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Captain Dyrk

Cancer cells can exist in a quiescence (dormancy) state,
in which they cease dividing while waiting for
appropriate environmental conditions to begin
proliferation again. DYRKs (dual-specificity tyrosine (Y)
phosphorylation-regulated kinases) take part in
regulation of the cell transition to GO-phase. There are
five different types of DYRK in mammalian. Recent
research states that DYRK-inhibiting can help the cells
escape quiescent state. Thus DYRK is a perspective
target in cancer treatment.!!

[Mpu pakoBbix 3aboneBaHMAX KNETKM MOTYT BNaaaThb B
COCTOAHME CHA (TaK Ha3biBaeMbIM quiescence), B 3TOM
COCTOAAHMM OHU HaxoaAaTcA B pa3e GO KneToyHOro UmnkKna
(xapaKTepu3yeTca OTCYTCTBMEM KNETOYHOIO AeNeHUs) N He
pearupytoT Ha BBeAeHMe IeKapCcTB, 0AHAaKO BO3MOXEH BbIX0/
n3 GO-da3bl Npu HACTYNJIEHMM BAArONPUATHDLIX YCOBUAX.

[lepexon KNeTKn B COCTOAAHUE quiescence peryampyeTcs, B
Tom yncne, DYRK (dual-specificity tyrosine (Y)
phosphorylation-regulated kinase). Y yenoBeka Bblaenator
NATb pa3/nYyHbIX BAoB DYRK.

HepaBHUMe nccnegoBaHmA noarsepKaatoT, 4To nHrmbmuposaHme DYRK asnaetcs
NnepcnekTUBHbIM CNOCOOOM BbiBeAEHMA KNETKU U3 Pa3bl KNETOYHOIo CHa, ANA
nocneaytouen abpeKkTnsHom pakoson tepanum. il
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Ogawa, Yasushi, et al. "Development of a novel selective inhibitor of the Down

syndrome-related kinase Dyrk1A." Nature communications 1 (2010): 86. Current Biology

DYRK 1A stimulates cell-transition to GO by
phosporylating cyclin-D3, affects DREAM-complex,
which is responsible for cell-cycle gene repression!?l.
DYRK 1A gene is localized on chromosome 21, which
leads to overexpression of this gene in Down’s
syndrome. 3!

DYRK 1A Ctumynupyet nepexoq Knetok B GO yepes
dochopunmnpoBaHune umknmnHa-D3, sansaetr Ha DREAM-
KoMMNaeKc (KoMMNeKc, OTBEYAtoLWMM 33 PEnpPeccuto reHoB
KneTtouyHoro umkna B dase quiescence)l?l, freH DYRK1A
NNOKaNM30BaH Ha 21-1 XpOMOCOME, YTO NPUBOAUT K
NOBbILLEHHOW 3KCNPEeccumn AaHHOro benka Nnpu cCMHApPOME
[ayHa.3)

DYRK1B stimulates cell-transition to GO by influencing
Cyclin-D1 biochemical pathway and downregulates

ROS (reactive oxygen species) in quiescent state
cells.l4l.B]

DYRK1B Banaet Ha nepexo kneTku B pa3y GO yepes
BO3EMCTBME Ha UNMKANH-D1 1 cnocobeH NOHM*KATb YPOBEHb
ADK (aKTMBHbIX POPM KNCAOPOAA) B KNETKax, BOWEeALLNX B
quiescence.415]

Results

Perspective inhibitors that we chose using computer modeling:

DYRK1B [lepcneKTUBHbIE MHTMBUTOPDLI, BbiIOpaHHbIE B pe3y/abTaTe KOMMbIOTEPHOro MOAENNPOBaHUA:
DOCkmg model with Antrafenine (DBO]'419) _EDYRKIB by NNScore ’by vina IDYRKIA by NNScore ‘by vina
lDrugBank ID pM| kkal/M DrugBank ID pM |kkal/M
199.36 -11.5 154.66 -12.1
'DB02112 719.39 -12.1 80.1 -11.4
41.38 -11.3 DB02226 179.26 -11.3
1 DB03466 514.35 -11.6 :
1 DB04009 911.96 -11.3
DB0O7326 108.7 -10.3
DB0O8674 DB0O8355 437.04 -10.4
: : DB08834 667.24 -10.5
DB02820 2.15 -11 DB0O8091 224.96 -10.3
DYRK1A |DB04016 2.17 11
Docking model with Nilotinib (DB04868) 1371 -10.9
3.35 -11.1
1DB00941 278.05 -10.7
1DB04423 11.18 -12.1 DB08268 599.13 -10.4
1DB04881 1.97 -10.9 DB03678 34.46 -10.2
1 DB04408 12.76 -12.1 DB01879 1.74 -10.9
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