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1



Relevance of radiobiological research

1 Use of radiotherapy 

2 Space flights: the effect of ionizing radiation on the body

4
Study of radioprotective and radiosensitizing properties of 

pharmacological drugs

The main task: to assess the risk of damage 
after irradiation both at the cellular and

organismal levels

3 Protection people who work in mixed field of ionizing radiation
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Experimental stage Data analysis and processing stage

Data Processing Data analysis

«T-maze»

«Morris water maze»

«Open field»

Autopsy of 

laboratory animals

Analysis of video 

materials and images

Calculation of 

various statistical 

parameters from 

the data obtained

Histological analysis

Irradiation by ionizing 

radiation (JINR 

facilities)

Behavioral tests

Irradiation

DATA AND METADATA

General scheme of the experiment
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Behavioral tests
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Behavioral laboratory room

BEAM BALANCE TEST

MORRIS WATER MAZE

OPEN FIELD (MICE)

T-MAZE

OPEN FIELD (RATS)

BARNES TEST

Digital camera 

system

5



Behavioral analysis

Tracking

Heatmap

Open Field
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Autopsy of laboratory rodents

Brain

visual 
estimation

cutting 
needed parts 
out or taking 

an organ

tissue fixation
embedding or 
blocking out

staining
microscopical
investigation

thymus, 

spleen, brain

liver, 

small 

intestine, 

kidney, brain blood
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Histological methods

Paraffin block Histological slides

Staining
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Tools for histological analysis

Camera

Pictures of microslides: ~30 pics of sensomotor cortex, 

~10 pics of hippocampus (1 pic takes ~7 Mb)

Microscope

Software ToupView or ImageView

ImageJ
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Comprehensive analysis of the results obtained 
at all stages of the study

Statistics
Histological 

analysis
Hematologic 

state
Behavioral 

tests DATA
Storing

Sharing

Data processing

Video materials Photos 

Tables
Graphs
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Control Gamma

thymus mass

spleen mass

.pdf/.doc of protocols, .opju of statistics, etc
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Tasks: 
• Atomize segmentation, identification, and 

characterization of the brain cells
• Recognition degenerative neurons
• Improving the quality of histological pics the effect of 

blinds (if the last one is not crucial)

Tasks: 
• Information system for analyzing our data, solving, 

protection and giving an opportunity to have an access 
to the date online

• Developing the algorithms for behavioral patterns 
recognition in the mazes

• Developing algorithms for histological analysis of brain 
tissue

• Statistical analysis

Our projects

11



API-Server

Auth

Batch-system

Metadata DB

HLIT-storage, JINR EOS

Auth data, 
credentials

Webapp

Supercomputer “Govorun”

ML\DL ecosystem

Train, 
Inference,
Results

Train, 
Inference,
Dev



BIOHLIT information system for radiobiological studies

Easy and fast prototyping of ML/DL algorithms 
in Jupyter Notebook environment

8x GPU Volta V100 is available for learning of 
convolutional neural networks

Popular frameworks and software for 
DL/ML/CV/Data Processing (Tensorflow, Keras, 
Pytorch, OpenCV, Matlab, etc.) are assembled 

and ready for use.

Large specter of available Python libraries for 
data analysis and visualization

ML/DL and data analysis ecosystem + JLabHPC

http://hlit.jinr.ru/more …



Behavioral part:
• Analysis of the experimental field markup
• Tracking the position of the animal as part of the experiment
• Classification and determination of the type of animal activity
• Etc.

Tasks of the algorithmic block of the Information System



• Mathlab
• Code

• Dataset of hippocampus cells
• Classification: 

dark and light cells

As a result we get structural complexity

Complexity = 1,165

Complexity = 0,24113

Institute of Nuclear Sciences Vinca



IT for biological endeavors

Machine learning / 
deep learning:

Philips 
healthcare

SIEMENS 
Healthineers

Kheiron Medical 
Technologies

(algorithm Mia)

Google AI 
Healthcare

IBM Watson 
Oncology 

AI in medical 
imaging (Celsus)

Botkin AI
AI services in 

radiology

carcinoma of lung breast screening prostate cancer

• Now the accuracy is >93% (mammography, fluography)
• The use of ML systems accelerates the description of mammographic examination by 30-40%.
• ML provides a significant (by 15-25%) increase in the accuracy of predicting cancer predisposition, relapses and mortality.
• According to the results of AI testing to detect breast cancer, the time to describe the study is reduced by 15-50%.
• DL can not only accurately distinguish between the two most common subtypes of lung cancer, adenocarcinoma and 

squamous cell carcinoma but also predict mutated genes from images.
• etc.

*Digital pathology 
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Biological 
data

Information 
technologies

Reducing the time spent 
on data processing, 

increasing the speed of 
obtaining high-quality 

results and reducing the 
subjectivity of the 

approach to processing 
experimental data

Convenient access to 
all members of the 

research group and the 
ability to carry out both 

step-by-step and 
complex data analysis 
in a single information 

space

Storing the entire array 
of experimental data 

(photo and video 
materials, pdf, excel, 

doc files with 
information about the 

experiment) 
minimizing the risk of 

losing information

Artificial intelligence cannot replace specialists. But 
it can become an excellent tool for data mining.

IT for biological endeavors



OUR TEAM
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Thanks for your 
attention!

innakolesnikova@jinr.ru
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