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Abstract

Cold acclimation is a process which increases thezing tolerance of an organism, after
exposure to low, non-freezing temperatures. Themaation ensures that cold tolerant species
can endure harsh winter conditions, by preparirgmthito sub-zero temperatures. Cold-
sensitive plants such as oat and rice have linatelities to cold acclimate and are therefore
easily damaged during winter time.

The development of more tolerant varieties by usbigtechnological methods is
desirable, since the yields are expected to imphwe to a prolonged vegetation period.
However, in order to apply such methods, more kedgé about the underlying mechanisms
regulating the cold tolerance and acclimation iguneed. One step in this direction is to
analyze gene expression data generated from aasisstl oatRart 1) and rice plantsRart
).

The focus of this thesis is, consequently, analysexpression profiling data, which was
generated using the EST sequencing and cDNA miapdechnologies. The results show
that both oat and rice are cold responsive, witmynaf the previously identified cold
regulated genes having a counterpart in these espéelci rice, however, the response is less
dynamic than in the model organigkmabidopsis thalianand this may explain its inability to
fully cold acclimate.

Additionally, the work in this thesis focuses orakating if small-scale EST sets can be
used for ‘digital-Northern’, in order to identifyeges that are involved in the regulation of the
cold stress response. The results show that seealbé EST sets are not optimal for such an
analysis, since the method detected only a podiaold responsive genes represented in the
sets. This has to due with the inherent propedfdsST data and limitations in the analysis
steps of the sequences.

The work also concerns the identificationots-elements coupled to transcription factors
prominent in the regulation of the response. Sould acclimation is a quantitative trait the
response and regulation of cold stress is undebuowtorial control of several transcription
factors and the results show that this should kentanto account when identifying binding
sites.
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