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Elucidation of the mechanism of HIV-1"s drug resistance against protease
inhibitors using crystal structure and thermodynamic analyses
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We previously identified multiple protease inhibitors (PIs) including
GRL-015, -085, -097 and KU-241, which exert extremely potent activity against wild type HIV-1
(HIWT) and a wide spectrum of drug-resistant HIV-1 variants such as drarunavir-resistance HIV-1
strains (HIVDRVRs). We also analyzed the relationships between the conformations of HIV protease
(PR) and the activity of Pls using crystal structure examination and demonstrated that the
interactions between Pls and the flap region of PR is important in blocking the replication of
HIVDRVRs at IC50 values ranging 10-9 to 10-8 molar concentrations. In the present study, we
evaluated the activity of novel PI, GRL-001, and solved the crystal structure of GRL-001- bound PR.
The structural data showed that the PIs’ interactions with both-side flap regions are essential for
the potent activity of GRL-001 against drug-resistant HIV-1 variants including HIVDRVRs.
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1. HIVT HIV,fs
HIV
1C5, NM (fold change)

Compounds 50

HIVNL4—3 HIVDRVRPSO HIVDR\/RP51
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)
KU-241 0.017 0.0018 (0.1) 1.2(72)
GRL-001 0.005 2.6 (47) 28 (811)
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