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• Disertacijos pavadinimas: Genetinių pokyčių 
charakterizavimas naudojant giliojo mokymo neuroninius tinklus 
(angl. Characterization of genetic changes using deep neural 
networks)

• Darbo vadovas: prof. Audronė Jakaitienė
• Doktorantūros pradžios ir pabaigos metai: 2022 – 2027 
(akademinės atostogos 2024-10-01 – 2025-01-31)

• Studijų metai: 3.



Išlaikytas egzaminas dalykui "Didžiųjų duomenų 
analitika".





• Išlaikytas 1 egzaminas (3/4) - dar 1 numatomas šį semestrą
• Pateiktas manuskriptas publikacijai su GMC tyrėjais žurnalui 

Nature (IF 50.5). Autorių sąraše 8/11.
• Ruošiama publikacija pirmuoju autorium į Bioinformatics (IF 

6.9) arba Nucleic Acid Research (16.7).
• Konferencijos - 1 abstraktas buvo pateiktas, bet nebuvo 

priimtas. Numatoma teikti 2 šį semestrą.
• Stažuotė numatoma 2025-05 mėn.



https://www.rna-seqblog.com/single-cell-rna-sequencing-for-the-study-of-development-physiology-an
d-disease/



cell_0 cell_1 … cell_N

gene_0 12 0 180

gene_1 0 20 0

…

gene_M 0 15 0

DATA STRUCTURE

matrix M x N - Count matrix
M = 2*10e3 - 3*10e4
N = 2*10e3 - 2*10e6



Normalize data Log. transform Select highly 
variable genes

COUNT MATRIX PROCESSING

PCA Neighbors graph t-SNE or UMAP for 
visualization

DIMENSIONALITY REDUCTION



Step Change in the 
number of 
dimensions

Reasoning Is the choice of 
parameters 
arbitrary?

Selection of 
variable genes - 
biological priors

37,773 →37,528 Mitochondrial and 
ribosomal genes are 
non-differentiating 
so these features 
can be removed

No - mitochondrial 
and ribosomal gene 
sets are well 
defined.

Selection of 
variable genes - 
metric-based 
approach

37,528 → 3,000 Fano factor (or 
other variance 
metric) allows 
selecting highly 
variable or highly 
informative genes

Depends on the 
specific approach 
used. In the case of 
the Fano factor - 
yes.

PCA 3,000 →93 Selects only the 
highly informative 
principal 
components

No - number of 
principal 
components can be 
chosen using the 
elbow method

KNN not applicable Constructs a graph 
of k nearest 
neighbors for each 
cell.

Yes - “rules of 
thumb” exist, for 
example k should 
be the minimum 
number of cells 
expected for each 
type.

UMAP 93 →2 Computes the local 
and global structure 
of the data.

Yes - requires 
experimentation to 
find optimal 
spacing of cells.

Challenges related to 
current approach:

- a number of 
parameters are 
chosen in an 
arbitrary way

- each change 
requires 
regenerating 
projection



Variational autoencoder

2000 dimensions 2 dimensions

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





Testing hyperparameter effects on small dataset - 3000 cells



VAE, 
embedding 
size = 64
latent space

UMAP



Training VAE on large dataset: 263,159 cells



Projecting 152,053 tumor cells on the trained VAE



2 publikacijos su DMSTI afiliacijomis (doktorantūros tezei nebus naudojamos)

IF 58.7 IF 7.3


