KOHCTPYUPOBAHUE U CUHTE3 ITOTEHLMAJIBHBIX UHITMBUTOPOB BEJIKOB EPAC C
LEJIBIO ITONCKA HOBBIX KAPJUOTPOIIHBIX CPEICTB
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benku Epac (exchange protein directly activated by cAMP; oOmeHHble OenKu HaAMPSIMYIO
akTuBUpyemble TAM®) sBisitoTcs epMeHTaMu, KOTOpble Takke Kak ¥ mporenHkuHaza A (PKA)
ABISAIOTCA ajutocTepuueckuMu dddexropamu TAMD, obnagaromue crnocoOHOCTbIO aKTUBUPOBATH
Mmaibie ['Tda3pr - OGenku, cBA3bIBarolMe T'yaHuHOBbIe HykjieoTunbl (G-Oenku). K Hacrosmemy
BPEMCHH HAKOIUICH YyOCIUTENBbHBI MaTrepuayl o Bkiane OenkoB Epac B ¢opMupoBaHHE TaKuUX
MATOJIOTHYECKUX MPOIIECCOB KaK TUIepTpodusi, peMoenupoBanue, puopo3 MUOKapia U HapylIeHHe
CEepJIEYHOr0 pUTMA, UTO co3JaeT (yHIamMeHTanpHyr0 0azy [ TOWUCKA OpPUTHHAIBHBIX
JIEKapCTBEHHBIX CPEACTB Ha OCHOBE CEJIEKTUBHBIX OyiokaTopoB OenkoB Epacl u Epac2 u nmo3Bonut
o0ecrieunTh HOBBIE TEPANEBTUYCCKUE HAMpPABJICHHUS [UIS  JICUYCHUS ApPUTMUM, CEepJeYHOU
HEJOCTATOYHOCTU U PEMOJICTUPOBAHUS Cep/Ila U COCYIOB.

Hamu Obu1 mpoBefieH aHanM3 CYILIECTBYIOIIMX COEAMHEHUHU, oOmajmaronux cBoiicTtBamu Epac-
WHTUOUTOPOB, KOTOPHIN MO3BOJUI HACHTH(PUIIMPOBATH 00001IEHHYIO0 hapMakoDOpHYIO MOEIb, Ha
OCHOBaHUU KOTOPOH OblIa Mpe/IJI0’KeHa HOBasl TPYIINa MPOU3BOIHBIX TUPUIANHOB.

OLEHKY TEOpeTUYECKOro CpPOJCTBAa COCAWHEHHUM MPEeMIOKEHHOW TpyNIbl MPOBOJIWUIM METOIAOM
MOJIEKYJIIPHOTO JJOKMHTA C MCHOJIb30BaHUEM IPOCTPAHCTBEHHOM CTPYKTYphl Epac2 B HeakTUBHOM
dopme (PDB ID: 2BYV); HOKHHT OCYIIECTBIISUIA B BBISABJICHHBIA paHee CAlT CBA3BIBAHUS Ha
noBepxHocTsax aAByXx CNBD-momenoB Oenka. B pesynbrare ObIJIO yCTAaHOBJIEHO, YTO COCTUHEHUS
CKOHCTPYMPOBAHHOW TpPYNIbl apWIAMUHONHMPUANHOB OONAal0T XOpOIIed TPOMHOCTHIO K
MpeJnoiaraeMoMy CaiTy CBsi3bIBaHUS Epac2-uHrHOUTOpPOB, MPEBOCXO/S M3BECTHBIC COCAMHEHUS.
MeTo10M MOJIEKYIISIPHONM JUHAMUKH MTOKa3aHO, YTO HOBBIE COEAMHEHUS CTa0UIM3upytoT 6enku Epac
B UX HEAaKTUBHOM COCTOSsTHUH. [lepBapuTenbHbIe OMOJIOTHYECKHE UCCIICIOBAHNS TTO3BOJIMIIA BEISIBUTD

COE€IUHEHMS C ITOTEHIIHAIbHOM KapHHOTpOHHOﬁ AKTUBHOCTBIO.
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Epac proteins (exchange protein directly activated by cAMP) are enzymes that, like protein kinase A
(PKA), are allosteric effectors of cCAMP, with the ability to activate small GTPases - proteins that
bind guanine nucleotides (G proteins). By now, convincing material has been accumulated on the
contribution of Epac proteins to the formation of such pathological processes as hypertrophy,
remodeling, myocardial fibrosis and cardiac arrhythmia, which creates a fundamental basis for the
search for original drugs based on selective blockers of Epacl and Epac2 proteins and will provide
new therapeutic directions for the treatment of arrhythmias, heart failure and remodeling of the heart
and blood vessels.

We have analyzed existing compounds with Epac inhibitor properties, which allowed us to identify
a generalized pharmacophoric model, based on which a new group of pyridine derivatives was
proposed.

The theoretical affinity of the compounds of the proposed group was assessed by molecular docking
using the spatial structure of Epac2 in an inactive form (PDB ID: 2BYV); docking was carried out in
the previously identified binding site on the surfaces of two CNBD domains of the protein. As a
result, it was found that the compounds of the designed group of arylaminopyridines have good
affinity for the putative binding site of Epac2 inhibitors, surpassing the known compounds. Using the
molecular dynamics method, it was shown that the new compounds stabilize Epac proteins in their

inactive state. Preliminary biological studies revealed compounds with potential cardiotropic activity.



