Opponent assessment of thesis by Silvie Fexova: Circadian clock of two insect
model species — Drosophila melanogaster and Tribolium castaneum

The thesis is about molecular mechanism of circadian clock in two insect species — the fruitfly
Drosophila melanogaster and the red-flour beetle Tribolium castaneum. The author utilizes two very
distinct experimental approaches: combination of several mutant alleles of three different clock
genes via genetic crossing of fruitflies with subsequent behavioural analysis of their locomotor
activity; and biochemical and molecular biological examination of clock gene expression of the red-
flour beetle.

The thesis is very well written in perfect English with only a few mistypes (see below) and it is fun to
read. The author showed skills both in scientific writing and in a broad range of experimental
techniques. The Drosophila part of the thesis brought some novel and interesting results and the
sheer number of mutant lines generated and analyzed is staggering. The Tribolium part of the thesis
introduced a model organism never before used in chronobiology, and although the results are
mostly negative, this stems from the original and risky attempt rather than from inadequate
experimental approaches or a lack of skills. Although the in situ hybridization failed, the author tried
hard to troubleshoot this complex labour-intensive procedure and finally suggested a reasonable
approach to further optimize the method. Also the immunodetection of Tribolium clock proteins
failed due to bad antibody despite authors best efforts.

| have the following comments and questions:

Introduction:

| miss a description of Drosophila peripheral clock in the text, i.e. the expression of clock genes
outside of dorsal and lateral neurons and how it is entrained. Can you mention it briefly?

| also miss a short summary (possibly included in table 1) of the mutants used in the subsequent
experiments (e.g. which mutants are null/loss-of-function,...).

The thesis should include detailed AIMS, preferably as a separate chapter after introduction and
before methods.

Results - Drosophila:

What is the difference between cry®, cry® and cry® mutants?

It might be useful to place a reference in the text to the figures in supplement (for the 3 major
results).

I understand why there is no statistical analysis of the results, considering their number and that
most of them would be nonsignificant, however | would at least like to know, if the per; +/+; cry™
mutant free running period at 28°C differed significantly from the other cry mutants — simple t-test
would be sufficient.

Results - Tribolium:

Plot in Fig. 8c — perA levels in larval samples were below the detection limit of the method. Yet on a
first glance the plot suggests an almost circadian rhythm in perA expression. This is greatly
misleading as the only variation in the data stems from the different levels of housekeeping gene
expression. Such a plot must not be included; table or textual description would be sufficient.

Plots in Fig. 8+9 — | don’t see a reason why should the same plots include both normalized and raw
expression levels on the common axis; if the author really wanted to graphically stress the difference
in relative expression between the splice variants, it would have been better to plot only raw data
with appropriately scaled axis.



Plots in Fig. 8+9 — What do the error bars represent? | assume they stand for SEM of 3 independent
experiments (i.e. from 3 separate RT PCR runs)? This must be mentioned specifically, preferably in
the legend.

| also suggest the use of a separate standard cDNA included in all runs, from which the standard
curve will be generated and to which the data from all time point measurements will be normalized.
This would allow showing error bars at ZT0, although | understand if it couldn’t be used due to
limited cycler capacity.

Mistypes:
- Page 6, paragraph 4, line 4: reset
- Pg8,par2, line1l:led
- Pg12, par 3, line 16: GST-pulldown
- Pg19, par2, line 3: trough
- Pg20, par1,line 2: proven
- Pg21, line 10: constant
- Pg 23, par 3, line 15: protein
- Pg24,parl,line 5: reduces
- Pg31, par3, line 1: lies
- Pg32, legends: scheme
- Pg37, par 3, line 6: missing )
- Pg49, par5, line 4: Fig 11

Conclusion: In my opinion, the work despite the above comments meets all requirements and
therefore | recommend the thesis for acceptance. | propose the grade 1.
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Oponentsky posudek
na diplomovou praci Silvie Fexové: Circadian clock of the two insect model
species: Drosophila melanogaster and Tribolium casteneum.

Préace, kterou predklada diplomantka Silvie Fexova, se zabyva molekularné genetickou
podstatou fizeni cirkadidnnich rytmid u dvou vybranych modelovych druhtt hmyzu. Autorka je
¢lenkou badatelského tymu, ktery patii ke svétové $picce v oboru biologickych hodin, a na
kvalité dila je vidét, Ze je soucasti tohoto zkuSeného tymu pravem. Prace na prvni pohled
zaujme tim, Ze je psana anglicky, coZ — pokud vim — neni pro diplomové prace bézny
standard. Angli¢tinou autorka vladne evidentné stejné snadno a pfirozené jako ¢estinou, coz
ma misty ten dusledek, Ze styl se blizi hovorovému. To by mozna pro pozd¢€jsi publikovani
nemuselo byt idedlni, ale v diplomce tim alespoii dokazuje, Ze je jejim osobnim a autentickym
dilem. Dal$im pf{jemnym piekvapenim je obsahlé a velmi kvalitni review komplikované
problematiky genovych oscilaci. Autorka se umi orientovat ve spleti nékdy si protife¢icich
vysledkl a umi najit vysvétlujici historickou linii, ktera vede ¢tenaie k pochopeni soucasného
stavu poznani obtizného tématu. Dokazuje, ze umi s nadhledem provést syntézu literarnich
dat a to, co je podstatné, srozumitelné piedat dal.

Trochu pfilis ostry se mi zda ptechod mezi timto ¢tivym uvedenim a navazujici ¢asti
Material a metody, kdy se rovnou skoéi do detailti laboratorni prace. Chybi tu ptechod co a
pro¢ se vlastné déle déla. Doporugoval bych na konci Uvodu - kdy uz &tenaf vi, jak poznani
postupovalo - zopakovat a jasné formulovat otazky, které zatim zGstavaji oteviené a které
praveé chee autorka svou experimentélni praci néjak fesit. Tedy trochu konkrétnéjsi cile, nez
jen obecné véty z 1. strany Uvodu. Idealni by bylo mit uZ také dopiedu zformulovanou
predstavu (hypotézu), co se da ¢ekat a co by z toho plynulo. Autorka urcité s n¢jakym
povédomim svého piispévku do celku poznani do prace vstupovala. Na druhou stranu chéapu,
Ze se v neznamém terénu nedd vse predvidat a ze se dil¢i cile objevuji az za pochodu.

Césti vénované metodice a vysledkiim jsou opét velmi kvalitni a sv&d&i o tom, Ze
autorka zvladla celou skéalu metod moderni $pickové biologie od RT PCR, pies in situ
hybridizaci k imunocytochemii a behavioralnim metodam véetné zpracovani jejich vystupt ve
formé rady prilozenych tabulek graft a diagramui.

Navazujici ¢ast Diskuse je dikazem vyspélé a samostatné schopnosti autorky srovnat
vlastni data s cizimi, diskutovat pfipadné rozpory a navrhnout hypotézu feseni i kroky
k jejimu ovéfeni. Ac¢koliv zdaleka ne vSe vyslo podle ptedstav, autorka ziskala mnozstvi
cenného materidlu uzite¢ného nejen pro dalsi praci své laboratote, ale i pro svétovou
chronobiologickou komunitu.

Prosil bych o zodpovézeni téchto otazek, které mne pfi Cteni zaujaly:

1) Jaky m4 autorka ndzor na piipady zpomaleni cyklu pfi plisobeni vyssi teploty (mutace
per” a tim™). Nemél by se cyklus za vyssi teploty rozb&éhnout naopak rychle;ji?

2) Jakym zptisobem funguje entrainment — synchronizace s vn&j$imi svételnymi rytmy -
u Tribolia, kde chybi fotosensitivni kryptochrom 1?

3) Poznamka k ,,nejhor$imu nalezu®, ze totiz Tribolium nevykazuje periodicitu ve tme:
Existuje néjaky jiny takovy znamy p¥ipad? Neni vlastné neexistence endogennich hodin
nécim naopak velmi cennym z hlediska poznani fylogeneze a vyznamu rytmicity?

Zavérem: Predlozenou diplomovou praci hodnotim jako velice kvalitni a
doporucuji jeji prijeti.

V B¢, 23.1. 2010




