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Referee’s comments to PhD thesis of Mgr. Lenka Grunclova “Immune-
related molecules in the gut of the soft tick Ornithodoros moubata”

Submitted PhD thesis of Lenka Grunclov4, PhD student of the Faculty of Biological
Sciences in Ceské Budg&jovice, was elaborated in the Institute of Parasitology of the Biology
Centre of the Academy of Sciences, v.v.i. under the supervision of Dr. Petr Kopacek. The
Laboratory of Vector Immunology focuses on molecules and cellular actions involved in
immune system of tick and pathogen transmission and the lab has outstanding results.

The PhD thesis of Lenka Grunclova is based on two original first-author papers published
in well-recognized international journals — Developmental and Comparative Immunology (IF
3.4) and Biological Chemistry (IF 2.7). The thesis as such comprises introduction, brief
description of the published as well as non-published results, and summary. A sufficient, up-
to-date list of referred papers is included.

The well-written Introduction provides an overview on the basic anatomy and physiology
of hard and soft ticks. Most important part of the Introduction deals with the defense
mechanisms of tick with particular emphasis on the innate immunity in the gut, which is the
major topic of the thesis. The first paper characterizes tick gut lysozyme that belongs to the
group of c-type lysozymes and that is strongly up-regulated after feeding suggesting both
defense and digestive functions. Second part of the thesis describes the screening of the gut-
specific cDNA library to follow the differential gene expression affected by blood feeding.
The third part is based on published results showing the differential expression pattern and
inhibitory specificity of the secreted cystatins. Finally, results on thyropin and serine protease
inhibitor from the soft tick Ornithodoros moubata are included and can by submitted for
publication soon.

[ am not going to discuss the details of published papers because the manuscripts
underwent a rigorous per-review process. Indeed, I would like to ask few questions that
should be considered as “catalyzers” of the discussion.

e Digestive process in soft ticks starts with hemolysis. Are there any data on the mechanism
of hemolysis — is it due to differences in the osmotic pressure or are there any hemolytic
factors?

Second group of questions concerns lysozyme.

e Peptidoglycan is present both in Gram-positive and Gram-negative bacteria however its
structure differs. Do you know if tick gut lysozyme discriminates between Lys and DAP
type of peptidoglycan?
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e Lysozyme activity strongly depends on ion strength. Did you follow the effect of ion
strength on the activity? Is there any other enzyme activity of lysozyme described as it is
for example chitinase activity in leeches for i-type lysozyme?

e Do you plan to follow the effect of microbial challenge on lysozyme up-regulation (e.g.
bacteria administered together with blood meal)?

In conclusion, I appreciated to read the thesis of Mgr. Lenka Grunclova and I can fully
recommend it for the fulfillment of the academic degree PhD.

P )

Prague, June 20, 2007 “RNDr. Martin Bilej,
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Oponentsky posudek na diserta¢ni praci Lenky Grunclové:

Immune-related molecules in the gut of the soft tick Ornithodoros moubata

PtedloZend disertaéni prace se sklada z n€kolika ivodnich kapitol a vlastni vysledkové
Zasti, ktera predstavuje 5 vice méné samostatnych, na sebe navazujicich praci, z nichz 2 byly
publikovany v kvalitnich védeckych ¢asopisech (Developmental and Comparative
Imunology, Biological Chemistry). VSechny prace se tykaji latek, které maji vztah k
imunitnim procesiim v pokusném organismu Ornithodoros moubata a jsou charakterizovany
jako takové nebo na genové urovni. Prace je psana anglicky, je srozumitelna a po formalni
strance dostate¢n& obsahla. Po obsahové strance piedstavuje rozsahly soubor dat, ktery
roz$ifuje znalosti o klist€ci imunité — o jejich vysoké kvalité sveédc¢i to, Ze Cast dat byla
publikovana ve vySe zminénych ¢asopisech.

V tvodnich kapitolach uvadi autorka étenafe do problematiky kliSté€ci imunity. Zmiriuje se
o zakladnich udajich biologie klistat a struéné charakterizuje jejich imunitni soustavu vCetné
antimikrobialnich peptidi jako jsou fragmenty hemoglobinu, defensivy, lysozymy, inhibitory
protedz atd. a jejich interakce s patogeny. Zvlastni pozornost je vénovana strevni imunite
vzhledem k tomu, Ze u klidtat prakticky chybi proteolytické enzymy vyluCované do stieva a
proto je stfevni obsah velmi vhodné prostiedi pro pfeZivani patogenti. Na zav€r tvodni ¢asti
autorka shrnuje jak se kli$tata s touto skute¢nosti vyrovnavaji.

Nasleduje vysledkova ¢ast rozdélena, jak uz bylo uvedeno vyse, do né€kolika samostatnych
celki. Autorka zde uvadi vlastni vysledky své disertacni prace, které spocivaji
v charakterizaci obrannych latek jako je lysozym, cystatiny, thyropin nebo SHP (serin
protease homolog). Nékteré z nich se podafilo charakterizovat i na genové urovni veetné
mozného fizeni jejich exprese hlavné vzhledem k pi{jmu potravy. Je také diskutovéna jejich
mozna funkce v imunité pokusného druhu O. moubata i funkce v dalich biologickych
procesech. Tato ¢ast disertace je zakon¢ena struénym shrnutim dosazenych vysledki.

K této ¢asti mam nasledujici dotazy, komentafe a naméty do diskuze:

- neni zcela jasné vzajemné postaveni jednotlivych praci (¢asti) vysledkové kapitoly,
hlavné pak téch, které bezprostiedné pfedchazi publikacim z ¢asopisti. Neékteré jejich
véty se totiZ opakuji a ani jejich prehled uvadény na str. 14 neni zcela v souladu
s realitou

- nastr. 15 autorka uvadi, Ze u n&kterych zivocicht se lysozymy adaptovaly na travici
funkce. Mtze autorka uvést néjaké podrobnosti? Je to znamo 1 u klistat?

- nastr. 17 je pouzita zkratka PBM (post bloodmeal), jestli jsem pozorné Cetl, tak jeji
vysvétleni je uvedeno aZ nasledné v I. publikaci. Obecné by piehlednosti textu



piispé€lo shrnuti pouzitych zkratek - zvlasté pak vzhledem k jejich Castému pouzivani
je v nomenklatufe latek podilejicich se na imunité klist’at (str. 656/1. prace) (nebo
obecné bezobratlych) a liSicich se druhové néjaky systém (napt. podobny 3 resp. 5
pismennému kédu zavedenému u hmyzich neurohormont)?

pouzivaji se nékteré lysozymy prakticky nebo jsou né¢jaké perspektivy jejich
praktického pouziti?

je néco znamo o tom pro¢ doslo k zaméné Tyr na His na pozici 52 u popsaného
lysozymu z O. moubata? Je experimentalné dokazano, jestli takova zaména ovliviiuje
aktivitu?

str. 31 - citace Franta (2005) neni v seznamu literatury (coz jsem zjistil ndhodou, jak
je to s ostatnimi citacemi jsem nekontroloval)

str. 36 - fada komentait prace III. Cystatins... se odkazuje na publikaci II (viz prvni
bod komentar vyse)

obrazek 3 na str. 5, obr. 4A na str. 1638 (paper II) a obr. 11A na str. 54 se mi jevi jako
stejné s jinym textem. Prosim o komentar

str. 52 pro¢ je prvni obrazek této IV. Césti oznalen jako Fig. 8 (op&t viz prvni bod
komentate vyse)?

str. 61, fig 16, drdha 4 — nemizZe se prese jen SHP tcastnit §té€peni bilkovin
obsazenych v potrave, kdyz byl detekovan ve stfevnim obsahu?

Zavérem:

PiedloZzena disertacni prace piedstavuje rozsdhlou a metodicky i ¢asové naro¢nou studii,
kterou je schopen zvladnout jen zru¢ny experimentator. Autorka v ni také dale dokazuje, ze
ma piehled o literarnich udajich a dovede své vysledky s t€émito daji srovnavat, kriticky je
hodnotit a diskutovat. Proto doporucuji ptedlozenou praci k obhajobé jako jeden z
predpokladi udéleni doktorského titulu.

Ahiln /S

C. Budgjovice, 12. 6. 2007 Dalibor Kodrik
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Review of the PhD-thesis submitted by Lenka Grunclova entitled

»immune-related molecules in the gut of the soft tick Ornithodorus moubata”

Dear collegues,

| studied the submitted PhD-thesis of Lenka Grunclova entitled ,iImmune-related molecules in the
gut of the soft tick Ornithodorus moubata, and | will briefly evaluate her work.

Lenka Grunclova presented a cumulative thesis with chapters among which the reader is
comprehensively informed in the introduction about ticks, their roles as vectors of diseases and tick
innate immunity. The results and discussion chapter encloses two publications in international
scientific journals which are highly recognized in invertebrate immunology and biochemistry, and
three additional chapters summarizing further (yet not published) results, and a summary of all five
parts of her thesis. The latter and the introduction are conclusively written and provide a red line to
follow the logic and the connections behind the individual contributions. The entity of obtained
results elucidates novel features in vector biology.

The hallmarks of the thesis are:

- Identification of a lysozyme homolog in ticks with putative antimicrobial and digestive functions
- Screening for genes that are differentially expressed upon blood-meal in O. moubata

- Identification and characterization of two tick cystatins secreted within the digestive system

Our knowledge about innate immunity and physiology of blood meal digestion in ticks is rather
fragmentary when compared with the huge body of information that has been elaborated in insect
vectors. Lenka Grunclova screened for immune-related genes in the soft tick model O. moubata
among which a number was cloned and further analyzed.

For example, lysozyme was identified and determined to be up-regulated in tick digestive system
upon blood-meal whereas the two discovered cystatins are down-regulated. In addition, she
identified and partially characterized a cysteine peptidase inhibitor containing a thyroglobulin |
domain (Om-thyropin) and a serine protease belonging to the chymotrypsin subfamily.



The entity of her results increased the number of genes known to be involved in blood-meal-
digestion, and add to our understanding of its interdependencies with innate immune responses in
ticks. The experimental work of Lenka Grunclova encompasses a number of sophisticated
methods in biochemistry (purification and characterization of proteins), molecular biology (targeted
screening for and cloning of genes, and quantification of their expression levels) and cell biology
(immunofluorescence and electron microscopy) that were adequately performed and reasonably
combined in sequences that result in significant contributions. The illustrations used to present her
data are convincing, and have been conclusively discussed. According to my knowledge and
experience her Ph.D. thesis is of particular interest for the scientific community in the field, and
meets the widely accepted standards, including those of our faculty, to be awarded by the Ph.D.
degree.

In conclusion, the scientific value of the thesis has scientific merit and justifies without any doubt to
honour Lenka Grunclova with the RNDr.-degree. Therefore, | strongly recommend the acceptance
of her Ph.D thesis and, if necessary, | would assess it with a very good mark.

AR

I5rof. Dr. Andreas Vilcinskas




