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Abstract

Quinone reductase 2 (QR2) serves as an enzyme that catalyzes the reduction of quinones to hydroquinones
involving in an estrogen synthetic pathway. Recent studies reported that QR2 may transform quinone into highly
reactive toxins that are capable of causing more DNA damage and playing a crucial role in stimulating breast cancer.
Inhibition of QR2 activities by its inhibitors, therefore, may lead to protection of cells from these toxins. This work

focuses on the studies of molecular docking of QR2 inhibitor, XM5, was designed at enzyme binding site coded
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3G5M.pdb from structural protein database. Berberine derivatives were designed to show growth inhibiting activity of

breast cancer MCF-7. Docking simulation was performed using AutoDock 4.2 to improve the potential to existing QR2

inhibitors. The binding energy calculation using molecular docking showed that the structure of berberine derivatives

having an aryloxy group at C-13, and two hydroxyl groups at C—9 and C—-10 gave the best result. This finding was

accomplished three structures of better potential inhibitors.

Keywords: Quinone reductase 2, Molecular docking, Berberine, Breast cancer
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M99 1 @1 IC,, (ug/mL) (Samosorn et al., 2011; Samosorn, 2011) wazwasNwdaszlunsdnay (BE, kcal/mol)

izmwmgﬁuﬁfmaiua%uﬁ'mauvlsnﬁ QR2

Ligand R, R, IC,, (ng/mL) BE (kcal/mol)
1 H OCHj,4 37.90 -9.40
2 OCHj,4 OCH;, 46.16 -8.09
3 OC,Hs OCH, > 50.00 -8.77
4 OC;H, OCH, 40.26 -8.86
5 OC,H, OCH, 26.26 -9.15
6 OC4H44 OCH, 7.51 -9.61
7 OCgH5 OCH, 9.06 -9.33
8 OC,Hs OCH, 2.04 -9.82
9 OCgH4; OCH, 0.75 -9.01
10 OCgH,o OCH, 1.18 -5.07
11 OCoH,4 OCH, 0.28 -5.23
12 OC;,H,; OCH, 1.70 —4.59
13 OCgHs; OCH, 0.96 -5.72
14 o/\© OCH, 2.03 -10.30
15 Y S OCH, > 50.00 ~10.26

Z

16 o/\©\ OCH, 3.71 -8.34
F
CF
3

18 H OH 0.29 -10.01

A1919 2 wasudaszlunsiddu (BE, keal/mol) szvmam&ﬁuﬁuaiua‘%ulmjﬁ'mau"lsnﬁ QR2

Ligand IC50 (ug/mL) BE (kcal/mol)

19 OH - -10.71

Ry
H
20 o/\© OH - 1233

21 0 OCH, - -11.54
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