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Figure 2. The target protein
(CRNB) with Telmisartan (a
potential inhibitor DB00966).

PuUcyHok 2. benok-mMuLleHb
(CRNB) ¢ noTteHumanbHbIM
MHIMOUTOPOM TENMMCAPTAHOM.

Figure 1. The target protein (CRNB) with
Lenalidomide (a currently used inhibitor).

PucyHok 1. benok-muweHs (CRNB) ¢
MCMONb3yeMbIM HA HAaCTOALLUNA MOMEHT
MHIMOUTOPOM fieHanMaoMUaOoM.

The results of docking | Tabnuua 1. PeaynbtaTtbl AoKMuHra Table 1

Estimation of

Rational Drug Design Lab
JlabopaTtopusa PaunoHanbHoro [insanHa Jlekapcts

CyLLleCTBYIOT AOCTAaTOYHO 3P PEKTMBHBLIE NEKAPCTBa ANs IEYEHUA MUENOMBI
(Hanpumep, neHanugomung), Ho UX HegoctaTkamun ABNAKTCA (1) cubHasA TOKCUYHOCTb U
(2) BbICOKasi CTOMMOCTb (rogoBow Kypc nedenuns okono 150 teic. USD).

YOuKBUTUH Nurasa E3 urpaet BaXKHYO0 posib B yTUNN3aumMm MHOXecTBa DenkoB B
pakoBbIX KneTkax. CybcTtpaTHbIM peuenTtopom Anga aton nurasbl asnsetca CRBN.
[ToaTomy nuranasl CRBN (B T.4. ynoMsiHyTble riekapcTBa) MEHSOT cneumduyHOCTb
npe3eHTauun pasnuyHbix benkos nurase E3, nHayuupys gerpagauymio 6enkoBoro
MaTepuana pakoBbIX Knetok. Takmm obpasom, HoBble nuraHabl CRBN MmoryT nocnyxuTb
OCHOBOMW Anga co3gaHna adodpeKkTUBHbLIX aHTUPAaKOBbIX NpenapaTos.

There are some effective drugs for myeloma treatment (for example, lenalidomide).
However, they have some disadvantages such as (1) high toxicity and (2) high price (the
annual price for the treatment is approximately $150 000). (Ashraf Z. Badros, 2012)
Ubiquitin ligase E3 plays a huge role in utilization of variety of proteins in cancer cells.
CRBN is the substrate receptor of this ligase. That is why ligands of CRBN, such as the
drugs mentioned above, change the specificity of presentation of proteins to ligase E3,
inducing degradation of protein material of tumor cells. Thus, new ligands of CRBN are
promising effective anticancer drugs. (Georg Petzold, 2016)

The best ten results of docking are present on the table 1.
Jlydwine gecatb pesynsraTtoB AOKUHra rnpeacrtasneHsl B Buae tabnuub 1.
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2.Badros, Ashraf Z. "Lenalidomide in myeloma—a high-maintenance friend." New
England Journal of Medicine 366.19 (2012): 1836-1838.

Meldonium project | NpoekT «MenbagoHUn»

meﬂb,EI,OHMVI — UCKYCCTBEHHO
CUHTE3NpPOBaHHOE coeanHeEHMe,

NPUMEHSAETCA ANA NeYeHuns
cepaeyHo-coCcyaucTbIX (UWemms),
HEBPONOrMYEeCKnX U
MeTabornunyeckux (anaber)
3abonesaHun. C 1 aHeapsa 2016
roga HaxoguTcH B CMUCKE
3anpeLleHHbIX B CNOPTE BELLECTB

Meldonium - synthetic \

compound used as a therapy
for the treatment of
cardiovascular, neurological
and metabolic disorders.
Starting on January 1 2016,
this compound is included In
the WADA doping list.

/

. interaction
Drugbank Predicted energy/OueHka
J Kd/l'lpeackasbiBaemoe J9yron Status/Cratyc (drugbank.ca)
1D SHepruu
Kd (nm) .
B3aMMOOENCTB
na (kkal mol)
DB08387 0,28817 -10.4 experimental
DB08386 0,29451 -10,4 experimental
DB00966 0,68498 -10,6 approved, investigational
DB08006 0,54322 -10,4 experimenta
DB01948 0,11148 -10,2 experimenta
DB06972 0,41587 -10,3 experimenta
DB06882 0,45822 -10,3 experimenta
DB08362 0,14439 -10,2 experimenta
DB03351 0,76154 -10,3 experimenta
DB00696 3,1 -11 approved
reldoniu y Asnaetca uurmbutopom. Mpwm Meldonium is a putative BBOX
\// nHrndbuposaHum BBOX cHuxaeTcs inhibitor. BBOX inhibition lowers the

KO/IM4eCTBO L-carnitine , OCHOBHbIM concetration of L-carnitine, which

MCTCSIERAIIONS SEICEN I CEIOBNTTH switches metabolism to glucose as

FAIORO3a, ANA pacllenienmna the main source of energy, which

KoTopoi Tpebyertca meHble O, requires less O,

YyacTByeT B nepeHoce Participates in the
*KMPHbIX KMCOT B transport of fatty acids
GBB L-carnitine MUTOXOHAPWUM, TAe into the mitochondria,
| y NPOUCXOAMT UX where their high-energy
/ A gkmcneHme ¢ 3aTpaToi oxidation occurs
o wADA.
Hoj\/\?'l'i Ho)J\/(')\E)'L(

Schobersberger, Wolfgang, et al. "Story behind meldonium—from pharmacology to performance enhancement: a
narrative review." British Journal of Sports Medicine (2016): bjsports-2016.

~

/Gamma-butyrobetaine, natural
substrate for BBOX.

onobpeH FDA.
[aMmma-0yTnpobeTamH eCTeECTBEHHbIV

\Cy6CTpaT nnst BBOX.. )

Tars, Kaspars, et al. "Targeting carnitine biosynthesis:

/ Jlydwimm Teopetnyecku
npeackasaHHbIV nuraHag,

The best predicted ligand,
\_ approved by the FDA.

K | "'! www.sportsintegrityinitiative.com Studies showing ‘ il\?’lEE%Il{{l:ll:\?
VS, 1 MELDONIU W 7 INITIATIVE
(95 B2 5 in athletes
@ ™~ ~ Study 1 Study 2
724 .4,316 182 8,230
P Russian athletes (17%) had elite athletes of mixed nationality
2 meldonium in their system (2.2%) had meldonium in their system
) ‘/n m ’ Mildronate {l\,’lel(c;igrrm?LZré“)iséne;ranessional sports
4,316 8,320
\ ‘Q.\
BBOX
724
182

/

discovery of new inhibitors against y-butyrobetaine
hydroxylase." Journal of medicinal chemistry 57.6 (2014):
2213-22306.

https://pubchem.ncbi.nim.nih.gov/compound/156419
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