YHUBEP3UTET Y BABOJ JIYIIU
NPUPOJHO-MATEMATHYKHU ®PAKYJITET

Il CHMITIO3UJYM BHOJIOTA U EKOJIOT A
PEINYBJIMKE CPIICKE
(CBEPC 2015)

3BOPHUK CAKETAKA

bama Jlyka, 12. — 14. HoBem0ap, 2015. roaune



111 CUMITO3UIYM BHOJIOT'A ¥ EKOJIOTA PEMYEJIMKE CPIICKE — 350PHUK CAKETAKA

11 CAMIIO3UJYM BHOJIOT'A ¥ EKOJIOT' A PEINYBJIUKE CPIICKE
(CBEPC 2015)

WU3nasau

Hpupoxto-marematnuxu daxynrer, Bama Jlyka

OBanmreHo Juue 3a 3aCTyname U NpeAcCTaB/bamkh€ H3aBaya

I'opan Tp6uh

I'n1aBHU ¥ 0ATOBOPHU ypeIHUK

bumbana Kykasuna Josanosuh

KopekTop u eslekTpoHcka npunpema

Jacna ®punruuh

®oTorpaguja Ha HACJOBHOj CTPAHH

Bpujeka, Jlabapcko nosse ([dparojna Iony6)

Tupax
250 npumjepaka
[Tpupoaro-matemaruuku dakynrer Yuusepsurera y bamoj Jyuu
Mnanena Crojanosuha 2
78000 bama Jlyka
Peny6nuxa Cpricka, buX
Tel./faks: 00 387 (0)51 319 142
Be6 cajr: http://www.pmfbl.org/simpozijum/
E mail: sbers2015@pmfbl.org




|

111 CUMITO3UIYM BUOJIOI'A 1 EKOJIOT'A PEITYBJIUKE CPIICKE — 350PHHK CAXKETAKA

Opranmusarop:
IIpuponno-marematuuku dakynrer Yuusepsurera y bamoj Jymm
IMokpoBuTebHU:
MunucrapcTso nayke un Texnonornje Peny6nuke Cpricke
DoH/1 32 3aTHTY KUBOTHE CPE/IMHE M EHEPreTcKy edukacHocT Peny6iuke Cpricke

SINEKS mna6oparopuja

Opranu3auuosu oadop

| Hayunu oa60p

Mpeacjeannx: ap Jparojna Fony6, [IM®, Bawa JTyka

Yaanosu:
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NEWLY DISCOVERED CHROMAN-2,4-DIONES NEUTRALIZE DNA ALKYLATION
DAMAGE IN VIVO ON TOPIIA LEVEL: A STORY BEHIND THE MOLECULAR
MODELLING APPROACH
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Abstract

Eight chroman-2,4-diones, namely 2a-h, were evaluated as in vivo genotoxic agents in Wistar
rats livers and kidneys using the alkaline comet assay. Compounds 2a, (E)-3- (1-(2-aminoethylamino)
ethylidene) chroman-2,4-dione,2b,(E)-3-(1-(2-hydroxyethylamino) ethylidene) chroman-2,4-dione,
and 2f, (3£,3'E) - 3,3'«(1,1°-(ethane-1,2-diylbis (azanediyl)) bis (ethan-1-yl-1-ylidene)) dichroman-2,4-
dione showed no genotoxic potential and were tested as antigenotoxic agents by application prior to
ethyl methanesulfonate (EMS), a proven mutagen. As antigentotoxics, compounds  significantly
diminished EMS-induced DNA damage in both organs. The reduction of liver DNA damage amounted
86.93% (2b), 77.23% (2f), and 64.52% (2a), respectively, while the reduction in kidney DNA damage
was 89.52 (2b), 82.50% (2f) and 68.14% (2a). Since EMS produce harmful O°-ethylguanine lesion
which is incorporated in aberrant genotoxic G=T and T=G pairing after rat Topoisomerase Ila
(rTopIla) catalyzed ATP-dependent DNA strand breaks, the mechanism of 2a, 2b, and 2f
antigenotoxic activity was investigated on enzyme level using molecular docking and molecular
dynamics simulations. According to molecular docking studies, those compounds occupy the ATPase
region proximal to rGlu86, catalytic amino acid involved in the hydrolysis of y-phosphate group of
ATP via water bridges. Molecular dynamics simulations showed that 2a, 2b, and 2f are a barrier for
the formation of ATP-H,0-rGlu86 bridge. Since compounds inhibit the hydrolysis of ATP, they
prohibit the energy for the DNA double strand ligation, and therefore neutralize any possible damage
that can arise after the formation of O°-ethylguanine harmful lesion. Consequently, compounds 2a, 2b,
and 2f prevent EMS mutagenic and carcinogenic effects, and can be applied in the cancer treatment to
control the rate of anticancer alkylation drugs.
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