Evaluation of the Master thesis by Bc. Katefina Svehlova entitled “Analysis of heat shock
protein genes in spruce bark beetle Ips typographus and their importance for survival upon
exposure to heat*

(reviewed by Petr Kopacek, Institute of Parasitology, BC ASCR)

The master thesis by K. Svehlova is written in English and extents 33 printed pages including the list
of references. Formally, the work follows the common structure required by the Faculty of Science.
By the first reading, I was quite impressed by the way the thesis is written and level of English which
is much above the average of the Czech undergraduate students. Since I am rather suspicious in such
cases, | asked honestly David Dolezel (the supervisor) how independently the thesis was written. It
was pleasant for me to learn that Katefina wrote her thesis almost without any need of the supervisor’s
help and intervention. Hence, from this point of view, we deal here with an exceptional talent.

The topics of the thesis is quite challenging and demanding. I especially appreciate and respect the
courage of the author to pioneer the molecular work on the spruce bark beetle which is heavily
overused species in the ecological and political discussions but almost unexplored at molecular level.

Second, the more detailed reading, disclosed to me some week points which could be possibly
avoided in case the thesis is more carefully checked. I will mention them in the order they appeared
during reading.

(i) Surprisingly, the thesis lacks the paragraph of Acknowledgements. I believe that it is a kind of
obligatory courtesy to thank at least to the supervisor. Moreover, such an experimental work is not
cheap and mentioning the main resources which made it possible would be good at least for some
faculty people to realize that this kind of thesis simply does not fall from the blue sky.

(ii) I was not much excited by the introduction. Especially the first paragraph dealing with the studied
subject — the spruce bark beetle is rather short and the rationale behind the whole work is squeezed just
into few sentences. Much more space is given to the rather hackneyed theory and molecular
mechanism of RNA interference in several organisms. However, I missed here any information
whether or not any RNAI experiment has been ever performed in the bark beetle or a closely related
bug.

There is a print mistake in the Table 1., the first line on the page 4.

Other more extensive part of the introduction is focused on the main subject of the thesis, namely the
heat shock proteins and their regulation. Katetina helped herself with a Figure 3 showing the model of
transcriptional regulation of HSP genes expression. In the legend to this Figure, Katefina stated that
the figure was “adapted” from the work Tomanek et al., 2001. Since I could not find the corresponding
citation in the reference list, I looked into the PubMed and found that the image was simply copy-
pasted from the work by Tomanek and Somero, J. Exp. Biol., 2002. I only hope that omitting this
reference in the thesis was not intentional.

(iii) I really like the way how the chapter Methods and Materials is written. It follows very much the
style of scientific publications, without the need to describe in details pipetting schemes and copying
manufacturers’ protocols. If necessary, Katefina explains the principle of the used method or
procedure.

Just short note — the details on agarose gel electrophoresis at the end of the paragraph 3.8 should be
given earlier, most appropriately between the paragraph 3.6. (touchdown PCR) and 3.7. (DNA
extraction from the gel).

In the paragraph 3.5 is described the design of degenerate primers used for identification of HSP
orthologs in the I typographus. 1am well aware that designing appropriate degenerate primers based
on sequence homology is not a trivial task. Did you designed the primers by yourself? If not, you
should confess this fact in the thesis. If yes, than I would appreciate to see at least one example for any




HSP how did you proceed starting from the selection of related species, multiple sequence alignment
of HSP genes and identification of the suitable conserved domains used for the primer design.

Q1: In the paragraph 3.13. (dsRNA design ) you mention a theoretical risk of possible artifacts caused
by dsRNA injection and its amplification by the following PCR reaction. Could you explain, what
such artifacts could result from?

(iv) The results of the thesis can be devided into two main parts:
a) identification of 6 HSP orhologs in I typographus and their expression upon heat exposure
b) The effect of HSP70 isoform A RNAI silencing on the bug survival upon heating

The first part of the Results provides interesting data and can possibly serve as a basis for future
publication. The beetles do not survive exposure above 47 °C, and heating for 1 hr in 44°C leads to
significant increase of Hsp70A and sHspA mRNA levels. Therefore these two genes seem to be good
objects for further studies on the bark beetle heat exposure.

In the second part, Katefina gathered large qRT-PCR data sets for all 6 Hsp — orthologs obtained for a
8 differentially treated groups of beetles (heated vs. unheated — uninjected, Ringer injected, Hsp70A
dsRNA injected and GFP dsRNA injected). Unfortunately, from the RNAi experiments performed
with injection of Hsp70A dsRNA, it is not clear at all, whether it really results in Hsp70A silencing.
The obtained data are obscured by the fact, that expression of Hsp70A message is stimulated by any
injection into the beetle (Figure 7). Injection of Hsp70A dsRNA had no significant effect on Hsp70B,
Hsc70 and Hsp90 expression (Figure 8) but seemed to positively affect the expression of small heat
shock proteins sHspA and B in the heat exposed animals.

Q2: Could you explain the scale differences used in the Figure 5 and Figures 7 (relative mRNA level,
range 1-1000 vs. Hsp70 relative expression level, range 0-0.15)?

Q3: What is your evidence that RNA interference by dsRNA injection is really functional in /.
typographus?

The survival curves obtained for animals exposed to temperatures from 40 to 48°C suggest that
injection of Hsp70A dsRNA negatively affect survival time upon heat exposure. I miss here the
control experiment for not exposed beetles (room temperature).

Q4: Would not be injection of GFP dsRNA instead of Ringer more appropriate control?

(v) In the Discussion, Katefina interprets quite reasonably her data. Certainly, some speculations and
hypothesis go much behind the obtained results. First of all, it should be really clear for sure, that
RNAI of Hsp70A works.

QS5: What gene would you suggest to prove that RNALI is really functional in 1. typographus?

(vi) I checked only randomly the completeness of the cited references and found only one missing (the
above mentioned reference of Tomanek, 2001). The format of the cited references used in the thesis is
rather unusual.

Q6: Does the reference format follows the rules of any journal?

Conclusion: Despite the above mentioned comments and question, I am fully convinced that the
Master thesis by Katefina Svehlova fulfills the criteria required by the Faculty of Science of the
University of the South Bohemia in Ceské Budéjovice for the Master degree graduation and 1
recommend it for defense. I would mark the diploma thesis by the note 1 — 2, according to the quality
of presentation and answers to my questions.
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Formalni stranka:

Rozsah i ¢lenéni predlozené diplomové prace jsou standardni. Graficka Gprava ptsobi
stiizlive, ale pfitom velmi pfehledné. Angli¢tina je velmi dobra (tedy srozumitelnd). Logicky
a stylisticky je text velmi dobfe uspofadan, pieklept je pfijatelné minimum.

Drobné vytky:

e V sekci Results se ob¢as zbytecné opakuji metodické podrobnosti. (Metodika by méla
byt krystalicky jasné popséana v kapitole M&M. V kapitole Results jiz pouze
komentujeme obrazky ...).

e Tabulka ¢. 5 na stran¢ 18 je prazdna (nevyplnénad).

e Skala relativni exprese na ose y je u obrazki &. 7 — 9 jina (a nepfili§ srozumiteln) nez
u obrazka €. 5 a 6 (kde je naopak zcela jasna).

e Kapitola Conclusions je netypicky zatazena pted kapitolu Discussion. Obvyklejsi je
zatazeni zavera aZ na samém konci textu.

Veécna stranka:

Uvod je celkové velmi p&kné a prehledné zpracovan. Snad jen je mirné nevyvazeny ve
prospéch metodické a naopak na tikor konceptualni ¢asti prace. Velkd pozornost je vénovana
teorii RNAi a expresi Sokovych proteint. To je v pofadku. Ovsem podobny rozsah by si
zaslouzil také koncep¢ni rozbor vlastniho feSeného problému. Tzn. popis ekofyziologickych
souvislosti prace, zejména teplotnich podminek se kterymi se Ips typographus setkava v
pfirodé ve svém mikrostanovisti a zdivodnéni polozenych otazek.

Otazky jsou nakonec formulovany v kapitolce Goals, ale spise formou bodové osnovy
experimentalni prace.

Metodika je popsana pomé&rné jasn&. Césti tykajici se experimentalnich brouk, a
zachazeni s nimi, jsou opét mirn€ podcenény (jsou jim vénovany pouze dvé podkapitolky ¢.
3.1.a3.2.), coz také mozna vedlo k potiebé opakovat metodické podrobnosti v textu
vysledki. Naopak vSechny analytické postupy jsou uvedeny perfektné, velmi podrobné a
presné, v celkem 11-ti podkapitolkach €. 3.3. az 3.13.

Jediny drobny namét ohledné metodického postupu:

e Poizolaci celkové RNA z "vnitinosti" brouki a po osetieni DN4zou je vhodné sladit
koncentraci RNA ve vSech vzorcich na jednotnou hladinu a teprve potom pouzit
jednotny alikvot pro syntézu jednovlaknové cDNA. Tento postup zajisti unifikaci
podminek, mirné snizi variabilitu vysledkt a umozni také odhadnout stabilitu (resp.
popsat nestabilitu) tzv. referenéniho genu (byl zvolen aktin).




Diky vybornému metodickému zazemi jsou vysledky prace divéryhodné a cenné.
Podafilo se velmi ptesné zjistit horni letalni teplotu experimentalnich broukti. Byly ziskany
fragmenty sekvenci celkem 6-ti riznych Sokovych geni plus aktinu. Byla ¢aste¢né popsana
¢asova dynamika exprese Sokovych gent po subletalnim tepelném Soku. Byl proveden pokus
o inhibici exprese Sokového genu Hsp70A4 pomoci techniky RNAI a zarovei pokus o funkéni
analyzu exprese tohoto genu po tepelném Soku.

Poznamky:

e Identifikace kratkych fragmentti sekvenci pro malé Sokové geny sHSPa a sHSPb je
nejista a pouze "pracovni" (coz je oviem v praci jasné uvedeno).

e Pro pfesné zjisténi (odhad) horni letalni teploty (LT50) doporucuji prolozit body v
grafu na obr. €. 4 pfislusnou kiivkou (bud’ sigmoidou nebo pouZitim tzv. "survival
analysis") a interpolaci zcela ptesné zjistit hodnoty LT50, popf. LT90 apod., a ty
potom pouzivat pro dal$i interpretace.

e Obrazky €. 5 a 6 naznacuji, Ze zvoleny Casovy usek 180 min mohl byt pfili§ kratky na
to, aby bylo zachyceno maximum exprese (relativni ¢etnosti transkripti).

e Zda se, Ze relativni Cetnost vech transkriptl (a zv/dsté inducibilnich genti) rostla s
¢asem i u variant bez tepelného Soku (obr. €. 5 a 6). Mate néjaké vysvétleni? Jde o
odpovéd’ na vieobecné nepiiznivé podminky, kterym jsou v8ichni brouci v pokuse
vystaveni?

e Obr. 7 ukazuje silny negativni vliv Ringeru a GFP dsRNA (tedy kontrolnich zésahii)
na expresi Hsp70A.

e Obr. ¢. 10 dokumentuje hlavni metodicky problém celé prace: Je obtizné zajistit
vhodné podminky pro dlouhodobgjsi laboratorni pfezivani ktirovcei tak, aby zaroven
bylo mozné efektivné a spolehlivé sledovat jejich chovani a imrtnost. Brouci v
kontrolnich skupinéch zahynuli do 4 dnti ... Tento fakt bohuzel silné komplikuje
hodnoceni celého pokusu RNAi-uml¢ovanim exprese Hsp70A.

Diskuse je relativné€ stru¢na, ale obsahuje vSe podstatné. Autorka zde vysvétluje mozné
pfi¢iny negativniho vlivu kontrolnich zasaht (injikaci Ringeru a GFP dsRNA) na expresi
Hsp70A a rozebira moznosti feSeni tohoto problému. Fenotypicka data jasn€ naznacuyji, Ze
upregulace genu Hsp70A je vyznamnou slozkou odpovédi kiirov¢iho organismu na tepelny
stres, kterému jsou dospéli brouci (zvlasté brouci letnich pokoleni) ve svych piirozenych
podminkach opakované vystavovani. Tato posledni véta, kterd by spojovala laboratorni
vysledky s realitou v ptirodé, opét v diskusi ponékud chybi.

Celkové zhodnoceni:

PtedloZena prace spolehlivé spliiuje, a misty jisté i pfesahuje, pozadavky kladené na
magisterské dizertace. Studentka prokazala vynikajici zvladnuti metodiky a navic ziskala
velmi zajimava data. Doporucuji diplomovou praci hodnotit zndAmkou yvyvborn 4.
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