Review of PhD thesis

Title of PhD thesis: Effect of the Cry3 toxins on beetles

Author: Moataz Mostafa

Supervisor: Prof. Ing. Franti¢ek Sehnal, CSc.

Biology Centre of the Academy of Sciences of Czech republic, Institute of Entomology,

Ceské Budgjovice
Reviewer: Prof. Ing. Cudovit Cagati, CSc., Slovak Agricultural University in Nitra, Slovakia

The thesis of Mr. Mostafa try to solve a very actual problem concerned to Cry toxins and pest
beetles.

The thesis are concerned to Cry3 toxins and their effect to two beetle species. I suppose that
this should be more clearly shown in the thesis title. The title of thesis seems as a title of some
book, not the thesis. It is too general and does not describe precisely the content of thesis.
Chapter "Methodology" can be used as an instruction for any researcher in this field of study.
If Journal of Applied Entomology accepted the paper of Mr. Mustafa as the first author, I do
not need to comment the results more. Only I need to add, that corresponding author of the
manuscript was Prof. Sehnal.

Our experiments with Ostinia nubilalis larvae and powder from MON 810 maize showed, that
it is not so easy to kill the larvae. The literature informed that Bt toxin is killing the larvae, but
our larvae survived on diet with Bt-maize powder more than one month. But the larvae did
not feed and did not grow. They were long time in the same size. So I do not like the figures
with the mortality of larvae caused by Bt toxins and I would like to ask about the time. The
time of the development, the time when the insects died. At pages 63 and 64 of thesis it is the
situation after 10 days? Could you please explain, what was the situation after longer period
of feeding? Or shorter? '

Chapter 3 shows the results concerned to cadherin gene expression in distant populations and
different developmental stages and tissues of Tenebrio molitor. Even abstract explain a lot
about the aim of the study, it would be probably necessary to explain clearly the aim in
introduction. It is also not usual if chapter "Material and methods" follows the chapter
"Discussion". I suppose that author need to follow more his own results in discussion.
Discussion could not start with the next "introduction” and it would be probably better to

support the ideas and opinions in discussion with some ideas from other literature.



In suppose that reviewers of paper in chapter 4 will have more question concerned to the aim
of study and they will be not satisfied enough with discussion.

Conclusions show the contribution of the PhD thesis to the science and I agree with the
author. T do not think that author needs to explain his future plans and probably he could

speak more about practical impact of his current results.

I am not very familiar with the type or format of submitted thesis. The results of nominee are
all time covered by other co-authors (usually corresponding authors) and it is often not so
easy to define the work of PhD student and his co-operators or supervisor.

In any case, I am sure that all work was done by applicant and I would like to express my
opinion that I agree with submitting of the thesis to commission and I support the defence of
thesis with positive result.

I recommend to award the author of thesis with the degree PhD.

Nitra, April, 9, 2013

LPudovit Cagé




Posudek na disertacéni praci
Autor: Moataz Mostafa

Nazev prace: Effect of the Cry3 toxins on beetles

Pfedmétem disertacni prace je studium vlivu toxinu Cry3 Bacillus thuringiensis na travici
soustavu dvou druhti potemnikovitych, Tribolium castaneum a Tenebrio molitor. Ptestoze
mechanismus vlivu B. thuringiensis je studovan jiz dlouho, jde o zajimavou problematiku. Je
kde je praktické vyuziti B. thuringiensis nebo jeho toxind nejvyznamné&jsi. Prace se tabyva
provérenim sensitivity k Cry3 A toxinu u populaci 7. castaneum a identifikaci piftomnosti
jeho receptoru cadherinu v rtznych vyvojovych stadiich a tkanich 7. molitor, s moznym
vyuZitim ke zvySeni u¢inku toxinu v larvach broukt. Cilem vyzkumu struktury toxinu a jeho
receptorti je rozsifeni palety biopesticidli na bazi Cry toxini s cilem zasdhnout nové druhy

Sktidcit a zvysit sensitivitu jejich populaci k toxinu.

Prace (99 stran textu) se sklada z ivodni informace podrobné popisujici stav znalosti
problematiky (19 stran textu + 14 stran citované literatury), stanoveni cil projektu (1 strana
textu) a podrobného popisu metodiky (11 stran). Déle These obsahuje text tiéi publikaci. Prace,
kde disertant je prvnim autorem tfi€¢lenného kolektivu byla pfijata do tisku v European Journal
of Entomology (21 stran MS). Druha prace, kde disertant je prvym z dvojice autord, byla
zaslana do tisku pro Biological Chemistry (17 stran MS), tieti publikace je v pi{pravé pro
zaslani do tisku a disertant je prvym autorem ze Ctyi¢lenného kolektivu (9 stran MS). Thesi

uzavird shrnuti (3 strany textu).

Po formalni strance je disertaéni teze na dobré urovni. Literarni piehled je napsan velmi
prehledné a poskytuje Sirokou informaci o problematice vyuZiti B. thuringiensis a odvozenych
biopesticidi jako prostfedki pro sniZeni rychlosti vyvoje rezistence $kudct, s pomérné
vysokou specificitou u¢inku pro cilové organismy. Podrobng jsou vyloZeny znalosti Cry
toxinu a jeho receptort cadherinti v bunééné membrané, které jsou relevantni pro vysledky
obhajované disertace. Podle struktury citovanych praci (periodik, ve kterych byly uvefejnény
a dat publikace) se domnivam, Ze piehled je na odpovidajici trovni. Metodika je popsana
velmi podrobné (jak to umoziiuje nelimitovany rozsah disertace) a domnivam se, Ze jeji popis

by umoznil replikaci v8ech postupi pouzitych ke ziskani publikovanych vysledk. Rukopisy



praci, které tvoii vysledkovou ¢ast, maji Véechny,lvéetné textu teprve pro publikaci
pfipravovaného, formalni a vécnou uroveil odpovidajici moznosti pfijeti v cilovych
periodikach s if. Zavérem disertant shrnuje vysledky své vyzkumné ¢innosti a podava rozvrh
jejiho dal§iho mozného pokracovéni. Velmi.ocetiuji, Ze celd These je napséna struénym a

pfistupnym zpisobem.

Vysledkovou &ast tvoi{ MS ti publikaci. Prvni publikace pfijata do tisku v EJE (if=1.061) jiz
pro§la rigorosnim oponentnim fizenim a tvoii ,,tvrdy* zaklad pro hodnoceni relevantnosti
pfedloZenych vysledkd pro pozadavky ziskani titulu PhD. Druhy MS v sou€asnosti

v recensnim Fizeni v Biological Chemistry (if=2.965) je rovnéz kvalitnim piispévkem, ktery
jist€ nakonec vyjde v periodiku odpovidajici trovng. Treti MS v ptipravé pro dosud neuréené
periodikum mé obsahové a formalné vSechny nalezitosti nutné k zaslani do recensniho fizen,
a to rovnéZ v impaktovém periodiku. V hodnoceni kvality publikaci se shoduji s nazory
kompetentnich recenzentli povétenych redakcemi piisluSnych Casopist. Vlastni dotazy a

pfipominky nemam.

U piedkladané Teze ocertiuji nejen jeji invenéni a metodickou Groverl, ale rovnéz, a to velmi
vysoko, jeji zaméFeni k orientovanému vyzkumu a ptipadnym aplikovanym vysiedkm.
Vysoka selektivita a toxicita biopesticidu zaloZenych na bazi toxint B. thuringiensis je
nadé&jnou alternativou ve vyhledavani kombinaci pesticidii vhodnych pro oddaleni vzniku

rezistence bezobratlych $kudci, ¢lenovel a had’atek, v zemédélskych a lesnickych kulturach.

Dizertaéni praci povazuji za zdafilou a vyhovujici kriteriim ziskani titulu PhD a navrhuji, aby

autorovi byl po obh4jeni prace tento titul udélen.

Dr. Alois Hon_ék, CSec.

V Praze, dne 29.3.2013



EXPERT OPINION
PhD Thesis
Effect of the Cry3 toxin on the beetles
Author: Montaz Mostafa

by Jaroslava Ovesna

Crop Research Institute, Drnovska 507, 161 06 Praha 6 Ruzyné

The work aimed to contribute to better understanding of Cry3 endotoxin activities
and use the information in the development and improvement of B. thuringiensis-based
pesticides.ﬁDetailed structural and biochemical knowledge of the Cry toxins and their action was
expecte& to be necessary for the purpose. On the basis of such knowledge one could redesign
toxin structure to customize them to desired host range, alter activity, improve stability, and
delay or overcome resistance.

The thesis consists of five chapters, the first one represents body of the thesis, chapter 2
is represented by published article in peer reviewed journal, chapter 3 is represented by
submitted manuscript and chapter 4 by manuscript in preparation, chapter 5 aimed to present
overall conclusions of the work.

ﬁ'he first part includes a type of literature overview that is straightforward, clear and
understandable, followed by objectives, which | prefer to have at the beginning of the thesis for
better orientation of reader. | would prefer less descriptive, more condensed text of this part.
Methodology is comprised in subsequent part. It is apparent, that author has had to encompass
wide scale of molecular method ranging from RNA isolation and purification, cDNA synthesis,
PCR, DNA cloning and sequencing, but also insect rearing, toxin isolation and others. This
documents very good laboratory skills of the authfﬁ The part is finished by list of references.

| The second chapter is represented by article Activities of modified Cry3A-type toxins on
the red flour beetle, Tribolium castaneum (Herbst). Journal of Applied Entomology (accepted) by
Moataz A.M. Mostafa, Josef Vlasak and Frantidek Sehnal. The article focuses on preparation of
19 recombinant modifications of Cry3A protoxins. They were tested on the larvae of T. castaneu,
however, the derivatives were not more effective than natural protein.,@’w if
these preparation may be effective against other pests, whether other types of modification(s)
of natural protein may reach the goal and help in protection against T. castaneu.

} The chaper 3 introduced by manuscript submitted by Moataz A.M. Mostafa and Frantisek
Sehnal into Biological Chemistry named Cadherin gene expression in distant populations and
different developmental stages and tissues of Tenebrio molitor. Article deals with as cadherin a




putative receptor of the Bacillus thuringiensis Cry toxins. The study demonstrates high
conservation of the codon usage and of deduced amino acid sequence of this cadherin among a
Czech, Romanian and US populations of T. molitor. nge%er i have not noticed any extensive
sequencing of the gene or domain from various sources in the publication. E.g. sequencing of
corresponding amplicons from various strains coming from different part of the world. Can
author elaborate a bit on that ? Does author expect different alleles or different loci in the
genome ?

L The last article presented as chapter 4 is in preparation with provisional title
Enhancement of Bacillus thuringiensis Cry3Aa toxicity to coleopteran larvae by a Tenebrio
molitor cadherin fragment, CR12-MPED. In this paper author show that recombinant protein
CR12-MPEDp, which included cadherin region CR12 and adjacent membrane-proximal
extracellular domain MPED also enhanced the efficacy of Cry3Aa in tests on the larvae of T.
molitor. Article aims to bring evidence that different beetles of the same family may differ in the
binding mechanism and thus in sensitivity to Cry toxin.

Authors has not presented any other published contributions, although he presented
extensive work. I would like to know how he will further disseminate his knowledge.

The ovewall objectives of the work were fulfilled. The work may have beside its scientific
value also practical applications as the insecticidal Cry proteins are effective in killing a wide
range of insect pests. The understanding the mode of action of the Cry toxins is essential for
designing strategies to improve their activity and to counter pest resistance. The work
contributed to this aim in three areas.

¢ Identification of Cadherin 1 protein as a putative Cry3 receptor gene

e Activities of modified Cry3A-type toxins on the red flour beetle, Tribolium castaneum
(Herbst)

* Enhancement of Bacillus thuringiensis Cry3Aa toxicity to coleopteran larvae by a
Tenebrio molitor cadherin fragment, CR12-MPED.

The author of the PhD thesis proved its ébi!ity to scientific work, work with scientific
literature, laboratory skill and results interpretation. He has publish one paper in peer
reviewed journal Biological Chemistry with current impact factor 2.965, two others have been
prepared.

Author, from my point of view, fullfilled the requirements for the thesjs and thus I recommend
to allocate PhD 4

Jaroslava




