning the conservation
and presence of the wild cat on the Moravian-
Slovak border and in other regions of the Czech
Republic and Slovakia.

https://www.kockadivoka.cz/aktuality/prohled-
nete-si-prispevky-ze-zaverecne-konference/



G-BiKE COST Action - 4" Management

Committee Meeting

As a member of pan-European COST Action Ge-
nomic Biodiversity Knowledge for Resilient Eco-
systems (G-BiKE), the IVB (J. Bryja, B. Roleckova,
J. Vrbova Komarkovd) was local organiser of
the 4th Management Committee and Working
Group Meetings of the action, that took place
in Prague in April 2022. Using support from the
Centre of Administration and Operations of the
CAS, it arranged the meeting in academic Neo-
Renaissance Villa Lanna in Bubene¢ district of
Prague. Forty-five participants from 25 Euro-
pean countries met in person there and others
joined the meetings online.

The objective of G-BiKErs is to cycle towards
biodiversity protection at genomic and genetic
level, i.e. to raise awareness of the importance
of genetic diversity as part of biodiversity and
to strengthen the protection of this biodiversity
component in conservation policies and prac-
tice. During three working days, the next steps
in achieving this goal, including preparation

The meeting was held in Prague in Villa Lanna | Photo credit:
archive IVB

of scientific manuscripts, organisation of work-
shops for stakeholders, as well as design of comic
strips introducing the topic of genetic diversity to
children and youth were discussed. One of the
major meeting focuses was to prepare for the
upcoming CBD meetings in Montreal in Decem-
ber 2022, where G-BiIKE members planned to
propose an effective population size as a suitable
indicator for biodiversity monitoring.
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Forty-five participants from 25 European countries met in person during the meeting | Photo credit: archive IVB



100

EDUCATION AND TEACHING ACTIVITIES

Teaching at universities and supervision of students

IVB employees have been very active in lectur-
ing at universities around the country provid-
ing a total of 686 hours of lectures in 2021 and
748 hours in 2022. Additionally, many graduate
students are actively involved in IVB’s research
programs. The Institute’s researchers supervised

a total of 46 Bachelor’s and 45 Master’s students
during the period 2021-2022. In 2021, 17 stu-
dents graduated (eight with Bachelor’'s de-
grees and nine with Master’s degrees), while in
2022, 18 students graduated (13 with Bachelor’s
degrees and five with Master’s degrees).

Teaching 2021/2022
(in hours)

Number of hours IVB researchers spent lecturing at Czech universities in 2021and 2022. MU = Masaryk
University, Brno; MenU = Mendel University in Brno; PalU = Palacky University, Olomouc; CU = Charles
University, Prague; UO = University of Ostrava; UVS = University of Veterinary Sciences. The numbers
in the circles indicate the hours of lecturing in 2021 and 2022, respectively:




Bachelor student affiliation Master student affiliation
2021-2022 2021-2022

MU - 26 USB -2
MU - 31 CULS -3

CU-5 UvsS -2
CU-8 B Menu-3

PalU -1 B Menu-2
PalU -1

CULS -3 Others - 4

Affiliation and number of Bachelor’'s and Master’s students supervised by IVB researchers in 2019
and 2020. MU = Masaryk University, Brno; MenU = Mendel University in Brno; CU = Charles University,
Prague; CULS = Czech University of Life Sciences, Prague; USB = University of South Bohemia, Ceské
Budgjovice; PalU = Palacky University, Olomouc; UVS = University of Veterinary Sciences, Brno.

PhD students working at the Institute
and/or supervised by the Institute’s fellows

Over 2021 and 2022, researchers at the IVB supervised 49 PhD students, 15 of them successfully
defended their theses during that period.

Table 1: List of PhD students supervised by IVB researchers over 2021 and 2022.

Start of Defended

PhD student Affiliation** Supervisor/Consultant* study thesis
ADAMKOVA Marie 1 Albrecht/Tomasek* 2013 2021
ALILA Okinyi David 7 Reichard* 2019
BAARS Maureen 6 Gvozdikova-Javlrkova 2021
BADJEDJEA BABANGENGE Gabriel 4 Gvozdik V. 2017
BASKIERA Senka 1 Gvozdik L. 2017 2022
BEDNARIKOVA Sarka 8 Zukal 2020
BOBEK Lukas 1 Albrecht/Tomasek* 2013 2022
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PhD student Affiliation** Supervisor/Consultant* S;c:\urg;)f DiLeer;?sed
BRLIK Vojtéch 2 Prochazka 2019
CEDROWSKA Martyna 2 Albrecht* 2021

CUYPERS Laura 3 Goly de Bellocg/ Baird* 2017

DIANAT Malahatosadat 1 Bryja* 2018

DOLINAY Matej 1 Gvozdik V. 2015 2022
DZURJA Jan 9 Krojerova 2022

HANOVA Alexandra 1 Bryja* 2016 2021
HARAZIM Markéta 1 Martinkova 2018 2021
HAVLICEK Jan 5 Sélek 2014 2021
HEGER Tomas 8 Zukal 2017 2022
HNILICKA Michal 1 Jurajda 2021

HORAK Krystof 1 Albrecht 2019

ILIK Vladislav 1 Pafto 2020

JANCA Matous$ 1 Tomasek/Albrecht* 2021

JIROUSOVA Eva 1 Pafto 2020
KACMARIKOVA Jana 8 Cervend* 2022

KAUZAL Ondfrej 2 Albrecht/Tomasek* 2017

KRASOVA Jarmila 5 Bryja 2015

KUMAR Sampath Anandan 1 Tomasek/Albrecht* 2017 2022
LOTANA LOKASOLA Albert 4 Gvozdik V. 2018 2022
MADEROVA Lucie 9 Cervend* 2021

MADHAVAN Malavika 5 Salek 2021

MASON Bethan 1 Petrzelkova 2019

MICKOVA Kristyna 2 Albrecht 2018
MICHALKOVA Romana 2 Albrecht 2012 2021
MICHALKOVA/NEZHYBOVA Veronika 1 Ondra¢kova/Reichard* 2012 2021
MIZEROVSKA Daniela 1 Bryja 2018

MULUALEM Getachew 1 Bryja 2020

NECAS Tadea$ 1 Gvozdik V. 2019

PAZDERA Lukas 2 Tomasek/Albrecht* 2020

PETRUZELA Jan 1 GoUly de Bellocqg/ Baird* 2018

POIGNET Manon 2 Albrecht* 2018

PRAVDOVA Markéta 1 Ondra¢kova 2015

SAILAS Sangeeth 5 Salek 2021

SAMBUCCI Kelly M. 1 Petrzelkova/Cervena* 2021

SAU Shubhra 1 Martinkova 2021

SMIDOVA Lucie 2 Kreisinger/Albrecht* 2012 2022
STETKOVA Gabriela 2 Honza/Sulc* 2022

TESICKY Martin 2 Albrecht* 2016

TESIKOVA Jana 1 Goly de Bellocq / Bryja* 2014 2022
ZUKALOVA Katefina 8 Zukal 2018

ZAK Jakub Reichard 2017 2022

** FACULTY: 1 = Faculty of Science, Masaryk University, Brno; 2 = Faculty of Science, Charles University, Prague; 3 = University of Antwerp;
4 = Université de Kisangani, Faculté des Sciences, RD Congo; 5 = Faculty of Science, University of South Bohemia, Ceské Budéjovice; 6

= Universidad de la Republica, Montevideo, Uruguay; 7 = Institute of Ecology & Evolution, University of Bern, Switzerland; 8 = Faculty of
Veterinary Medicine, University of Veterinary and Pharmaceutical Sciences, Brno; 9 = Faculty of AgriSciences, Mendel University, Brno.



PhD theses supervised by Institute fellows
that were defended in 2021 and 2022

ADAMKOVA Marie, 2021: Individual condition,
ornament expression and sexual selection in
the barn swallow Hirundo rustica, Faculty of
Science, Masaryk University, Brno. Supervisor:
T. Albrecht, co-supervisor: O. Tomasek.

BASKIERA Senka, 2022: Individual phenotyp-
ic variation in thermal ecology of amphibians,
Faculty of Science, Masaryk University, Brno.
Supervisor: L. Gvozdik.

BOBEK Lukas, 2022: Life-histories and bird eco-
physiology: latitudinal and altitudinal processes
in passerines, Faculty of Science, Masaryk Uni-
versity, Brno. Supervisor: T. Albrecht, co-supervi-
sor: O. Tomasek.

DOLINAY Matej, 2022: Species diversification
of African frogs in spatial and ecological con-
text, Faculty of Science, Masaryk University,
Brno. Supervisor: V. Gvozdik.

HANOVA Alexandra, 2021: Evolutionary history
of selected African rodents living in open habi-
tats assessed at multiple spatial and evolution-
ary scales, Faculty of Science, Masaryk Univer-
sity, Brno. Co-supervisor: J. Bryja.

HARAZIM Markéta, 2021: Physiology and pa-
thology of infection in bats, Faculty of Science,
Masaryk University, Brno. Supervisor: N. Mar-
tinkova.

HAVLICEK Jan, 2021: House sparrow feeding
ecology in temporary rural settlement, Faculty
of Science, University of South Bohemia, Ceské
Budgjovice. Supervisor: M. Salek.

HEGER Tomas, 2022: Physiology of bat hiberna-
tion with respect to multistressor impacts, Faculty
of Veterinary Medicine, University of Veterinary
and Pharmaceutical Sciences, Brno. Supervisor:
J. Zukal.

KUMAR Sampath Anandan, 2022: Molecular
mechanisms of life-history evolution in birds,
Faculty of Science, Masaryk University, Brno. Su-
pervisor: O. Tomasek, co-supervisor: T. Albrecht.

LOTANA LOKASOLA Albert, 2022: Diversity and
biogeography of lacertilians in the central Congo
Basin (Squamata: Sauria), University of Kisangani,
Faculty of Sciences, Dem. Rep. Congo. Supervi-
sor: V. Gvozdik.

MICHALKOVA Romana, 2021; Extra-pair fertil-
izations and the opportunity for sexual selection
in Barn swallows, Faculty of Science, Charles
University, Prague. Supervisor: T. Albrecht.

MICHALKOVA/NEZHYBOVA Veronika, 2021
Parasite-associated changes in fish host physiol-
ogy and behaviour, Faculty of Science, Masaryk
University, Brno. Supervisor: M. Ondrackova,
co-supervisor: M. Reichard.

SMIDOVA Lucie, 2022: Ecological aspects af-
fecting microbiota in the digestive tracts of birds,
Faculty of Science, Charles University, Prague. Su-
pervisor: J. Kreisinger, co-supervisor: T. Albrecht.

TESIKOVA Jana, 2022: Diversity and evolutionary
history of selected rodent-borne viruses, Faculty
of Science, Masaryk University, Brno. Supervisor:
J. Golly de Bellocq, co-supervisor: J. Bryja.

ZAK Jakub, 2022: The biology of aging in Noth-
obranchius fishes, Faculty of Science, Charles
University, Prague. Supervisor: M. Reichard.
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Jana Tésikova (on the right) after her PhD defence with her
supervisor Joélle Golly de Bellocq (on the left) | Photo credit:
archive of Masaryk University

Sampath Anandan Kumar during his PhD defence at Masaryk University | Photo credit: archive IVB



EDITORIAL ACTIVITIES

Journal of Vertebrate Biology

The Journal of Vertebrate Biology (formerly
Folia Zoologica, founded in 1938) publishes
high-quality original research papers of broad
interest. The Journal welcomes papers on the
behaviour, ecology, physiology, anatomy, devel-
opmental biology, taxonomy, and evolution of
vertebrates, including research at the interface
of these disciplines (see www.ivb.cz/jvertbiol).

It is published quarterly, with each volume com-
prising four issues, and additional issues pub-
lished occasionally.

Deolvh

The improved quality of the Journal is re-
flected in its move into Q2 journals in Zoology
with IF rank of 1,5. Full papers published in the
Journal of Vertebrate Zoology are available at
https:/www.jvertbiol.cz/index.php.

The Journal provides editorial support to assist
authors in producing review papers. We promote
transparency in publication and encourage authors
to deposit data and data analysis code in a trusted
repository, preregister studies and data analysis
plans, and submission of replication studies.

Publisher and Editorial Office

Address:

Institute of Vertebrate Biology,
Czech Academy of Sciences,
Kvétna 8, 603 65 Brno,

Czech Republic

Scope

The journal is indexed in

+ EBSCO

+ Gale/Cengage Learning

+ Elsevier Bibliographic Databases, incl. Scopus

+ Clarivate analytics Databases, incl. Web of Sci-
ence The journal is available online through

+ BioOne

+ Digital Library Kramerius

Submission of manuscripts

All manuscripts should be submitted online.
Full upload instructions and support

are available online from the submission site
https:/www. jvertbiol.cz/submission.php.

Editor-in-Chief:
Carl SMITH, e-mail: smith@ivb.cz
Vladimir BEJCEK, e-mail: bejcek@fzp.czu.cz

Managing Editor:
Lenka GLOSOVA, Brno, e-mail: glosova@ivb.cz

Benefits to authors

Open Access

No publication charges

Rapid reviewing

No formatting required for initial submission
Assistance with English correction

for non-native speakers

+ + + + o+
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MEMBERSHIP OF EDITORIAL BOARDS

In 2021 and 2022, our scientists acted as Associ- of researchers at the IVB are also editorial board
ate Editors on a number of international peer- members for international peer-reviewed jour-
reviewed journals, including Evolutionary Ecology, nals, including Herpetology Notes, BMC Zool-
Mammalia, Frontiers in Zoology, Frontiers in Ecolo- ogy, Behavioral Ecology, International Journal of
gy and Evolution, Frontiers in Amphibian and Rep- Primatology, Journal of Vertebrate Biology (for-
tile Science, Aquatic Invasions, Biolnvasions Re- merly Folia Zoologica), International Studies on
cords and Journal of Field Ornithology. A number Sparrows, and the Croatian Journal of Fisheries.
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AWARDS

IVB Achieved the PRESTIGIOUS HR AWARD!

On February 22, 2022, the
IVB received the prestigious
HR Award, granted by the I tracemere i chc
European Commission to re-
search institutions. Achiev-

A hyes
4  gimea

ing the HR Award signifies ¥ inmial Retion Plan D

not only a mark of quality

but also a lasting commitment —
to ongoing development and

creating favourable condi-

tions for IVB employees.

The process of obtaining the
award began in July 2020
when we aligned ourselves
with the principles outlined
in the "European Charter for
Researchers and the Code of Conduct for the
Recruitment of Researchers.“ These documents
establish a set of general principles and re-
quirements that specify the responsibilities and
rights of researchers and their employers.

The first step involved a Gap Analysis that iden-
tified shortcomings at our institute. Based on
this analysis, we devised a concrete improve-
ment plan for the following two years, known as

By obtaining the HR Award, IVB also commits to:

Increasing the prestige and attractiveness
for researchers and staff

Creating conditions for a more appealing
career in research and development

Creating conditions for a better balance
between work and private life for
employees
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the Action Plan. Both documents are available
for download on our website.

The European Commission evaluated and
provided feedback on this plan, which was
incorporated, leading to the approval of the
HR Award. With this, our institution joined the
ranks of other excellent institutions (58 in the
Czech Republic) (https:/www.euraxess.cz/
jobs/hrs4r/awarded).

Enhancing the quality of human
resources management

Ensuring transparent recruitment
and selection of new staff

Enhancing international prestige
and integration of the institute into
the pan-European network of research

organisations
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What'‘s next? Within 24 months of receiving the
award, a midterm evaluation will take place, fol-
lowed by subsequent evaluations every three
years. As part of the HR Award, IVB also plans
to introduce Gender Equality Plans (GEP).

Among the activities that took place in the
first two years of project implementation were
events improving science popularisation and
providing opportunities to balance family and
work life, such as organising a Media Logic
Course, Children‘s Day at IVB, and a Children‘s
Summer Camp during the ESEB conference,
which happened in August 2022 in Prague.

BIENNIAL REPORT 2021-2022

00000000 O~

Media Logic Course was organised by colleagues from Center
for shared activities of CAS | Photo credit: archive IVB

Children‘s Day at IVB in Brno with the group Denbaya | Photo
credit: archive IVB

Children‘s Day at IVB in Brno with the group Denbaya | Photo
credit: archive IVB

The Children‘s Summer Camp at Mohelno field station organised for children of IVB employees was held during the ESEB conference
from August 14th to 19th, 2022 | Photo credit: archive IVB



Barbora Paf¢o was awarded the ODILE BAIN /

MEMORIAL PRIZE 2021

Barbora Paf¢o holding the Odile Bain Memorial Prize | Photo
credit: archive IVB

Parasites & Vectors, in collaboration with Boeh-
ringer Ingelheim Animal Health, awarded the Odile
Bain Memorial Prize to Barbora Pafco in the field of
veterinary parasitology.

The Odile Bain Memoirial Prize (OBMP) has been
recognizing early-career scientists who have
made significant contributions to the medical
and veterinary parasitology fields, in memory of
Odile Bain, an exceptional and inspiring female
scientist. The Prize has become a prestigious
acknowledgement in the field, and this year the
evaluation committee, chaired by Professor Do-
menico Otranto, received a very high number of
excellent nominations.

“The main focus of Odile’s activity”, said Profes-
sor Otranto at the award ceremony at the World
Association for the Advancement of Veterinary
Parasitology (WAAVP) conference, “was the
study of evolution, systematics and biology of fi-
laroids of veterinary and medical concern, and the
relationship of these worms with other groups of

4

/

nematodes. These studies led Odile towards the
exploration of many aspects of the biology of
vectors responsible for the transmission of these
parasites and the interaction with the vertebrate
host. Her research greatly impacted the current
knowledge of filarial disease, chemotherapy, im-
munology, and many other aspects of parasitol-
ogy. Therefore, this prize was established to cel-
ebrate her outstanding contributions to medical
and veterinary parasitology, and for her actions in
encouraging productive collaboration among bi-
ologists, veterinarians, physicians, and fundamen-
tal and applied parasitologists worldwide”.

Dr. Barbora Pafto’s merits as an outstanding
early-career scientist are in relation to significant
contributions to the field of strongylid nema-
todes infecting sympatric primates (e.g., west-
ern lowland gorillas, central chimpanzees) and
humans in the Central African Republic.

“l am truly honoured to receive the Odile Bain
Memorial Prize. For me, it is proof of the qual-
ity of my work”, said Dr. Pafo. “Sometimes it is
difficult to evaluate one’s work and sometimes
even find its purpose, which every researcher is
likely to experience at some point. Winning the
Odile Bain Memorial Prize gives me new energy
for further research. | would like to start my own
team focused on the diversity, distribution and
coevolution of nematodes with host species”.

Dr. PafCo is interested in parasite ecology, host-
parasite relationship, and molecular diversity
of pathogens. Her work is focused on studying
strongylid nematodes, recently shedding light on
the factors leading to gastritis caused by para-
sitic nematodes in mountain gorillas. She has also
been studying the diversity and distribution of
strongylid nematodes in cattle in the Czech Re-
public and the worldwide distribution of nema-
todes of the genus Necator, with implications for
the potential of drug resistance or zoonotic risk.
The approaches employed in Barbora’s research
combine classical and experimental parasitology.
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OTTO WICHTERLE PRIZE 2021 and 2022

The Otto Wichterle Premium Prize for young
scientists is named after Professor Otto Wich-
terle in memory of an exceptional Czech chem-
ist of global renown who became the President
of the Czechoslovak Academy of Sciences after

November 1989. The award has been granted
since 2002 and is accompanied by a financial
reward of 330,000 Czech crowns distributed
over three years. To date, 480 laureates have
received this prize.

Barbora Pafé¢o Receives the OTTO

WICHTERLE PREMIUM PRIZE 2021

PREMIE
OTTO WICHTERLEHO 2021

AL A

Photo credit: archive CAS

Twenty-four remarkable young scientific talents
were awarded the prestigious Otto Wichterle
Premium Prize for the year 2021 by the Czech
Academy of Sciences. The award ceremony took
place at the Lanna Villa in Prague on Tuesday,
June 29, 2021, and the prizes were presented to
the laureates by Eva Zazimalova, the President
of the Czech Academy of Sciences. Among the
recipients was scientist Barbora Pafc¢o from IVB.

Barbora Paféo (born
1988) has been in-
volved in the study of
the evolution and ecol-
ogy of parasites since
her biology studies at
Masaryk University. Her
specialisation lies in the transmission of patho-
gens between free-living animals, particularly
primates, and humans. This research is signifi-
cant not only for its direct impact on the health
of both humans and animals but also in terms of
biodiversity and ecosystem protection. Another
scientific focus of hers involves studying the mi-
crobiome of primates, including humans.

Working at the Institute of Vertebrate Biology,
Academy of Sciences of the Czech Republic
since 2018, Barbora Pafto also conducts para-
site diagnostics in the field, specifically among
primates. Over the past ten years, she has un-
dertaken several field expeditions in Africa, in-
cluding the Central African Republic, Cameroon,
Congo Republic, Tanzania, and Rwanda.

She collaborates with prestigious institutions in
the USA (Cornell University in Ithaca, Univer-
sity of Minnesota) and Japan (Kyoto University,
Oita University). She consulted with research-
ers at these institutions during her master's
and later doctoral studies, and she also com-
pleted postdoctoral stays there.



Peter Mikula was awarded

the OTTO WICHTERLE PRIZE in 2022

Peter Mikula in USA during his Fulbright stay | Photo credit:
archive IVB

Twenty-five remarkable young scientific talents
were awarded the prestigious Otto Wichterle
Premium Prize for the year 2022 by the Czech
Academy of Sciences. The award ceremony
took place at the Lanna Villa in Prague on Mon-
day, June 20, 2022, and the prizes were pre-
sented to the laureates by Eva Zazimalova, the
President of the Czech Academy of Sciences.

The award was given to promising scientists
who achieve outstanding results in their fields,
hold scientific degrees (CSc., Dr., Ph.D., DrSc.),
and are under the age of 35 at the time of nomi-
nation. Parental leave is not included in this age
calculation. Among the recipients was scientist
Peter Mikula from IVB.

"We believe that these are the future scientific
generation who will act as a 'navigation‘ for the
excellent research of the Czech Academy of
Sciences. After all, many past laureates are al-
ready proof of this: including Tomas and Pavel

Jungwirth, Jan Konvalinka, Julius Luke$, and
other outstanding scientists who are now re-
ceiving significant grants and becoming team
leaders,” says Eva Zazimalova, the President of
the Czech Academy of Sciences.

Peter Mikula (born 1990), originally from Slova-
kia, mainly focuses on the behaviour of birds
and other animals across large spatial and taxo-
nomic scales. His research not only contributes
to scientific knowledge but also to the protec-
tion of nature and biodiversity. A special part of
his work is the study of songbirds: he has been
investigating the acoustic and visual signals of
birds since his bachelor‘s degree. In his recent
publications in journals like Ecology Letters and
Proceedings of the Royal Society B, he and his
collaborators have shared information about the
singing height and the presence of aerial dis-
plays for thousands of bird species.

These are currently the largest available da-
tasets concerning these fascinating phenom-
ena in the world. Starting from fall 2022, Peter
Mikula spent half a year working in the team
of the prominent contemporary behavioural
ecologist, Prof. Daniel Blumstein, at the Univer-
sity of California, Los Angeles, as part of the
Fulbright scholarship. His focus was on study-
ing bird tolerance towards human presence
on a global scale. He has also gained valuable
research experience at other prestigious insti-
tutions, including the Max Planck Institute for
Ornithology in Germany.
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Martin Reichard receives

the CZECH GRANT AGENCY AWARD

In 2022, the Chairman‘s Awards from the Czech
Grant Agency (GA CR) were a significant suc-
cess for scientists from the Czech Academy of
Sciences. Among the five laureates, four were
affiliated with the Academy's institutions. Martin
Reichard from IVB was among them.

The award ceremony took place at the Mathe-
matical-Physical Faculty of Charles University.
The event was opened by the Minister of Science,
Research, and Innovation, Helena LangS$adlova,
who mentioned the ongoing significant crisis.
"For their resolution, we need collaboration with
scientists. Therefore, we must focus on even
stronger interconnection between basic and ap-
plied research,”“ she highlighted the fundamen-
tal importance of knowledge transfer in science.
"Thanks to the support of the Czech Grant Agen-
cy, colleagues at our institutes can work because
without this support, especially in experimen-
tal fields, they wouldn‘t be able to pursue their
work in the long term,“ said Eva Zazimalova, the
President of the Czech Academy of Sciences, in
her speech, emphasising the importance of the
Czech Grant Agency for scientific research. She
also noted the positive relationship between the
Czech Grant Agency and the Academy of Sci-
ences and appreciated the fair selection process
of project leaders.

This year‘'s award ceremony marked the pre-
miere for the current Chairman of the Czech Grant
Agency, Petr Baldrian, who rewarded scientists
in five traditional categories. Martin Reichard re-
ceived the award for his project "Sources of Intra-
population Heterogeneity in Aging.”“ The project
identified the causes of different ageing rates in
male and female turquoise killifish in both nature
and the laboratory. It described how environ-
mental conditions, embryonic development, and
growth rate can influence the ageing process. Un-
derstanding the sources of differences in ageing
rates is also important for addressing current is-
sues related to the ageing human population.

The Chairman‘s Award from the Czech Grant
Agency has been regularly awarded since 2003
to recognize outstanding results achieved in
solving grant projects completed in the previ-
ous year. Laureates are selected based on rec-
ommendations from several hundred scientists
who evaluate projects funded by the Czech
Grant Agency. Each laureate receives a financial
reward of 100,000 Czech crowns as part of the
award. The awards are granted in five areas of
basic research: technical sciences; natural sci-
ences; medical and biological sciences; social
and humanities sciences; and agricultural and
biological-environmental sciences.

Martin-Reichard (third from right) receives the Czech Grant Agency Award | Photo credit: archive IVB




Gabriela Stétkova receives the DEAN‘S AWARD
from the Faculty of Science, Masaryk University

Gabriela Stétkova recieves the Dean’s award from the Faculty of Science, Masaryk University | Photo credit: archive IVB

Dean Tomas KasSparovsky ceremoniously pre-
sented awards to the best students of the Facul-
ty of Science at Masaryk University. The Dean‘s
Awards for this year were granted to a total of
eight laureates in the category of Best Student
in Bachelor‘s and Master‘s study programs, and
to sixteen promising researchers in the catego-
ry of Best Student in Doctoral study programs.
Additionally, the collective achievement of eight
students belonging to the Mendel Generation
was recognized for the very first time.

Among the awardees in the category of Best
Student in Bachelor's and Master‘s study pro-
grams was Gabriela St&tkova, a student who
conducted her bachelor's thesis at IVB. Gabri-
ela Stétkova has been engaged in research on
brood parasitism for a significant period. Dur-
ing her studies and research, she contributed to
various topics and is a co-author of six published
scientific papers. Gabriela received a grant from
the rector of Masaryk University to support out-
standing master’s theses, one of which was also
recognized by an expert jury at the 47th confer-
ence of the Czech Ethological Society.

13
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Award for OUTSTANDING RESULTS granted to
doctoral students and their supervisors - Lumir
Gvozdik from the IVB and his student Senka
Baskiera among the awardees

In December 2022, Vice-Rector for Research
and Doctoral Studies Sarka Pospisilovd awarded
a prize for outstanding results in doctoral studies
to 33 graduates and their supervisors at Masaryk
University (MU).

The award was granted to individuals who suc-
cessfully completed their doctoral studies within
the standard period of 4 years, with an optional
extension of up to one year, while also achieving
exceptionally high-quality research outcomes in-
cluded in their dissertations. The criteria for this
award align with the Principles for Effective and
High-Quality Doctoral Studies at MU, which form
the foundation for the entire doctoral study trans-
formation process at the university.

Vice-Rector PospiSilova introduced the award
for the first time last year and plans to recognize

successful doctoral students and their super-
visors annually. "The main objective of this
award is to motivate current doctoral students
to complete their studies within the standard
timeframe and with high-quality results. Rec-
ognizing those who achieve this goal is part of
a series of activities that Masaryk University
organises to enhance the quality of doctoral
studies,” Vice-Rector PospiSilova stated. The
award includes a financial prize of 25,000 CZK
for both the graduate and the supervisor.

Senka Najman Baskiera and Lumir Gvozdik re-
ceived the award for their work titled: "Individu-
al Phenotypic Variability in the Thermal Ecology
of Amphibians.“ The research was conducted
within the study program of Ecology and Evolu-
tionary Biology, focusing on Zoology.

Senka Baskieara (on the laft) recieves award for outstanding results during her doctoral studies | Photo credit: archive IVB



ACADEMIA PUBLISHING HOUSE AWARD

for the book "Systém a fylogeneze savcu*
(System and Phylogeny of Mammals)

The book "Systém a fy-
logeneze savcl“ (Sys-
tem and Phylogeny of
Mammals) by Jan Zima
(in. memoriam) from
the Institute of Verte-
brate Biology CAS and
Milo§ Macholan from
the Institute of Animal
Physiology and Genet-
ics CAS received the
award from Academia Publishing House in the
category of dictionaries or encyclopaedic pub-
lications. The work presented a comprehen-
sive summary of knowledge about evolution-
ary relationships between mammal groups and
caught the attention of a ten-member expert
jury among 78 nominated publications released
in 2021 at the workplaces of the Czech Acad-
emy of Sciences.

SYSTEM ‘

a fylogeneze

The diversity of species in the evolutionary lin-
eages of organisms on Earth is incredibly rich
and still only partially understood. "Mammals
have always attracted the attention of scien-
tists and the general public. Undoubtedly, they
are among the best-studied animal groups, per-
haps because humans themselves are mammals.
In the book, we present a current summary of
knowledge about the evolutionary relationships
between mammal groups, based on the study of
chromosomes and DNA sequences,” describes
the content of the publication Milos Macho-
lan from the Institute of Animal Physiology and
Genetics CAS. Systematics and phylogeny are
fields that have undergone significant changes
and progress over the last decades thanks to the
application of molecular and genetic methods as
well as advanced computational techniques.

Today, the phylogeny of mammals is already
very well-known, and the system of the group
created in the last decade can be considered

close to the final state of knowledge. "Such
comprehensive work is currently lacking, even
on a global scale. A significant contribution
here is the integration of the most modern
methods with traditional knowledge of palae-
ontology, morphology, and evolutionary devel-
opmental biology,“ highlights the significance
of the publication Milo§ Macholan. The focal
point of the publication is the groups of living
mammals, where advanced methods of mo-
lecular phylogenetics and systematics can be
fully applied. Therefore, the book starts with
general methodological chapters on how phy-
logenetic relationships are studied. Conversely,
chapters on domesticated mammals and ex-
tinct forms, which were investigated using ar-
chaic DNA, are included at the end. The book
concludes with a chapter on human evolution,
including racial questions.

"The book primarily summarizes the current
state of knowledge but also represents a sig-
nificant source of key primary publications,
carefully selected to be representative and not
overwhelming for the readers. We believe that
this is why the book can become an important
source of information for a wide range of read-
ers, from specialists in the field and university
students in natural sciences to high school and
elementary school teachers,” says co-author
of the publication Milo$ Macholan.

The book was completed after the death of
Jan Zima, who is the author of the majority of
the chapters. "I am very pleased that we man-
aged to complete the book, thanks to the enor-
mous support of many people. Alongside many
others, | would like to highlight the assistance
of Hynek Burda and FrantiSek Sedlacek, who
thoroughly reviewed the initial manuscript ver-
sions with great care. The incredible work was
then done by editor Eva Leinerova during the
language correction process, as she was able
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to identify errors and inconsistencies even in
complex, almost unpronounceable Latin names
of individual taxa throughout the publication,”

describes Milo§ Macholan regarding the chal-
lenges of completing the publication. (Source:
UZFG website, Author: Barbora Voslajerova)

Milo$ Macholan (on the left) recieves the award of the Academia Publishing House | Photo credit: archive IVB

Milan Penaz received MEDAL
from the Czech Academy of Sciences

Photo credit: Jifi Barta, 5plus2.cz

The award was presented by the President
of the Academy, Eva Zazimalovd on Monday,
June 13th, at the Villa Lana.

Milan Penaz was awarded an honorary medal
for his significant contributions to establishing
the Institute of Vertebrate Biology of the Czech
Academy of Sciences. He is an accomplished
ichthyologist specialising in the ecological as-
pects of fish life.

Milan Penéaz dedicated a significant part of his
life and creative effort to the Vysocina region.
In his youth, he captured numerous valuable
photographs that, after fifty years, became
the foundation of a book about the vanished
village of Chudobin. He also gained recogni-
tion as an unwavering promoter of the Chu-
dobin pine, later recognized as the European
Tree of the Year.
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PROJECTS

PROJECTS SUPPORTED BY THE
CZECH SCIENCE FOUNDATION
(GA CR)

GA 18-19629S Comparative parasite hybridisa-
tion genomics controlling for host divergence.
Recipient: Institute of Vertebrate Biology, Czech
Academy of Sciences, Brno. Principal Investi-
gator: Joelle Gouy de Bellocq. Research years:
2018-2021.

GA18-24544S Genomic insights into the evolu-
tionary history and contact zones of slow-worm
lizards (Anguis). Recipient: Institute of Verte-
brate Biology, Czech Academy of Sciences,
Brno. Principal Investigator: Vaclav Gvozdik. Re-
search years: 2018-2021.

GA18-17796Y Consequences of vertebrate mi-
crobiota changes due to symbiotic associations
with humans. Recipient: Institute of Vertebrate
Biology, Czech Academy of Sciences, Brno. Prin-
cipal Investigator: Jakub Kreisinger. Research
years: 2018-2021.

GA18-24345S Epidemiology and pathological
effects of gastrointestinal helminthiases in criti-
cally endangered mountain gorillas. Recipient:
Institute of Vertebrate Biology, Czech Academy
of Sciences, Brno. Principal Investigator: Klara
Petrzelkova. Research years: 2018-2021.

GA18-26284S Embryo and environment - annual
fish as a unique model to study embryo ecology.
Recipient: Institute of Vertebrate Biology, Czech
Academy of Sciences, Brno. Principal Investiga-
tor: Matej Polacik. Research years: 2018-2021.

GA18-00682S A novel system to understand
brood parasitism: the cuckoo catfish parasiting
African cichlids. Recipient: Institute of Vertebrate
Biology, Czech Academy of Sciences, Brno. Prin-
cipal Investigator: Martin Reichard. Research
years: 2018-2021.

GA19-22538S Molecular mechanisms of sperm
morphology variation in passerine birds. Re-

cipient: Institute of Vertebrate Biology, Czech
Academy of Sciences, Brno. Principal Investi-
gator. Tomas Albrecht. Research years: 2019-
2021.

GA19-20873S Driver mutations in cancer ge-
nome of Nothobranchius furzeri: from tumor
biology to concept of experimental model of
spontaneous carcinogenesis. Recipient: Ma-
saryk University in Brno, CEITEC. Sub-recipient:
Institute of Vertebrate Biology, Czech Academy
of Sciences, Brno. Principal Investigator: Ondrej
Slaby. Principal Co-Investigator: Radim Blazek.
Research years: 2019-2021.

GA19-19307S Evolutionary patterns of gastroin-
testinal microbiota on murine rodents example.
Recipient: Charles University in Prague. Sub-
recipient: Institute of Vertebrate Biology, Czech
Academy of Sciences, Brno. Principal Investiga-
tor: Jakub Kreisinger. Principal Co-Investigator:
Dagmar Cizkova. Research years: 2019-2022.

GA19-12774S Evolution of hybrid male sterility
in the European house mouse. Recipient: Insti-
tute of Vertebrate Biology, Czech Academy of
Sciences, Brno. Principal Investigator: Jaroslav
Pialek. Research years: 2019-2022.

GA19-01781S The sources of intra-population
heterogeneity in senescence. Recipient: Insti-
tute of Vertebrate Biology, Czech Academy of
Sciences, Brno. Principal Investigator: Martin
Reichard. Research years: 2019-2021.

GA19-05510S Individual variability and resilience
of interspecific relationships in freshwaters: in-
sights from fishmussel interactions. Recipient:
Czech University of Life Science in Prague. Sub-
recipient: Institute of Vertebrate Biology, Czech
Academy of Sciences, Brno. Principal Investiga-
tor: Karel Douda. Principal Co-Investigator: Mar-
tin Reichard. Research years: 2019-2022.

GA20-23794S Germ-line restricted chromosome
in songbirds: understanding its origin, function
and evolutionary significance. Recipient: Charles



University in Prague. Sub-recipient: Institute of
Vertebrate Biology, Czech Academy of Scienc-
es, Brno. Principal Investigator: Radka Reifova.
Principal Co-Investigator: Tomas Albrecht. Re-
search years: 2020-2023.

GA20-10222S Phylogeny, adaptation and evo-
lution of sociality in African mole-rats, a model
group in evolutionary and biomedical research.
Recipient: University of South Bohemia in Ceské
Budéjovice. Sub-recipient: Institute of Verte-
brate Biology, Czech Academy of Sciences,
Brno. Principal Investigator: Radim Sumbera.
Principal Co-Investigator: Ondrej Mikula. Re-
search years: 2020-2022.

GA20-29111S Parasite acquisition by non-native
fish hosts: determinants and impacts on native
fish fauna. Recipient: Institute of Vertebrate Biol-
ogy, Czech Academy of Sciences, Brno. Princi-
pal Investigator: Markéta Ondrackova. Research
years: 2020-2023.

GA20-00648S Integrating migratory patterns,
phenology, year-round habitat use and demog-
raphy to understand drivers of population dy-
namics of migratory birds. Recipient: Institute of
Vertebrate Biology, Czech Academy of Sciences,
Brno. Principal Investigator: Petr Prochazka. Re-
search years: 2020-2022.

GA20-006110Y Conspecific brood parasitism in
an altricial passerine: physiological conditions, be-
havioural adaptations and fithess consequences.
Recipient: Institute of Vertebrate Biology, Czech
Academy of Sciences, Brno. Principal Investiga-
tor: Michal Sulc. Research years: 2020-2023.

GA20-07091J Small mammals of Eastern Afri-
can Mountains: evolutionary diversification and
endemism in one of the world’s most impor-
tant biodiversity hot-spots. Recipient: Institute
of Vertebrate Biology, Czech Academy of Sci-
ences, Brno. Principal Investigator: Josef Bryja.
Research years: 2020-2022.

GA21-22160S Diversity and physiological mech-
anisms of senescence in a wild bird population.
Recipient: Masaryk University in Brno. Sub-re-
cipient: Institute of Vertebrate Biology, Czech

Academy of Sciences, Brno. Principal Investiga-
tor: Oldrich Tomasek. Principal Co-Investigator:
Tomas Albrecht. Research years: 2021-2023.

GA21-17125S A hazy barrier: Mid-elevation ex-
change of avian communities on Mt. Cameroon.
Recipient: Charles University in Prague. Sub-
recipient: Institute of Vertebrate Biology, Czech
Academy of Sciences, Brno. Principal Investi-
gator: David Horak. Principal Co-Investigator:
Oldfrich TomasSek. Research years: 2021-2023.

GX21-00788X The role of coevolution in ecologi-
cal speciation. Recipient: Institute of Vertebrate
Biology, Czech Academy of Sciences, Brno. Prin-
cipal Investigator: Martin Reichard. Research
years: 2021-2025.

GA21-29169S Strategie sladkovodnich
ektoterm( pro oteplujici se svét: pohled od
jedince po spolec¢enstva. Recipient: Institute of
Vertebrate Biology, Czech Academy of Sciences,
Brno. Principal Investigator: Lumir Gvozdik. Re-
search years: 2021-2024.

GA22-26136S Ongoing global invasion of zoo-
notic parasitic nematode Angiostrongylus canto-
nensis: an assessment of risks of its emergence
in Europe. Recipient: Masaryk University in Brno.
Sub-recipient: Institute of Vertebrate Biology,
Czech Academy of Sciences, Brno. Principal
Investigator: David Modry. Principal Co-Investi-
gator: Barbora Cervena. Research years: 2022-
2024.

GA22-32394S Viromics of the European house
mouse hybrid zone: a model to understand how
viruses cross host species barriers. Recipient:
Institute of Vertebrate Biology, Czech Academy
of Sciences, Brno. Principal Investigator: Joelle
Gouy de Bellocq. Research years: 2022-2024.

GA22-26812S Coevolutionary struggle between a
highly virulent brood parasite and its major host.
Recipient: Institute of Vertebrate Biology, Czech
Academy of Sciences, Brno. Principal Investiga-
tor: Marcel Honza. Research years: 2022-2024.

GA22-16475S Gastrointestinal symbiont com-
munities of great apes: bioindicators for tropical
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ecosystem health. Recipient: Institute of Ver-
tebrate Biology, Czech Academy of Sciences,
Brno. Principal Investigator: Klara Petrzelkova.
Research years: 2022-2024.

GA22-21198S Parental senescence effects and
their mechanisms in a short-lived vertebrate. Re-
cipient: Institute of Vertebrate Biology, Czech
Academy of Sciences, Brno. Principal Investiga-
tor: Milan Vrtilek. Research years: 2022-2024.

PROJECTS SUPPORTED BY THE
MINISTRY OF AGRICULTURE

QK21010030 Globalization, modern technolo-
gies and climate change provide both new op-
portunities and hazards for salmonid breeding
management. Recipient: Institute of Vertebrate
Biology, Czech Academy of Sciences, Brno. Prin-
cipal Investigator: Jan Mendel. Research years:
2021-2025.

PROJECTS SUPPORTED BY
THE MINISTRY OF EDUCATION,
YOUTH AND SPORT OF THE
CZECH REPUBLIC

OLTAUSA18209 The impact of diet and the gut
microbiome on risk of cardiometabolic diseases
in western lowland gorillas. Recipient: Institute of
Vertebrate Biology, Czech Academy of Sciences,
Brno. Principal Investigator: Klara Petrzelkova.
Research years: 2019-2022. Managed by: The
Ministry of Education, Youth and Sport of the
Czech Republic.

LTAUSA19092 Genetic variability and parasitism
in one of the most successful fish invader across
Europe. Recipient: Institute of Vertebrate Biol-
ogy, Czech Academy of Sciences, Brno. Princi-
pal Investigator: Markéta Ondrackova. Research
years: 2020-2022. Managed by: The Ministry of
Health of the Czech Repubilic.

LTAUSA19147 Evolution and speciation mecha-
nisms in a cryptic species complex of pan-Afri-
can bats. Recipient: Institute of Vertebrate Biolo-
gy, Czech Academy of Sciences, Brno. Principal
Investigator: Peter Vallo. Research years: 2020-
2022. Managed by: The Ministry of Education,
Youth and Sport of the Czech Republic.

INTER-COST LTC20021 Conservation genetics
and genomics of vertebrate species in Central Eu-
ropean region. Recipient: Institute of Vertebrate
Biology, Czech Academy of Sciences, Brno. Prin-
cipal Investigator: Josef Bryja. Research years:
2020-2023. Managed by: The Ministry of Educa-
tion, Youth and Sport of the Czech Republic.

OP VVV MOZOOLEC MOZOOLEC: Mobility proj-
ect to support international research collabora-
tion in zoology and ecology. Recipient: Institute
of Vertebrate Biology, Czech Academy of Sci-
ences, Brno. Principal Investigator: Tomas Al-
brecht. Research years: 2021-2023

PROJECTS SUPPORTED BY THE
MINISTRY OF HEALTH OF THE
CZECH REPUBLIC

NV19-09-00036 Preparedness for introduc-
tion of exotic mosquito-borne viral fevers - One
Health approach. Recipient: Institute of Ver-
tebrate Biology, Czech Academy of Sciences,
Brno. Principal Investigator: Ivo Rudolf. Re-
search years: 2019-2021.

NU21-05-00143 Hidden zoonoses — uncovering
new pathogenic agents from wildlife. Recipient:
Institute of Vertebrate Biology, Czech Academy
of Sciences, Brno. Principal Investigator: Ivo Ru-
dolf. Research years: 2021-2024.



INTERNATIONAL PROJECTS

EU COST CA17108 Aedes Invasive Mosquitoes.
Recipient: Institute of Vertebrate Biology, Czech
Academy of Sciences, Brno. Principal Investiga-
tor: lvo Rudolf. Research years: 2018-2022.

JPN Mobility PLUS Morphological and molecu-
lar identification of parasitic nematodes in non-
human primates: strengthening the connection
between traditional and modern approaches.
Recipient: Institute of Vertebrate Biology, Czech
Academy of Sciences, Brno. Principal Investiga-
tor: Klara Petrzelkova. Research years: 2019-2021.

COST CA18134 Genomic blodiversity knowledge
for resilient ecosystems. Recipient: Institute of
Vertebrate Biology, Czech Academy of Scienc-
es, Brno. Principal Investigator: Josef Bryja. Re-
search years: 2019-2023.

304021R971 We are looking for a wildcat! Recip-
ient: Institute of Vertebrate Biology, Czech Acad-
emy of Sciences, Brno. Principal Investigator:
Jarmila Krojerova. Research years: 2020-2022.
Financed by: Interreg V-A SK-CZ 2014-2020.

3201200009 Save the little owl. Recipient:
Czech Society for Ornithology. Sub-recipient: In-
stitute of Vertebrate Biology, Czech Academy of
Sciences, Brno. Principal Co-Investigator: Martin

Salek. Financed by: Norway Grants. Research
years: 2021-2024.

22130047 Help bats in V4. Recipient: Saola -
Conservation Biology. Sub-recipient: Institute
of Vertebrate Biology, Czech Academy of Sci-
ences, Brno. Principal Co-Investigator: Jan
Zukal. Research years: 2022-2023. Financed
by: Visegrad Funds.

D21Z0-042 The role of strongylid nematodes
in chronic. Recipient: Institute of Vertebrate Bi-
ology, Czech Academy of Sciences, Brno. Prin-
cipal Investigator: Barbora Cervena. Research
years: 2021-2023. Financed by: Morris Animal
Foundation.

F22AP02231-00 Parasites in Bwindi great apes:
Ecology, epidemiology and health impacts. Re-
cipient: Gorilla Doctors (MGVP Inc). Sub-recipi-
ent: Institute of Vertebrate Biology, Czech Acad-
emy of Sciences, Brno. Principal Co-Investigator:
Barbora Cervend. Research years: 2022-2025.
Financed by: U.S. Fish & Wildlife Service, Great
Apes Conservation Fund.of Sciences, Brno. Prin-
cipal Investigator: Jarmila Krojerova-ProkeSova.
Research years: 2020-2021. Financed by: Inter-
reg V-A SK-CZ.
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COMPLETE LIST OF PUBLICATIONS

Books, textbooks, edited proceedings

Zima J, Macholan M, 2021. Systém a fylogeneze savcl
[System and Phylogeny of Mammals]. Academia, Praha,
572 pp. ISBN 978-80-200-3215-7.

Chapters in books

Putman R, Krojerova-ProkeSova J, Barancekova M,
2022. Sika Cervus nippon Temminck, 1838. In Corlatti L,
Zachos FE (eds). Terrestrial Cetartiodactyla. Springer,
Cham. Handbook of the Mammals of Europe. ISBN 978-
3-030-24474-3.

Reichard M, 2022. Fish. In Dalu T, Wasserman RJ (eds).
Fundamentals of tropical freshwater wetlands: from ecol-
ogy to conservation management. Elsevier, Amsterdam:
337-360. ISBN 978-0-12-822362-8.

Tomasek O, Cohen AA, Fenollosa E, Mencuccini M, Munné-
Bosch S, Pelletier F, 2021. Biochemical and physiological
data collection. In Salguero-Gomez R, Gamelon M (eds).
Demographic methods across the tree of life. Oxford Uni-
versity Press, Oxford: 35-51. ISBN 978-0-19-883860-9.

Papers in journals included in the
databases Web of Science

Adamkova M, Tomasek O, Albrecht T, 2022. An unexpect-
ed age-related pattern in feather growth contributes to
age-dependent ornament expression in a passerine bird.
Journal of Ornithology 163: 987-996.

Aicher S-M, Streicher F, Chazal M, Planas D, Luo D, Bu-
chrieser J, Némcova M, Seidlova V, Zukal J, Serra-Cobo
J, Pontier D, Pain B, Zimmer G, Schwartz O, Roingeard P,
Pikula J, Dacheux L, Jouvenet N, 2022. Species-specific
molecular barriers to SARS-CoV-2 replication in bat cells.
Journal of Virology 96: e0060822.

Aybakir KC, Arslan A, Zima J, 2021. A new chromosomal
race and a hybrid form of Nannospalax xanthodon (Sat-
unin, 1898) (Rodentia: Spalacidae) from Karaman, Turkey.
Acta Zoologica Bulgarica 73: 495-502.

Baca M, Popovi¢ D, Lemanik A, Fewlass H, Talamo S, Zima
J, Ridush B, Popov V, Nadachowski A, 2021. The Tien
Shan vole (Microtus ilaeus, Rodentia: Cricetidae) as a new
species in the Late Pleistocene of Europe. Ecology and
Evolution 11: 16113-16125.

Badjedjea G, Masudi FM, Akaibe BD, Gvozdik V, 2022.
Amphibians of Kokolopori: an introduction to the am-
phibian fauna of the Central Congolian Lowland Forests,
Democratic Republic of the Congo. Amphibian & Reptile
Conservation 16: 35-70.
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