Posudek prace

predlozené na Prirodovédecké fakulté JU

U posudek vedouciho M posudek oponenta
M bakalafské prace Q diplomové prace
Autor: Karel Divoky
Nazev prace: Fluorescentni protein citlivy na elektrické napéti, vyuzivajici

motoricky protein prestin
Studijni program a obor: Biofyzika, Biofyzika
Rok odevzdani: 2011

Jméno a tituly oponenta: doc. RNDr. Rudiger Ettrich, PhD. 5
Pracoviste: Ustav Systémové Biologie a Ekologie AVCR
Kontaktni e-mail: ettrich@nh.usbe.cas.cz

Odborna uroven priace:
M vynikajici O velmi dobra U primérnd O podprimérna U nevyhovujici

Vécné chyby:
Q téméf Zadné M vzhledem k rozsahu pifiméfeny pocet [ méné podstatné ¢etné O zavazné

Vysledky:
Q originalni ™ ptvodni i pfevzaté U netrividlni kompilace U citované z literatury QO opsané

Rozsah prace:
Q veliky M standardni O dostateény U nedostate¢ny

Graficka, jazykova a formalni droveri:
Q vynikajici M velmi dobra O primérna O podprimérnd O nevyhovujici

Tiskové chyby:

M téméf zadné [ vzhledem k rozsahu a tématu pfiméfeny pocet O Cetné

Celkova turovern prace:

M vynikajici O velmi dobra U primérna U podprimérnd O nevyhovujici

Slovni vyjadreni, komentare a pripominky oponenta:

In his bachelor thesis Karel Divoky describes the preparation, expression and characterization of a

series of fluorescence labeled constructs based on the motor protein prestin, with the aim to get a
genetically encoded optical probe of cell membrane voltage. For this puropse Karel Divoky used



four different plasmids encoding fusion proteins of prestin with yellow fluorescence protein YFP,
expressed these in mammalian cells, and measured their linear dichroism by two photon
polarization microscopy. Karel Divoky used the full spectrum of molecular biology methods in
protein expression and purification, which means transformation, DNA isolation, restriction,
electrophoresis, PCR, cell passaging, and transfection. In the next step the transfected HEK cells
after 24-48h in the incubator were examined using the two photon polarization microscope. This
technique was recently developed and patented in the Lazar lab and the instrument used by Karel
Divoky is the only one existing to my knowledge to date. The instrument is modular throughout
and still far from being commerical, which in fact is this is an excellent opportunity for a student
of biophysics to play with the set up and to gain a deep understanding of the underlying physics
and its realization within the set-up. I therefore consider the topic, with its combination of both,
molecular and cell biology as well as physics to be an optimal choice for a bachelor thesis.

The bachelor thesis of Karel Divoky follows the standard scheme for this type of publication, with
the first half being a literature introduction into the topic and methodology, followed by the
experimental or research part divided into aim, materials and methods, results, discussion and
conclusions. The thesis closes with the conclusion that the very ambitious aim of having a
genetically encoded optical probe was not fullfilled to the full extend, mainly due to problems on
the molecular biology side, but that the preliminary results give a good starting point for the
continuation of the work and hope to reach the aim on a later stage. I think this does not matter at
all, or even I would say the value of participation in a non-standard hot topic project is a much
higher value than could be the fullfillment of a easy-to-reach standard aim one often finds in
bachelor works. Facing non-standard problems that one can solve only by scientific thinking and
hard work is an experience that must be highly appreciated.

I certainly can recommend Karel Divoky for being awarded the Bsc. degree.

Pripadné otazky p¥i obhajobé a naméty do diskuze:

The construct A744YFP-P.1-pEPAX2.4 was successfully transfected to HEK293 cells and the two
photon fuorescence was observed. However, the construct is an intermediate construct and was not in
an expression vector. In the discussion I miss a detailed scientific discussion of this preliminary result,
which means figure 12 in comparison with figure 13, and how the result can be interpreted. It is
always important for a student to be aware of the fact that most of the readers of publications are never
doing excatly the same, and therefore do not have the same deep knowledge, especially not in the case
when one works with a unique set up. But in fact these are the readers one needs to reach AND
convince of the results. In the introduction there is mentioned that the linear dichroism can be
identified in the figures as the presence of green and red color and the absence of yellow. In figure 12 1
can hardly identify any color by eye, but of course there are ways to determine the colors and actually
in the figure legend a number is given for the LD. Could you please discuss, explain and compare both
figures (12,13) in a way one would like to read in a scientific paper, maybe even repeating
explanations from the introduction? Pretend I am the grant agency financing your work and you want
to convince me with your results that I should continue paying your research.
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