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Abstract: Copy number variation (CNV) refers to the variation in the number of copies of a specific DNA 
stretch in the genome. CNVs are important for genetic diversity and evolution, gene dosage effects, and 
disease susceptibility. Therefore, various techniques, such as array comparative genomic hybridization, 
single nucleotide polymorphism arrays, and next-generation sequencing (NGS), have been employed 
to characterize CNVs. However, the data generated by these techniques can be noisy. Segmentation is 
a crucial step in CNV detection that addresses signal fluctuations and divides the genome into regions 
with the same copy numbers. Segmentation is vital for effective CNV analysis, as it allows for the 
examination of these uniformly segmented regions rather than millions of individual genome loci. In this 
talk, I will first introduce the fundamental mathematics of the hidden Markov model (HMM). Then, I will 
discuss how HMMs are applied to segmentation in CNV detection using arrays and NGS. In the end, I 
will conclude by summarizing the advantages and disadvantages of using HMM in the segmentation 
process. 

 
 

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