Oponentsky posudek
na disertaéni prici Mgr. Jana Stehlika: Circadian rhythms and photoperiodism.

Mgr. Jan Stehlik predklada prici, kterd je vysledkem jeho badatelské aktivity v oblasti
pravidelnych dennich a sezonnich oscilaci Zivotnich déji Zivocicht. Vizkum molekulamich
principt téchto oscilaci je téma relativné mladé, rychle se rozvijejicl a udrzet $pickovou
kvalitu prace ma mezindrodni trovni je nepochybné intelektuding i technicky velmi naracnd.
Nutno fici. Ze tym, Kterého se stal disertant ¢lenem, ndlepku Spickové kvality pravem md,

Prace je celid psana v anglickém jazyce a zatind piehledem problematiky a
vyzkumnych ¢ilii vychizejicim z detyhodného souboru literdrnich zdroj.

Pozornost oponenta pak rychle sklouzne na publikace, jich? je disertant autoren. Jsou
to jiz publikovany casopise Genetics pretistény v originale, kde je Mgr. Stehlik ¢lenem
autorského kolektiva, a dalsi rukopis v tiska v Sasopise Jonrnal of Biological Rinthms, jehoy
je disertant hlavaim auterem. Ke kvahite textu samotného a vizkumné prace, které se stala

zikladem jiz plijatych ¢linkn, mi nepiislusi se dlouze vyjadfovat, jisté byeh to nesvedl

zevrubném procteni ¢lanki mohu konstatovat tolik, Ze autor nepochybné zvladi nirocné
techniky soucasné Spitkové biologické védy, Ze je dokdze smysluplng interpretovat a
presentovil.

Otdzky. na které obé prace hledaji odpovédi jsou velmi zajimavé u zavazné z hlediska
obeené biologického puzndni. Srovnévaci piistup pouZity autorem pii hleddani oscilaci genti u
Musca domestica vytypovanyeh podle situace u octomilky byva nékdy - pouze jednu stopu
sledujicimi badateli - opomijen. Pritom mitze poskytnout celistvy pohled na evoluci dangé
funkee a divi odpoveéd na otazku po jejim smyslu a logice. Druhd otdzka po spojitosti mezi
vnitinimi hodinami & vnitinim kalenddfem (fotoperiodickymi hodinami) je rovnéz obecné
velmi zajimava. V¥sledky ziskané a publikované autorem pfispivaji k posunu pozndni v obou
oblastech.

Zamefim-li pozornost na tvodni text, které je zrejmé vvhradnim dilem disertanta,
mohu konstatovat, Zze kvalitni angli¢tinou srozumitelng a s vvuzitim Sirokého literamiho
zikladv uvadi do naroéné problematiky. Cenim si toho, Ze autor umi svou priei piedstavit i
v 8irSim kontextu. stejné jako navrhnout dal¥f sméry v¥zkumu (v zavéreéném Shrnuti),

K formdlni jazykové, typografické sirdnce nebo ke ¢lenéni nemam Zadné vaznéjsi

namitky,




Pripominky a dotazy:

Str. 47: Prosim o vysvétleni: Z argumentace prvniho celého odstavee mi neni jasne,
pro se autor zaméril prave na fim gen jako na kandidata propojeni cirkadiannich a
fotoperiodickych hodin, Pro¢ ne 1aké na period gen? Oscilace mRNA u npd mutantu zmizely
piece jak u timeless 1ak u period.

Str. 9.: K uvedené otdzee zda je ..negative feedback oscilator™ model spise vyjimkou
nez pravidlem bych jen podotkl, ze se domnivam. Ze jakékoli (nejen biologicke) oscilace a
tedy 1 jakékoli rytmy jsou zalozeny na negativni zpétné vazbe. Negative feedback oscilator by
tedy byl univerzilni a obeené stale platny termin.

Napi. str.3, 4: Mala formalni chyba: Pofadi viceCetnych citovanych referenci v textu,

Vetsinou jsou v zavorkach uvedeny chronologicky od nejstarsi, ale ne v2dy.

Celkové hodnoceni:  Disertant zpracoval narocné téma velmi dobie a dokidzal tim
sve 1eoretické i praktické schopnosti k védecké praci. Jsem presvédéen, Ze rozsah a kvalita

prace plné odpovidd pozadavkam kladenym na disertaéni prici a doporuduji ji k obhajobé.

V Brme, 9.4.2008 RNDr, Martin Vacha\PhD

oponent




Posudek diserta¢ni prace doktoranda Mgr. Jana Stehlika na téma ,,Circadian rhythms and

photoperiodism in insects”

Oponent: PharmDr. Alena Sumova, CSc., Fyziologicky tstav AVCR, v.v.i., Praha

Ve své diserta¢ni praci se Mgr. Jan Stehlik vénoval velmi aktudlnimu tématu, které souvisi

s mechanismem casové regulace fyziologickych d&ji u hmyzu. Specifickymi cily bylo
objasnéni molekularniho mechanismu, ktery ¥idi cirkadianni rytmy u Musca domestica véetné
jeho srovnani s mechanismy dfive popsanymi u Drosophila melanogaster a zkoumani ulohy
regulace genu timeless pfi mechanismu fotoperiodické indukce diapauzy u larev Chymomyza
costata. Reseni téchto otazek pfineslo fadu zasadnich vysledki, které jsou soudésti 2
primarnich publikaci a o jejichZ kvalité neni pochyb vzhledem k vysi Impact faktorti obou
Casopist (IF 4,242 a 4,633).

Podil prace Mgr. Stehlika na pfipraveé obou publikaci byl bezesporu vyznamny. V piipadé
publikace Codd et al., Genetics 177: 1539-1551, 2007 se podilel na klonovani a sekvenovani
6 homologli hodinovych gent Musca domestica a provadél stanoveni hladin jejich transkriptt
pomoci Real-Time RT PCR. V ptipadé druhé publikace, kterd je v soucasnosti ve stadiu
manuskriptu pfijatého do tisku v J. Biol. Rhythms, je jeho zésadni podil ziejmy jiZ z toho, Ze
je prvnim autorem prace. Vzhledem k tomu, Ze obé préace prosly naro¢nym recenznim

fizenim, nemam k odborné strance disertacni prace Zadné namitky ani pfipominky.

Po strance formalni je prace sloZena z Givodu, ve kterém je shrnut soucasny stav poznatki
vztahujicich se k pfedmétu disertace (12 stran) s relevantnimi literarnimi odkazy (14 stran),
z kopii obou publikaci, ve kterych jsou a nebo v brzké dobé budou vysledky disertace
zvetejnény a dale ze souhrnu (8 stran), ve kterém je pro kazdou z praci samostatné uveden
komentar k vysledkiim, zavér a vyhled do budoucna. Zavére¢nou kapitolou je piiloha

s abstrakty ze 2 konferenci, jichz se Mgr. Stehlik u¢astnil. Pokud bych se méla vyjadiit

k obsahové strance, mam nékolik poznamek, tykajicich se pfedevsim ¢asti uvodu. Tato
kapitola je koncipovana dosti obecné se snahou shrnout informace o mechanismem
cirkadianni (kapitola Circadian rhythms) a fotoperiodické (kapitola Photoperiodism and
diapause) regulace u riznych Zivoc¢isnych druhti. Vzhledem k omezenému rozsahu této

kapitoly by bylo podle mého nazoru vhodnéjsi zaméfit se hloubéji na tyto otazky specificky u



hmyzu. Napfiklad vzhledem k tématu disertace postrddam podrobnéjsi souhrn zékladnich

informaci o struktufe cirkadianniho systému u riznych druhtt hmyzu. Také soucasny pohled

na model jak funguji cirkadianni hodiny na molekularni urovni u hmyzu je popsan az pfili§

vvvvv

simplifikaci a tim i k jistym nepfesnostem. Na piiklad:

(13

Tvrzeni na str. 2, Ze ,,every circadian system consists of three parts...” s odkazem na
praci Klein et al., 1991, je pro sav¢i cirkadianni systém dnes jiz nepfesné. Savéi
cirkadianni systém je v soucasnosti vniman jako sit’ oscilatort, které jsou hierarchicky
uspofadany tak, Ze centralni hodiny v suprachiasmatickych jadrech koordinuji fazi
perifernich hodin uloZenych téméf ve vSech tkanich téla. I kdyz je jednoduché schéma
»~input — oscillator — output™ jiz ponékud piekonané z hlediska sav¢iho cirkadidnniho
systému, mizZe naopak vyhovovat v piipad¢, kdy jsou vSechny oscilatory v téle
fotoreceptivni a tedy vice méné rovnocenné.

Tvrzeni na str. 5, Ze ,.,circadian rhythms are found in virtually all studied organisms*
je nepiesné, protoze cirkadianni rytmy nebyly i pfes velkou snahu doposud popsany
napf. u kvasinek.

Formulace tykajici se rytmu ve spanku a bdéni u hlodavct a dalSich savci na str. 5
»most of them sleep at night, but rats and hamsters sleep mostly during the day* je
zavadgjici, protoZe ji 1ze chapat tak, Ze potkan a kie¢ek, jakoZto no¢ni Zivoc€ichové,
jsou vlastné vyjimkou mezi jinak pifevazné dennimi hlodavci. Ve skute¢nosti je podil
noc¢nich a dennich hlodavct spiSe vyrovnany. Také tvrzeni ,,...some of them lower
their temperature during sleep™ je nepiesné, protozZe denni rytmus v télesné teploté

s niz§imi hodnotami ve spanku byl popsan u vSech savci véetné ¢lovéka.

V odstavci na str. 6 tykajicim se poruch spanku v disledku tzv. cirkadianniho stresu*
zpusobeného sménnym provozem je uvedeno: ,, ...these people may also eventually
develop some of the several chronic sleep-wake syndromes and mood disorders...for
example FASP...”. FASP je ale dédi¢na geneticka porucha spiSe nez nasledek prace na
smeény.

Véta na str. 11 ,, The presence or absence of photoperiodism in humans bas not been
established™* neni pfesna, protoze studie ukazaly, Ze fotoperioda ovliviiuje dokonce
dnesniho ¢lovéka a to zvlasté v pfipadé, pokud Zije mimo urbanistickou spole¢nost a
pfirozené synchronizatory nejsou zastinény (napf. Roenneberg and Aschoff, J. Biol.

Rhythms 5: 195-216, 1990, Roenneberg and Aschoff, J. Biol. Rhythms 5: 217-240,



1990, Roenneberg, J. Biol Rhythms 19: 193-195, 2004, Vondrasova-Jelinkova et al.,
Brain Res. 816(1):249-53, 1995).

Tyto drobné nepiesnosti viak v Zadném piipadé nemohou ovlivnit hodnoceni odborné kvality
préace, ktera je mimofadné vysoké a je dobrym pfedpokladem budouci Gspésné védecké

kariéry Mgr. Stehlika. Doporucuji proto jeho diserta¢ni praci k obhéajeni.

V Praze dne 21.3.2008 PharmDr. Alena Sumova, CSc.
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Report on Ph.D. thesis for the Degree of Doctor of Phylosophy entitled:
“Circadian Rhythms and Photoperiodism in Insects”

Thesis submitted to the University of South Bohemia, Faculty of Science,
by Jan Stehlik

General Summary of work presented and Comments

The thesis deals with molecular and behavioural features of the endogenous circadian and
photoperiodic clocks in two insect species, the housefly Musca domestica and the drosophilid
Chymomyza costata.

Circadian rhythms are a basic property of living systems, that impose a 24 h temporal
organization of behavioral and metabolic activities in many higher and some lower organisms.
These rhythms are determined by endogenous oscillators that can be entrained by environmental
stimuli. Seasonal phenotypes, such as diapause in insects, are also controlled by endogenous
oscillators. While we know very little about the molecular organization of the seasonal clocks, the
genetic and molecular dissection of the endogenous circadian, 24 hour clock has made considerable
progress since the molecular identification of the first clock gene in Drosophila in 1984.
Understanding how the clock works, represents a major effort for several hundred research groups
throughout the world, because of its enormous implications for human and animal health and well-
being. Although much progress have been made in the studies of the circadian clock in the model
organism Drosophila melanogaster, the studies of circadian clock in other insects lags behind,
largely due to the lack of genetic tools and good reagents, in particular efficient antibodies.

The thesis presented by Jan Stehlik attempts to answer some of the fundamental questions
of the circadian and photoperiodic clocks in non-Drosophila insects. The major goals were: (a) to
study the anatomical and cellular organization of the circadian oscillator, in the housefly Musca
domestica, and (b) to investigate on the molecular nature of components of the photoperiodic clock
in another dipteran, the drosophilid Chymomiza costata.

The thesis represents a well presented, highly articulated research work which has been
condensed in an up-to-date progress report on circadian rhythmicity and photoperiodism and
diapause, and two scientific articles published in excellent and prestigious journals. The results
obtained are well explained and the rationale behind the proposal is set out clearly. It is evident that
a great deal of effort has been put into the experimental implementation of the research and in the
compilation of this thesis.

In the first article, dealing with the circadian rhythm gene regulation in M. domestica, it has
been tested if the classical model of the circadian clock, in which the PER and TIM proteins cycle
and co-localize in the nucleus of key clock neurons giving rise to a transcriptional negative feedback
loop, apply also to M. domestica. This model fits in Drosophila and, at least for PER, in mammals
too. Previous ICC and Western blot studies done in M. domestica as well as in other insect species,
have shown that PER is only cytoplasmic and doesn’t cycle, suggesting that some dipteran exhibit a
non-canonical clock.. The study to which Jan Stehlik has significantly contributed, provides, thanks
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to an immunofluorescence approach applied to confocal microscopy, a finer level of analysis of
PER’s localization at subcellular levels, and also in the whole brain. In fact, it turned out that some
brain neurons have cytoplasmic PER, but the neurons that likely represent the pacemaker neurons
have nuclear PER and TIM, and their projection patterns are similar to those described in
Drosophila. Consequently, there may be similar clock neuronal organization in the housefly as in
Drosophila, in spite of the non-cycling of the protein at the Western blot level.

In the second article, dealing with the molecular regulation of the photoperiodic induction of
larval diapause in the drosophilid Chymomiza costata, he has characterized a mutant strain which
does not respond to photoperiodic changes and consequently does not undergoes diapause. By using
different approaches like Quantitative-RealTime-PCR, immunohistochemistry and sequencing, it
has been suggested that the observed effects on photoperiodic phenotypes could be due to a
mutation localized in the 5°-UTR region of the timeless clock gene. These results are very important
and stimulating as they connect a cardinal component of the insect circadian clock to a fundamental
non-circadian function. Moreover, these results propose C. costata as an excellent model organism
to further analyse the still-unravelled relationships existing between circadian and seasonal time
controls.

The overall results and their discussion have already benefited from referees comments prior
to publication and I do not have any further criticism or specific comments on the two papers which
largely form the thesis. In conclusion, I believe that the data presented, and their discussion thereof,
constitute a significant addition to knowledge on the architecture and functions of the circadian
biological clock and on photoperiodism in insects, thus pointing the way for future studies.

Final considerations

[ think that Jan Stehlik deserves praise for his excellent experimental work and for the clear
presentation, analysis and the interpretation of the data, which are sound and lead to quite
interesting conclusions. In keeping with the above considerations, I conclude without reservation
that the thesis presented by Jan Stehlik be accepted for the Ph.D. degree of the University of South
Bohemia.

Padova, 14 April 2008

Rodolfo Costa,
Professor of Genetics,
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