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Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsChromosomal AberrationDisruptions in the normal hromosomal ontent of a ellA major ause of geneti onditions in humansChromosomal aberration ause aners and other diseasesThe omplex ase of Copy numbersDeletion is the ase when the opy number is less than twoDupliation is the ase when the opy number is more than twoAmpli�ation is the ase when the opy number inreases morethan 5.Why detet opy numbers?DNA opy number aberrations are hallmarks of aner.Prem Raj Adhikari Patterns from Multiresolution 0-1 data 3/ 21



Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsChromosome NomenlatureInternational System for HumanCytogeneti Nomenlature (ISCN)Short arm loations are labeled p(petit)long arms q (queue)17p13.2: hromosome 17, the armp, region(band) 13,subregion(subband) 2Hierarhial, irregular namingsheme; umbersome forsripting(manual)Prem Raj Adhikari Patterns from Multiresolution 0-1 data 4/ 21



Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsMultiple Resolutions: Chromosome-17

Figure: G-banding patterns for normal human hromosomes at �vedi�erent levels of resolution. Soure: (Sha�er et. al. 2009). Examplease in Chromosome:17.Prem Raj Adhikari Patterns from Multiresolution 0-1 data 5/ 21



Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsMultiple Resolutions: Part of Chromosome-17
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Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsMultiple Resolutions: the problem
ProblemTwo di�erent datasets are available in two di�erent resolutions.How do you map into other resolutions suh that patterns arepreserved?
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Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsDNA opy number ampli�ation Dataset
(a) Resolution: 400 (b) Resolution: 850Figure: Colleted by bibliomis survey of 838 journal artiles during1992-2002 in (S. Myllykangas et. al. 2006 and 2008). 4590 samples inresolution 400(left panel) and di�erent dataset in resolution 850(RightPanel). Sparse and spatially dependent matrix. Available from theauthors. Prem Raj Adhikari Patterns from Multiresolution 0-1 data 8/ 21



Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsChanging between di�erent resolutionsUpsamplingUpsampling is the proess of hanging the representation ofdata to the higher or �ner resolution.Simple transformation table involving hromosome bands wasused to upsample data from the resolution 400 to di�erent�ner resolutions.The transformation table were hromosome spei� andresolution spei� (88 tables for 5 resolutions).Resolution:400 Resolution:85017p13 17p13.3... 17p13.2... 17p13.1Prem Raj Adhikari Patterns from Multiresolution 0-1 data 9/ 21



Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsDownsampling to di�erent resolutionsDownsampling is the proess of hanging the representation of thedata to the lower or oarser resolution.ComplexityHow to map the |0|0|1| or |1|0|1| to |0| or |1|1 Majority Deision Downsampling2 OR-funtion Downsampling3 Weighted Downsampling
Prem Raj Adhikari Patterns from Multiresolution 0-1 data 10/ 21



Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsMajority Deision Downsampling method

Figure: Band in lower resolution is ampli�ed if the majority of the bandsin higher resolution is ampli�ed. In ase of a tie ampli�ation of nearestbands are taken into onsideration using �golden goal� strategy untilertain number of prede�ned steps.Prem Raj Adhikari Patterns from Multiresolution 0-1 data 11/ 21



Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsOR-funtion Downsampling Method
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Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsLength Weighted Downsampling Method

Figure: Length of the bands are onsidered in this ase. Band in lowerresolution is ampli�ed if the length of ampli�ed band is greater.Prem Raj Adhikari Patterns from Multiresolution 0-1 data 13/ 21



Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsComparison of Downsampling Methods
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Figure: Total number of ampli�ations produed by three di�erentdownsampling methodsPrem Raj Adhikari Patterns from Multiresolution 0-1 data 14/ 21
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Figure: Comparison of three di�erent downsampling methods : Thedi�erene measure used is saled Forbenius norm.Prem Raj Adhikari Patterns from Multiresolution 0-1 data 15/ 21



Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsMixture Modelling of Caner
Caner is a olletion of heterogeneous diseasesFinite Mixture Modelling of Multivariate Bernoulli DistributionP(x) = ∑Jj=1 πjP(x |θj) = ∑Jj=1 πj ∏di=1 θxiji (1− θji)1−xiEM algorithm to train the Mixture Models using BernoulliMix
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Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsModel Seletion: # of Components
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Training and Validation Likelihood: Chromosome−17 and Resolution−850
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Validation IQRFigure: 10-fold Cross-Validation repeated 50 times and J varied between2-20. Example ase: Chromosome: 17 resolution : 850. Similar approahto (J. Tikka et. al, 2007) and (J. Hollmén, 2007).Prem Raj Adhikari Patterns from Multiresolution 0-1 data 17/ 21



Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsVisualization of Mixture Model

Figure: A visualization of one of the �nal model trained forhromosome-17 in resolution: 850.Prem Raj Adhikari Patterns from Multiresolution 0-1 data 18/ 21



Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsResults of Mixture ModelsData Resolution J LikelihoodOriginal in 393 8 -3.39Original in 850 8 -4.75Downsampled to 393 6 -3.41Upsampled to 850 6 -5.23Combined in 393 7 -3.36Combined in 850 7 -5.11Table: Results of experiments on hromosome-17. J denotes the seletednumber of omponent distributions.
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Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsAre Maximal Frequent Itemset Preserved?
Resolution 400 Resolution 850Frequent Itemset ⇒ Frequent Itemset{6,7,8} ⇒ {8,9,10,11,12,13,14}

m mChromosome Bands ⇒ Chromosomse Bands{17q11.2, 17q12, 17q21} ⇒ {17q11.2, 17q12,17q21.1, 17q21.2,17q21.31, 17q21.32,17q21.33 }
Prem Raj Adhikari Patterns from Multiresolution 0-1 data 20/ 21



Introdution Sampling Resolutions Comparison Mixture Model MFI Summary and ConlusionsSomething to take home about
Downsampling and upsampling to work with variousresolutions of data useful for database integrationMixture models of 0-1 data in di�erent resolutionsE�et of Resolution and Sample Size on likelihood and numberof omponents
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