Opponent’s Review of Petr Tomek’s Master Thesis:

Muscotoxins: novel cytotoxic undecapeptides
with unique structural elements and mechanism of action,
isolated from soil cyanobacterium Nostoc muscorum.

The goal of this thesis was to extract and purify previously unknown cytotoxic compounds
from a cvanocbacterium present in the soil and evaluate their possible anticancer applications.

In my opinion, this is a very well written thesis with an extensive and meaningful review on
the current applications of natural compounds in cancer treatment. The procedures have a
logic sequence, directed to solve the issues that were being presented as the work was being
developed. Also, the broad range of techniques applied, both analytical and biological, can be
very positive for the formation of the future scientist. Results and conclusions followed the
same criterious logic sequence. 1 believe that there are many positive things in evaluating the
numerous compounds produced by this incredible combinatorial machinery present in
cyanobacterias. Of course, not all these compounds will be used in treatment for cancer, or
even as biological probes for studying intracellular pathways, but it is important to test as
many of them as possible.
Because the thesis is so well written, | feel obliged to mention some formal details dealing
with the consistency of the text. There are some typographical errors that could easily be
avoided using spelling and grammar tools present in any word processor (as 1 did to write this
text). There are references not linked to the text (examples: “SLAUGHTER, M. R,
BUGELSKI, P. J. & O'BRIEN, P. J. (1999)” and “SQUATRITO, R. C., CONNOR, J. P. &
BULLER. R. E. (1995)”), that could also be avoided using some reference management
software. Consistency is also lacking in the abbreviations (a page with a list of abbreviations
~oefore the inroduction can help a lot peopie reading and understanding the text); in figure
legends {example: “Figure 1.8 versus “Fig. 1.97), and their reference in the text, and units
and companies description.
As I have mentioned before, the procedures, results and discussion are well described in a
logic sequence. [ have, however, two questions:

I- It is mentioned in the discussion that no apoptic effect could be attributed to these
compounds. Is there some experimental evidence supporting this result? | could not
find it in the text.

2- Why “Antitumour application of this compound is not feasible™? Viability studies
showed a window of concentration where only HeLa cells had their viability strongly
reduced, while other cells remained unaffected. All further experiments were
performed exclusively with Hela cells. Also, suboptimal doses of synergistic
compounds can be used in combination therapy avoiding individual cyvtotoxicity.

In summary. Petr Tomek demonstrated excellent biochemistry skills and the ability to present
them in the written form, accompanied by an excellent state of the art review. Also, the ability
to use a large number of different techniques with the objective of pursuing an objective is
admirable.

Taken together, | sugpest the grade Excellent.

Antdnio Pombinho, MSC. Prague, 24th May, 2010
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Oponentsky posudek na praci Petra Tomka ,,Muscotoxins: novel cytotoxic
udecapeptides with unique structural elements and mechanism of action, isolated from

soil cyanobacterium Nostoc muscorum.*

Price Petra Tomka se zabyva velmi ndroénym tématem, jimzZ je hledani novych biologicky
aktivnich molekul v netradi¢nich piirodnich zdrojich. JiZ samo zvladnuti jejich izolace,
analyzy a identifikace vyZaduje poctivy kus préce.

Pfedkladana price ma celkem 93 stran. Uvod préice tvoii ambiciozni prehled latek
potencialné vyuzitelnych k 1écbé rakoviny, ndsledovany piehledem metaboliti sinic. Na
strané 36 jsou formulovany cile price jimiZ jsou izolace, identifikace a urCeni biologické
aktivity nového metabolitu, jehoZ vybér se fidil jednak biologickou aktivitou, jednak vyplynul
z porovnani molekulové hmotnosti s knihovnou dosud popsanych latek.

Te&zisté prace autora spoCivd zejména v detailnim prozkoumani podminek izolace
nového metabolitu a velice detailniho propracovani analytickych a preparativnich metod.
Popis prace i detailni diskuse vysledkd nenechdvd pochyb o mnoZstvi price odpracované
rukama. Spravné zvolend strategie postupu pak vedla k nalezeni opravdu unikatniho
metabolitu nazvaného muscotoxin. Velmi cennym piinosem priace je multidisciplinarni
preklenuti pocinaje biotechnologii, extrakci, izolaci, charakterizaci aZ po velmi dobie
komentovany biologicky acinek. Velka erudice autora je rovnéZ patrn na rozsdhlém piehledu
literatury, ktery neni pouze piehledem, ale jednotlivé odkazy jsou velmi dobfe zpracovény a
komentovany v textu.

Po formalni strance je prace psdna piehledné, pomérné vzletnym stylem odriZejicim
nadSeni autora a je dobfe piistupna ¢tendafi.

K praci mam né€kolik pifipominek, které ale v zésadé¢ nesniZuji vybornou kvalitu
piedloZeného dila:

1. Experimentalni préce velmi detailné popisuje viemozZné podminky a experimentalni
parametry, nicmén¢ dosti citelné postrdda navazky a zcela pak vytéZzky jednotlivych
krokl. Byl-li toxin izolovan, $lo dozajista zpétné pouZit jeho odezvovy faktor ke
kalibraci metod. MoZnd jsem néco piehlédl, ale i pfes vyvinuté Gsili jsem nezjistil,

jaka byla produkce metabolitu na hmotu biomasy nebo objem fermentoru.

[

Popis Y osy grafu Fig. 3.2. na strané¢ 48 je pon€kud zbé&sily, dozajista nebyly
extrahovény ionty, nenf zcela zfejmé jakd hodnota byla odectena a zda MS detektor
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neni pii koncentraci 10"’ presycen. Drobné nepresnosti v popisu MS dat jsou napf. i

na pfedchozi strance (885 a 1111 nejsou m/z).



3. Priace je multidisciplinarni, coZ je samoziejmé velmi dobfe, ale v ramci disertaéni

W #

prace by bylo vhodné&;si vice vymezit praci autora a data poskytnuta ostatnimi ¢leny
tymu, praci by to rozhodné nesniZilo.

4. Pojmenovéni nové latky je vyhradné pravomoci autora. TudiZ jen malino a z povzdali
si dovoluji komentovat, Ze jsem samoziejmé nepiehlédl jméno sinice, ale daleko vice
se béZnému Ctenafi vybavi Celed Muscoidea a jeho nejbéZnéjsi zastupce Musca

domestica, coZ muZze vést trochu ke zmateni, co m4 ta latka spoleéného s mouchama.

Pfes drobné vyhrady, povaZuji celkové praci Petra Tomka za velmi dobrou a doporucuji ji

k obhajobé.

V Ceskych Budgjovicich 16.5. 2010

BraniSovska 31

Ceské Budg&jovice



