Winterthurerstr. 190
CH-8057 Zirich

Tel. +41 44 635 34 70
Fax +41 44 635 34 84
pjanscak@imer.uzh.ch

www.imcr.uzh.ch

Dr. P. Janscak

University of Zurich

Institute of Molecular Cancer Research

Prof. RNDr. Pavel Kovar, CSc.
Univerzita Karlova v Praze
Prirodovedecka fakulta
Oddeleni doktorskeho studia
Albertov 6

128 43 Praha 2

Czech Republic

Zurich, February 25, 2009

RE: PhD thesis of Eva Sisakova
Dear Professor Kovar,

It is a pleasure to provide you with the overview and evaluation of the PhD
thesis of Eva Sisakova, a Slovakian student who conducted her PhD work in
the laboratory of Dr. Marie Weiserova at the Institute of Microbiology AS
CR.

The PhD thesis of Eva Sisakova addresses the mechanism of DNA
translocation and cleavage by the Type I restriction-modification enzyme
EcoR1241. The Type I R-M enzymes are multisubunit complexes that
protect bacteria from invasion by bacteriophages. These enzymes bind to
specific DNA sequences and subsequently pull DNA towards them self in a
reaction coupled to massive ATP hydrolysis. As a result of this action,
DNA cleave by Type I enzymes occurs at non-specific sites that can be
located several thousand base pairs from the recognition site to which the
enzyme stays bound during the reaction. However, the mechanism of how
these enzymes select cleavage sites is not understood.

The thesis begins with a comprehensive review of Type I
restriction enzymes focusing on their classification, subunit structure,
functional domains and mechanism of action. Overall, this part of the thesis
provides the reader with sufficient background information to understand
the relevance and significance of the results presented in the thesis.

The Results section of this thesis is divided in two chapters. In the
first chapter, Eva describes characterization of EcoR124I mutants in the
putative endonuclease active site that is located in the HsdR subunit
adjacent to the helicase domain, which mediates DNA translocation.
Interestingly, she found that, in addition to expected abolishment of DNA
cleavage activity, these mutations had negative effect on the ATPase and
DNA translocation activities of the enzyme. This suggests that the helicase
and the nuclease domains act in co-operative fashion to effect DNA
translocation past the enzyme. The finding that the nuclease domain of
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EcoR1241 is actively involved in DNA translocation is interesting as a
linkage between helicase and nuclease domains is found in a number of
proteins that act in DNA replication and repair.

In the second part of her project, Eva explored the functional role of
another conserved amino acid sequence motif in the EcoR1241 HsdR subunit
located immediately C-terminal to the endonuclease active site motif. She
found that mutations within this motif destabilized the assembly of the
enzyme complex in absence of ATP and affected the rate and the efficiency
of DNA cleavage, while having no significant effect on the DNA
translocation activity of the enzyme. She concluded that this motif is likely
to be involved in stabilizing the nuclease domain on the DNA substrate.

In summary, the scientific content of Eva Sisakova’s PhD thesis is
very high and the thesis is well written. This study advances our
understanding of DNA-based motor proteins that play central roles in many
aspects of DNA metabolism. I highly recommend the thesis of Eva Sisakova
to be accepted by the Faculty of Science of the Charles University in
Prague.

Yours sincerely,

Pavel Janscak



Dotazy k doktorské dizertaéni prici ing. Evy Sisdkové

Oponent: RNDr. Pavel Jan$¢ak CSc., Institute of Molecular Cancer Research,
University of Zurich

1. Testovala jste téz vliv celkové delece nukledzové domény HsdR na DNA-
translokac¢ni a ATPazovou aktivitu EcoR1241? Pokud ne, jaky vysledek byste
oc¢ekavala?

2. Restrikéni enzymy Typu II pisobi jako homodimery, v nichZ kazda podjednotka
stépi jedno vlakno DNA. Nukledazové domény enzymu Typu I se mohou dostat do
takového uspoiddani po kolizi dvou konvergentné translokujicich enzymovych
komplexd. Jak je to vSak v piipade cirkularni DNA s jednim rozpozndvacim mistem,
kde mize translokovat pouze jedna molekula enzymu, a pfesto enzymy Typu I stépi
takovéto DNA substraty velmi Gu¢inné? Je mozné, Ze jedna HsdR podjednotka dokaze
Stépit ob€é DNA vldkna? VaSe experimenty s mutanty v QxxxY motivu EcoR1241
HsdR tomu nasvédéuji (akumulace nickované DNA). Testovala jste téZ nucledzovou
aktivitu téchto mutantii na linedrni nebo cirkularni DNA se dvémi rozpoznavacimi
misty pro EcoR1241?

3. Znate n&jaké dalsi enzymy, které obsahuji nukleazovou a helikazovou doménu? Co
je znamo o jejich fukei?



