Spatial Distribution of Tick-Borne Pathogens as a Consequence of
Vector-Host-Pathogen Interactions with Environment
PhD thesis

Vaclav Honig

Purports to contribute to the basic knowledge in tick (Ixodes ricinus) and tick-borne
pathogen (Borrelia burgdorferi sensu lato, tick-borne encephalitis virus) ecology,
in particular the spatial distribution, host associations and its causes and
consequences in Central European habitats.

General comments

The thesis consists of a literature review, 6 manuscripts, one so far unpublished.
All the papers are multi-authored. In the first three of these the candidate
appears to be a secondary coauthor but in Papers 1 and 2 he had the important
task of designing methods for pathogen detection and identification, and in
Paper 3 collected Ixodes ricinus ticks and processed them for a study based in the
USA. He is the first author in three papers (4-6), indicating that he had the
leading role in the research, so these appear to qualify as evidence of
independent research on which the award of a PhD thesis depends. Two of these
(Papers 4 and 5) focus on the distribution of I ricinus and associated pathogens,
the first the presentation of data in conjunction with environmental variables,
and the second concerning a risk model for infected ticks, with a mapping
deliverable. The third of these papers (Paper 6 - unpublished) focuses on the
hosts of ticks and the reservoir hosts of the two pathogens under study, B.
burgdorferi s.l. and the tick-borne encephalitis virus, by utilizing the still
somewhat experimental methodology of host DNA detection in unfed ticks.

Although there are some issues to be discussed, the thesis makes a
worthwhile contribution to the topic and, subject to matters that might arise in
the defense of the thesis. It is evident that the candidate has reached the

standard required for the award of a PhD degree.

Introducti nd Literature lew



The contents of the ‘Introduction’ shows that candidate has a very good
knowledge of the topic and has clearly read the relevant literature with
understanding. There is, however, a tendency to simply report what is in the
literature rather than analyse and discuss it, so it is difficult to see where the
candidate stands on some of the controversial issues, such as the dilution effect
and co-feeding transmission (see below).

The following questions should be addressed. Note that they are to be regarded
as discussion points rather than requiring specific ‘correct’ answers.

1. How well does the concept of nidality apply to Lyme borreliosis (see

" page P2 and 18)?

2. What is the difference here between ‘relative abundance’ and ‘mean
intensity of infestation’ in the table on page 4? In the thesis this term
is not used in the normal ecological sense and only refers to ‘ticks per
unit time’ versus ‘ticks per unit area’.

3. What is the evidence for genetic variation (in addition to DNA studies)
in Ixodes ricinus and what are the ecological implications? (Page 6}

4, What is the main mechanism whereby increasing temperature results
in an expanding range of ticks? (Page 8)

5. What is the mechanism for diapause induction in Ixndes ricinus and
how does it regulate seasonal activity? (Page 9)

6. How might the ‘dilution effect’ (increasing biodiversity resulting in
decreasing disease) in Europe differ from the USA with regard to
Lyme borreliosis? (Page 26)

7. Are there explanations for distribution trends of genospecies in
Europe? For example why is B. afzelii rare in southern UK and in
Ireland, why if B. valaisiana primarily associated with western
regions ? (Page 28)

8. The TBE virus can get into milk, but can goats, cattle etc infect ticks? If
not why not? (Page 33)

9. If co-feeding transmission of TBE can occur on any host, why is the

disease so focal? (Page 35)

Paper1 Dan.iel et al



Observations were made of the establishment of I. ricinus at higher altitudes than
before and their infection with various genospecies of Borrelia burgdorferi s.l.
but not with tick-borne encephalitis virus. Quite logically, B. afzelii dominated at
lower altitudes and B. garinii at higher ones, supporting the concept of rodents as
reservoir hosts for the former genospecies and birds for the latter. It is suggested

that the observed ~hanges are associated with increased air temperatures over

the last decades.
Questions
1. When ticks are collected per hour, is non-sampling time when ticks
are being removed from the blanket excluded? If not why not? (Page
78)

2. What was the nature of the positive and negative controls? (Page 78)

Paper 2 Schwarz et al
This study described an increase in numbers of I. ricinus over a 20 year period at
three sites in southern Germany and documented their infection with
genospecies of Porrelia burgdorferi s.l.. No pattern of change in genospecies
prevalence could be discerned, but the authors showed an increase in multiple
infections. The basic conclusions are supported by the data, despite the variable
methodology used for determining tick numbers. As in Paper 1 above, climate
change was suggested as the main driver of the observed changes.
Question
1. Dragging a plot until no more ticks are caught is an unusual
methodology and needs more explanation (Page 96). What was the
rationale and what is the precedent? What was the variation in the

time taken and the number of sweeps required?

Paper 3 Crowder et al

This paper describes the detection of B. miyamotoi in ticks collected at multiple

locations in the USA and Europe (the Czech Republic and Germany). In addition

an isolate from Japan was characterized. It was established that this spirochaete
occurs as three different genotypes from the three geographical regions. It is

unfortunate that isolates from more European locations were not included, for



example from Scandinavia and Russia, but the design of this study was not under
the control of the candidate. Note that B. miyamotoi does not cause relapsing
fever as such, and perhaps should not be described as a relapsing fever

spirochaete (Page 14 et seq)

Paper 4 Honigetal 1

An ambitious large-scale sampling project designed to identify the factors that
give rise to high levels of infected ticks over a large geographical area in south
Bohemia. Variability in tick numbers was associated with vegetation
characteristics but not with climatic or weather variables. The overall infection
prevalence bf ticks infected with B. burgdorferi s.l., which was present at all sites,
was similar to other European values. TBEv prevalence in ticks was rare but the
virus was found at most sites. In view of the effort involved these results might
be considered disappointing, particular regarding correlations with weather and
climate. This may be a reflection of the large scale of the study and the nature of
the tick data, but on the other hand could emphasise the importance of
vegetation as an ecological indicator and the irrelevance of crude short term-
factors such as air temperature, relative humidity and rainfall.

Questions

1. Is a single sample obtained three times per year sufficient to
determine seasonal activity or draw correlative conclusions? Was it
possible to measure variation?

2. Since TBEv prevalence was so low, was any consideration given to
alternative sampling methods to increase detection in ticks? If so
what? (Page 120). How much evidence was there for the absence of
synchronous larval and nymphal activity, which m.ight explain low

transmission rates?

Paper 5 Honig etal 2
This study attempted to make use of tick and pathogen data collected from
southern Germany and South Bohemia to construct a risk model for both tick-

bite and tick-borne disease that can be accessed by the public through the



internet. The amount of data from a wide variety of sources was considerable
and their integration into risk maps is impressive. It will be interesting to see if
the predictions emanating from this model match reality in the future.
Questions

1. How much overlap was there in data collection with Paper 4?

2. Was any consideration given to selecting areas where contact between

ticks and people was guaranteed? Page 130
3. How was the model validated? i.e. was any attempt made to correlate

acaroiogical index with disease foci?

Paper 6 Hoénig et al 3
This as yet unpublished study describes attempts to identify host DNA in the
remnants of blood meals in questing ticks, thereby identifying the vertebrate
host of the preceding stage, and also by detecting pathogen(s) in the same tick,
indicating possible reservoir hosts of the pathogen(s). This approach was
pioneered for ticks 20 years ago but is still very difficult to implement with
interpretable results. The candidate has done well to complete this study and
despite the many questions that the results raise, should be encouraged to
publish it. It is parcdicularly important that there should be no room for any
suspicion of laboratory contamination or procedural failures that might interfere
with the reliability of the results and special attention should be paid to this
aspect.
Questions
1. Why was the 125rRNA gene chosen as a target? What are the relative
merits of the other gene targets that have been used (the original
study by Kirstein et al should be cited)? Note that the gene used here
should be specified in the abstract of this paper. That aspect is at least
as important as the selected detection methodology (RLB). (Page 152)
2. Why were two DNA extraction methods used? Were there any
differences in the results?
3. Some superficial details on anti-contamination measures have been
provided but little on the nature of controls. What exactly were they

and what agents were used to denature contaminant DNA in reagents?



4, Was the sensitivity and specificity of the developed system
determined before testing field samples? What were the results? How
do they relare to the high percentage success (66%) of host DNA
detection. (Page 158)

5. The present place of blood meal analysis in tick ecology needs to be
discussed more fully. What are the limitations? Is there a future for

this approach? (Page 164}

Use of English is always a challenge to non-native speakers, but candidate has

done well in this respect in that his sentences are usually comprehensible,

despite minor though understandably frequent problems with grammar.

However, the English in Paper 4 is particularly poor and it is unfortunate that

submission of this paper to ‘Ticks and Tick-borne Diseases’ coincided with the

withdrawal of the copyediting service from that journal coupled with failure by

the journal to make clear to authors that the English is the sole responsibility of

authors.

Elsewhere, the following errors, although minor, changed the meaning of

the text.

1.
2.
3.

P 1. line 16 ‘infected’ should be ‘uninfected’

P. 12 line 4. ‘mounting’ should be ‘moulting’.

P. 33 line 29 Not ‘relapse’ of first symptoms, but ‘disappearance’ or
subsidence’

P. 162 line 1. ‘ixodid’ should not be italicized or start with a capital

P. 162 line 3 The references for justifying wild boar as important hosts for
Ixodes ricinus are inaccurate - one does not involve a survey for ticks, the
other does not involve L ricinus.

P.163 line 7 incorrect meaning of sentence. The concordance is not with
references 2, 23, 25 but with 10, 12, 15. Replace ‘which’ with ‘but’

P. 174 line 22 What is TBEv prevalence ‘lower’ than? Perhaps this should
just be ‘low'?

P. 178 line 15. Choose either ‘seem’ or ‘are’

P. 181 The final sentence, unfortunately, does not make sense. It

presumably should read ‘Studies integrating ecological, epidemiological and
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OPONENTSKY POSUDOK
na dizertafni priacu Mgr. Vaclava Honiga na tému
»Spatial distribution of tick-borne pathogens as a consequence of vector-host-pathogen

interactions with environment*

Predlozens dizertatni prica Mgr.Viclava Honiga spiia po formalnej strénke vietky
poZiadavky kladené na tento druh zavereCnej price. Posudzovand praca riefi aktudlnu
problematiku eko-epidemiolégie klieStami prenaSanych zoonéz, ato Lymskej borelidzy
a kliestovej encefalitidy. Lymska borelidza a kliestové encetalitida predstavuji najvyznamnejSie
klie§tami prenaSané zoondzy v podmienkach strednej Eurdpy. K danej problematike autor
pristupoval komplexne, ¢o vel'mi ocefiujem. Autor sa zameral na sledovanie dynamiky vyskytu
vektora klieSta I ricinus vertikilne ale aj horizontilne vo vztahu k viacerym biotickym
a abiotickym faktorom v mikro a makro habitatoch v podmienkach globilne sa meniacej klimy.
Autor sa podiel'al na vyvoji modelu vyskytu kliestov a spominanych klieStami prendSanych
patogénov a ndsledne ziskané vysledky preniesol do praxe, ked vytvoril na webe verejne
pristupni mapu rizik vyskytu kliestov aich nakazenia boréliami avirusom klie§tovej
encefalitidy. Vztahy medzi rezervodrovymi hostite'mi a jednotlivymi druhmi borélii §tudoval na
zdklade tzv ,blood meal” analyzy, ktord je neinvazivna, ale mi uréité obmedzenia z hladiska
kvality DNA krvi hostitela v klie§toch po metamorféze ako aj ndrofnosti na dodrzanie
maximalnej sterility analyzovaného materidlu a ¢astym kontaminaciam.

Dizerta¢nid prica je napisand formou siboru 5 opublikovanych ¢lankov ajedného
manuskriptu pripraveného na zaslanie. Véclav Honig je prvym autorom na dvoch uZ
opublikovanych manuskriptoch ajednom doteraz neopublikovanom. Sudgastou price je aj
vystizny tvod do danej problematiky, ciele prace a celkovy sihm prace. Formalne spracovanie
price, ako i jazykové a estetickd strdnka su na poZadovanej wrovni v anglictine, aj ked’ som v
praci nala zopar preklepov a Stylistickych chyb. V prehlade literattiry po vystiZznom tvode do
problematiky je podany podrobny prehl'ad o si¢asnom stave rieSenej problematiky. Ciele prace st
formulované jasne a vhodne zadefinované. Metodika je adekvétna, aj ked niektoré molekulové
pristupy izoldcie DNA a RNA ako aj detekcie patogénov sa v jednotlivych manuskriptoch liSia.

Podl'a miia by bolo vhodnejsie vietok materidl spracovat’ rovnakym sposobom. Vysoko viak
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hodnotim komplexny pristup k danej problematike a Siroky zaber autora v realizovani celkovej

eko-epidemiologickej Stidie. Autor zvlidol zber, spracovanie a analyzy vzoriek v laboratoriu,
Statistické spracovanie vysledkov, navrhy modelov a vytvorenie map rizika aktivity klie¥tov

a vyskytu Lymskej boreliozy a virusu klieSt'ovej encefalitidy.

Pricu hodnotim velmi pozitivne. Napriek tomu mam na doktoranda nasledovné pripomienky
pripadne otazky:
Uvod:

1. V stati B. burgdorferi hosts, autor pie, Ze veverice a jeZe predstavuji menej vyznamnych
rezervodrov v cirkuldcii borélii. Tu by som si dovolila oponovat, ked’ze v mestskych
ohniskach (parky, lesoparky), predstavuji prave veverice ako zdstupcovia hlodavcov
ajeze ako zéstupcovia hmyzoZravcov vyznamné skupiny hostitefov klieStov, ktoré si
naviac aj kompetentnymi rezervodrovymi hostitel'mi viacery’ch druhov borélif ale aj inych
klie¥fami prendSanych patogénov ako napriklad A. phagocytophilum.

Vysledky:

Daniel et al. Vertical distrubution of the tick Ixodes ricinus and tick-borne pathogens in the
northern Moravian mountains correlated with climate warming. Central European Journal of
Public Health, 2009, 17(3).139-145.

2. Nemam skisenosti s metédou izoldcie DNA/RNA Chelexom. Prosim Vis ako ste izolovali
DNA/RNA? Bola RNA izolovand ztych istych klieStov ako DNA? Boli vzorky
spracivané individudlne alebo poolované? Bola urdend vstupnd koncentrdcia vzoriek,
pripadne otestovana uspeSnost’ izolacie?

3. Zistovali ste k akému druhu patrili borélie, ktoré ste nevedel uréit’ druhovo 3pecifickou
PCR?

4. Pozoruhodny je ndlez B. garinii, B. burgdorferi s.s., a B. valaisiana v larvich. Myslite si,
Ze su tieto druhy prend§ané transovaridlne?

Crowder et al. Prevalence of B. miyamotoi in Ixodes ticks in Europe and the United States.

Emerging Infectious Diseases., 2014,

5. Zaujalo ma urCovanie klie§tov do druhov. Okrem morfologickych znakov, boli druhy
klie¥tov potvrdené aj pritomnostou druhovo Specifickych endosymbiontov. Existujd
druhovo $pecifické endosymbioty pre kaZdy druh kiie$ta zrodu Ixodes? Vyskytuju sa
u 100% kliest'ov?
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Honig et al. Tick and tick-borne pathogens in South Bohemia (Czech Republic) spatial

variability in Ixodes ricinus abundance, Borrelia burgdorferi and tick-borne encephalitis virus

prevalence. 2015.

6.
7.
8.

9.

Ako si vysvetiujete najvy3§iu hustotu klieSt'ov v zmieSanych lesoch?

Pokaisili ste sa urit’ nezndme druhy borélif?

Akym spdsobom bola izolovandi DNA/RNA ked boli pouZité roézne kity, boli na
pritomnost’ borélif a virusu klieit'ov encefalitidy testované rovnaké alebo odliiné klieste?

Vel'mi oceflujem prenesenie vysledkov vyskumu do verejne pristupnych mép rizik.

Honig et al. Ixodes ricinus tick host species spectrum and its association with genospecies of

Borrelia burgdorferi s.1. complex.

10. Boli rozdiely v prevalencii borélii v klieSt'och cicajicich na sméej zveri oproti ostatnym
yvp j] ] p Y

hostitel'om? Akd bola prevalencia borélif v kliedt'och cicajiicich na diviakoch?

ZAVER

Zaverom kon3tatujem, Ze Mgr. Viclav Honig predioZil dizertadnd pricu, ktord spina
vSetky podmienky kladené na tento typ price. Je spracovand na dobrej vedeckej
a metodologickej drovni. Doktorand preukédzal schopnost’ samostatne vedecky pracovat’
a priniest’ nové poznatky vo zvolenej problematike. Na ziklade tychto skuto&nosti

hodnotim predloZend pracu kladne, odpori¢am ju komisii prijat’ k obhajobe a po tspesnej

obhajobe navrhujem udelit menovanému vedecko - akademickid hodnost’
H»FHILOSOPHIAE DOCTOR*.
~ /
V Bratislave 2.12.2015 MVDr. Markéta Derdakova, PhD.
Ustav zoolégie SAV
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USTAV BIOLOGIE OBRATLOVCU AVCR, v.v.i.

LABORATOR MEDICINSKE ZOOLOGIE
Klasterni 212, CZ-691 42 Valtice, Ceska republika
Telefon: ++420-519352961  Fax: ++420-519352387  e-mail: rudolf@ivb.cz

Véc: Oponentsky posudek doktorské dizertaéni prace pana Mgr. Viclava Honiga,
Prirodovédecks fakulta Jihodeské univerzity v Ceskych Budé&jovicich

Student Skoly doktorskych studii pan Mgr. Vaclav Honig predloZil k posouzeni
doktorskou dizertaéni praci s ndazvem ,,Spatial Distribution of Tick-borne Pathogens as a
Consequence of Vector-Host-Pathogen Interactions with Environment“. Hlavnim cilem
doktorské prace bylo sledovat vyskyt a sezénni aktivitu kli¥fat a prevalenci vybranych
klitaty pfena3enych patogend v prostoru (prace L., L., IV.) a &ase (prace IL.), dil¢imi cily
potom zhodnoceni mozZnych rizikovych lokalit pro ¢&lovéka (prace V.) — ‘'risk
mapping/assesment’ ziskanych na zakladé environmentélnich (vegetadni kryt, GIS analyzy) a
epidemiologickych (incidence klistaty pfendSenych onemocnéni v jihoeském regionu)
charakteristik. Poslednim diléim cilem bylo studium hostitelské preference sbiranych klist'at
v zavislosti na biotopu (Prace VI). Téma prace je vysoce aktualni a bylo zvoleno vhodné,
protoze eko-epidemiologie ndkaz pfenaSenych klidtaty spoleéné s epidemiologickou
surveillanci se stavaji cilenymi nastroji pro stanoven{ rizik kli$taty pfendsenych nakaz, a
nasledné mohou slouzit jako podklad pro nastaveni smysluplnych preventivrich ¢i
kontrolnich opatfeni. Velmi pozitivné kvituji odvahu uchazede zaclenit tzv. "spatial
epidemiology” do problematiky kligfaty ptendsenych ndkaz (v CR zatim velmi ojedingly
pfistup vhodny pro stanoveni rizik a predikci vyskytu nakaz). Poslucha¢ se ve své praci
ij. lymské borrelioze a klidtové encefalitid® (pouze u nich dostupnid data o incidenci
onemocnéni), v jedné praci se okrajové vénuje také nové zjisténému (tzv. emergentnimu)
patogenu pienadenému klistaty Borrelia mivamotoi.

Price jako celek ma 192 stran a je sestavena jako soubor publikaci, ve kterych je
uchazed veden jako hlavni autor (jedna prace publikovand, jedna v recenznim fizeni a jedna
pted odeslanim do tisku) nebo spoluautor (3 prace publikované). Prace je pfehledné €lenéna
do n&kolika kapitol (Literarni piehled nebo-li vhled do studované problematiky; Cile prace;
vlastni pfiloZené publikace; komentat k publikacim; Zavér; dalsi sméry vyzkumu). Dale je
prace doplnéna Seznamem pouZité literatury, ktery &itd neuvéfitelnych 300 citaci s svéddi tak
bezesporu o erudici autora vdané problematice. Na Gvod si neodpustim spiSe formalni
pozndmku k pojeti dila: pokud je zvolen soubor komentovanych publikaci, vétdinou se tento
balik navenek jevi nesourodé, i kdyZ publikace samotné sami 0sobé& jsou velmi nosné a cenné.
To lze do jisté miry dokumentovat i v tomto p¥ipadé predeviim u publikaci Il (abundance
kligfat a prevalence B. burgdorferi v Kli§téti 1. ricinus ménici se v &ase — studijni lokalita v
okoli Bonnu) a publikace IT1. (vyskyt B. miyamotoi v klistatech komplexu I ricinus v Evropé
a v USA), které z ¢asti dle min&ni oponenta odbihaji od pilivodniho zadani. Naopak jako
st&Zejni lze povaovat publikace, kde je uchazed prvnim autorem (publikace IV., V., VI.),
které naopak tvoii funké&ni celek, ktery by sam o sob& mohl tvofit samostatiy dizertaéni spis
bez ohledu nato, Ze posledni 2 publikace jeté nejsou v tisku.






Dizertaéni prace je psina pedlivé, thledné a vecelku smalym poctem pieklept.
BroZované pojeti v barvé dodava praci velmi vkusny rozmér. | presto bych mél k pfedkladané
praci né€kolik pfipominek, jejich vy&et pedkladam.

Pripominky k literarni reSersi:
Obecné Ize konstatovat, Ze literarni iivod je dostatedny a svéd&i o pfipravenosti uchazede et
danou problematiku.
» Table of Contents: B. miymotoi nesprévné zatazena v kapitole pod B. burgdorferi
e Preface (str. 1., odst. 1): zdiiraznit roli zvifat, nejen lid{ v existenci/cirkulaci vectot-

borne diseases

Preface: konee 2.odstavee: doplnit socio-ekonomicky pohled

Preface: 3. odstavec, 4. komponenta PON je také prostiedi (biotop)
Str. 3'bridge vector' - definice podand uchazeéem je ptili§ tizka (bridge vector obecné saje na
vice obratlovcich...)
Str 10., 11. Fig.2 a Fig.3 chybi autor fotky
Str .14 'Candidatus N. mikurensis' byla popsana i u imunokompetentnich pacientd
Str. 15 neni uveden D. reticulatus jako primérni vektor F. tularensis (publikovano mnoho
praci), zatimco jeho roli jako vektora TBEV &i B. burgdorferi bych viibec neuvads! (jde spise
o mechanicky pfenos)
Str. 18 opé&t bych zdlraznil i socio-ekonomicky pohled
Str 20 chybi kurzivy u taxonomického zafazeni B. burgdorferi v kapitole 2.6.1.
Str 33. TBEV replikace v kapitole 2.7.3.2 dle oponenta jen velmi zkratkovitd naznadena, také
mi chybi vice eko-fyziologie u charakteristiky B. burgdorferi
Str. 34 dle oponenta vétdina arbovirovych infekei probiha inaparentng

Pripominky a dotazy k publikovanym vysledkiim a doprovodnému komentaFi:

Protoze vysledky byly publikovany v hodnotnych impaktovanych ¢asopisech s pfisnym
recenznim Fizenim a svédéi tudiZ o jejich nesporné kvalit€, zamé&fim se jen na pro mne
zajimavé skuteénosti:

Obecna poznamka: zav€reény komentaf neodpovida fazeni praci

Price L. (Daniel et al., 2009)
e ¢&im si uchazed vysvétluje 0.7 % promoienost larev [ ricinus spirochétou B.
burgdorferi ? ZvaZuje snad i transovarialni pfenos?
e 7idny zachyt TBEV v kli§tatech - malo vy$etfenych klist’at, neexistence ohniska?

Price I1. (Schwarz et al., 2012)

e nejsou rozdily v prevalencich B. burgdorferi v klidtatech I ricinus zplsobeny spiSe
odli§nym metodickym piistupem (IFA, PCR) v rozmezi studovanych let neZ ¢asovym
intervalem. Byly vzorky vyZetfovany odli$nymi laboratofemi, v riiznych obdobich, jak
byly vzorky uchovavany?

Price I1I. (Crowder et al., 2014) ‘ '
e &m poslucha¢ zdivodni vybér dané metodiky (PCR/ESI-MS) pro zachyt B.miyamotoi

v kligt'atech komplexu I ricinus v Evropé a USA
e lze odekavat prvni lidské pfipady po infekcit B. mivamotoi také u nas?






Prace IV. (Hénig et al., 2015)

* vzhledem k velkému podtu vySetfenych klidfat bych ve vzorcich &ekal vedle prikazu
B. spielmanii také dal§i patogenni genomické druhy B. havariensis (patrng skryta pod
B. garinii) & B. bissettii (ktera dokonce byla izolovana u dvou pacientil z jihoéeského
kraje viz studie Rudenko et al. 2008, J. Clin. Microbiol.).

* jak si posluchad vysvétiuje vy$3f prevalenci B. burgdorferi u nymf klistat neZ u
dospélct (byva spise naopak).

* jak si uchaze¢ vysvétluje vysoké procento vzorkit (37% z analyzovanych), kdy se
nepodafilo zatadit borrelii ke konkrétnimu genomickému druhu

* jak si poslucha¢ vysvétluje prikazné vyssi spirochétalni nalo# u kligtat infikovanych
B. garinii ve srovnani s B. afzelii.

Price V. (Honig et al., submitted)
¢ dotaz k epidemiologické povaze studie - projevili o publikovand data a nazorné 'risk
maps' zdjem hygienickd sluba jiholeského kraje & Statni zdravotni ustav jako
podklad pro varovani obyvatel pfed nakaZenymi klisfaty (acarological risk) a v
disledku i jako podklad pro preventivni & kontrolni opatfeni v ramei jihoéeského
regionu?
» troufne si uchaze¢ na zaklad¢ analyzovanych dat struéné porovnat epidemiologii obou
studovanych ndkaz, tj. KE a LB.
Price VI. (Honig et al., unpublished)
e miiZe uchaze¢ porovnat dva odli$né pfistupy pti bloodmeal analyzach, tedy sekvenaéni
pfistup na stran€ jedné a Reverse-line blotting (RLB). Pro¢ si uchazed vybral pravé
RLB?
¢ mezi sondami pro RLB neni speciticka sonda pro zachyt napt. plazt (jestérek), které
jsou jak znamo hostiteli nedospélych stadii kligtat (larev a nymf) a pravdépodobng
take hraji roli pfi cirkulaci B. burgdorferi a dalgich jinych agens v pfirodnim ohnisku
nakazy.

Obecné dotazy uchazegi:

1. Je veobecné znamo, Ze existuji jiZz desitky metodik pro diagnostiku a typizaci patogennich
genomickych druhtl B. burgdorferi. Jakou mol.-biologickou metodu by uchazeé definoval
jako ‘gold standard' pro typizaci nalezu B. burgdorferi ve vzorcich klidtat, potazmo ve
zvitecich a lidskych tkdnich? Lze vibec zvolit n&jaky univerzalni postup?

2. Jak bylo pfi studii zabran&no moZnym kroskontaminacim mezi vzorky pfi tak vysokém
poétu vySetfeného materidlu na dvé patogenni agens véetné typizace a naslednych 'bloodmeal
analyz'?

3. Planuje uchazeg &i jeho domovska laboratof vyuZit cenného materialu (pfes 11 tis. vzorkl
DNA, RNA z klidt’at z 30 lokalit) k dal§im molekularnim analyzdm tentokrat na méné znidmé
(opomijené) patogeny (dnaplasma phagocytophilum, Rickettsia spp., Babesia spp.,
'Candidatus Neoehrlichia mikurensis') ?

4, Jaky je pohled uchazede na diskutovanou roli/vyznam globalnich klimatickych zmén v
Sifeni vektort nakaz?






5. MiZete prosim struéné komentovat prace prof. Sarah Randolph z Oxford University
tykajici se socio-ekonomickych ¢initeld (napf. nezaméstnanost, propad HDP) jako jednim z
(uréujicich) faktorh pro rhst incidence klistové encefalitidy v Pobalti a zemich stfedni a
vychodni Evropy?

Chtél bych podotknout, 2e mé piipominky nijak nesniZuji velmi dobrou uroven
predklddané doktorské dizertadni prace. Za zminku stoji, Ze posluchaé se v rdmeci dizertagni
prace zadlenil v manaZersko-védecké funkci do mezindrodniho pfeshraniéniho projektu
zabyvajicim se klistaty a klit'aty pfenalenymi patogeny, coZ doklada jeho schopnosti nejen
védecké, ale i organizafni. Na zavér si neodpustim malé povzdechnuti. Je Zkoda, Ze se
posluchaé této praci nebude vénovat i nadale (alespoii soudé dle pfiloZeného CV), protoZe si
myslim, Ze jeho soudasnd erudice v oblasti ekologie nakaz pfenaSenych klistaty mu k tomu
dava veskeré ptedpoklady.

Zavérem:
Predkladana prace spliiuje v8echny naroky kladené na doktorskou dizertaéni praci, a

proto ji doporuduji k obhajobg a po uspéiném obhdjeni také k udéleni titulu philosophice
doctor se zkratkou Ph.D.

S pozdravem,
420& L0 %
-

RNDt. Ivo Rudolf, Ph.D.

Ve Valticich dne 7.12. 2015






