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GTRD - an integrated view on transcription regulation

Introduction

Experiment type Total experiments 
in GTRD

ChIP-seq 30670

ChIP-exo, ChIP-nexus 707

DNase-seq 1585 

MNase-seq 953

ChIP-seq HM 2687

Number of experiments in GTRD 



Creation of a dictionary of cell types and tissues
All cell lines, tissues and cell types which were used in experiments, described in GTRD, contain 2 fields that were used for building the 

dictionary:

• Сell type - cells on which experiment was made

• Source - tissues or cell types from which cells were isolated in experiments or system, which includes this cell, if isolation region was not 

indicated

To describe cell type we use specialized databases. This approach can be very important for researches of transcriptional regulation. First 

step in process of creation a hierarchical dictionary was to separate sources to main clusters - a global groups which unify different sources, 

such organs, embryonic parts, cell lines and some other in union groups

Cell line - this group includes cell lines, 

which (permanently established cultures) 

like MCF-7 cell line, or cell types, which 

were derived from cell lines, for example 

WA09 derived fibroblasts. 

Embryo - are all cell types, which were 

described as whole embryos and this 

group includes a lower cluster embryonic 

cells in which presented all cell types and 

tissues which were derived from embryos, 

like mesendoderm, embryonic organs etc. 

Stem cell - stem cell of different 

stages (totipotent, pluripotent, 

multipotent, etc.), and all cell types 

which were derived from stem cells, 

for example embryonic stem cells 

derived epithelial cells.

Multicellular organism - this cluster 

includes all tissues and cell types in 

which were used whole multicellular 

organism and all smaller clusters which 

describe different tissues of the 

organism, for example brain, spleen, 

bone-marrow and many others 

Yeast - whole unicellular organisms, 

which are included in GTRD database, in 

different strains and developmental 

stages.

Cancer - this group includes all cell 

types and tissues which contains 

cancer cells 

Other - this cluster includes all cell 

types which now are not classified to 

any cluster.

Clusters

Materials and methods



Creation of a dictionary of 
experimental factors

Results
• 99% of all  cell types and tissues which are presented in GTRD are in 

identified cluster. ‘Cell type’ was compared with specialized databases 

for  more than 80% of cell types and tissues;

• Were created hierarchical dictionaries for all cell types and tissues for 

annotated in GTRD database experiments; 

• Created a hierarchical dictionary for experimental factors by analogy 

with the dictionary of cell types and tissues; 

• Developed analysis for filtering experiments for cell types, tissues and 

experimental factors using BioUML platform, which was integrated into 

GTRD database;

GTRD database scheme for 
hierarchical classification of data 

• Categories - describes classification tree where the clusters described

above are the roots (parentID is null).

• Classification - links flat dictionary of cell types and experimental

factors with categories tree.

Interface of experiment filtering analysis



Analysis run result

Result table for search all ChIP-seq experiments with all available treatments

from GTRD for VCaP prostate cancer cell line


