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Abstract

Abstract

The involvement of transcription in DNA replication has been demonstrated in
mitochondria, bacteria, plasmids and phages. Previous studies indicated that
transcription may also be required for the prolate-headed lactococcal phage c2 DNA
replication in L. lactis.

In this study, the role of transcription in origin of DNA replication function was
examined. A model system was used, in which the intergenic region of phage c2,
presumably containing the origin of DNA replication, supported the replication of a
plasmid in Lactococcus lactis. Within this region there is an active promoter that
produces several non-coding transcripts. This allowed the importance of this early
promoter 1 (Pgl) and the length and sequence (and presumably therefore secondary
structure) of the Pgl transcripts in replication to be investigated. It was demonstrated
that a functional promoter (but not necessarily wildtype P¢1) and a specific length and
sequence of the Pgl transcripts are required for c2 origin function.

The transcription start site of the Pgl transcripts in the plasmid system was
determined by primer extension analysis and was identical to the transcription start site
in the phage itself. The Pgl transcripts made in the replicating plasmids were detected
and quantified by Northern blots, and processing of the transcripts was shown by RNase
protection analysis. However, no transcripts of the expected size were detected in the
non-functional origins cloned in a plasmid able to replicate in L. lactis. Possible
secondary structures of the wildtype and modified Pgl transcripts were modelled using
several different computer programs.

Lactococcal proteins were shown to bind to the Pgl transcripts by RNA gel
shifts and North-Western blots. Affinity purification and amino-terminal sequencing
were used to identify one such protein with similarity to the ribosomal protein S1.

Growth curves of L. lactis containing the various replicating plasmids did not
show any major differences in the ability of the L. lactis cells to grow. To characterize
the plasmids further, the relative amount of plasmid DNA per lactococcal cell was
determined. It was also demonstrated, by using a high copy number plasmid that

harboured the c2 origin, that the c2 origin does not confer a Per phenotype.

ii



Acknowledgments

Acknowledgments

I would like very much to thank my chief supervisor Dr Paul O'Toole who
guided me through the whole project, advising and encouraging me during my studies
and who even after shifting to the "other side" of the world always responded promptly
to my e-mails.

I am also very grateful to my second supervisor, Dr Mark Lubbers (Fonterra
Research Centre), for his constant support during this work and who found solutions to
many problems due to his broad knowledge about lactic acid bacteria.

I also want to thank Dr Jasna Rakonjac who was always available to discuss
experiments and results and most importantly, who always cheered me up if things did

not go the way I wanted.

I want to thank all the members of the Helipad who made life and work much
more enjoyable: Tash was a great lab organizer and taught me the "kiwi language", with
Millis I could always talk about the strange kiwi habits and language, and with Mikara I
had my morning chats about everything that was going on in the world. Also thanks to
Jakki, Todd and Pania who made the lab a good place to work and Michael who held
out with me when everybody else had already deserted the Helipad. I must also not
forget Steffen, who introduced me to a lot of people who became my friends when I

first came to Palmerston North and did not know anybody.

I want to thank all the people from the Institute of Molecular BioSciences who
supported my work by allowing me to use their equipment, performing the DNA and
amino acid sequencing and giving advice with experiments. Thanks especially to Paul
Gardner, who helped me with the RNA secondary structure modelling and to Dr Rissa

Ota, who was a big help with the statistical analysis.
I gratefully acknowledge the financial support from the award of a Massey

University Doctoral Scholarship, the Marsden Fund of the Royal Society of New

Zealand, and the New Zealand Foundation for Research, Science and Technology.

1



Acknowledgments

Travel funding was gratefully received from the Institute of Molecular BioSciences at

Massey University.

Thanks to all my friends in Palmerston North who supported me in various ways
during my studies, especially Delwyn who was not only my flatmate for quite some
time and always a good friend, but also proofread my thesis. Also thanks to my friends

in Germany who didn't forget me even though I have not seen many of them for years.

I also want to thank my partner Kim, who always supported me and had to put
up with me during the last years, when I was grumpy and stressed because of

experiments not working and the thesis writing progress being too slow.
Besonderen Dank an meine Familie, die mich immer unterstiitzt hat obwohl ich

auf der anderen Seite der Erde war und ohne die diese Arbeit nicht méglich gewesen

wire.

v



Abbreviations

Abbreviations

All abbreviations and units used in this thesis and not specified in this list are standard
SI-units.

aa amino acid

ABI Applied Biosystems

amp ampicillin resistance gene

APS ammonium persulphate

AT content of deoxyadenylate and deoxythymidylate in DNA
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