
CHRONOBIOTICSDB -
WORLD FIRST DATABASE OF CIRCADIAN RHYTHM’S PHARMACOLOGICAL 
MODULATORS

I. Solovev, D. Golubev, N. Kotelina, A. Yagovkina

Pitirim Sorokin Syktyvkar State University, Medical Institute, 
Laboratory of Translational Bioinformatics and Systems 

Biology, Syktyvkar, Russian Federation

XXX Symposium on Bioinformatics and Computer-Aided 
Drug Discovery

2024



 Chronobiotic refers to a substance that has the ability to alter the phase of the 
circadian time system, thereby re-establishing and synchronizing circadian 
rhythms that have been disrupted in the short or long term.
 From: Sleep Disorders [2019], Rethinking the use of hypnotics for treatment of 

insomnia in the elderly [2021]
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 Chronobiotics are drugs, both experimental and used in medical practice, constituting a 
rather heterogeneous group of substances that can modify the parameters of the circadian 
rhythm of fluctuations in various physiological and biochemical parameters, such as the 
expression of the “clock” genes themselves in organisms-models and cell cultures or the 
expression of clock-controlled genes.

 The class of chronobiotic drugs has been known for more than 50 years, since the properties 
of the hormone melatonin were discovered and described in detail in the clinic. 
Chrononutrition was also defined as science only in 1975.
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https://www.mblbio.com/bio/g/product/circadian/article/index.html
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Despite attempts to systematize chronobiotics, there is 
not yet a unified classification of these pharmacological 
agents (natural chrononutrients, synthetic targeted 
circadian rhythm modulators, hypnotics, chronobiotic 
hormones are identified)
There is no main source of knowledge on chronobiotics

6



Creation of the world first curated and updated database 
of chronobiotic compounds (circadian rhythm modulators) 
and organization of access to it is an urgent fundamental 
task of chronobiology, chronomedicine and 
pharmacoinformatics (bioinformatics).

The purpose of the study is to create a relational database 
of chronobiotics "ChronobioticsDB" (future domain cb-
db.ru) 
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http://cb-db.ru/
http://cb-db.ru/
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*- p<0.01, according to χ2; **-p<0.01 (Gehan-Breslow-Wilcoxon); ***- p<0.05 Wang Allison test.

*

**

***

Solovev, I.A., Shaposhnikov, M.V., Moskalev, A.A. (2021) Clocks & Sleep, 3, 429-441.
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 php programming language as a key 
tool, JAVA as facultative

MySQL, PostgreSQL as a database 
management system

 The ChronobioticsDB is filled using 
PubMed data on chronobiotics which 
are manually extracted from articles 
and annotated
 The cards of chronobiotics are filled 

semiautomatically using key sources
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https://www.genome.jp/kegg/drug/
https://www.genome.jp/kegg/drug/


CBDB 
ID

Name SMILES PUBCHEM 
link

Synonyms

0001 KL001 CS(=O)(=O)N(CC1=C
C=CO1)CC(CN2C3=C
C=CC=C3C4=CC=CC
=C42)O

https://pubc
hem.ncbi.nl
m.nih.gov/co
mpound/kl0
01

N-(3-(9H-carbazol-9-
yl)-2-hydroxypropyl)-
N-(furan-2-
ylmethyl)methanesul
fonamide

0002 KS15 …. ….. ….

CBDB ID MW Molecular 
Formula

IMAG
E

0001 398.48 C21H22N2O4S

0002

ID 
CBDB

Target PDB ID Alt. 
targ
et

…. Toxicit
y

Class

0001 CRY1 7D19 NG
F1

mode
rate

3

CBDB ID Paper 1 Paper 2 Paper N

0001 https://www.ncbi.nlm.nih.gov/pmc
/articles/PMC3589997/

https://www.ncbi.n
lm.nih.gov/pmc/art
icles/PMC3589997/

0002

CBDB ID Effect 1 Effect 2 Effect N

0001 Period length 
alteration

Lifespan 
extension

Perion 
restoration
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https://pubchem.ncbi.nlm.nih.gov/compound/kl001
https://pubchem.ncbi.nlm.nih.gov/compound/kl001
https://pubchem.ncbi.nlm.nih.gov/compound/kl001
https://pubchem.ncbi.nlm.nih.gov/compound/kl001
https://pubchem.ncbi.nlm.nih.gov/compound/kl001
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3589997/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3589997/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3589997/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3589997/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3589997/
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 The ChronobioticsDB will start functioning on CB-DB.ru all over the 
world at the end of 2024
 ChronobioticsDB is growing every day and already having more than 

450 compounds with 
 The database will have «SUBMIT» directory for any researcher to apply 

with new compound with chronobiotic traits which are proved in 
experiments (in vivo or in silico)
 ChronobioticsDB will become a key instrument to create a training set 

for machine learning tool searching for novel chronobiotics of different 
classes in Synthetically Accessible Virtual Inventory (SAVI)
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https://www.nature.com/articles/s41597-020-00727-4
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