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Relevance of radiobiological research

Use of radiotherapy

Space flights: the effect of ionizing radiation on the body

Protection people who work in mixed field of ionizing radiation

Study of radioprotective and radiosensitizing properties of
pharmacological drugs




General scheme of the experiment

Experimental stage / Data analysis and processing stage \

Data Processing
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Irradiation by ionizing «T-maze» Autopsy of Analysis of video
radiation (JINR  «Morris water maze» laboratory animals materials and images
facilities) «Open field»

DATA AND METADATA

Data analysis

T
b,

l

Calculation of
various statistical
parameters from
the data obtained




Behavioral tests
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YeraHoBKa «OTKpbITOE None»,
Kpyrace

YcraHoeka «OTKpbITOE nones,
KBagparHoe

YcTaHOBKa «[PUNOSKATHIN

YcTaroeka « pagyMpoBarHbi v
KPECTCOBPasHbIM NAdHPUHT»

TECT Ha TPEECKHOCTb> 4NAa
MblWen

YcTaHoBKa ~PaanansHbli
BOCEMMPYKABHDIM NaBMPUHT»

YCTaHOBKa ANS TECTOE YcraHoeka «Staircase test-
OBE4EHME OTHUARHMA» MO
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YcTarosKa «TEMHas Kamepa C
OTEEPCTUAMM
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YCTaHoBKa

33KPbIThIM KPECTOOSPAZHLINM
NadUpUHT

YCTaHOBKA «BoaHbIM NaBKpPUKT
(recT NMoppuca)=

YcTaroeka «0-nadupuHT= Ycranoeka «/laéupuHT bapHc-

YcraHoBka «TecT
NPEANOHTEHNUA MECTA

YcTaHoBKa < TecT YUamHLp» YCTaHOBKA «Y-NabUpUHT» YCTaHOBKa ANR OUSHKM

BEEPTUHANMZAUMM Y MbiLLEH

HOpKOEaA Kamepa

TEeCT NOABSWMBAHMA 3a XBOCT MroredyHKUMOHANbHAR YcraHoeka «<Rung ladder YcTaHoBKa «TecT YcraHoeKa «E-NabupuHT
YCTAHOBKA ANA BOSHOrO TecTa (necTrMua C NOCAEADEATENBHBIX NyHeh
«JKCTPANONAUMOHHOE NEPEerN3[UHaMA)
n3BaeneHue-

YCTaHOBKa AN OUSHKM
KaTanencuu

LIMAMHEP ANA OLUEHKM HOPHOMe

NOBEAEHNA

YCTaHOoEKa « T pexKamepHbIM
COUMaNbHbIN TECT

YCTaHOBKA AR UCCNEA0BAHMA
COUMANbHOTO MOBEASHNS

TecT Ha NepeEKItYaemoCTE
BHUMAHUS

OtkpeiToe none ans Danic

TecT AoOMMHMPOBaHKUA

YCTaHoBKa BNA MCCNEACBAHNA
COUMANEHOrO NOBEAEHHA
Danic

Open
Science



Behavioral laboratory room Etholision AT
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Behavioral analysis
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Autopsy of laboratory rodents

Brain

visual
estimation

cutting
needed parts
out or taking
an organ

embedding or
blocking out

microscopical

tissue fixation investigation
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Histological methods

|:>[ Histological slides ]

[ Staining ]




Tools for histological analysis
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Comprehensive analysis of the results obtained &5

at all stages of the study -
Graphs

Tables 0,25
N= |body weight] brainmass | thymus mass 5pleen_ma.ss leukocyte 0,20 I
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Our projects -8 | JNIVERSITY OF
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o The Computer-Assisted Identification, Characterization,
and Modeling of the Histological Data
A project within the Cooperation Agreement between the Joint Institute for Nuclear Research (JINR), Dbna, Russian Federation, and the
Ta S kS . " Ministry of Education and Science of the Republic of Serbia.

* 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

e Statistical analysis

Tasks:

e Atomize segmentation, identification, and
characterization of the brain cells

e Recognition degenerative neurons

* Improving the quality of histological pics the effect of
blinds (if the last one is not crucial)

Biological research Project architecture
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Metadata DB

Supercomputer “Govorun”

MariaDB’
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jupyter
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Keras
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O learn
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Ki':: NumPy
|:;| pandas

matpl:tlib
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: : D [ HPClab component
Easy and fast prototyping of ML/DL algorithms VM with JupyterHub and SLURM [https://jlabhpc.jinr.ru]
: ; Q Intel Xeon Gold 6126 (24 Cores @ 2.6 GHz)
in Jupyter Notebook environment Q 32 GB RAM
\. J
h )
. : : Educational component
8x GPU Volta V1.00 is available for learning of JupyterLab Server [https://studhub. jinr.ru]
convolutional neural networks [https://studhub2.jinr.ru]
O 2x Intel Xeon Gold 6152 (22 Cores @ 2.1 GHz)
Q 512 GB RAM
Popular frameworks and software for D\ J/
DL/ML/CV/Data Processing (Tensorflow, Keras, [ Computation component )
Server with NVIDIA Volta [https://jhubl.jinr.ru]
Pytorch, OpenCV, Matlab, etc.) are assembled [https://5hub2. jinr.ru]
and ready for use. Q 2x Intel Xeon Gold 6148 (20 Cores @ 2.4 GHz)
Q 4x NVIDIA Tesla V100 SXM2 32 GB HBM2
_ _ _ > | O 512 GBRAM
Large specter of available Python libraries for [https://jhub3.jinr.ru]
. . S O 2xIntel Xeon E5 2698v4 (20 Cores @ 2.2 GHz)
data analysis and visualization O 8x NVIDIA Tesla V100 SXM2 16 GB HBM2
\ 3 512 GBRAM )

http://hlit.jinr.ru/




Tasks of the algorithmic block of the Information System

Behavioral part:

* Analysis of the experimental field markup

* Tracking the position of the animal as part of the experiment
* C(Classification and determination of the type of animal activity
* Etc.
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 Mathlab
 Code
e Dataset of hippocampus cells
e C(lassification:
dark and light cells

C=0.24113

As a result we get structural complexity
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IT for biological endeavors

Machine learning /
deep learning:

| l | | | | | |

Kheiron Medical

Philips SIEMENS hnologi Google Al IBM Watson Al in medical . Al services in
healthcare Healthineers s lelelier )l Healthcare Oncology imaging (Celsus) Eotkingal radiology
(algorithm Mia)
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 Al 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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IT for biological endeavors

A D

[ Biological | o
‘ g | 7 \

data
\ / Reducing the time spent\\

on data processing,
/ increasing the speed of ,
| obtaining high-quality "‘|
ﬂ. results and reducing the |

Storing the entire array
of experimental data
(photo and video
materials, pdf, excel,
doc files with
information about the

Convenient access to
all members of the
research group and the
ability to carry out both

step-by-step and

- "‘\,\ . Sl::éecﬁt:gtyrggz:in complex data analysis experiment)
- \ \\ pzxperimenl?cal data 2 / in a single information minimizing the risk of
AN Space losing information
| Information | A
| technologies | ~

Artificial intelligence cannot replace specialists. But

it can become an excellent tool for data mining.

17



Meshcheryakov Laboratory of Informanion Technologies, JINR

BIOHLIT

Dr Oksana Streltsova Tatevik Bezhanyan Yuri Butenko Andrey Nechaevskiy

. i

JOINT INSTITUTE
FOR NUCLEAR RESEARCH

Maxim Zuev Anastasia Anikina

OUR TEAM

UNIVERSITY OF ' — '
A F% BELGRADE
The Computer-Assisted Identification, Characterization,
and Modeling of the Histological Data

University of Belgrade

A project within the Cooperation Agreement between the Joint Institute for Nuclear Research (JINR), Dubna, Russian Federation, and the
Dr Marko Cosié Dr Sanja Despotovié Milivoje Hadzijoji¢ Katarina Eri¢ Ministry of Education'and Science of the Republic of Serbia.
Head from Serbia Institute for Histology and Laboratory of Physics, Vina
Embryology “Aleksandar D. Kosti¢ te of Nuclear S

Laboratory of Physics. Viné - ¢ y )
Laboratory of Fhysics. Vinca Faculty of Medicine National Institute of the Republic

of Serbia 18

Institute of Nuclear Sciences -

National Institute of the Republic




Thanks for your
attention!

% innakolesnikova@jinr.ru
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