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TOM TAT NHUNG KET LUAN MOI CUA LUAN AN

Luan an da gop phan xdy dung cic md hinh phan loai va dy doan may tinh cac chét e ché
bom nguoc P-glycoprotein (P-gp), gitip giai quyet cac van dé dugc nhin nhan tir cac nghién
ctru in silico da dugc cong bd trude do, bao gdom: (I) nhiing nghi van vé kha ning ngoai suy
(bang céch sir dung cac tap dir liéu 1on, da dang v€ cau triic voi hon 2000 phan tir cho muc
dich phan loai va xp xi 500 phan tir cho muc dich dy doan) va (ii) nhitng han ché cua céac
mo hinh hoc may don 1¢ dugc bao cdo trong cac nghién ctru nay (bang cach tao ra moé hinh
két hop tlr cic md hinh don 1¢).

Nghién ctru nay ciing da két hop hai phuong ‘phap: (i) dya vao phoi tir (cac md hinh hoc
may giip phan loai va dy doan hoat tinh trc ché P-gp; cac ban d6 nhan thuc vé su chong phu
phéi tir gitta P-gp va NorA; cac md hinh pharmacophore cho chat trc ché P- -gp manh va chét
trc ché chon loc NorA; mé hinh hdi quy tuyén tinh D dy doan hoat tinh (rc ché NorA) va (ii)
dua vao cdu trac (cac md hinh tuong dong P-gp, NorA; docking phan twr) dé ting cuong
hiéu qua sang loc in silico. Cac _phuong phap may tinh dong thuan cho thay 03 chalcon ndi
bo F89, F90, Fo1 va 17 hop chat Ngan hang Thudc 12 cac (mg vién @c ché P-gp tiém ning;
trong khi 03 dan xuat chalcon F88, F90 va F91 1a cac ng vién trc ché NorA hiéu qua.

Ngoai danh gia thong ké, kha nang tng dung cua cac cong cu may tinh thu dugc trong
nghién ctru nay con duoc kiém ching bang cac thr nghiém in vitro trén chung vi khuan
Staphylococcus aureus chuan SA-1199B biéu 16 qua muc NorA ciing nhu trén 10 ching SA
dé khang phén 1ap tir 1am sang duoc chon loc. Pdng thdi qua d6, hai chalcon di vong F88
(nhom thé halogen) va F90 (cac nhom thé methoxy) dugc xac dinh 1a cac tmg vién e ché
bom ngugc NOrA tiém ning do chung gitp lam giam gia tri MIC cia khang sinh
ciprofloxacin tir 2 - 4 lan.
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SUMMARY OF NEW FINDINGS

The dissertation contributed to generate computational classification and prediction models
for P-glycoprotein (P-gp) efflux pump inhibitors, solving the problems seen from previously
published in silico studies, including: (i) questions about extrapolation capacity (by using
large, structurally diverse data sets with more than 2000 molecules for classification purpose
and approximately 500 molecules for predictive purpose, respectively) and (ii) limitations of
individual machine learning models reported in these works (by creating an ensemble model
combining individual ones).

This study also combined two approaches: (i) ligand-based (machine learning models for P-
gp inhibitory activity classification and prediction; perceptual maps of ligand promiscuity
between P-gp and NorA; pharmacophores for strong P-gp inhibitors and for selective NorA
inhibitors; linear regression model D for NorA inhibitory activity prediction) and (ii)
structure-based (P-gp and NorA homology models; molecular docking) to enhance the in
silico screening effectiveness. The consensus of computational methods showed that 03 in-
house chalcones F89, F90, F91 and 17 Drug-Bank compounds were potential candidates for
inhibiting P-gp; while 03 chalcone derivatives F88, FO0 and F91 were effective candidates
for inhibiting NorA.

In addition to statistical evaluation, the applicability of computational tools obtained in this
work was verified by in vitro experiments on NorA-overexpressed Staphylococcus aureus
SA-1199B as well as on 10 chosen drug-resistant SA clinical isolates. As a result, two
heterocyclic chalcones F88 (halogen substituent) and F90 (methoxy substituents) were
identified as potential NorA efflux pump inhibitors because they helped reduce MIC values
of ciprofloxacin from 2 to 4 times.
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