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Thema der Dissertation:
Dissecting the genetic basis of transcriptional and translational
regulation in heart and liver

Thema der Disputation:
Finding periodic signals in biological data

Die Arbeit wurde unter der Betreuung von Prof. Dr. M. Vingron durchgefihrt.

Abstract:

Periodicity can be found in signals stemming from various sciences, such as economics, statistics,
mathematics, but also biology. Especially, the identification and recognition of specific periodic
patterns is a large research field. To filter the signal from noise, a Fourier transformation is used by
mapping the raw signal into the frequency domain. In the first talk the focus lies on the discrete Fourier
transform (DFT), where non-parametric spectral density estimation is used for extracting periodic
parts from a complex signal. Among the mathematical techniques to derive spectral density estimates
two examples will be described in further detail: the periodogram analysis and the multitaper
approach, which is based on multiple periodograms in different windows (tapers).

One application of using non-parametric spectral density estimates is the identification of the three
nucleotide periodicity in ribosome profiling data that corresponds to the actively translating ribosome
by using a multitaper analysis. This is a useful step to pre-process ribosome profiling data in order to
identify translated proteins and filter out noise for further analysis.

In the second talk, | will present the results of my thesis on quantitative trait loci analysis from RNA-
seq and ribosome profiling data in a rat heart and liver dataset.

Die Disputation besteht aus dem o. g. Vortrag, danach der Vorstellung der Dissertation einschlieflich
jeweils anschlielenden Aussprachen.
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