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1 Thesis design

1.1 Thesis aim

e To contribute to the advancement of deep learning techniques for the analysis of next
generation sequencing data, with a focus on single cell RNA sequencing (scRNA-seq)
data.

1.2 Thesis objectives

e Data preprocessing and feature engineering: create efficient data
preprocessing pipeline suited for scRNA-seq data, including normalization and
batch effect correction to prepare the data for further analysis.

e Deep differential expression analysis: develop and implement deep learning-
based approach for identifying differentially expressed genes and pathways.

e Evaluation and benchmarking: conduct extensive benchmarking and cross-
validation experiments to assess the performance and generalizability of deep
learning models, comparing them to traditional methods.

e Biological casd study: apply said techniques in the interpretation of biological
data gathered during a biomedical study.
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DATA STRUCTURE
cell O cell 1 cell N
gene O 12 0 180
gene 1 0 20 0
gene M 0 15 0

matrix M x N - Count matrix

M =37 000
N =200 000
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Normalize data}

PCA

DIMENSIONALITY REDUCTION
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Variational autoencoder
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An compressed low dimensional
representation of the input.

https://lilanweng.github.io/posts/2018-08-12-vae/



VARIATIONAL AUTOENCODER Vilniaus
ARCHITECTURE universitetas

v

Variable: (4-64
neurons)

Latent space: 4
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for 0 ?)

Input -> cell Output -> reconstructed cell
Vector with size = gene count Vector with size = gene count
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SINGLE CELL PIPELINE USING VAE
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