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My overall impression of the submitted work is a good one and I will recommend
accepting it as a PhD thesis. Let me go now into details.

Content and structure

In the dissertation thesis are discussed codes and coding technology. Thesis consists of 3
chapters. It contains introduction, contemporary state and application of correction codes.
With thesis are attached also results of candidate research in the form of publications.
Based on contemporary state it can be stated that thesis represent interesting applications
of coding techniques.

Quality and defined aims
Quality of candidate thesis can be evaluated from graphical and formal point of view. In
both views it can be stated, that level of quality is good.

Selected methods
In proposed thesis candidate used rigorous methods and its research follows standard
scientific criteria.

Scientific formalism

Proposed thesis contain all indices of right attributes of scientific formalism and based on
general rules for doctoral thesis from different universities it has to be stated, that no
serious serious mistakes were found in candidate thesis and thus thesis can be regarded
like scientific paper in general.

Content and structure

The results, which shows application of evolutionary algorithms to estimate some
selected parameters of complex metabolic processes is promising and suitable topic. With
thesis are attached also results of candidate research in the form of publications.

Based on state of art it can be stated that thesis represent interesting applications of
evolutionary algorithms.



Question and remarks
In proposed thesis I would have following questions and suggestions:

e Today a rich set of evolutionary algorithms exist. Can you explain how would you
use them in area of your scientific interest?

e You are using data of metabolic processes. Please could you provide us — show-
demonstrate what kind of databases belonging to bioinformatics do you know?
What data format are they written? What SW can be used to read them?

e You have compared three algorithms. Are there another bio-inspired algorithms
used in bioinformatics? Which one? For what application?

Conclusion

Ph.D. candidate Anastasia Sluitikova Lebedik published his results on various
conferences and workshops with good responses.

In proposed thesis of Anastasia Slustikova Lebedik, MSc. is demonstrated ability of
independent scientific work. According to objective criteria, the proposed thesis is
suitable and fully meets criteria for defense process.

I recommend proposed thesis for defense.
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The thesis of topicality

The dissertation investigated parameter estimation of well-studied metabolic systems using
modern evolutionary techniques. Doctoral thesis are focused on relatively new algorithms, so
called ,.evolutionary algorithms®, which has been developed approximately 35 year ago by
John Holland and further developed and improved by others. Level of importance of
candidate thesis directly comes from field of evolutionary techniques itself. The doctoral
thesis provides up to date theoretical basis for the study of metabolic networks. The
dissertation is actual topic in these days.

The fulfilment of the objectives laid down by the thesis

The doctoral thesis provides up to date theoretical basis for the study of metabolic networks.
It includes comparison of algorithms performance in identifying model parameters.
Furthermore, selected evolutionary algorithms were applied to modelling of metabolic system
with unknown properties. It is possible to say that the aims of the thesis are fulfilled.

The procedures used to resolve problems in achieving the results starting the doctoral student
own contribution

Research and consequent scientific reports in general, has to follows some formal rules. These
rules are basically how to write scientific reports, how to cite literature etc. Based on my
experiences with doctoral thesis from different universities I have to say, with my pleasure,
that I have no found in candidate thesis serious mistakes and thus thesis can be regarded like
scientific paper in general. In the dissertation thesis is discussed evolutionary algorithms use
on evolutionary modeling of cell processes. Thesis consist of results, which shows that
application of evolutionary algorithms to estimate some selected parameters of complex cell
processes is promising and suitable topic. With thesis are attached also results of candidate
research in the form of publications. Based on state of art it can be said that thesis represent
interesting applications of evolutionary algorithms. In proposed thesis candidate used rigorous
methods and its research follows standards scientific criteria.



The practical applications of this thesis on its importance for the development of the
respective scientific discipline

Based on well results and applications of evolutionary algorithms itself, it is clear that
designed method in doctoral thesis can be applied ‘on real-world bioinformatics problems.
There are only limits on programme skills of, appropriate user and limits coming from
optimized problems itself. Power of the evolutionary algorithms can thus save a lot of money,
when applied to industry. From this point of view is clear that topic and results of doctoral
thesis is of high importance with highly probable impact on practical applications and
scientific discipline.

The formal layout and language of this thesis

Quality of candidate thesis can be evaluated from graphical and formal point of view. In both
views it can be stated, that level of quality is very good. The language is on good level.

Question and remarks

In proposed thesis I would have following questions and suggestions:

. What kind of problems in bioinfomatics, on which can be used evolutionary
algorithms. Please propose examples. .

. What problems of bioinformatics can be deﬁned like problem of automatic control?

. Please propose how can be used suggested algorithms in decision making processes.

Conclusion

Ph.D. candidate Anastasia Slustikova Lebedik, MSc. has published his results on various
conferences and workshops. They were accepted by scientific community.

In proposed thesis of Anastasia Slustikova Lebedik, MSc. is clearly demonstrated ability of
independent scientific work. According to my opinion, the proposed thesis is suitable and
fully meets criteria for defence process.

My conclusion is that 1 recommend proposed thesis for defense.
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Oponentni posudek disertaé¢ni prace
Anastasie Slustikové Lebedik, MSc.
sEvolutionary Modeling of Cell Processes*

Disertatni prace Anastasie Slustikové je zaméfena na aplikaci evoluénich algoritmi
v oblasti l1ékafstvi, a sice v oblasti bunéénych procesii a metabolismu.

Aplikace metod umélé inteligence v 1ékafstvi je v zaméFeni technické Skoly dost nezvyklé
a vyzaddalo si i konzultace sodborniky z Lékafské fakulty Masarykovy univerzity.
Multidisciplinarni charakter disertace je vSak nutné vysoce ocenit, protoZze doktorandka
ukazuje, jak Siroké je uplatnéni algoritmd teoretické informatiky a metod globalni
optimalizace i mimo ramec technickych aplikaci.

Préce je aktudlni a svou obtiznosti spliiuje naroky, kladené na disertacni prace.

Autorka v uvodnich dvou kapitolach rozebira zaméreni disertace, stav védeckého poznéni
ve zkoumané védecké oblasti a formuluje cile prace, kterymi jsou:

1. Aplikovat evoluéni techniky k modelovani metabolickych systémi.
2. Vyhodnotit a porovnat chovani algoritmd.

3. Aplikovat vybrané evoluéni techniky k odhadu parametri modelu glykolyzy v lidskych
kmenovych burikdch na redlné experimentalni data.

Uvedenym cilim odpovida struktura prace. V teoretické ¢asti rozebirajici metody, které lze
k feSeni problémil pouzit, se autorka z tfidy evolucnich algoritmlG zameéfila na genetické
algoritmy (GA), diferencidlni evoluci (DE) a samoorganizujici migracni algoritmus (SOMA).

Kli¢ovou &asti prace jsou pak pripadové studie z vlastni aplikacni oblasti.

Prvni znich studuje metabolicky systém mocovinového cyklu, dalsi se zabyva
problematikou anglickym terminem oznaCovanou jako three-step pathway, jejiz Cesky
ekvivalent ,téistupfiovd cesta“ laikim v oblasti lékafstvi asi moc nefikd, tfeti zkouma
moznosti metabolického modelovani glykogenolyzy v kosterni svaloviné a posledni je
zaméfena na metabolické modelovani glykolyzy v lidskych kmenovych buiikéach, jak je
formulovano v poslednim cili prace. Prvni cil prace pokryvaji prvni tfi pfipadové studie a
splnéni druhého cile je soucasti viech ptipadovych studii. Autorka formuluje u€elovou funkci
problémt a ukazuje, jakym zplsobem problémy z oblasti lékafstvi reprezentovat, aby byly
fesitelné genetickymi algoritmy, diferencidlni evoluci a algoritmem SOMA a ddvé doporuceni
k nastaveni jejich parametri a diskutuje ziskané vysledky a provadi jejich porovnéni.

Prace je napsana velmi dobrou angli¢tinou a je cenna i z hlediska terminologie v této
technickym specializacim vzdalené oblasti. Graficka stranka disertace je rovnéZ na vyborné
urovni. Prace obsahuje pfehled obrazki, tabulek, pouzitych symbolti a zkratek, a tedy i
prehled pojmii z oblasti informatiky i 1ékarstvi, ktery usnadiiuje orientaci v netrividlnim textu.

Jedinou korekturni pfipominku mam k obratu ,,a jinymi komponenty* na str. 5, v angli¢tiné
se sice pouziva pojem ,,component®, v estin€ je vSak uvadén vZenském rod€ jako
,komponenta“, mélo by tam tedy byt ,,s jinymi komponentami®.

Je tieba Fici, Ze vSechny modely jsou nelinearni a bylo tfeba odhadnout jejich parametry,
aby bylo moZné predikovat dynamiku systému. Ziskané vysledky autorka Siroce diskutuje u
vech pkipadovych studii a porovnava, nakolik pfesné jsou pouzité metody ve studovanych
aplikacich, mimo jiné pfisla k zavéru, Ze genetické algoritmy v porovnani se zbyvajicimi
dvéma metodami (DE, SOMA) dévaji horsi vysledky v predikci chovani metabolit, spravné



predikuji chovéni pouze tfi ze Styf metabolit a zlepSeni nepfina$i ani zvySeni potu jedincl
v populaci genetického algoritmu.

Dotazy na disertantku:

1. Ve vysledcich price zdiraziiuje novatorsky zpisob pouZiti algoritmu SOMA v oblasti
biovédy. V &em je pravé pouZiti algoritmu SOMA tak novatorské, kdyZ jde o jednu
zmetod globalni optimalizace? Nebylo by stejné novatorské pouziti jakékoliv jiné
metody globalni optimalizace (napt. mravenéich nebo hejnovych algoritmi)?

2. Cim si vysvétlujete, Ze genetické algoritmy davaji v predikci chovani horsi vysledky
jako dalsi dv& metody? Vzhledem k platnosti tvrzeni, zndmému jako no-free lunch
theorem, neni jen otizka nevhodného nastaveni parametri?

Zaveér:

Lze konstatovat, %e Anastasia Sludtikové Lebedik, MSc. prokazala schopnost a
pfipravenost k samostatné Cinnosti v oblasti vyzkumu a vyvoje, jeji diserta¢ni prace spliiuje
podminky §47 Zakona o vysokych tkolach & 111/1998 Sb., doktorandka ma kvalitni
publikaéni vystupy, vesmés na mezindrodnim foru, a to véetné zahraniénich ¢asopist, a proto
jeji disertaci

doporuduji k obhajobé
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