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The molecular mechanism of HIV-1"s drug resistance against protease inhibitors
including darunavir and the development of novel resistance-repelling protease

inhibitors
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We identified newly generated novel protease inhibitors (GRL-058, -059,
-077, -078, -079, -010 and -014), which were designed based on the structural, pharmaceutical and
anti-HIV activity features of GRL-085 and KU-241 (Aoki & Mitsuya, J Virol. 90, 2180-2194, 2016). We
also determined the anti-HIV activity and crystal structures of these derivatives. These compounds
exerted potent activity with 1C50 values of 10-11 to 10-8 molar concentrations against wild type
HIV-1 (HIWT) and darunavir (DRV)-resistant HIV-1 variants (HIVDRVRs). We also identified the
chemical moieties, which confer the potent activity against HIVDRVRs on some compounds through
forming strong halogen and hydrogen bonds with amino acids located at the flap region of protese.
Additionally, we demonstrated that such compounds had higher genetic barrier than DRV using in vitro
selection assay for inducing drug resistant HIV-1 strains.
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1. GRL-057, -058 KU-241  HIVWT
HIVprvRs HIV-1
1Csq, NM (fold change)
Compounds
HIVNL4-3 HIV DRVRPSO HIVDRVRP51
DRV 2.8 222 (80) 2,800 (1,000)
GRL-015 3.3 16 (4.7) 220 (68)
GRL-085 3.3 2.8 (0.9) 42 (13)
GRL-057 0.52 0.018 (0.03) 2.0 (4.0)
GRL-058 3.7 1.0 (0.3) 2.1(0.6)
KU-241 0.017 0.0018 (0.1) 1.2(72)
GRL-121 0.39 0.24 (0.6) 32 (83)
GRL-001 0.055 2.6 (47) 28 (811)
GRL-003 0.032 3.9 (96) 36 (1116)
GRL-010 0.28 2.5(8.9) 31 (109)
GRL-014 0.31 1.9 (6.1) 36 (115)
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