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G-banding patterns for normal human chromosomes at five different levels of resolution. Source: (Shaffer et. al. 2009). Example case in Chro-
mosome:17. Division of regions is not consistent and different for different regions.

THEORETICAL FRAMEWORK

850.

e Biological experiments performed with high through-
put and high resolutions techniques often produce
data in multiple resolutions.

e International System for Human Cytogenetic Nomen-
clature(ISCN) has defined five different resolutions
of the chromosome bands: 300, 400, 550, 700 and

e Same chromosome is divided into different regions
in different resolution.

e Typically computational algorithms work with a single

resolution of data.

UPSAMPLING

Transforming the data resolution to finer resolu-
tion. Dimensionality of data increases.
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Duplicate copies of similar cytogenetic bands is made in the finer resolution.

DOWNSAMPLING

Transforming the data resolution to coarser resolu-
tion. The dimensionality of the data decreases.

1. WEIGHTED DOWNSAMPLING
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Cytogenetic band in coarse resolution is amplified if total length of the amplified
bands is greater than that of unamplified bands in fine resolution.

2. OR-FUNCTION DOWNSAMPLING

Cytogenetic band in coarse resolution is amplified if any of the bands in fine reso-
lution is amplified.
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Cytogenetic band in coarse resolution is amplified if majority of the bands in fine
resolution are amplified.

Conflict/Ties In case of a tie amplification of near-
est bands are taken into consideration using “golden
goal” strategy until certain number of predefined
steps. If tie can not be concluded with “golden goal”
strategy then the band is coarse resolution is deemed
as amplified.

EXPERIMENTS AND RESULTS
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Chromosome-17 and Resolution-850
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Example case of model selection for chromosome-17 in resolution 850. Number
of components selected in this case is 8.
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Visualization of one of the final model trained for chromosome-17 in resolution:
850.

SWAP RANDOMIZATION
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Schematic representation of a swap in a 0-1 matrix: Source: Gionis et.al. 2007.

Gonvergense in Different Resolutions: Upsampling
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Convergence of 0-1 swap for different resolutions. Number of attempted swaps is
multiple of 105.

EXPERIMENTAL PROCEDURE

Our Focus: Generate maximally simple or compact
(parsimonious) models for chromosomal aberrations such
that they preserve the significant patterns in the data.
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Schematic representation of the experimental procedure.
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EXAMPLE RESULTS

Original: Resolution 400 Sampled: Resolution 400
Before Database Integration
Frequent Itemset = Frequent Itemset
19,10}, {11,12} = {9,10}, {11,12}
After Database i
Frequent Itemset = Frequent Itemset
(5,7}, 1512}, => {5,7L5,12},{ 7,12},
Subset of cardinality 2 of Subset of cardinality 2 of
{8,9,10,11,12} {8,9,10,11,12}
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