
The 13th International Multiconference

BGRS/SB-2022

BGRS/SB-2022
NovoSiBiRSk, RuSSia
04–08 July, 2022

https://bgrssb.icgbio.ru/2022/  

Bioinformatics
of Genome Regulation
and Structure/ 
Systems Biology



Sponsors

Organizers

gOld SPONSORS

SIlVER SPONSORS

baSIc SPONSORS

The conference is held with the support of the Kurchatov Genomic 
Center of the Institute of Cytology and Genetics,  
SB RAS (Novosibirsk), project No. 075-15-2019-1662

DIA-M
Russia, 129346, Moscow, PO box 100. Russia, 129345,  
Moscow, Magadanskaya 7, building 3
Tel.: +7 (495) 745-05-08, fax: +7 (495)745-05-09
E-mail: info@dia-m.ru, URL:  www.dia-m.ru

MAXMEDIKAL
Moscow, st. Narodnogo Opolcheniya, 34, building 1, office 202
Тel.: +7 (495) 374-62-80, e-mail: max@maxmedikal.com,  
URL: www.maxmedikal.com

HELICON COMPANY
121374, RUSSIA, Moscow, 88 Kutuzovskiy prospect
Tel.: +7 (499) 705-50-50, e-mail: mail@helicon.ru,  
URL:  www.helicon.ru/en/

SESANA
Russia, 129345, Moscow, Podolskoe shosse, 8/5 (Tulskaya metro station)
Tel.: +7 (495) 128-82-74, е-mail: sales@sesana.ru,  
URL: www.sesana.ru

BIOLABMIX
Ready-to-use solutions for molecular biology.
Legal and actual address: Russia, 630090, Novosibirsk, st. Ingenernaya, 28
Sales department: svt@biolabmix.ru, tel.: +7 (383) 363-22-40
URL: https://biolabmix.ru/en/ 

Institute of Cytology and Genetics, SB RAS (ICG SB RAS)

Novosibirsk State University (NSU)

Boreskov Institute of Catalysis, SB RAS (IC SB RAS)

Novosibirsk branch of The Vavilov Society of Geneticists 
and Breeders (VOGIS)

Department of Information Biology,  
Novosibirsk State University (KIB NSU)



Institute of Cytology and Genetics, the Siberian Branch of the Russian Academy of Sciences

BIOINFORMATICS OF GENOME REGULATION  
AND STRUCTURE/SySTEMS BIOLOGy  

(BGRS/SB-2022) 
The Thirteenth International Multiconference 

Abstracts

04–08 July, 2022
Novosibirsk, Russia

Novosibirsk
ICG SB RAS

2022



© ICG SB RAS, 2022

575
B60 

Bioinformatics of Genome Regulation and Structure/Systems Biology (BGRS/SB-2022) : 
The Thirteenth International Multiconference (04–08 July 2022, Novosibirsk, Russia); Abstracts /
Institute of Cytology and Genetics, the Siberian Branch of the Russian Academy of Sciences. – 
Novosibirsk: ICG SB RAS, 2022. – 1148 p. – ISBN 978-5-91291-059-3. –  
DOI 10.18699/BGRS/SB-2022-000.

Organizing committee 
Institute of Cytology and Genetics, SB RAS:

Svetlana Zubova (Chairperson)
Evgeniya Antropova
Georgy Batukhtin
Tatiana Chalkova
Larisa Eliseeva
Roman Ivanov
Tatyana Karamysheva
Andrey Kharkevich
Vasiliy Koval
Pavel Linkevich
Zakhar Mustafin

Olga Petrovskaya
Anna Smirnova
Erlan Tokpanov
Vladimir Zamyatin

Novosibirsk State University (NSU):
Natalia Aksenova
Dmitry Churkin
Olga Kalinina
Olga Makarova

Contacts
All questions, please contact the official address
of the Organizing committee of the conference: bgrs2022@bionet.nsc.ru
Organizing committee Chairman: Zubova Svetlana
Address: Lavrentieva Avenue, 10, Novosibirsk, 630090
Phone: +7 (383) 363 4977, email: svetazubova@gmail.com

ISBN 978-5-91291-059-3



BGRS/SB-2022 173 

Evolution of protein regulators of circadian rhythm 
in mammals 

Shilovsky G.A.1, 2, Zverkov O.A.1, Rubanov L.I.1, Seliverstov A.V.1, Lyubetsky V.A.1* 
1 A.A. Kharkevich Institute for Information Transmission Problems, RAS, Moscow, Russia 
2 Faculty of Biology, Moscow State University, Moscow, Russia 
* lyubetsk@iitp.ru

The Cry protein (cryptochrome) is an important target of anti-aging medicine mediating 
the effect of chronobiotics on lifespan, physical activity, and circadian rhythm. 
Chronobiotics are agents that can cause phase adjustment of the body clock. F-box and 
leucine-rich repeat protein 21 (Fbxl21), predominantly expressed in the hypothalamus, 
is associated with circadian rhythms by regulating the stability of the Cry protein, which 
binds to the CBD domain in Fbxl21. The same domain is present in Fbxl3 (an Fbxl21 
paralog also involved in circadian rhythm regulation). The domain loss renders Fbxl21 
and Fbxl3 nonfunctional. Both Cry and Fbxl3 are highly conserved in mammals. Thus, 
our findings of significant variation of the CBD domain in Fbxl21 certain species as well 
as of pseudogenization or loss of the Fbxl21 gene were unexpected. We used original 
programs to systemically screen such events for Fbxl21 and other protein factors of 
circadian rhythm regulation in mammals. Fbxl21 protein was missing in representatives 
of Metatheria and Prototheria as well as in certain placentals including human, gorilla, 
rabbit, hare, armadillo, etc. The Fbxl21 protein is shortened and lacks the domain in 
bison; stop codon is found within the domain in seal and elephant, and unique cysteine 
is replaced with tyrosine at position 364 in manatee. Interestingly, an experimental 
mutation at the same domain position in Fbxl3 modifies the period of biorhythms. 
Fbxl21 started to accumulate substantial modifications in the Homininae ancestor after 
the split of gibbons and great apes. Numerous independent Fbxl21 losses or 
pseudogenizations were demonstrated; for instance, the pseudogenization is observed 
only in the human and gorilla while other great apes have the functional gene. Among 
other things, the data obtained indicate the prevalence of positive selection on Fbxl21 in 
these taxa while its paralog Fbxl3 is under stabilizing selection in mammals. 
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