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ABSTRACT

Acquired immunodeficiency syndrome (AIDS) and hypertension present
a public health challenge worldwide. Hitherto, more than 27 million people
have died from HIV-1 infection (UNAIDS). Also, up to 1 billion people have
developed some form of hypertension. Studies have identified HIV-1 protease
(HIV-1 PR) and renin as the primary targets for drug design against AIDS and
hypertension, respectively. The viral protease plays a crucial role in viral
replication and renin induces the production of angiotensin | (AT-I), that is
involved in the renin-angiotensin-aldosterone system (RAAS). Both enzymes
belong to the family of aspartic proteases. Understanding the binding
mechanism of different commercially available drugs offers valuable
information for the design of novel inhibitors. The aim of this study is to
analyze the different interactions between ligands and the enzymes and thus
propose new inhibitors. Also, an important part of the present project is
dedicated to the identification of common functional aspects (hydrogen bond
interactions) in both proteins. Different computational techniques (e.g. 3D-
QSAR and molecular dynamics) have been used for this purpose. The binding
energy in the different renin and HIV-1 PR complexes has been calculated
with the MMiPBSA method. Thermodynamic integration has been
implemented for the analysis of the effect of mutations on the binding of
saquinavir in HIV-1 PR. Of great importance is the dual inhibition of the drugs
darunavir (AIDS) and aliskiren (hypertension) in both enzymes. This is further
supported by the inhibitory action of canagliflozin 7 an anti-diabetic agenti in
renin and in HIV-1 PR as it is depicted by the favoured qiG binding values.

SUBJECT AREA: Drug Design

KEYWORDS: Molecular dynamics, MM-PBSA, HIV-1 protease, AIDS, renin,

hypertension
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Tou v HIV
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1 EAe0BEPOC 16C 2 NMpookoAAnon otnv ERLd)dVElQ TOU KUTTApPOU,
— HEow TwV uTtoSoxéwv CD4+
CD4+ vnoboxéag
3 ‘Eyxuon tou ukol RNA Yrnioboxeic CCR5 i CXCR4
. KAl TWV UKWV TIPWTEVWV
1°ztado OTO KUTTAPO
4 Avtiotpodn petaypadr tou
ukou RNA oe DNA amd tnv
avtiotpodn petaypaddaon
5 Evowpdtwon tou ukoy DNA
oto KUTTapkd DNA and to
év{upointegrase
6 Metaypadn tou ukov DNA
Kat mapaywyn moAUTERTISiwv
ToU LY
7 Zuvappohdynon
Kat mapaywyn VEwv
2°Itadio v
8 Anodéopeuon
TWV VEWV WV anod
TO KUTTAPO.
9 Qpipavon  twv wv péoa amod  Tnv
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