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Oponentsky posudek na dizerta¢ni praci Milady Zemanové ,,Anti-oxidative
stress response in Drosophila melanogaster — The role of adipokinetic hormone
and adenosine*

PredloZena dizertani prace zpracovava tématiku zapojeni adipokinetického hormonu (AKH,
nebo lépe feCeno neuropeptidii ze skupiny AKH) a adenosinu do reakci spojenych s oxidaénim
stresem a antitoxidaéni odpovédi u hmyzu. Pusobeni AKH je kromé klasické aktivace
energetického metabolismu velmi zajimavou a potencialné vyuzitelnou oblasti pfi studiu pro- a
antioxida¢nich mechanismi u bezobratlych i obratlovcd, stejné tak propojeni AKH s parakrinni
regulaci adenosinem.

V dizertaéni préci je fada originalnich vysledkt s octomilkou Drosophila melanogaster, o jejich
kvalit¢ svéd¢i také to, Ze publikované ¢lanky jiz prosly recenznim fizenim v kvalitnich
mezinarodnich Casopisech (napf. International Journal of Molecular Science, Journal of Insect
Physiology). V prvni souhrnné review publikaci jsou nejprve detailné shrnuty soucasné znalosti o
hmyzich adipokinetickych hormonech, které aktivuji antioxidaéni mechanismy po pusobeni
riznych stresorti. Uplatiluji se zde mechanismy signalové transdukce zahrnujici cAMP a protein
kindzu C, které jsou spole¢né s vapenatymi ionty zakladnimi prvky vedoucimi k antioxidacni
odpovédi organismu, dale transkripéni faktor dFoxO nebo jiné hmyzi hormony. Dalsi
experimentalni publikace rozpracovavaji s pouzitim mutantnich linii D. melanogaster pro AKH a
adenosinovy receptor signalni kaskady antioxidaénich mechanismti po chemické indukci
oxidativniho stresu.

DizertaCni praci tvoii obecny uvod a komentovany soubor t¥i publikaci a jednoho manuskriptu.
Vuvodu o 46 stranach autorka popisuje stresovou a antistresovou odpovéd’ organismu, jejich
regulaci a nasledné také zapojeni AKH i adenosinu. Jako jeden typ stresu je dukladnéji popsan
oxida¢ni stres, antioxida¢ni mechanismy a jejich hormonalni a parakrinni regulace. Soucasti této
prvni kapitoly jsou i vymezené cile, na které navazuji jednotlivé publikace. Rozsahla metodika
uvedena v publikacnich vystupech ukazuje, ze autorka musela pro dosazeni uvedenych vysledki
zvladnout fadu metod z oblasti molekularni biologie, biochemie a genetiky Drosophily. Dizertani
prace je pecliveé psana na vysoké jazykové i odborné trovni v anglickém jazyce. Po formalni strance
tato prace pln€¢ odpovidd pozadavkim kladenym na doktorskou dizertaéni praci. Metodiky jsou
v publikacich dostate¢né popsané, vysledky zietelné prezentované a dokumentované originalnimi
tabulkami, grafy a obrazky, text je velmi ptehledny a srozumitelny, bez pfeklepd. Podil autorky na
jednotlivych publika¢nich vystupech je uveden, kromé vlastni experimentalni prace je to i pfiprava
textu manuskripti (v€etné prvoautorskych) a prace s literaturou. Autorka pouzivala soucasnou
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anglickou odbornou literaturu (vice jak 140 citaci pouze v uvodu, dal$i literatura je uvedena u
jednotlivych publikaci). Struény zavér je uveden na str. 33.

K predkladané praci nemam namitky, nasledné uvadim nekolik dotazi:

V jakém stadiu je publikace manuskriptu?

Do jaké miry je mozné zobecnit vysledky ziskané na Drosophile na dalsi druhy hmyzu,
ptipadné dal$i bezobratlé az obratlovce? Mnozi autofi se snaZi propojit fyziologii a
imunologii hmyzu s obratlovci véetné ¢lovéka, jaké jsou piiklady analogickych signalnich
drah ve studované problematice antistresovych mechanisma?

Zminény jsou stru¢né i dusikové reaktivni metabolity, jaké jsou mechanismy odbouravajici
tyto latky? Je zapojen AKH v téchto reakcich?

Nekteré druhy hmyzu pfijimaji s potravou velké mnozstvi antioxidanti (napf. bourec
moruSovy), tento stav muize posunout rovnovahu pro- a antioxidac¢nich déji ve prospéch
antioxidantli. Zapojuje se AKH a adenosin také v téchto podminkach, pfipadné muze se to
projevit se to na vyssi odolnosti vi¢i oxidaénimu stresu?

Oxida¢ni stres puisobi na cely hmyzi organismus, nékteré tkané jako stievo mu jsou ale
vystaveny intenzivnéji, je antioxida¢ni odpovéd’ stejna v celém organismu nebo je do urcité
miry lokalizovana?

Je uroven chemicky indukovaného oxidaéniho stresu v experimentech (paraquat)
srovnatelna s redlnou situaci, kterd mize nastat mimo laboratof (pfirozené nebo napf. pfi
aplikaci insekticidi)?

Dizerta¢ni prace Milady Zemanové ptedstavuje rozsahlou a metodicky i ¢asové naro¢nou studii.
Autorka v ni dale dokazuje, Ze ma velky piehled o literarnich zdrojich a dovede své vysledky
s témito udaji srovnavat, kriticky je hodnotit a diskutovat na mezinarodni trovni. Pfedkladana prace
jednoznacné spliiuje pozadavky kladené na tento typ prace, proto ji doporuéuji ke schvaleni jako
jeden z piedpoklada k udéleni titulu Ph.D.

doc. RNDr. Pavel Hyrsl, PhD.

Tel.: 549 494 510
E-mail: hyrsl@mail.muni.cz
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Plant Protection Institute
Centre for Agricultural Research, Hungarian Academy of Sciences

Topic: The review of Milada Zemanova’s PhD thesis entitled: Anti-oxidative stress
response in Drosophila melanogaster — The role of adipokinetic hormone and
adenosine

To whom it may concern, Budapest, 15" January, 2017.

I’'m honoured for the respect to perform the review of the above entitled Ph.D. Thesis
Series, No.18. University of South Bohemia, Faculty of Sciences, School of Doctoral
Studies in Biological Sciences (Ceské Bud&jovice, Czech Republic) 143 pp.

According to the information provided by the Head of the Committee for PhD studies
in Physiology and Developmental Biology study program before I received this work a
formal checking has been performed, and it was found that the thesis has met all necessary
formalities of the Faculty of Sciences study rules. So, accordingly, I fully accept this and
from now onwards only the contents will considered.

I have carefully read and evaluated the thesis and I place in advance that overall I
have no any hesitation to recommend awarding the Ph.D. degree to the Candidate
Milada Zemanova after a successful defence. Below [ will put forward my comments and
questions.

The (1) Introduction has provided a very well-structured and clear overview of a hot
topic in scientific research describing the environment as the most serious stress factor,
while internal stress factors exist as well. The “non-visible” oxidative stress (OS) via the
reactive oxygen species (ROS) is one of the most devastating ones and responsible for many
human disorders as well, which is also dealt with in detail. The potential anti-stress
reactions at organismal and cellular level are very well presented. Moreover detailed
regulatory mechanisms are supporting these events which are also clearly introduced. The
complexity and similarities between invertebrates including insects and vertebrates
involving mammals are appropriately depicted. The key players in insects are the
adipokinetic hormone (AKH) at organismal level, while at cellular level adenosine which is
at the same time is evolutionary conserved across species of invertebrates and vertebrates.
In sum, the timeliness and relevance of the chosen topic is unquestionable which is well
argued under (1.4) Summary. |

The (2) Objectives are very shortly addressed and it should have been better
itemized to provide a clear guideline for the overall Ph.D. work. This small paragraph is
disproportional in my eyes to the work performed, especially after a very comprehensive
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Plant Protection Institute
Centre for Agricultural Research, Hungarian Academy of Sciences

introduction. Even the use of the universal Drosophila melanogaster model is justified
clearly in Paper I.

The (3) Results and Conclusions with different wording from the abstracts
summarize the main findings which is a good point. Regarding Paper I (published in
International Journal of Molecular Science), which is a fine review in its nature of insect
endocrinology and OS field, the role of the Candidate, is though important, but not major. I
highly appreciate, however, the clear difference in structural build up and content of the
review and the (1) Introduction. I wonder, however, that taking part in writing of the
review was by on chance or purpose, because generally a Ph.D. student becomes familiar
with an area step by step and gains an overview by the time of writing the thesis. In the
meantime | understand that the review was a stimulant for the experiments undertaken,
especially the decision for using D. melanogaster as an excellent model species - as it is
declared under (3) Results and Conclusions Paper I -, but it contradicts the fact that the
Candidate had already four conference participations (201'1-2015) working already on this
area and used D. melanogaster.

Paper II is a chapter of Animal Physiology 2016 - Proceedings of International
Scientific Conference. These are the first published results where the mutant fly strains were
used to clarify the AKH involvement in antioxidant defence in D. melanogaster. The
enzyme activity of gluthatione S-transferase was minimal among the (mutant and control)
strains in the presence of oxidative stress or functional AKH and adenosine, however its
gene expression dramatically increased following a paraquat administration. Beside the
strengths of this preliminary work I very much miss that a dose dependence study for
establishing the sublethal, or alternatively optimal dose of paraquat administration is
missing. On what bases the 20mM paraquat was chosen? At least a reference of
“unpublished data” should have been provided (see Paper III).

Paper III (published in Journal of Insect Physiology) is the most substantial complex
fork of the Candidate. This contains all clear questions and answers of the respective OS
research. Former experiments were extended and improved by stress markers as well.
Beside the details the results clearly showed the complex involvement of AKH and
adenosine in the anti-oxidative stress response in D. melanogaster. The Materials and
methods are well described and detailed as well as Results and Discussion.

Paper IV is submitted for publication to journal Physiology and Behavior. In this
study the influence of AKH signalling was studied on the senescence characteristics during
aging in D. melanogaster in a sexually dimorphic manner. This study confirms the impact
of AKH signalling in aging and senescence related characteristics in D. melanogaster. 1t is
well known that a capacity to react to OS and senescence have common features. I miss in
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ae thesis that this aspect has not been elaborated in the (1) Introduction and especially no
any reference was given to this topic in the (2) Objectives.

In overall I'm positive that these promising studies will be continued which have
both medical and general insect physiology relevance. I wish the Candidate and the
Supervisor success and fruitful accomplishments in this very interesting field. The D.
melanogaster is certainly a good model and the capacity of the TALEN and CRISPS
methods are endless in combination with physiological and behavioural tests.

Sincerely yours,
fory #-—
Adrien Fonagy (Ph.D;D.Sc)

Ecotoxicology Group (head)

Plant Protection Institute

Centre for Agricultural Research
Hungarian Academy of Sciences (MTA)

H-1022, Budapest, Herman Otté u.15
Hungary

tel: +36-1-39-18-612

Fax: +36-1-39-18-655
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Ing. Pavel Jedlicka, Ph.D.
Ustav organické chemie a biochemie AV CR, v.v.i.
Flemingovo nam. 2.

[ -4 166 10 Praha 6
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Oponentsky posudek na dizertaéni praci Milady Zemanové s nazvem:

Anti-oxidative stress response in Drosophila melanogaster
The role of adipokinetic hormone and adenosine

Autorka predklada préaci vypracovanou v ramci projektt feSenych v Laboratofi fyziologie
hmyzu, ENTU, Biologické centrum AVCR,v.v.i. Hlavni naplii prace aspirantky spo¢ivala ve
studiu linif D. melanogaster mutovanych v genech pro adipokineticky hormon (AKH) a
adenosinovy receptor (reprezentanti endokrinni a parakrinni signalizace), poptipadé jejich
kombinace. Konkrétné¢ zaznamenala reakce té€chto linii na oxida¢ni stres vyvolany aplikaci
herbicidu paraquatu. Kromé vlivu na pfezivani a méfeni exprese AKH a jeho koncentrace
v hemolymfg, byly méfeny aktivity a exprese markert oxida¢niho stresu jako je glutathion S-
transferdza a samotny glutathion. Déle byly sledovany exprese dal$ich signalnich markert jako
je target of rapamycin, FoxO a enzymt Akt (protein kinaza B) a AMPK (AMP-activated protein
kinase).

Hlavnim vystupem je prvoautorska publikace v prestiznim ¢asopise Journal of Insect
Physiology. Dalsimi pak spoluautorstvi v pé¢kném review (International Journal of Molecular
Sciences), €lanek pfipraveny k podani do redakce (Physilogy & Behavior) a ¢lanek
v neimpaktovaném ¢asopise (Animal Physiology).

Vlastni dizertace se sklada z Givodni eseje (prvnich 27 stran) a kopii vSech vyse
uvedenych publikaci.

Uvod je vzdy pfirozené v rezii kazdého autora a lze ho stavét a formulovat mnoha
zplisoby. Proto nasledujici poznamky a otazky jsou spiSe k tivaze nez k zodpovézeni béhem
vlastni obhajoby.

Uvod jako celek pusobi pon€kud nevyrovnang, hlavné diky prvni ¢asti. Informace
z obecné ekologie (organismy jsou bud’ specialisté nebo generalisté) nejsou dané do kontextu se
studovanym modelem. Je D. melanogaster specialista nebo generalista (?); jak 1ze spojit oxida¢ni
stres vyvolany na mutantnich liniich dohromady s pojmy sezénni migrace, prediktivni a
konsekvencialni dormance (?). Rovnéz mi u té€chto ekologickych pojmi chybi citace (kapitolka
1.1.1, strana 2). Podobné to plati i pro néasledujici kapitolu. Str. 5 formulace: ,,The next important
endocrine centrum is represented by prothoracic glands, which secret ecdysteroids — hormones
controlling insect moulting and metamorphosis, and reproduction.” — prothorakalni zlaza je
pfitomna jen u larvalnich stadii, proto zmiflovat zde reprodukci mize byt zavadé&jici. Str. 6
s popisem funkce hmyzich neurohormont si autorka vystacila s citaci jednoho (dnes uz) 20 let



starého review — Gide et al. (1997). Fig. 3: alignment ukazuje srovnani sekvenci AKH z riznych
druhd hmyzu s ¢aste€nou sekvenci glukagonu. Pro¢ tam glukagon neni cely, a ktery peptid
obratlovct je strukturné (nikoliv funk&n&) podobné&jsi AKH neZ glukagon? Str. 9 citace ke studiu
AKH receptoru z roku 2002 povazuji za nedostacujici — b&hem 15cti let vznikla fada dalSich
praci s touto problematikou. Rad bych vidél aspoii jedno sou¢asnéjsi review napf.:

Hauser, F., Grimmelikhuijzen, C.J., 2014. Evolution of the AKH/corazonin/ACP/GnRH

receptor superfamily and their ligands in the Protostomia. Gen. Comp.

Endocrinol. 209C, 35-49.

Z publikaénich vystupi je zjevné, Ze si autorka osvojila fadu metod od udrZzovani mutantnich
linif much, ptes aplikace paraquatu, imunodetekce aZ po molekularné-biologické postupy. Diky
nim také ziskala nové, zajimavé vysledky, které jsou jiZ opublikované nebo piipravené

k odeslani do redakce.

Pt srovnani ¢lanki publikovanych v ¢asopise Animal Physiology a Journal of Insect Physiology
si neni moZné nev§imnout piekryvajicich se experimentl a pravdépodobné i vysledkd, které jsou
jednou prezentované ve formé tabulek a podruhé jako grafy. Oponent pfirozené nevi, jestli jde o
uplné stejna data nebo jestli pokusy byly opakované znovu. Nicméné zastava nazor, Ze pouZiti
obou ¢lanki vedle sebe jako vystupt dizertaéni prace snizuje dojem’o jedine¢nosti
prezentovanych dat.

Vysledky samotné jsou védecky hodnotné a vyvolavaji fadu dotazi, z nichz nasledujici
ptikladdm jako témata k obhajob¢:

1. V publikovaném review je nastin modelu zpétnovazebné interakce AKH s transkripénim
faktorem FoxO. Pozadal bych autorku o vysvétleni této ¢asti schématu (napf. v ramci
pfipravované prezentace).

2. Autorka dokézala, Ze mutanti Akh- maji prakticky nulovou koncentraci aktivni formy AKH
peptidu (Zemanova et al., 2016; Figure 4). Nicmén¢ exprese genu pro AKH je stejnd s kontrolni
linii (Figure 5). Na druhou stranu jedina srovnatelna préace, které je zde okrajové citovana —
Galikova et al. (2015) ukazuje, Ze kontrolni linie D. melanogaster maji cca 1.5x vyssi expresi
AKH nez u AKH” (Figure 9D). Mluvi zde o negativnim autoregula¢nim systému. Jak je tento
rozdil ve vysledcich mozné vysvétlit (rozdilnou metodou genetické manipulace?)?

3.V (zatim) neopublikované praci byly ziskany zajimavé vysledky, v kterych byl korelovan vék
samcti a samic z kontrolni linie a tfi linii s mutovanym AKH spolu s expresi FoxO, TOR, AMPK
a Akt tedy markerd starnuti a detekce energie z potravy. Oponenta by zajimalo, jak lze vysvétlit
nebo diskutovat zdznam exprese Akt, ktera piekvapiveé vzriista u starych samct (Figure 4)?

4. Lisi se exprese AKH u EE-Akh a AKH-Oex (pokud je autorka méfila)?
5. Méfila autorka také expresi AKH receptoru u AKH mutantG? Bylo by zajimavé védét, jestli

existuje zpétna vazba mezi piitomnosti funkéniho — nefunkéniho ligandu a abundanci jeho
specifického receptoru.




Zavérem

Autorka ziskala fadu zajimavych vysledka, které jist& budou také slouzit jako dilezité
podklady pro dalsi vyzkum mechanismu plisoben{ AKH pfi reakci na oxida&ni stres a jeho
interakce s dalimi signalnimi drahami u D. melanogaster.

Préci doporuguji k obhajobs, Jako jeden z podkladi pro ziskan{ doktorského titulu.

v Praze 17. ledna, 2017 Pavel Jedligka
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