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Referee report on the master thesis: ,Role of Jun and Fos in oogenesis of the beetle
Tribolium castaneum* by Vlastimil Smykal, University of South Bohemia, Ceske

Budejovice.

Only for a short time functional genetic analyses in insects are no more restricted to Drosophila.

_ This has been mainly due to two new developments in the field of insect genetics: the rise of the
beetle Tribolium castaneum as a genetic and developmental model system and — in parallel —
the establishment of systemic RNAI as key technique to efficiently knock down specific gene
functions. In his thesis, Vlastimil Smykal made use of these new opportunities. Against the
background of functional data yielded in Drosophila he asked for the role of the Jun N-terminal
Kinase (JNK) pathway during Tribolium development, namely during oogenesis. Mr. Smykal
clearly formulated the goals of his work in three statements:

1. Cloning the Tribolium genes encoding JNK, Jun, Fos

2. Knocking down of JNK, Jun, Fos using systemic RNAi and determining their
requirement for Tribolium development

3. Analysing the roles of INK, Jun, Fos in Tribolium oogenesis

The thesis’ introduction points out the motivation to study oogenesis in Tribolium and
introduces Tribolium as a more basic insect model system compared to Drosophila. In addition
to transgenesis assays feasible in Tribolium, Mr. Smykal correctly explains the key functional
technique used in this thesis: systemic RNAi — a technique that is not working in Drosophila but
is used with great success in Tribolium. Next he briefly familiarised the reader with insect
oogenesis in order to continue with contrasting the well understood polytrophic meroistic ovary
of Drosophila to the telotrophic meroistic ovary found in Tribolium. This paragraphs needs
some_minor_corrections; page 5, line 2: trophocytes remain in the anterior part of the
rquhfaﬁuurﬂ;fmTﬁéT)ésteﬁor part; page 5, line 4: the nutritive cord represents the elongated
anterior part of the oocyte, not the intercellular bridge joining it to the nurse cells; page 6, line
10/11: follicle formation in Drosophila (and per definitionem in all insect ovarioles) is already

completed in the germarium (not at the apex of the vitellarium as stated); page 6, line 21: the
eggshell's operculum serves to allow hatching of the larva - sperm enters via the micropyle!

The closing paragraph of the introduction deals with MAP-Kinase cascades, namely the Jun N-
terminal Kinase (JNK) pathway and the developmental functions of this pathway in Drosophila,
among others in oogenesis and in triggering apoptosis as the JNK pathway was shown to
activate the cell death effector genes which elicit caspase-mediated apoptosis. In Drosophila
oogenesis, JNK pathway function was shown to be required in different contexts: stimulating
follicle cell divisions prior S6, for migration and differentiation of anterior dorsal follicle cells
in mid-oogenesis, and for triggering apoptosis/dumping of nurse cells in late oogenesis.



The result paragraph describes the cloning of the Tribolium jun, fos und JNK-orthologs. In
comparision with Drosophila there were on the one hand some evident sequence variations but
on the other hand clear sequence homologies in domains known to be crucial for specific
protein functions. Mr. Smykal correctly concluded that all three genes cloned represent bona
fide Tc-orthologs, each encoded by a single gene. Expression of jun, fos and JNK was
determined via RT-PCR throughout development, including dissected ovaries. In ovaries, jun
and fos levels were found to be constantly high whereas JNK basal ovarian expression levels
were low (however no data on JNK expression in rest of animal!?). Unfortunately the
expression analyses were not corroborated by in situ — hybridizations. Future work should aim
at establishing expression of the genes in question in ovarian tissue! To perform functional
analysis, RNAi experiments were added: all dsRNA injections were into one week old adult
females. In order to continue the analysis, I strongly recommend additional injections into pre-
adult females (pupae, larvae). This would be extremely interesting as a major difference
between Tribolium und Drosophila oogenesis lies in the pre-adult development of the ovary!
jun- and fos- RNAi assays yielded a clearly overlapping phenotype: follicle cell apoptosis
starting in  mid-oogenesis  (convincingly shown by TUNEL-assay, nuclear
morphology/chromatin fragmentation (DAPI), breakdown of actin cytoskeleton), suggesting
that also in Tribolium Jun and Fos proteins cooperate in forming heterodimers and acting
together as the canonical Activator protein-1 (AP-1). Loss of jun and fos function resulting in
premature follicle cell apoptosis is an interesting new effect, not known from analysis of the
respective Drosophila mutants. PH3 staining and BrdU incorporation experiments proved
normal follicle cell division activity in jun- and fos- RNAIi ovaries. A very nice complementary
set of experiments could demonstrate that apoptosis due to loss of Tc-jun and Tc- fos requires
caspase activity. Vlastimil Smykal performed co-injections of 7c-ICE (Tribolium ortholog of
effector Caspase-3) dsRNA with Tc-jun and Tc-fos dsRNAs, respectively. As a result, T¢c-ICE
RNAI restored follicle cell development in 7c-fos and Tc-jun RNAi ovaries through mid-
oogenesis. Future experiments should clarify which later effects of Tc-jun, Tc-fos or Te-ICE
RNA:i still abolish the production of proper eggs! Very interstingly, JNK-RNAI had no effect on
egg laying but on embryonic development (high number of dying embryos), suggesting that
activation of jun and fos during Tribolium oogenesis happens via some other kinase.

The discussion considered the relevant literature and gives a sound evaluation of the results. It
adds results from another experiment, not mentioned in the results paragraph (why?). EcR-
RNAI injections lead to a block of oocyte growth. Coinjection of Tc-jun dsRNA or Tc-fos
dsRNA with Tc-EcR dsRNA also blocked follicle cell apoptosis. What is the final fate of
arrested follicles in Tc-EcR -RNAi females?

A preliminary model for Tc-jun and Te-fos function is presented postulating that mechanical
stress resulting from oocyte growth activates a pathway where the AP-1 transcription factors
Jun and Fos ensure cytoskeletal dynamics necessary for epithelial cell shape changes and hence,
follicle cell survival. Are there alternative modes of explanation? Does it have to be mechanical
stress resulting from oocyte growth?

Vlastimil Smykal’s master thesis is clearly and fluently written; it is a pleasure to read it. A
minor point of criticism tends to some figures: they are too small and too dark to illustrate the
statements made (e.g. Fig. 15A; Fig. 9). Make new, more convincing figures before publishing
the work! The results add valuable new data on Tribolium oogenesis and encourage to pursue
analysis of JNK signalling in Tribolium oogengsis and other developmental processes in the
beetle. I recommend granting Vlastimil Smykal Msc based on his thesis; I grade this thesis 1
(excellgnt). L
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Posudek na magisterskou prici Vlastimila Smykala: ,Role of Jun and Fos in oogenesis of the beetle
Tribolium castaneum®,

Tato problematika je v soucasné dob& velmi atraktivni, nebot je potieba srovnat dlouhodobé vysledky
studia funkce genii na drozofile s jinymi hmyzimi druhy, v tomto pfipadé s modelovym broukem potemnikem
hneédym (Tribolium castaneum). Na rozdil od drozofily ma potemnik tzv. telotrofické ovarioly a vyznamné se od
octomilky li3f i uspofddanim pocate¢niho embryonalniho vyvoje.

Po obsahové strance se jednd o magisterskou praci vyjime¢né kvality. Prace zahrnuje pouziti velkého
mnoZzstvi molekulérné-biologickych metod. Hlavnim néstrojem studia pro ziskdvéani fenotypickych odpovédi se
stala. RNA interference. Autor ziskal ¢cDNA gent jun, fos a JNK pomoci RT-PCR, zni pak pfipravil
dvojretézcovou RNA, kterou injikoval do samic potemnika a analyzoval fenotypické odpovédi na oocytech
téchto brouki. Autor zjistil, Ze odstranéni transkriptii genti jun a fos podkozuje oogenezi a dochézi k degeneraci
folikularnich bungk, coz se u drozofily nenastdva. Pro vysvétleni tohoto jevu autor navrhuje hypotézu, podle
které jsou produkty genli jun a fos potfebné pro odolnost vii¢i mechanickému stresu, zpiisobenému expanzi
rostouciho oocytu.

Co se tyce formalni stranky - predloZena prace je psand anglicky obsahuje 42 stran veetnd obrazka a
piehledu literatury. Préce je psana vybornou angli¢tinou s minimélnfm mnozstvim pieklepi. Uvod informuje
ucelenou formou o hlavnich problémech zvolené problematiky, Cile prace jsou jasné definovany. Vysledky
obsahuji obrazky vétsinou velmi dobré kvality pfimo v textu, coz usnadiuje orientaci. Kapitola Material a
metody se nachazi ponékud nezvykle na konci, coZ ale nevadi. Po formélni strance by praci vyznamné obohatil
seznam zkratek jez by usnadnil orientaci ve zkratkami nabitém textu.

K autorovi mam jen nékolik dotazi a ptipominek:

1) Strana 8 — Autor se zmifluje, Ze u drozofily existuji 3 MAP kindzové kaskady. Ve skutegnosti existuji celkem
4, nebot’ v roce 1998 byl korejskym tymem nalezen druhy homolog kindzy p38 a byl nazvan p38b (ma s drive
popsanym p38a 75 % identity na Grovni aminokyselin).

2) Strana 14 - Autor provéfil pomoci semikvantitativni PCR potlaceni exprese Tc-jun a Te-fos, aviak potladent
exprese Tc-JNK ukdzana neni. Je moZné, ze RNAI knockout tohoto genu fungoval méng?

3) Strana 15, obrazek 8 znazorituje vysledky blokovéni ovipozice. V obrazku nejsou smérodatné odchylky,
hlavné ale chybi tdaje o poctu injikovanych samic (tyto idaje pak zcela chybi i v nasledujicich experimentech).
4) Strana 23 - Pouziti RNAi proti ekdyzonovému receptoru pro blokovéani riistu oocytii a tim sniZeni
mechanického stresu vedoucimu k apoptéze je problematické v diisledku t¢inki ekdyzon-respontivnich genii na
kontrolu apoptézy v oocytech, jak ukézali na drozofile napt. Terashima a Bownes (2006).

5) Strana 28 — v Materialu a metodach by mély byt uvedeny ¢isla pouzitych sekvenci z databaze potemnika.

Celkove hodnotim praci velmi kladné. Autor zvladl celou fadu modernich a zajimavych metod bun&éné

a molekularni biologie a ziskal dilezité a publikovatelné vysledky. Préce spliuje veskeré pozadavky na
magisterské prace a doporucuji k obhajobé. Navrhuji znamku vyborné.

Michal Zurovec %%\



