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ABSTRACT : Alzheimer’s disease (AD) is the most common progressive neurodegenerative disorder and is characterized

pathologically by the presence of amyloid plaques, extensive neuronal death, and shrinkage of the brain. Amyloid

precursor protein (APP) can function as a metalloprotein and modulate copper transport via its extracellular copper

binding domain (CuBD). CuBD of Amyloid precursor protein (APP) can strongly bind Cu(II) and reduce it to Cu(I)

this can lead to increased copper-mediated neurotoxicity in cultured neurons (White et al. 1999a), presumably through

increased oxidative stress or the generation of reactive oxygen species.

Role of metal ions in drug targeted proteins such as copper, zinc, and calcium will be discovered in this work.  Therefore,

anti-aggregatory agents like metal chelators such as Deferiprone, Memantine, Curcumin, Clioquinol and Chrysamine-

G have been used in our study which will remove metal ion and thus reducing aggregation of Aâ peptide.

In this proposed work, we will build quantitative structure-activity relationship (QSAR) models, with known

experimentally verified inhibitors have inhibitory value IC
50

 against APP. We will dock these inhibitors at the active

site of APP using AutoDock software or Molecular Virtual Docker (MVD), which results an energy-based descriptors

for QSAR modeling. Multiple Linear Regression models will be generated using energy-based descriptors and inhibitory

value IC
50

, which yield correlation coefficient. Further, new derivatives of potent natural compounds will be identifying

using PubChem compound database and dock with active site of APP protein structure. After docking, new compounds

having lower binding energy even lower than standard control Drug with APP will be selected as potential candidate

drugs for Alzheimer’s.
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INTRODUCTION

A number of neurodegenerative disorders including

Alzheimer’s disease (AD), Parkinson’s disease,

amyotrophic lateral sclerosis, and prion disease have been

closely linked to disturbances in copper homeostasis in

the central nervous system and the brain (Strausak et al,

2001; Sayre et al, 2000). AD is the most common

progressive neurodegenerative disorder and is

characterized pathologically by the presence of amyloid

plaques, extensive neuronal death, and shrinkage of the

brain. Alzheimer’s disease is the most common cause of

dementia. Globally, more than 24 million people were

suffering from dementia in 2005 (Ferri et al, 2005). Its

pathological symptoms include forgetfulness and memory
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loss (Mattson, 2004). AD is characterized by the presence

of Amyloid-beta (Aâ) peptide plaques in the brain

(Masters and Beyreuther, 2006), as major source of the

neurotoxicity in AD is due to damage of cultured neurons

by the action of soluble Aâ oligomers (Crouch et al, 2008).

The current line of treatment of AD only provides

symptomatic relief (Davis and Powchik, 1995; Sugimoto

et al, 1995). Drugs of purely curative or preventive type

are still not marketed.

Commonly used drugs are Acetylcholine esterase

inhibitors (Sugimoto et al, 1995), which temporarily

alleviate symptoms by raising levels of neurotransmitter

Acetylcholine and thus improving cognitive behavior.

These drugs are associated with some adverse side effects


